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* ObnerueHvie CMMNTOMOB YXe KO 2-3 fiHI0

BPEHO NMOAOA B HOMHALINU
neyeHuma*? A TOA U

«MNPEMAPAT BbIBOPA /1A JIEMEHUA

*
YKpensieHne CUCTEMHOrO M MECTHOTO NPOCTYAbI U TPUMNA»

NMMYHUTETA AbIXaTeNbHbIX NyTen'4
MAPKA N21 B POCCUA

™ MNpodunaktnka 6akTepmnanbHbIX B KATETOPUU «CPE[ICTBO
OCNIOXKHEHWUI BUPYCHBIX MHpeKLuni %33 OT MPOCTYAb! N TPUMMA»**

1. Ha 0CHOBaHWM NHCTPYKLMM MO MeANLIMHCKOMY 3. lenne u coaBT. Tepanus. 2017; 8(18):63-78.

NpUMeEHeHMIo Npenapata SprogepoH. 4. Kpamapbos C.0., 3akopaoHeLib J1.8.

2. Tenne H.A u coasT. Neavatpua. XKypHan CoBpemeHHas neguatpua. 2014; 8(64):1-4.

vm. I.H. CnepaHckoro. 2019;1:87-94 5. CenbkoBa E.IN. 1 coaBT. I'Iynwouonorm 2019;29(3):302-310.

* bpeHp SprodepoH no utoram 2019 r. ABNAETCA NobeanTenem gpapmaLieBTUUECKOI NPemMnm «3eNeHblil KpecT» B Kateropumn «bpexg
«fopa», HomMHaLwA Mpenapat BbIGOPa AnA NeyeHUs NPOCTYAbI U FpUnna»
** Mo pe3ynbTatam obLyeHaLuMoHanbHoro ronocosaHus MAPKA Ne1 B POCCUW 2019, mapka «dprodepoH» ABNAETCA nobeguTenem
€XerofjHoro ronocoBaHuA B Kateropum «CpeficTBo OT NPOCTYAb U FpUnMna.
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kn KOA 6apou MHTUWIOPM HAaTUYaxOU acocum
WAMUKU PUCONAXOUN AOKTOPA Ba HOM3aAW Tas-
cua meguxag, AOXUA Kapaa wyaaact (Ne 22/17
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CAPMYXAPPUP

l'ynos M.K.

AMN.T., npodeccop
Jywarbe, ToyukucmoH
14.01.17 Yappoxi
14.01.24 NaiiBaHACO3/ Ba y3BXOM CYHBI

MYOBMUHOHWU CAPMYXAPPUP

lOcyopin C.Y.
akagemukn AMUT
a.n.d., npodeccop
AywaHbe, ToyuKkucmoH
14.03.06 ®apmakonorus, papMaKonorvam KAMHUKA
14.02.03 CvixaTum yomea Ba TaHAypyCTHA

Aopxoes Y.C.
O.WN.T., LOTCEHT
JywaHbe, ToyuKucmoH
14.01.08 Tv66w1 aTdon

MYXAPPUPU MACHYN

baparos A.K.
H.W.T., JOTCEHT
[Lywanbe, TOYUKMUCTOH
14.01.26 Yappoxuun gun Ba parxou XyHrapa,
14.01.13 Tawxuc Wybor, Hypwmndon

XAVATU TAXPUPUA

bab6aes A.b.
A.1.T., npodeccop
Lywarbe, ToyukucmoH
14.02.01 bexgowTit

DOoaxoesa M.®.
akagemvikn AMUT, a.n.T., npodeccop
Lywarbe, ToyukucmoH
14.01.01 Momonu3uLLKi Ba 6eMOpUX0M 3aHOHa

Ucmounnos K.U.
4.1.T., npodeccop
Lywarbe, ToyukucmoH
14.01.08 Tn66m atdon

PaxmoHos 3.P.
A.1.T., npodeccop
Lywarbe, ToyukucmoH
14.01.09 bemopuxou cMpoATiA
14.02.02 BorupLlunHoci

Cyukos U.A.
O.W.T., BOTCEHT
PasaH, Poccus
14.01.13 Tawxucw Wybor, Hypwmndon
14.03.01 AHaTomuAan ogam
14.03.02 AHaToMMAK naTonori
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Xamupos H.X.
y3B1 Bobactan AMUT, a.1.T., npodeccop
Aywanbe, ToyukucmoH
14.01.05 bemopwuxou aun
14.01.06 PyxwinHocH
14.01.22 TapboawmHoci

Xy6yTua M.LLI.
akagemuku AUP, o.n.1., npodeccop
Mockea, Poccus
14.01.24 MaiiBaHACO37 Ba Y3BXOM CyHbH
14.01.23 basnwmHoCH

LLYPOU TAXPUPUA

An-Lllykpm C.X.
AM.T., npodeccop
CaHkm-llemepbype, Poccus
14.01.23 basnwwmHocH

Anaytauu P.H.
AM.T., npodeccop
Mocksa, Poccus
14.03.06 ®apmakonorus, Gapmakonoruan KIMHUKiA
14.01.11 bemopuxom acab
14.02.03 CvxaTtum yomea Ba TaHAypYyCTH

AmupacnaHos A.T.
akagemukun AUTP, AMO, a.u.T., npodeccop
boky, O3apboliyoH
14.01.12 CapaToHLUMHOCH
14.01.15 OcebwmHoOCH Ba paafoan

Aptukos K.M.
4.1.T., npodeccop
JywaHbe, ToyukucmoH
14.01.31 Yappoxuu Tapmumin
14.01.17 Yappoxi
14.01.14 aHAOHNM3ULLKIA

Awypos F.F.
AMN.T., npodeccop
JywaHbe, ToyukucmoH
14.01.14 JaHAOHNU3ULLKIA

babaes A.
MD, PhD
Hio-Vopk, UMA
14.01.05 bemopwuxomn aun
14.01.13 Tawwxucy Wybor, HypLunmdom
14.01.04 bemopuxou fapyHin

Bbo6oxoyaes 0.U.
AM.T., npodeccop
Jywanbe, ToyukucmoH
14.01.16 CunwmHocn

BoxsaH B.10.
AM.T., npodeccop
Mocksa, Poccus
14.01.12 CapaToHLUMHOCH
14.01.02 fapyawmHoci

Bpuko H.WN.
akagemuku AUP, o.n.1., npodeccop
Mocksa, Poccus
14.02.02 BorupLumHoci
14.01.09 bemopuxou cMpoATiA
14.02.01 bexgowTi

byrposa O.B.
4.1.T., npodeccop
OpeHbype, Poccus

14.01.22 TapboawmHoci
14.01.02 fapyawmHocin
14.01.04 bemopuxou AapyHin

Bonuyeropckuii U.A.
4.1.T., npodeccop
YenabuHck, Poccus
14.03.06 ®apmakonorus, GapMaKonorvam KAMHUKI
14.03.03 ®usnonoruav natonori
14.01.16 CunwmHocH

fonbos A.Y.
y381 BobacTtan AMUT, a.u.T., npodeccop
JywaHbe, ToyuKucmoH
14.01.26 Yappoxuun aun Ba parxou XyHrapa,
14.01.02 fapyawmHocin
14.01.15 OcebwuHocK Ba paafoan

laiiko I.B.
akagemukn AMUT YkpauHa, 4.1.1., npodeccop
Kues, YkpauHa
14.01.15 OcebwuHoCK Ba paafoan

l'ynuH A.B.
4.1.T., npodeccop
Tambos, Poccua
14.03.06 ®apmakonorus, GapMaKonorvam KAMHUKI
14.03.03 ®usnonornam natonori
14.01.08 Tn66M atdon

LOamynuux U.B.
A.W.T., npodeccop
Mockea, Poccus
14.01.11 bemopuxou acab
14.01.06 PyxwwmnHoc#H

[ora A.B.
4.1.T., npodeccop
Mocksa, Poccus
14.01.07 bemopuxom Yawm

3noTHUK A.

4.1.T., npodeccop
beap-Lllesa, U3poun
14.01.20 NHWOPLUMHOCK Ba TaxaAMPOMY3i1
14.01.18 Heltpoyappoxi

N6opos X.WN.

4.1.T., npodeccop
JywaHbe, ToyuKucmoH
14.01.19 Yappoxwuu atdon

14.01.20 MHWOPLUMHOCK Ba TaxaAMPOMY3i1



Mockosuu A.
A..T., npodeccop
Uepycanum, U3poun
14.01.20 NHWOpPLUIMHOCK Ba TaxAMPOMY3i1
14.01.01 MomonusuLKi Ba 6emopuxou 3aHOHa

KanawHukosa J1.A.
A.M.T., npodeccop
Mocksa, Poccus
14.01.11 bemopuxou acab

Kanmukos E.JN.
H.W.T.
KénH, OnmoH
14.01.26 Yappoxuun aun Ba parxom XyHrapa,
14.01.13 Tawxucy Wybor, Hypmndom

Kamunosa M.1.
0.W.T., OTCEeHT
Jywanbe, ToyukucmoH
14.01.01 MomonusuLKi Ba 6emopuxou 3aHOHa
14.01.02 fapyawmHocin

KanutoHosa M.IO.
A.W.T., npodeccop
Koma CamapaxaH, Manatisua
14.03.01 AHaTommAK ogam
14.03.02 AHaToMMAK NaTONOT A

Kocumos O.U.

A.1.T., npodeccop
JywaHbe, ToyukucmoH
14.01.10 bemopuxou nycTy 3yxpasi
14.01.09 bemopunxou cMpoATH

KucuHa B.W.

A.W.T., npodeccop
Mocksa, Poccus
14.01.10 Bemopwxom nycTy 3yxpasit
14.01.09 bemopunxou cMpoATH

Kuasesa J1.A.
A.1.T., npodeccop
Kypck, Poccus
14.01.22 TapboawmHoci
14.01.02 fapyawmHocin
14.01.04 bemopuxou AapyHin

Konoswmo K.
AW.T., npodeccop
MunaH, Umanua
14.02.01 bexaowrTit
14.02.03 Cuxatvn yomea Ba TaHAYpPYCTHA

Kyp6oHoB Y.A.
ab3ou Bobactan AMUT, a.u.T., npodeccop
Jywanbe, ToyukucmoH
14.01.31 Yappoxuu Tapmumin
14.01.15 OcebwmHOCKh Ba papaoai
14.01.18 Heitpoyappoxw

MakywkuH E.B.
A.1.T., npodeccop
Mocksa, Poccus
14.01.06 PyxwmHocih
14.02.03 CuxaTtumn yomea Ba TaHAypyCTA
14.01.08 Tn66M atdon

Mwupwoxii M.

A.1.T., npodeccop
Mapux, @apoHca
14.03.03 ®usmnonoruam natonori
14.01.12 CapaToHLWMHOCH
14.01.05 bemopuxou ann

Myxamaguesa K.M.
ON.T.
JywaHbe, ToyuKucmoH
14.01.10 bemopwuxowu nycTy 3yxpasi

Hasapos T.X.
A.1.T., npodeccop
Cankm-lemep6bype, Poccus
14.01.23 basnwmHock

HakoHeuHa A.A.

A.W.T., npodeccop
Xann, bpumarusau Kabup
14.03.09 Annepronoruamn KAMHUKA
14.01.08 Tn66m atdon

HopkuH U.A.

A.1.T., npodeccop
Capamos, Poccusa
14.01.15 OcebwuHocK Ba paafoan
14.01.18 Heitpoyappoxi
14.03.03 ®usmnonoruam natonori

MNepaueHko E.T.
akagemukn AMUT YkpauHa,
A.1.T., npodeccop
Kues, YkpauHa
14.01.18 Heltpoyappoxi
14.02.03 CuxaTtumn Yyomea Ba TaHAypyCTA

PyaeHok B.B.

A.1.T., npodeccop
MuHck, benapyc
14.03.01 AHatomuAan ogam
14.03.02 AHaToMMAKN NaTonorn

Pymmo 0.0.
ab3ou Bobactau AMU Benapyc,
A.1.T., npodeccop
MuHck, benapyc
14.01.24 MaitBaHACO37 Ba Y3BXOM CYHbI
14.01.17 Yappoxu

Pycramosa M.C.
A.1.T., npodeccop
JywaHbe, ToyuKucmoH
14.01.01 Momonu3uLLKi Ba 6eMOpUX0M 3aHOHa

CupoyunauHosa VY.10.
AM.T., npodeccop
Aywanbe, ToyukucmoH
14.01.16 CunwmHoch
14.01.09 bemopunxom cMpoATH
14.02.02 BorupLlumHoci

CyntoHos Y.A.

A4.1.T., npodeccop
Aywanbe, ToyukucmoH
14.01.26 Yappoxuu aun Ba parxou XyHrapg,
14.01.11 bemopuxou acab
14.01.13 Tawxucy Wybor, Hypmdomn

CyduaHos A.A.
A.M.T., npodeccop
TiomeH, Mockea, Poccus
14.01.18 Hellpoyappoxi
14.01.11 bemopuxou acab

Cywkos C.A.
H.W.T, OTCEHT
Bumebck, benapyc
14.01.17 Yappoxn
14.01.26 Yappoxuu aun Ba parxou XyHrapg,

®orr M.P.
AM.T., npodeccop
Teropux, LLlselimcapus
14.01.17 Yappoxn
14.01.20 NHWopLIMHOCK Ba TaxAUPOMY3i
14.01.26 Yappoxuu aun Ba parxou XyHrapg,

AM.T., npodeccop
Aywanbe, ToyukucmoH
14.01.06 PyxwinHoCH
14.01.11 bemopuxou acab

LUykypos ®.A.

AM.T., npodeccop
Aywanbe, ToyukucmoH
14.03.03 ®usnonorvan natonori
14.01.11 bemopuxou acab

tOcynos LLL.A.
A.W.T., BOTCEHT
CamapKaHo, Y3bekucmoH
14.01.19 Yappoxuu atdon
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INABHbIN PEQAKTOP

T'ynos M.K.

A.M.H., npodeccop
Lywarbe, TadwukucmaH
14.01.17 Xupyprua
14.01.24 TpaHCNNAHTONOIMA U UCKYCCTBEHHbIE
opraHbl

3AM. MABHOIO PEQAKTOPA

lOcyédu C.A.
akagemuk HAHT, a.¢.H., npodeccop
Lywarbe, TadrukucmaH
14.03.06 ®apmakonorus, KAMHUYecKas
dapmakonorus
14.02.03 O6uiecTBEHHOE 340POBbE U
34paBooXpaHeHune

Doaxoes A.C.
A.M.H., JOUEHT
Jywarbe, TadrukucmaH
14.01.08 Neawnatpua

OTBETCTBEHHbIA PEJAKTOP

baparos A.K.
K.M.H., AOLEHT
JywaHbe, TadHuKucmaH
14.01.26 CepaeyHo-cocyamcran xmpyprua
14.01.13 JlyyeBana AMArHOCTMKa, Ny4yeBan Tepanua

PEAAKUMOHHAA KONNETUA

ba6aes A.b.
A.M.H., npodeccop
Lywarbe, TadrukucmaH
14.02.01 TvrneHa

Dopxoesa M.®.
akagemuk HAHT, 4.m.H., npodeccop
Jywarbe, TadwukucmaH
14.01.01 AKyLwepcTBO M TMHEKONOrMA

Ucmonnos K.N.
A.M.H., npodeccop
Jywarbe, TadwukucmaH
14.01.08 Meguatpuma

PaxmaHos 3.P.

A.M.H., npodeccop
Lywarbe, TadwukucmaH
14.01.09 MHbeKUMOHHble 6onesHn
14.02.02 3nngemuonorua

Cyukos U.A.
O.M.H., JOUEHT
Pa3aHs, Poccusa
14.01.13 JlyyeBas AMarHoCTUKa, nydesasn Tepanua
14.03.01 AHaToMKA Yenoseka
14.03.02 MaTonornyeckana aHaTomMmua

150

Xamugos H.X.
yneH-kopp. HAHT, a.m.H., npodeccop
AywaHbe, Tadmukucmar
14.01.05 Kapaguonorua
14.01.06 Ncuxumatpua
14.01.22 PeBmaronorus

Xy6yTua M.LLI.
akagemuk PAH, o.m.H., npodeccop
Mockea, Poccus
14.01.24 TpaHCNAQHTONOTUA U UCKYCCTBEHHbIE
opraHbl
14.01.23 Yponorua

PEAAKLIMOHHbIN COBET

Anb-LLykpu C.X.
A.M.H., npodeccop
CaHkm-emep6ype, Poccus
14.01.23 Yponorua

AnaytauH P.H.
A.M.H., npodeccop
Mockea, Poccus
14.03.06 ®apmakronorus, KAMHUYecKan
dapmakonorus
14.01.11 HepBHble 6one3Hu
14.02.03 O6uLecTBEHHOE 340POBbE U
34paBoOXpaHeHne

AmupacnaHos A.T.
akagemuk PAMH, HAHA, a.m.H., npodeccop
baky, AzepbalioraH
14.01.12 OHkonorua
14.01.15 TpaBmaTtonorusa u optoneaus

Aptbikos K.I.

A.M.H., npodeccop
AywaHbe, Tadmukucmar
14.01.31 Nnactnyeckas xupyprua
14.01.17 Xupyprua
14.01.14 Cromatonorua

Awypos I.T.
A.M.H., npodeccop
AywaHbe, Tadmukucmar
14.01.14 CromaTtonorus

bab6aes A.
MD, PhD
Hoto-Mopk, CLLUA
14.01.05 Kapauonorus
14.01.13 /lyyeBas AMarHoCTvKa, nyvesas Tepanus
14.01.04 BHyTpeHHWe 6onesHu

bo6oxoaskaes O.U.
A.M.H., npodeccop
AywaHbe, Taduukucmar
14.01.16 ®T13naTpua

BoxsaH B.10.
A.M.H., npodeccop
Mockea, Poccus
14.01.12 OHkonorus
14.01.02 3HpOKpUHONOMMA

Bpuko H.WN.
akagemuk PAH, o.m.H., npodeccop
Mocksa, Poccus
14.02.02 3nngemuonorua
14.01.09 UHbeKuUMOHHbIe 6onesHu
14.02.01 TurneHa

byrposa O.B.
A.M.H., npodeccop
OpeHbype, Poccus

14.01.22 Pesmatonorua
14.01.02 3HAOKpUHONOIUA
14.01.04 BHyTpeHHWe 6onesHu

Bonuyeropckuii U.A.
A.M.H., npodeccop
YenabuHck, Poccus

14.03.06 ®apmakonorus, KIMHUYecKas
bapmakonorus
14.03.03 MaTonornyeckas epusunonorus
14.01.16 ®TM3naTpua

ram6os A.A.
yneH-kopp. HAHT, a.m.H., npodeccop
Jywanbe, TadHuKucmaH
14.01.26 Cepae4Ho-cocyamcTan xmpyprua
14.01.02 3HAOKpUHONOIUA
14.01.15 TpasmaTonorusa v optoneama

laiiko I.B.
akagemuk HAMH YkpauHbl, 4.M.H., npodeccop

Kues, YkpauHa
14.01.15 TpasmaTonorus v optoneama

F'ynuH A.B.
A.M.H., npodeccop
Tambos, Poccusa
14.03.06 ®apmakonorus, KNMHUYecKas
bapmakonorus
14.03.03 Matonornyeckas epusunonorvs
14.01.08 Neawnatpua

DOamynuH U.B.
A.M.H., npodeccop
Mocksa, Poccus
14.01.11 HepsHble 6onesHn
14.01.06 MNecuxmatpua

[ora A.B.
A.M.H., npodeccop
Mocksa, Poccus
14.01.07 MnasHble 6onesHn

3noTHUK A.
A.M.H., npodeccop
beap-Lllesa, U3paunb
14.01.20 AHecTe3non0rma n peaHMmaTonorua
14.01.19 Heitpoxupyprus

U6opos X.U.
A.M.H., npodeccop
Jywanbe, TadHuKucmaH
14.01.19 fleTckas xupyprva
14.01.20 AHecTe3non0rma n peaHMmaTonorua



Mockosuy A.
A.M.H., npodeccop
Uepycanum, U3pauns
14.01.20 AHecTe3nonorma n peaHMmMaTonorua
14.01.01 AKyLwepcTBO M TMHEKONOrMA

KanawHukosa J1.A.
A.M.H., npodeccop
Mocksa, Poccus
14.01.11 HepsHble 6one3Hu

Kanmbikos E.J1.
K.M.H.
KéneH, l[epmaHus
14.01.26 CeppaeyHo-cocyancTasn xmpyprua
14.01.13 JlyyeBas AMarHOCTUKA, y4eBas Tepanua

Kamunosa M.1.

O.M.H., OUEHT
AywaHbe, Tadmukucmax
14.01.01 AKyLwepcTBO M TMHEKONOrMA
14.01.02 3HAOKpPUHONOMMA

KanutoHosa M.IO.
A.M.H., npodeccop
Koma CamapaxaH, Manatizusa
14.03.01 AHaTOMMA YenoBeKa
14.03.02 NaTtonormnyeckas aHaToMmA

Kacbimos O.W.

A.M.H., npodeccop
Aywanbe, TadxuKucmaH
14.01.10 KoxHble 1 BeHepuyeckune bonesHu
14.01.09 MHbeKLMOHHbIe 6onesHu

KucuHa B.W.
A.M.H., npodeccop
Mocksa, Poccus
14.01.10 KoxHble 1 BeHepuyeckue bonesHu
14.01.09 MHbeKuUMOHHble 6onesHu

Kuasesa J1.A.
A.M.H., npodeccop
Kypck, Poccus
14.01.22 Pesmatonorua
14.01.02 3HAOKpPUHONOMMA
14.01.04 BHyTpeHHWe 6onesHn

Konosuo K.
A.M.H., npodeccop
MunaH, Umanua
14.02.01 TurneHa
14.02.03 O6LLecTBEHHOE 340POBbE U
34paBOOXpaHeHne

Kyp6aHos Y.A.
yneH-kopp. HAHT, a.m.H., npodeccop
Jywanbe, TadxuKucmaH
14.01.31 MNnacTnyeckan xmpyprua
14.01.15 TpasmaTtonorua u optoneaus
14.01.18 Heipoxupyprus

MakyuwKuH E.B.

A.M.H., npodeccop
Mocksa, Poccusa
14.01.06 MNecuxunatpua
14.02.03 O6LLecTBEHHOE 340POBbE U
3/1paBOOXpaHeHue
14.01.08 Neanatpua

Mwupuwaxu M.

A.M.H., npodeccop
Mapux, @paHyua
14.03.03 MaTtonornyeckas epusnonorvs
14.01.12 OHkonorua
14.01.05 Kapauonorua

Myxamaguesa K.M.
O.M.H.
JywaHbe, TadHuKucmaH
14.01.10 KoxHble 1 BeHepuyeckne 601e3HM

Hasapos T.X.
A.M.H., npodeccop
Cankm-lemep6bype, Poccus
14.01.23 Yponorua

HakoHeuHa A.A.
A.M.H., npodeccop
Xann, BenukobpumaHus
14.03.09 KnuHunyeckaa MUMMYHONOrMA, annepronorma
14.01.08 MNeguatpus

HopkuH U.A.

A.M.H., npodeccop
Capamos, Poccusa
14.01.15 TpaBmaTonorusa v optoneama
14.01.19 Helpoxupyprus
14.03.03 MaTtonornyeckas epusnonorvs

MNepaueHko E.T.
akagemuk HAMH YkpauHbl, 4.M.H., npodeccop
Kues, YkpauHa
14.01.19 Helpoxupyprus
14.02.03 O6LLecTBEHHOE 340POBbE U
34paBoOXpaHeHne

PyaeHok B.B.

A.M.H., npodeccop
MuHck, benapyce
14.03.01 AHaToMKMA Yenoseka
14.03.02 MNatonornyeckas aHatomma

Pymmo 0.0.
yneH-kopp. HAH PB, a.m.H., npodeccop MUHCK,
benapyce
14.01.24 TpaHCNNQHTONOIMA U UCKYCCTBEHHbIE
opraHbl
14.01.17 Xvipyprua

Pycramosa M.C.
A.M.H., npodeccop
JywaHbe, TadmuKucmaH
14.01.01 AKyLIepcTBO U TMHEKONOrMA

CupoaxuauHosa Y.10.
A.M.H., npodeccop
AywaHbe, Taduukucmar
14.01.16 ®T13naTpua
14.01.09 MHbeKuMOoHHble 6onesHu
14.02.02 3nnaemmnonorna

CynraHos A.4.
A.M.H., npodeccop
AywaHbe, Tadmukucmar
14.01.26 CepaeyHO-cocyancTasn xmpyprua
14.01.11 HepsHble 60one3nu
14.01.13 JlyyeBasa AMarHOCTUKa, y4yeBas Tepanua

Cy¢puaHos A.A.
A.M.H., npodeccop
TiomeHb, Mockea, Poccus
14.01.19 Heltpoxupyprus
14.01.11 HepBHble 6one3Hu

Cywkos C.A.
K.M.H., JOLeHT
Bumebck, benapyce
14.01.17 Xvpyprua
14.01.26 CepaeyHo-cocyancTasn xmpyprua

®orr M.P.
A.M.H., npodeccop
Uropux, Lseliyapus
14.01.17 Xvpyprua
14.01.20 AHecTe3nonorma n peaHMMaTonorua
14.01.26 CepaeyHo-cocyancTasn xmpyprua

A.M.H., npodeccop
AywaHbe, TaduukucmaH
14.01.06 Ncuxmatpua
14.01.11 HepsHble 6one3xu

LUykypos ®.A.

A.M.H., npodeccop
AywaHbe, TadmukucmaH
14.03.03 Matonoruyeckas ¢pusmnonorus
14.01.11 HepsHble 6onesnu

tOcynos LLL.A.
O.M.H., AOLEeHT
CamapKaHo, Y3bekucmat
14.01.19 [etckan xvpyprua
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PETPOCITEKTUBHBIVI AHA M3 ITAPA3UTAPHOV OBCEMEHEHHOCTY ITOYBEI

ACTPAXAHCKOW OBAACTMU 3A 2011-2015 I'.T.

T.B. HUKEIIMHA'?, P.C. APAKE/IbSIH? H.3. CAAVIXOB!, AJ. BOAABIPEBA3

1 IlenTtp rurnens: u snugemmoaorun B Acrpaxanckoir obaacru, Acrpaxans, Poccniickas ®egepariust
2 Ka(’pe;lpa I/IH(I)BKL[]/IOHHI)IX 002€e3Hel U DIUAEMUOAOTU, AcTpaxaHCKII TOCy 4apCTBeHHBI MeAUITMHCKII yHUBepcuTeT, AcTpaxann, Poccuiickas Peaepanms
Vupasaenne PociorpebHagzopa 1o Acrpaxanckoir obaactu, Acrpaxanb, Poceniickas Peaeparis

Liesib: M3y4nTb M NPOaHaNU3MpPOBaTh NapasnUTapHyto 06cemeHEHHOCTb MOYBbI ACTpaxaHcKoi obnactu 3a 2011-2015 r.r.

Martepuan n meToabl: Ha TeppuTopun AcTpaxaHckoi obnactv ¢ 2011 no 2015 r.r. cneumanuctamm LleHTpa rurneHbl M 3NUAEMUONOTUMN B ACTPAXaHCKOM
obnactu 6bin oTobpaHbl M UccnegosaHbl 4873 Npobbl NoYBbI, M3 KoTopbix 7,4% (361 npoba) He OTBEYANN TMTMEHUYECKMM HOPMaTMBam No napasu-
TO/IOTMYECKUM MOKa3aTeNAM.

PesynbTathbl: Hanbosbliee YMc0 NPob Nousbl 6b110 0TOBPAHO ¢ cenuTebHoM 30HbI — 78,7% (3835 npob). HeyposneTBopUTEbHBLIX NPO6 Ha AaHHOM
obbekTe oKkaszanocb 7,4% (285 npob) — AaHHble Npobbl 6blIM KOHTAMUHUPOBAHBI FTeIbBMUHTaMU U NpocTerwmnmu. NMoutn B 7,5 pa3 meHblue npob
6b110 0TOOPAHO C Pa3/IMYHbIX MecT (TeppuTopun /MY, YacTHble ABOPLI, NAAKM, 06BEKTHI KOMMYHaNbHbIX CYK6); OHW cocTaBuan 10,3% (501 npoba),
13 KOTOPbIX HeYyA0BNETBOPUTENbHbIMU OKa3anuck 2,8% (14 npob). Lona npob nousbl, OTOGPAHHOM C TEPPUTOPMIA NPOMBILLAEHHBIX NPEANPUATUIA 1
TPAHCMOPTHbIX MarucTpanei, coctasuna 6,8% (330 npob) — B ccnenoBaHHbIX 06pasLLax 6biav 06HapyKeHbl ANLA U IMYUHKM TeNbMUHTOB. B eguHuY-
HbIX U PeAKMX cNyyanx bblav NpoBeAeHbl UccnefoBaHus Npob nousbl, 0TOBPaHHbIX B MECTax NPOWM3BOACTBA pacTeHMeBoAYecKon npoaykuum — 1,5%
(75 npo6), 3 Kotopbix B 13,3% (10 npob) bbinm 0bHapyKeHbI AL TOKCOKap. Jonsa Npob noysbl, 0TOBPAHHON C TEPPUTOPUIA KUBOTHOBOAHECKUX
Komnnekcos U depm, coctasuna 1,97% (96 npob), B Tom uncie HeyLOBAETBOPUTENbHBIMK OKa3anuch 12,5% — 6biau 06HapyKeHbl IMYMHKM CTPOH-
rang,. Ha fonto vccnefoBaHHbIX MPo6 NoyBbl, OTOOPAHHbLIX C TEPPUTOPUI BETCKUX YUPEKAEHUI U JETCKMX MIOLAA0K, npuxoaunock 85% (3259
npob). Yncno HeypoBneTBOPUTENbHBIX NPO6 Ha AaHHbIX 06beKTax cocTasuio 6,5% (213 Npob), B KOTOPbIX 6blM 06HAPYKEHDI, KaK FeNbMUHTbI, TaK 1
npocreiiwme. lons npob noysbl, OTO6PAHHOM B MeCTax Pacro/oKeHWA BOAOUCTOUHMKOB, cocTaBuna 0,5% (23 npobbl) — Bce MccnesoBaHHble 06pasybl
COOTBETCTBOBAIM HOpMe. 13 13 npob nousbl, 0TO6PaHHOM C TEPPUTOPUIA Pa3NUYHBIX KYPOPTHBIX 30H, MONOXKMUTE/IbHbIE HAX0AKM cocTauam 15,4% (2
npobbl).

3ak/oueHmne: napasutapHas 0b6ceMmeHEHHOCTb NOYBbI HA NPOTAXKEHWUM PAAA NET NPOAONKAET OCTaBaTbCA HANpPAXKEHHOW. Hanbonbliee ynucno nono-
YKUTE/IbHBIX HaXoZ0K oTMeYanoch 8 2011 r. n coctaBuno 8,9%. Yalue Bcero relbMUMHTO3amMy U NPOTO3003amMy BblIM 0BCEMEHEHbI TEPPUTOPUM AETCKUX
yupexaeHuit. Hannmume npeacrasuteneil reNbMUHTO-NPOTO30MHbIX MHBA3MI B NOYBE CBUAETENLCTBYET O 3arpA3HEHUM JaHHbIX 06BEKTOB dekanuamu
MHBA3MPOBAHHbIX }KUBOTHbIX U/UAK Ntoae.

KntoueBble cnoBa: napasumapHas 6e301acHOCMb, KOHMAMUHAYUS 1048bl, MOKCOKAPbI, ACKAPUObl, CMPoHauaudsl, AUYa U AUYUHKU 2ebMUHMO8.

Ona umtupoBaHua: HukewuHa TB, ApakenbsH PC, Canunxos H3, bongpipesa AW. PeTpocneKkTUBHbIM aHaW3 Napas3uTapHoit obcemeHEHHOCTM NoyBbl ACTpa-
XaHcKoi o6nactv 3a 2011-2015 r.r. BecmHuk AsuueHHsl. 2021;23(2):156-65. Available from: https://doi.org/10.25005/2074-0581-2021-23-2-156-165

RETROSPECTIVE ANALYSIS OF THE PARASITIC CONTAMINATION OF SOIL
SAMPLED IN THE ASTRAKHAN REGION IN 2011-2015
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Objective: To study and analyze the parasitic contamination of soil in the Astrakhan region in 2011-2015.

Methods: On the territory of the Astrakhan region from 2011 to 2015, specialists at the Center for Hygiene and Epidemiology in the Astrakhan region
examined 4873 soil samples for parasitic contamination.

Results: Out 4873 samples investigated, 7.4% (361 samples) did not meet hygienic standards in terms of parasitological indicators. Most of the soil
samples were taken from the residential area — 78.7% (3835 samples). The positive samples at the site turned out to be 7.4% (285 samples); these
samples were contaminated with helminths and protozoa. Almost 7.5 times fewer samples were taken from other areas (health care facilities, private
yards, beaches, public utility facilities); they accounted for 10.3% (501 samples), of which 2.8% proved to be positive (14 samples). The share of soil
samples taken from industrial zones and transportation linkages areas was 6.8% (330 samples), where eggs and larvae of helminths were found in the
samples studied. In isolated and rare cases, studies were carried out on soil samples taken from crop production areas — 1.5% (75 samples), of which
Toxocara eggs were found in 13.3% (10 samples). The share of soil samples taken from the areas of livestock complexes and farms was 1.97% (96
samples), including 12.5% being positive, as larvae of Strongyles were found. The studied soil samples taken from the areas of childcare facilities and
playgrounds accounted for 85% (3259 samples). The number of positive samples at these facilities was 6.5% (213 samples), in which both helminths
and protozoa were found. The share of soil samples taken in the water supply areas was 0.5% (23 samples) — all studied samples’ results complied with
accepted standards. Of the 13 soil samples taken from various resort premises, positive results amounted to 15.4% (2 samples).

Conclusion: High-level parasitic contamination of the soil has continued to persist for a number of years. The most significant number of positive
results was noted in 2011 and amounted to 8.9%. Most often, areas of childcare facilities were contaminated with helminths and protozoa. The
presence of helminthic-protozoal parasites points to contamination of these locations with the feces of infected animals and/or people.

Keywords: Parasitic safety, soil contamination, Toxocara, roundworms, Strongyloides, helminth eggs, larvae.

For citation: Nikeshina TV, Arakelyan RS, Salikhov NZ, Boldyreva Al. Retrospektivnyy analiz parazitarnoy obsemenyonnosti pochvy Astrakhanskoy oblasti
za 2011-2015 g.g. [Retrospective analysis of the parasitic contamination of soil sampled in the Astrakhan region in 2011-2015]. Vestnik Avitsenny [Avicenna
Bulletin]. 2021;23(2):156-65. Available from: https://doi.org/10.25005/2074-0581-2021-23-2-156-165
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BBEOEHMUE

B HacTosAwwee Bpema MHPEKLMOHHbIE U NapasuTapHble bones-
HUW, UMeA BO/bLIYIO COLMANBHYIO M SKOHOMMUYECKYID 3HAYUMOCTb,
ABNAOTCA OAHOMN M3 Hanbonee aKTyanbHbIX NPobieM 34paBOOXpa-
HeHus. ExkerogHblli nokasatenb 3a60/1€BaemMoCTU TelbMUHTaMK B
Poccuu, nNo AaHHbIM NApPa3UTONOrMYECKOr0 MOHUTOPUHTA, COCTAB/SA-
eT 1400 cnyyaes Ha 100 TbicAY HaceneHus. MPaKTUYECKH, KaxKabli
yesI0BeK B Hallew CTpaHe B TeYeHUEe CBOEW KM3HM XOTA Obl pas UHBa-
3upyetca rebMuHTamm [1, 2].

Ha BHELHIOW cpeay He MeHbLUee BAUAHWE, YEM MOroAHble
YCNOBUs, OKa3bIBAET Ye/IOBEK, AEATENbHOCTb KOTOPOro HanpasaeHa
Ha aKTUBHYI ypbaHWU3aLMIio, CONPOBOXKAAETCA NpeobpasoBaHUem
NaHawadToB, MaccoBbIM NPOM3BOACTBOM PA3/IMYHbIX OTXOLOB, B
TOM YMCNE MULLEBbIX, UISMEHEHMEM 3KOCUCTEM [3, 4].

OpHa 13 npobnem coBpPeMeHHOW 3KONOMMK — 3TO 3arpsisHEHUE
noysbl. PUNKO-XMMUYECKUIA COCTAB M CaHUTApPHOE COCTOAHME Mo-
UBbl MOFYT OKa3aTb B/IMAAHWUE Ha YC/I0BMA NPOXMBAHUA U 340POBbE
UesI0BeKa M KUBOTHbIX. M3 Bcex 06 bEKTOB OKpy»KatoLLel cpesbl Hau-
6onee yacTo noagepraeTcs 3arpA3HEHUIO napasuTamu noysa. He-
CMOTPA Ha MHOXKeCTBO (aKTOPOB OKpPYKatoLLel cpeapl, rybutenoHo
[OeNCTBYIOLMX Ha ANLA U IMYUHKM Te/IbMUHTOB, YacCTb UX NPU HaK-
4nm BnaronpuATHbIX YCI0BUIA HE TONbKO COXPaHAET KU3HECnocob-
HOCTb, HO M Pa3BMBAETCA [0 MHBA3MOHHOM CTafMM U MOXKeT npes-
CTaBAATb ONACHOCTb KaK ANA N0AeN, TaK U AN KUBOTHBIX [5].

MouBa ABNAETCA TOW YacTbio BHELIHEW Cpefpl, B KOTOPOW Y
60NbWMHCTBA Napa3MTOB NPOXOAUT BMONOrMYECKUA LMKA pa3su-
TMA ¥ 0bpasyloTca Alua M/MAKM AMYUMHKK. MMeHHO noyBa asnseTca
OCHOBHbIM (aKTOPOM Nepesayn MHBA3UU reIbMUHTOB KUBOTHbIM
nnu yenoseky. MMeHHO B noyse AL H0NbLIMHCTBA re/IbMUHTOB J0-
CTUTatOT UHBA3WOHHOTO COCTOAHWUA U CMOCOBHbI AUTENIbHOE BPEMSA
COXPaHATb B HEN CBOK M3HECNOCOBHOCTb. B 3TOM CBA3M CaHWTap-
HO-B1ONOrMYecKas YMCTOTa MOYBEHHOTO NOKPOBA ABAAETCA OCHOBO-
NoaraoLLmMm yC/I0BUEM ONTUMANbHOMN 3KONOTMYECKOW 06CTaHOBKM
[NA YeNOBEKa M KMBOTHbIX. Ha 3arpAsHeHMe oKpyKatollen cpeabl
ANLAMU UAM NIMYMHKaMKU NaApasMTOB, a TaKKe WX pacnpepeneHue
M COXPaHHOCTb OKa3blBAlOT BAMAHME Pa3/IMYHbIE 3KOMOTMYECcKue
daKTOpbI: TemnepaTypa M BAAXKHOCTb OKpyXalollen cpeapl, BaAUA-
HVE COAEp)KaHUA KUCNOPOAA, COMHEYHOU Pagmaumn, XMMUYECKUX
BELecTB, B6MoNorMyecknx GpakTopoB, CTPYKTypa MoyBbl. IKOMOrO-
3MMAEeMUYECcKasn OLEHKa NOYB HACENEHHbIX MECT Ha 3arpA3HEHHOCTb
ANLAMU reIbMUHTOB ABNAETCA OAHOM U3 aKTyaslbHeNWnx npobnem
B Halliei cTpaHe [6].

B oLleHKe aKTMBHOCTM 3NUAEMUYECKOTO NpoLiecca Npu napasu-
TapHbIX 60Ne3HAX 0CO60ro BHUMAHMA 3aC/YKMBAOT UCCEA0BAHNSA
No CaHUTaPHO-NAPa3UTONOTUUYECKOMY MOHUTOPUHTY, KaK COCTaBHOM
4acTU caHUTapHO-TUrMeHnyeckoro [7]. Mo gaHHbiM BO3, noutu TpeTb
HaceneHus EBponbl cTpagaeT Tol AU MHOM NapasuTapHOIt MHBA3K-
e, Npu 3ToM No opuLMaNbHOM CTaTUCTUKE Bonee 2 MAPA,. YeNoBeK
MHBA3MPOBaHbI reIbMUHTaMK, NepeaatoLLMncs Yepes 3arpsasHEH-
Hyt0 GEKaNMAMM KMUBOTHBIX M YenoBeKa nouysy [8].

lenbMUHTbI — BO36yAuUTENM CneundrUYeckMx 300HO3HbIX U aH-
TPOMOHO3HbIX MHOEKLMIA, KOTOPbIE LUIMPOKO PAacnpoCTPaHEeHbI B Npu-
pogze. bopbba ¢ renbMUHTO-NPOTO30MHBIMU UHBA3UAMM He TONBKO Y
4enI0BeKa, HO U Y MBOTHbIX B HaCTOALLEe BPEMA ABAAETCA LOBObHO
CNOXKHOM 3agauelt. Mepbl 60pbbbl C NapasUTamm LONKHbI ObITb He
pa3pOo3HEHHbIMM, @ KOMMNIEKCHBIMU U BKAHOYATb MEPONPUATUA, Ha-
NpaB/ieHHble Ha BCe 3BeHbA 3NWUAEMUYECKOro Npoliecca (npodunak-
TWKa OCHOBHBbIX UCTOYHUKOB MHbEKLMK, NpepbiBaHMe nyTel u dak-
TOPOB Mepesayyn MHBA3MOHHOIO Hayana OT 3apaXKEHHOro YenoBeKa
U/MAK XKNUBOTHOIO K 340posomy [9].

INTRODUCTION

Infectious and parasitic diseases have significant social and
economic importance and are among the most pressing health
problems. For example, according to the data of parasitological
monitoring, the annual prevalence rate of helminth infestations
in Russia is 1400 cases per 100 000 population. Thus, practically,
every person in our country during his life at least once is infected
with helminths [1, 2].

To no lesser degree than by the weather, the environment is
influenced by anthropogenic activities aimed at intensive urban
growth, accompanied by the transformation of landscapes, mass
production of various wastes, including food, changes in ecosys-
tems [3, 4].

One of the problems of modern ecology is soil pollution.
The soil's physicochemical composition and sanitary condition
can affect human and animal living conditions and health. Of all
the environmental compartments, the soil is the most frequently
affected by parasites. Despite many environmental factors that
have a detrimental effect on eggs and larvae of helminths, some
of them, in the presence of favorable conditions, retain their via-
bility and develop to the infective stage and can pose a danger to
both humans and animals [5].

The soil is part of the external environment where most
parasites form eggs and/or larvae through the biological develop-
ment cycle. The soil is the main factor in the transmission of hel-
minths to animals or humans. It is in the soil that the eggs of most
helminths reach an infective stage and are able to maintain their
viability for a long time. In this regard, the sanitary and biological
purity of the soil cover is a fundamental condition for an optimal
ecological situation for humans and animals. The contamination
of the environment with eggs or larvae of parasites, as well as
their spread and survival, are influenced by various environmen-
tal factors: temperature and humidity of the environment, oxygen
content in the air, solar radiation, chemicals exposure, biological
factors, soil structure. The ecological and epidemiological assess-
ment of soils in populated areas for contamination with helminth
eggs is one of the most challenging problems in our country [6].

In assessing epidemiological dynamics of parasitic diseases,
research on parasitological monitoring as an integral part of san-
itary and hygienic control deserves special attention [7]. Accord-
ing to the WHO, almost one-third of Europe’s population suffers
from one or another parasitic infection. At the same time, accord-
ing to official statistics, more than 2 billion people are infected
with helminths, transmitted through the soil contaminated with
animal and human feces [8].

Helminths are the causative agents of specific zoonotic and
anthroponotic diseases that are widespread. The fight against
protozoan and helminth infections in humans and animals is cur-
rently a rather complicated task. Therefore, measures to combat
parasites should not be isolated but rather comprehensive, tar-
geting each element involved in the epidemic process (preven-
tion of the primary sources of infestation, interruption of the
pathways and elimination of factors of the parasitic transmission
from an infected person and/or animal to a healthy one) [9].

In most cases, causative agents of diseases such as asca-
riasis, toxocariasis, and strongyloidiasis are present in the soil.
Therefore, relatively high soil contamination with Toxocara eggs
can complicate the epidemiological situation in many country re-
gions. Especially it is necessary to take into account the fact that,
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B 60/1bWIMHCTBE Cy4aeB B NOYBE MPUCYTCTBYIOT BO3byaMTENM
TaKUX 3a00/1eBaHMI, KaK ackapuios, TOKCOKApO3, CTPOHIMAOMAO3.
[loBO/IbHO BbICOKasi 06CeMEHEHHOCTb MOYBbI AMLAMM TOKCOKap Cro-
COo6Ha OCNOKHUTL 3MMAEMMONOTUYECKYHO CUTYaLMIO BO MHOTUX Peru-
OHax cTpaHbl. OcobeHHO ceayeT yunTbIBATb TOT (GaKT, YTo Npu onpe-
[ENEHHbIX YCNOBUAX AWLLA TOKCOKAp CrOCOBHbI A/WTeNIbHOE Bpems
HaXOAMTBCA B MOYBE B KM3HECNIOCOOHOM cocTosHMM [10].

IKONOTMYECKOE U TeNIbMUHTOIOTUYECKOE COCTOSHUE MHOMUX
0OBEKTOB OKpYIKaloWeih cpeabl CNOCOBHO OKasaTb CyLLeCTBEHHOe
BNNAHME HA MHTEHCMBHOCTb 3NUAEMMYECKOro npouecca. KoHTamu-
HUPOBaHHble GeKaMAMU MHBA3UPOBAHHLIX NtOAEN U/UAN KUBOTHBIX
06BEKTBI OKPY)KatoLLEN cpeabl (MoYBa, CTOYHbIE BOAbI, Pa3MblBaHUE
BbIrPEOHDBIX AM U HaZiBOPHbIX TyasIETOB) ABNAIOTCA OLAHVMM U3 OCHOB-
HbIX GaKTOPOB, CMOCOBCTBYIOLLMX YBENUYEHUIO PUCKA 3aboneBaHUs
yenoBeKka MHOTUMM reNbMUHTO3aMu. [Py 3TOM OCHOBHbLIMU NYTAMM
33apaKeHUs ABNAOTCA KOHTAKT ¢ cobakamm M KOLKamu, NOYBOW, BO-
[10M1 OTKPbITbIX BOZOEMOB, yNOTpebneH e B NULLY OBOLLEeN, GPYKTOB U
3e/1eHU, 3arpA3HEHHDIX AlLaMmu napasuTos [11].

B03byauTeNn reslbMUHTO-MPOTO30MHBIX WMHBA3WUi  CMOCOOHbI
[/MTENbHOE BPEMSA HaXOAMTHCA WM COXPaHATb CBOK KM3HeCnocob-
HOCTb Ha OObEKTax OKpyatollel cpeapl. Hanbonee yalle 3to npo-
ABNAETCA B BECEHHE-OCEHHWI NMepuoa, Npu KOTOPOM TemmnepaTypa
ABNAETCA ONTUMA/IbHOM [/19 Pa3BUTUA U CO3PEBAHUA AWLL U IMYMHOK
renbMmHTOB [12].

3apaXKEHHOCTb Ye/I0BEKA M XKMBOTHbIX CTPOHMMINAAMM U TOK-
COKapamun MpeACTaBNAET IKOMOTMYeCcKylo npobnemy, T.K. OAHa W3
CTAfWWA }KM3HEHHOTO LKA NapasvToB NpoxoauT B nouse. Moysa, B
CBOIO OYEPEsb, UMPAET BEAyLLYIO PO/ib B COXPAHEHUM U PacnpocTpa-
HEHUW CTPOHTUNIOMA03a M TOKCOKapo3a. Mpu 61aronpuATHbIX KIMMa-
TUYECKUX YCNOBUAX AWLIA U IMYMHKU NapasvUTOB A/MTENbHOE BPEMS
COXPAHAIOTCA, PA3BMUBAIOTCA U JOCTUrAOT MHBA3MOHHOW CTaguu, cno-
cobCTBYA pacnpoCTpaHeHMIo NapasuTapHbIX bonesHei [13].

LLENb UCCNEAOBAHMA

M3yunTb 1 NpoaHanM3MpoBaTh Napas3uTapHyto obcemeHEHHOCTb
noysbl AcTpaxaHcKol obnactv 3a 2011-2015 r.r.

MATEPUAN U METOAbI

Pabota nposogunacb Ha 6ase nabopatopun BHakTepuonoru-
YeCKMX U MapasUTONOTMYECKMX WUCCAeA0BaHWUM LieHTpa ruruveHsl u
anuaemvonorum B ActpaxaHckoi obnactu (LLFSAO) 8 2011-2015 r.r.
BblfIM NPOaHaNM3MPOBaHbl OTYETHbIE ZOKYMeHTbI LIFIAO (dpopma 18 u
dopma 2) 3a OTYETHBI Nepuog,. Bce caHMTapHO-NapasuToaorMyeckue
nccaefoBaHUA NOYBbI MPOBOAUAN COMNACHO METOAMYECKUM YKa3aHU-
Aam MYK 4.2.2661-10 «MeToabl KOHTPOAA. bronornyeckne n MUKpo-
6vonornyeckme GpaktTopbl. MeTofbl CAaHUTAPHO-MAPA3UTONOTUYECKUX
uccnefoBaHuin». Becb LOCTaBAAEMBIV B labopaTopuio maTtepuan bbin
3aKOAMPOBaH.

Tak, 3a aHaAu3Mpyemblit nepuog 1abopaTopHbIMKM Nogpasae-
NeHnaMM Kak camoro LIFSAO, Tak v ero ¢puananos 6biam NpoBeseHbl
nabopaTtopHble nccnenosaHusa 4873 npob noysbl, NpPY 3TOM BbINOA-
HeHo 9746 uccnefnoBaHui. Y1cno npob, KOHTAMUHUPOBAHHbLIX NPea-
CTaBUTENIAMM Napa3uTo30B, coctasuno 7,4% (361 npoba): bbiim 0b-
Hapy»KeHbl ANLA U JIMYUHKM F€/IbBMUHTOB, @ TaKKe LIMCTbl NAaTOTeHHbIX
NPOCTENLLNX.

CratucTMyeckan obpaboTka pesynsTaToB NPOBOAMAACH NPU Mo-
Mol nporpammbl Microsoft Office Excel (Microsoft, USA) n BioStat
Professional 5.8.4. Onpeaensnu NPOLEHTHOE BbIPAXKeHWE pAAa AaH-
HbIX (%).
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under certain conditions, Toxocara eggs are capable of persisting
in the soil in a viable state for a long time [10].

The ecological and helminthological state of many objects
in the environment can significantly impact the intensity of the
epidemic process. Thus, the objects in the environment contam-
inated with the feces of infected people and/or animals (soil,
sewage, eroded cesspits, and outhouses) are among the main
factors contributing to an increased risk of many helminthiases in
humans. In these circumstances, the main routes of infestations
are via contact with dogs and cats, soil, water of open reservoirs,
consumption of vegetables, fruits, and greens contaminated with
parasite eggs [11].

Pathogens of protozoan and helminth infections are able
to persist for a long time and maintain their viability in the ob-
jects of the environment. This is most often manifested in the
spring-autumn period when the temperature is optimal for the
development and maturation of helminthic eggs and larvae [12].

Infestations of humans and animals with Strongyloides and
Toxocara are an ecological problem because one of the life cycle
stages of parasites takes place in the soil. The soil, in turn, plays a
leading role in the preservation and spread of Strongyloides and
Toxocara. Under favorable climatic conditions, eggs and larvae of
parasites persist for a long time, develop and reach the infective
stage, contributing to the spread of parasitic diseases [13].

OBIJECTIVE

The study aims to determine the prevalence of the parasitic
contamination of the soil of the Astrakhan region for 2011-2015.

METHODS

The study was carried out in the Bacteriological and Para-
sitological Research Laboratory of the Center for Hygiene and
Epidemiology in the Astrakhan region in 2011-2015. The report-
ing data from the Center for Hygiene and Epidemiology in the
Astrakhan region (Form 18 and Form 2) for the covered period
were analyzed. All sanitary and parasitological studies of the soil
were carried out following the methodological instructions MUK
4.2.2661-10 «Methods of control. Biological and microbiological
factors. Methods of sanitary and parasitological research». All
material delivered to the laboratory was encoded.

For the analyzed period, the Center for Hygiene and Epide-
miology in the Astrakhan region laboratory departments and its
branches conducted laboratory studies of 4873 soil samples, in
which 9746 tests were carried out. The number of samples con-
taminated with parasites was 7.4% (361 samples): eggs and lar-
vae of helminths, as well as cysts of pathogenic protozoa, were
found.

Statistical processing of the results was carried out using
Microsoft Office Excel (Microsoft, USA) and BioStat Professional
5.8.4. Some numeric data are presented as per cent values.

RESULTS AND DISCUSSION

Sampling of soil for the analyzed period was carried out ac-
cording to the Instructions of the Rospotrebnadzor Office in the
Astrakhan region. Soil samples were taken from locations classi-
fied by regulatory documents: crop production areas (collective
farms, state farms, agricultural land); the areas of industrial en-
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PE3YNIbTATbI U UX OBCYXXAEHUE

Otbop npob noyBbl 3a aHaNM3MPyeMbli Nepuog NPOBOAW-
ca cornacHo PacnopsxeHuam Ynpasnenus PocnotpebHagsopa no
AcTpaxaHckoi obnacTtu. Mpobbl NoYBbI OTOMPANNUCh B MeCTax, perma-
MEHTUPYEMbIX HOPMATUBHbIMM JOKYMEHTaMU: MecTax NPon3BoACTBa
pacTeHUeBOAYECKOW NPOAYKLMK (KOJIXO3bl, COBXO3bI, CE/IbCKOX03AiA-
CTBEHHbIE Yrofbs); 30He NPOMbILUAEHHbIX NPEANPUATUIA, TPAHCNOPT-
HbIX MarucTpanei; mectax NpUMeHeHUa NecTULMAO0B U MUHepanb-
HbIX YA06peHWIA; Ha TEPPUTOPHUAX KUBOTHOBOAYECKMX KOMM/IEKCOB U
bepm; cenntebHON 30He (B TOM YMC/IE Ha TEPPUTOPUM AETCKUX YUPEK-
[OEHWUIA 1 AETCKMX NNOLWAA0K (AeTckue caabl, AeTCKMEe A0MaA); MecTax
pacnonoXeHWA BOJOWCTOYHMKOB; Ha KypopTax; a TaKXe Ha Teppu-
TOpUAX Ne4ebHO-NPODUNAKTUYECKUX YUPEKAEHUIA, KOMMYHaNbHbIX
CNYXK6, NsAXax U apyrux mectax (puc. 1).

Kak BugHo u3 puc. 1, Hanbonbee yncno npob noussbl 6bi10
oTobpaHo ¢ cenntebHoi 30HbI — 78,7% (3835 Npob), B TOM uncne Hey-
[LOBNETBOPUTE/IbHBIX NPOB Ha AaHHOM 06beKTe oKkasanoch 7,4% (285
npob), B KOTOPbIX BbisiB/IEHbI NPEACTABUTENIN FENbMUHTO-MNPOTO30M-
HbIX UHBA3WIA.

Moutn B 7,5 pa3 meHblue Npob 6bl10 OTOBPaAHO C Pa3AUYHbIX
mecT (Tepputopun JIMY, yacTHble ABOPbI, NAAKM, 0OBLEKTbI KOMMY-
HanbHbIX cnyx6) n coctasuno 10,3% (501 npoba), U3 KOTOPbIX HEY-
[l0BNIETBOPUTENBHBIMM OKa3anuch 2,8% (14 npob). B aaHHbIX npobax
NPUCYTCTBOBAAM ANLLA U IMUMHKM T€/IbMUHTOB.

[Lons npob nousbl, 0TOBPAHHbIX C TEPPUTOPUIA NPOMBILLIEHHbIX
npeanpuATAIA U TPAHCMOPTHBLIX MarucTpanei, coctasuna 6,8% (330
npob) — B uccnenoBaHHbIX 06pasuax bbiin 0bHapyKeHbl Alla U Nu-
UMHKM re/IbMUHTOB.

B efMHWYHbIX U peaKuX cayyasx Obiav nposeneHbl UCCeno-
BaHWA Npob NouyBbl, OTOBPAHHbIX B MECTax NPOM3BOACTBA pacTeHue-
BOZYECKOM MPOAYKLMM (KONXO3bl, COBXO3bl, CENbCKOXO3AMCTBEHHbIE
yrozba) — 1,5% (75 npob), n3 kotopsix B 13,3% (10 npob) 6bi1m 06Ha-
pyxeHbl Alua Toxocara canis. Jona npob nousbl, 0TOOPAHHbIX C TEP-
PUTOPUIA }KMBOTHOBOAYECKUX KOMMNIEKCOB 1 depm, cocTaBuna 1,97%
(96 npo6), B TOM uncne HeyAOBNETBOPUTENBHBIMK OKasanuch 12,5%
— 6blM 06HapY:KeHbl IMUnHKK Strongyloides stercoralis.

Ha ponto uccnenosaHusa npob nousbl, 0To6paHHOI ¢ TEppU-
TOPUIA AETCKUX YUPEKLEHUI U AETCKMX NNOLLALO0K (LEeTCKUE cafbl,
JAeTckue goma) npuxoamnoch 85% (3259 npob) ot uncna Bcex uc-
CNefoBaHHbIX MPo6 MoyBbl M3 cenutebHoNM 30HbI. YUCNO HeynoB-
NEeTBOPUTENbHBIX NP06 Ha AaHHbIX 06beKTax cocTaBuio 6,5% (213
npo6), B KOTOPbIX 6bl1M 0BHaPYKEHbI, KaK refIbMUHTbI, TaK U Npo-
cTeiwme.
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Puc. 1 Yucio npob noysbl, omobpaHHbIX C pasau4Helx 06bekmos
AcmpaxaHckoli obnacmu

terprises, transport highways; pesticides application and mineral
fertilizers sites; areas of livestock complexes and farms; residen-
tial areas including childcare facilities areas and playground areas
(kindergartens, orphanages); water supply areas; resorts premis-
es; as well as areas of health care facilities, public utility services,
beaches and other locations (Fig. 1).

As shown in Fig. 1, the largest number of soil samples was
taken from the residential area — 78.7% (3835 samples), including
7.4% of the samples positive protozoa and helminths (285 sam-
ples).

Almost 7.5 times fewer samples were taken from various ar-
eas (healthcare facilities, private yards, beaches, public utilities).
They amounted to 10.3% (501 samples), of which 2.8% turned
out to be positive (14 samples). These samples contained eggs
and larvae of helminths.

The share of soil samples taken from the areas of indus-
trial enterprises and transport routes was 6.8% (330 samples)
— there were helminth eggs and larvae found in the samples
studied.

In isolated and rare cases, a share of soil samples taken
from crop production areas (collective farms, state farms, agri-
cultural lands) amounted to 1.5% (75 samples), of which 13.3%
(10 samples) were positive for Toxocara canis eggs. On the other
hand, the share of soil samples taken from the areas of livestock
complexes and farms amounted to 1.97% (96 samples), of which
12.5% were positive for Strongyloides stercoralis larvae.

The share of soil samples taken from the areas of children’s
facilities and playgrounds (kindergartens, orphanages) account-
ed for 85% (3259 samples) of all studied soil samples from the
residential area. Thus, the number of positive samples at these
locations was 6.5% (213 samples), in which both helminths and
protozoa were found.

The share of soil samples taken at the water supply areas
was 0.5% (23 samples) — all studied samples complied with ac-
cepted standards.

Soil sampling from various resort areas amounted to 0.3%
(13 samples), including 15.4% positive samples (2 samples).

While studying the parasitic contamination of the soil over
the analyzed period, it was found that the largest number of
positive results was noted in 2011 and amounted to 24.1% (87
samples) of all positive soil samples during the covered period.
In total, 985 soil samples (20.2%) were studied this year, of which
8.9% (87 samples) contained fertilized eggs of Ascaris lumbri-
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Fig. 1 The number of soil samples taken from various sites in the
Astrakhan region
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[Lons npob nousbl, 0TOBPaHHOW B MECTax PacnoNoxKeHns BOAO-
UCTOYHMKOB, cocTaBuna 0,5% (23 npobbl) — Bce UccnenoBaHHble 06-
pasLbl COOTBETCTBOBA/IN HOPME.

MNousa, oTobpaHHas ¢ TEPPUTOPUIA PA3AMUYHBIX KYPOPTHBIX 30H,
coctasuna 0,3% (13 npo6), 8 Tom uncne HeyLOBNETBOPUTENbHbIE NPO-
6bl cocTaBunm 15,4% (2 npobbl).

PaccmaTtpuBan napasutapHyto o6cemeHEHHOCTb NOYBbI 33 aHa-
JM3UpYyeMbli nepuog, 6bl10 YCTaHOBAEHO, YTO Haubonbluee YUCIO
NONOXKUTENbHBIX HAXOAO0K oTMeyanocb B 2011 r. n coctasuno 24,1%
(87 npob) ot uncna Bcex NONOKMTENBHBIX HAXOLOK B MOYBE 33 UcC/e-
Zlyemblit nepuog,. Beero e B AaHHOM rogy 6biav nposefeHbl uccne-
£oBaHuA 985 npob (20,2%) nousbl, U3 KOTOPbIX B 8,9% (87 Npob) bbiu
0bHapyKeHbl 0NNo40TBOPEHHbIE Alua Ascaris lumbricoides (6 npob),
anua Toxocara canis (71 npoba) u nnumnHkK Strongyloides stercoralis
(10 npob) (puc. 2).

TaK, B JaHHOM roy Havbosbluee YMCNO HeyA0BNETBOPUTE b-
HbIX NPO6 NOYBbI OTMEYaNOCh B cenutebHo 3oHe — 89,7% (78 npob)
OT YMCNa BCexX MONOKUTENbHbIX HaxoZoK B 2011 r. B gaHHbIX Npobax
6bln 0bHapyKeHbl Alua Ascaris lumbricoides — 6 npo6, Toxocara
canis — 71 npoba n nanumHkm Strongyloides stercoralis — 1 npo6a. Bce-
ro B 3Tom rogy 6bi10 BbinonHeHo 82,1% (809 npob) oT uncna Bcex
uccnefoBaHHbIX nNpob B 2011 r. MonoKWUTENbHBIMK OKa3anuch 9,6%
(78 npob). Ha ponto petckmx nnowasok npuwnock 89,4% (723 npo-
6bl) OT uMcia BCcex NPob NoYBbl, OTOBPAHHBIX C TEPPUTOPUIA CenuTed-
HoOW 30Hbl. HeyaosneTsoputenbHbIMU OKasanuch 74 npobsl (10,2%),
B KOTOpPbIX Bbln 0BHapyeHbl Alua Toxocara canis — 68 w Ascaris
lumbricoides — 6.

B 2012 r. pona uccnefoBaHHbIX NPo6 MOYBLI B CTPYKTYpE BCeX
uccnefosaHuin coctasuna 19% (924 npobbi), U3 KOTOPbIX HEYAOBNET-
BOPUTE/IbHBIMM OKa3anucbh 7,9% (73 npobbi): 6biin HalaeHsl Alua
Ascaris lumbricoides — 19 npo6, Toxocara canis — 49 npob v ANYMH-
ku Strongyloides stercoralis — 12 npo6. Bcero ke fonA BCEX NONOKM-
Te/lbHbIX HaX0A0K B AaHHOM rogy coctasuna 20,2% (73 npobbi) ot
yncna BCeX NONOMMUTE/bHbIX HaXO4OK. TaKKe Kak U B npeablayLumi
rog, B 2012 r. MakcMManbHOe YMCao NPob NPUXoAMNoCh Ha uccne-
[l0BaHMA NoYBbl, 0TOBpPaHHON M3 cenuTebHoM 30HbI — 70,5% (804
npobbi), 8 Tom yucne 58 npob (8,9%) coctaBunn HeynoBNETBOPYU-
Te/lbHble Npobbl. O6LWan KOHTaMUHALMA NOYBbI B CENUTEOHOMN 30HE
cocTasuna 8,9%: B uccnenyemblix obpasuax bbiav obHapyKeHbl Alla
Ascaris lumbricoides — 12 npo6, Toxocara canis — 40 Npo6, IMYUHKM
Strongyloides stercoralis — 6 npo6. Jons npob nouysbl, 0TO6pPaHHOM
C TEPPUTOPUI AETCKMX NAOWAA0K, coctaBuna 87,6% (570 npob) ot
yucna Bcex npob nousbl M3 cenuTebHOW 30HbI. Kpome npob nousbl
C TeppuTOpMUM cenutebHOM 30HbI, 0T6OP NPOb NPOBOAWACA U C ApY-
rMx 30H. TaKk, fona nNpob nousbl, OTOBPAHHON C TEPPUTOPUM MPOU3-
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coides (6 samples), eggs of Toxocara canis (71 samples), and lar-
vae of Strongyloides stercoralis (10 samples) (Fig. 2).

Thus, the highest number of positive soil samples was col-
lected in the residential area — 89.7% (78 samples) of all positive
samples discovered in 2011. In these samples, Ascaris lumbri-
coides eggs were found in 6 samples, Toxocara canis in 71 sam-
ples, and Strongyloides stercoralis larvae in 1 sample. In total,
82.1% (809 samples) of all samples investigated in 2011 were
collected in the residential area. Thus, 78 samples (9.6%) turned
out to be positive. Soil samples taken from childcare facilities
areas accounted for 89.4% (723 samples) of all soil samples tak-
en from the residential area; among them 74 samples (10.2%)
were positive for Toxocara canis and Ascaris lumbricoides eggs,
68 and 6 samples, respectively.

In 2012, the share of studied soil samples in the structure
of all studies was 19% (924 samples), of which 7.9% (73 samples)
turned out to be positive, as there were Ascaris lumbricoides
eggs found (19 samples), as well as Toxocara canis eggs (49 sam-
ples) and Strongyloides stercoralis larvae (12 samples). In total,
the share of all positive results in this year was 20.2% (73 sam-
ples) of all positive samples. As in the previous year, in 2012, the
maximum number of samples were taken from the residential
area — 70.5% (804 samples), including 58 samples (8.9%) being
positive. The total soil contamination in the residential area was
8.9%. There were Ascaris lumbricoides (12 samples) and Toxocara
canis (40 samples) eggs, as well as Strongyloides stercoralis lar-
vae (6 samples) found in the samples. The share of soil samples
taken from the playground areas was 87.6% (570 samples) of all
soil samples from the residential area. In addition to soil samples
from the residential areas, samples were taken from other areas.
Thus, the share of soil samples taken from the crop production
area was 1.2% (11 samples), of which 36.4% were positive (4
samples) containing Toxocara canis eggs. The share of soil sam-
ples taken from industrial production zones was 4.4% (41 sam-
ples), of which 3 samples (7.3%) were contaminated with Stron-
gyloides stercoralis larvae. The share of soil samples taken from
water supply areas accounted for 0.6% (6 samples) — all samples
met sanitary and parasitological standards. Among the soil sam-
ples taken from the resort premises (1.4%; 13 samples), 15.4%
were positive (2 samples were infested with Toxocara canis eggs).
As for soil samples taken from health care facilities areas and
construction areas, the share of soil samples accounted for them
comprised 18.2% (168 samples), of which 1.8% were positive (3
samples were infested with Toxocara canis eggs).
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Fig. 2 The number of analyzed soil samples in 2011
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BOACTBA PACTEHNEBOAYECKOW NPoAyKLmMK, coctasmna 1,2% (11 npob),
M3 KOTOPbIX HEYL0BNETBOPUTE/IbHbIE HAXOAKM cocTaBuan 36,4% (4
npobbl) — BO Bcex Npobax bbinu obHapyKeHbl aiua Toxocara canis.
[ons npob noyBbl, 0TOBPAHHOM C TEPPUTOPUM MPOMBbILLNEHHOTO NPO-
13BOZACTBA, cocTasuna 4,4% (41 npoba), n3 Kotopbix 3 npobsl (7,3%)
OKa3a/sMCb KOHTaMMHWMPOBAHbI IMYMHKaMK Strongyloides stercoralis.
Ha ponto nouBbl C UCTOYHWMKOB BOAOCHA6XeHMs npuwnock 0,6% (6
npo6) — Bce Npobbl OTBEYaNMN CAHUTAPHO-NAPA3UTONOTMHECKMM HOP-
matusam. Cpeay Npob nousbl, 0TO6PAHHOM C TEPPUTOPUM KYPOPTHBIX
30H (1,4%; 13 npob), Heya0BNETBOPUTENbHBIMM OKasanuch 15,4% (2
npobbl, ob6cemeHéHHbIe AlLamu Toxocara canis). YTo Kacaetca npob
noyBbl, oTobpaHHoW ¢ TeppuTopum JINY, 30H Nog, CTPOUTENLCTBO, TO
TaM Ha [0 UCCNe0BaHMI NoYBbl Npuwnoch 18,2% (168 npob), u3
KoTopbix 1,8% (3 npobbl, MHBA3MPOBaHHBbIE AlLAMK Toxocara canis),
OKa3a/sMCb HEYA0BNETBOPUTE/IbHBIMU.

B 2013 r. cTpyKTypa CaHWTapHO-Napa3nTONOTMYECKUX UCCNeso-
BaHWIA NoyBbl cocTasuna 19,7% (959 npob), U3 KoTopbix HeyaoBNeT-
BOPUTENbHBIMK OKasanuck 7,4% (71 npoba): bbin BbIABAEHbI AWLA
Ascaris lumbricoides — 12 npo6, Toxocara canis — 39 npo6, TMYUHKK
Strongyloides stercoralis — 27 npo6 (1abn. 1).

M3 npuseaéHHO Bbiwe Tabauubl BUAHO, Yto B 2013 1. Npobbl
noYBbl OTOMPaAUCh TONbKO B HECKO/IbKMX 30HaX: PacCTEHUEBOACTBO —
5,1% (49 npob), knBoTHOBOAYecKue Komnnekcbl — 0,3% (3 npobbl),

Tabauya 1 Yucno uccnedosaHHsix npob noussl 8 2013 2.

Bcero otobpaHo
Mecto ot6opa 3

In 2013, the share of sanitary and parasitological soil sam-
pling was 19.7% (959 samples), of which 7.4% (71 samples)
proved to be positive. There were Ascaris lumbricoides (12 sam-
ples) and Toxocara canis eggs (39 samples) found, and well as
Strongyloides stercoralis larvae (27 samples), as shown in Table 1.

From the Table 1, it can be observed that in 2013 soil sam-
ples were taken only in several areas, such as crop production —
5.1% (49 samples), livestock complexes — 0.3% (3 samples), resi-
dential area — 83.8% (804 samples), water supply sources — 0.7%
(7 samples) and others — 10% (96 samples).

In 2014, soil sampling was carried out at almost all locations
and amounted to 21.8% (1062) of all studied soil samples. Pos-
itive results were 6.4% (68 samples), among which there were
samples contaminated with Ascaris lumbricoides eggs (2 sam-
ples) and Toxocara canis eggs (39 samples), as well as Strongy-
loides stercoralis larvae (26 samples), and Entamoeba histolytica
cysts (1 sample). As in previous years, the highest number of soil
samples was taken from residential areas — 78.2% (831 samples),
of which playground areas accounted for 83.8% (654 samples):
while eggs of Ascaris lumbricoides were found in 5 samples, Toxo-
cara canis — 22, Strongyloides stercoralis larvae — 17 samples and
Entamoeba histolytica cysts — 2 samples (Fig. 3).

B TOM uncne He COOTBETCTBYIOT HOpMme JKCTEHCUBHOCTb

npo6 Bcero Bo3byaurenb uHBazum, %
Mecta npomsBo,a,cnia 49 6 Anua Toxocara canis — 6 12.2
pacTeHMeBoAYECKOM NpoayKLunn
30Ha NPOMbILWNEHHBIX NPEANPUATUMN, i i : i
TPaHCMOPTHbIX MarncTpanen
TeppuUTOPUN }KNBOTHOBOAYECKUX 3 i i i
KOMMeKcoB 1 hepm
Anua Ascaris lumbricoides — 5
CenutebHas 30Ha 804 61 Anua Toxocara canis — 29 4.6
JInunHku Strongyloides stercoralis — 27
B TOM YUCNE, TEPPUTOPUA LETCKUX F|17|u,va Ascaris lumbricgides -
o 654 27 Aviua Toxocara canis — 18 4.1
YHPEMAEHUN M AETCKUX NNOLLAAOK Nnuunnkm Strongyloides stercoralis — 4
MecTa pacnonoxeHusa BOAOUCTOYHMKOB 7 - - -
Mpoune 0b6BbEKTDI 96 4 Anua Toxocara canis — 4 4
Table 1 The number of analyzed soil samples in 2013
Total of samples Non-compliance with standards (units) Invasion

Sampling point

taken Total Causative agent extensity (IE), %
Crop production areas 49 6 Toxocara canis eggs — 6 12.2
Industrial zones and transportation ) ) ) )
linkages areas
Areas of livestock complexes and farms 3 - - -
Ascaris lumbricoides eggs — 5
Residential area 804 61 Toxocara canis eggs — 29 4.6
Strongyloides stercoralis larvae — 27
Ascaris lumbricoides eggs — 5
Childcare facilities and playground areas 654 27 Toxocara canis eggs — 18 4.1
Strongyloides stercoralis larvae — 4
Water supply areas 7 - - -
Other areas 96 4 Toxocara canis eggs — 4 4
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Puc. 3 Yucno uccnedosaHHeix npob nougel 8 2014 2.

cenutebHas 30Ha — 83,8% (804 npobbl), UCTOUHMKM BOLOCHABKEHMA
—0,7% (7 npob) n npoune — 10% (96 npob).

B 2014 r. otbop Npob noyBbl NPOBOAMACA NOYTU HA BCEX 00b-
eKTax u coctaBun 21,8% (1062 npobbl) OT YMcna BceX UCCNed0BaH-
HbIX NpPo6 nousbl. HeypaoBNETBOPUTE/bHbIE HAXOAKM COCTaBUAU
6,4% (68 nNpob), KoTopble BbLIM KOHTAMWHMPOBAHBI AWLAMM Ascaris
lumbricoides — 2 npo6bl, Toxocara canis — 39 Npob, ANYMHKaMM
Strongyloides stercoralis — 26 npo6 u unuctamu Entamoeba histolytica
— 1 npoba. TakxKe KaK v B Npeablaylume rofbl, Haubonbluee Yncno
npob Nousbl 6610 0TOBPAHO C TEPPUTOPUU CeNUTEBHOI 30HbI — 78,2%
(831 npoba), U3 KOTOpbIX AETCKME NAOLWAAKM cocTaBuan 83,8% (654
npo6bl): Npu 3Tom obHapyxeHbl AlLa Ascaris lumbricoides — 5 npob,
Toxocara canis — 22, nnunHKK Strongyloides stercoralis — 17 npo6 n
umcTbl Entamoeba histolytica — 2 npobsi (puc. 3).

CTpyKTypa uccneposaHuii B 2015 r. coctaBuna 943 npobbl
(19,4%) nouBbl OT BCEWM aHANM3MPOBAHHOW BbIOOPKK. KonmuecTso no-
JIOXKUTENbHbIX HAXOA0K COCTaBWO 6,6% (62 Npobbl). B faHHbIX Npobax
66111 0bHapyKeHbl alua Ascaris lumbricoides — 4 npobbl, Toxocara
canis — 37 npob n nanunHkm Strongyloides stercoralis — 21 npoba. Hau-
60/1bLUMI yAEeNbHBIN BEC UCCAEA0BAHHbIX 06Pa3L,0B NOYBbI NPULLENCA
Ha NoYBy ¢ cenMTebHO 30HbI — 78,5% (740 Npob), M3 KOTOPLIX HeYA0B-
NeTBOpUTENbHbIMU OKas3anucb 6,2% (46 npob). [Jona uccneposaHuit
noyYBbl, OTOBPAHHOM C TEPPUTOPUI AETCKUX YYPEKLEHUN, COCTaBMAA
83,2% (616 npob), U3 KOTOPbIX HEYAOBAETBOPUTEIbHBIMM OKA3aUCh
5,8% (36 npob): bbiau BbiABAEHDI AlLa Ascaris lumbricoides — 4 npo-
6bl, Toxocara canis — 20 npob 1 AnumnHkm Strongyloides stercoralis — 12
npo6 (Tabn. 2).

M3 npuBesEHHbIX Bbille AaHHbIX BUAHO, YTO, B OCHOBHOM, NO-
yBa bblN1a KOHTAMMHMPOBAHA ANLAMM TOKCOKAP U IMUMHKAMM CTPOH-

Tabnuya 2 Yucso uccredosaHHsIx npob noyses 8 2015 .

Bcero oto6paHo
Mecto ot6opa P

npo6
MecTa Npou3BOACTBA PacTEHMEBOAYECKOM )
NpoayKLun
30Ha NPOMBILNEHHbIX NPEANPUATUN. 100
TPaHCMOPTHbIX MarnucTpanen
CenutebHan 30Ha 740
B TOM UYMC/Ie. TEPPUTOPUA LETCKUX 616
YYpEXAEHUN U OETCKUX NIOLLAL0K
MecTa pacnosioxKeHus BOAOUCTOUHUKOB 4
Mpoyne 0b6beKTbI 97
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Fig. 3 The number of analyzed soil samples in 2014

In 2015 total of 943 soil samples were collected, compris-
ing 19.4% of the entire analyzed dataset. The number of positive
results was 6.6% (62 samples). These samples contained Ascaris
lumbricoides eggs (4 samples), Toxocara canis (37 samples), and
Strongyloides stercoralis larvae (21 samples). The largest share
of the studied soil specimens was sampled from the residential
areas — 78.5% (740 samples), of which 6.2% turned out to be pos-
itive (46 samples). On the other hand, the share of soil samples
taken from childcare facilities areas was 83.2% (616 samples), of
which 5.8% (36 samples) proved to be positive, including Ascaris
lumbricoides eggs (4 samples), Toxocara canis eggs (20 samples)
and Strongyloides stercoralis larvae (12 samples) as shown in Ta-
ble 2.

The data above allows us to conclude; the soil was infest-
ed with Toxocara eggs and Strongyles larvae due to the contam-
ination of environmental objects with feces of infected animals,
which in most cases were not subjected to prevention and treat-
ment for parasitoses. Moreover, undoubtedly, the central role in
spreading helminthiases in the environment belongs to the stray
animals.

The soil contamination with helminthic eggs in Barnaul is
highlighted in a research paper authored by Ponamaryov NM et
al (2012). The authors conducted a soil study and found that the
prevalence of soil contamination with helminthic eggs was 27.9%,
including 20.1% of Toxocara eggs. Furthermore, when studying
the samples from places of domestic dogs walking, the soil con-
tamination prevalence reached 32.4% [14].

B Tom 4ncne He COOTBETCTBYIOT HOpMme IKCTEHCUBHOCTb

Bo3byautenno MHBa3un, %
Aua Toxocara canis — 6 12.0
JlnunHkm Strongyloides stercoralis — 6 ’
Aua Ascaris lumbricoides — 4
46 Anua Toxocara canis — 27 6.2
Nnuunnkm Strongyloides stercoralis — 15
Anua Ascaris lumbricoides — 4
36 Anua Toxocara canis — 20 5.8
Nnunnkm Strongyloides stercoralis — 12
4 Anua Toxocara canis — 4 4
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Table 2 The number of analyzed soil samples in 2015

el Total of samples

taken
Crop production areas 2
Industrial zones and transportation
. 100
linkages areas
Residential area 740
Childcare facilities and playground areas 616
Water supply areas 4
Other areas 97

TWAWA, YTO B O4epeaHOM pa3 NoATBEPKAAET 3arpA3HEHHOCTL 00bEK-
TOB OKpy)Katowlel cpeapbl GeKanmamm MHBA3UPOBAHHbIX KMUBOTHBIX,
KOTOpble B BO/BLUMHCTBE C/ly4aeB He NogsepratoTcs NPodUAaKTUKe U
NIeYEeHUI0 OT NapasuTo30B. M, HECOMHEHHO, MMaBHas Po/ib B Pacnpo-
CTPaHEeHUN TeNbMMHTO30B B OKPYXKAOLLEN cpeae NpUHaanexuT 6po-
[AAYUM XKMBOTHBIM.

Ha 3arpAsHEHHOCTb MOYBbl AMLAMM re/lbMUHTOB B BapHayne
yKa3sbiBaeT paborta MoHamapésa HM c coasT (2012), B KoTopoit aBTo-
pbl NPOBOAWAN UCCAEL0BAaHNE MOYBbI M OBHAPYKMAK, YTO OHa bblia
obcemeHeHa ALAMKM reIbMUMHTOB Ha 27,9%, B Tom uucne 20,1% co-
CTaBW/IM Ha AlLLa TOKCOKap. A Npu UCCAEA0BAHMM NOYBbI B MECTaX Bbl-
ryna fomallHmx cobak obcemeHEHHOCTb gocturana 32,4% [14].

Mpw nccneposaHnm noussl B Poctose Teepaoxnebosoii TU ¢ co-
aBT (2020) 66111 0OHapPYXKEHbI MONOKMUTENbHbBIE HAXOAKK B 22,4%, 13
KoTopbIx B 0,4% OKa3anucb XuBble BO3byanTenu: aiua Toxocara canis
(80,5%) u situa Ascaris lumbricoides (7,8%) [15].

B cBoeit pabote baraesa YB ¢ coasT (2017) oTmeyatoT f0OBO/b-
HO BbICOKYIO 06CEMEHEHHOCTb AMLAMM reSIbMWHTOB MOYBbI U Necka
[LETCKMX MECOYHUL, U OETCKMX WUIPOBbIX MIOWAAOK, YTO NO3BONAET
cZlenaThb BbIBOA O TOM, YTO NOYBA M NECOK Ha TEPPUTOPUM MHOTUX LET-
CKMX LOWKOMbHbIX YYPEKAEHMIA U ABOPOBbIX MFPOBbLIX NNOLLAA0K HE
COOTBETCTBYET IMIMEHNYECKMM HOPMATMBaM MO Napas3nTONOrMYEeCKUM
roka3satenam. Takas Nno4Ysa MOXKET NPeACTaBAATb U B AAHHbIA MOMEHT
npeacTaBAseT OMAacHOCTb PUCKA 3apaKeHUA OeTeld, NepcoHana Aet-
CKMX AOLWKO/bHBIX YYPEXAEHUN U B3POCNOTO HACENEHUA PA3/INYHbI-
MM FeNIbMWUHTO-NPOTO30MHbIMM MHBA3UAMM [1].

3AKNIOYEHMUE

Mapa3sutapHaa obcemeHEHHOCTb NOYBLI HA TEPPUTOPUM ACTpa-
XaHCKOM 061aCT! Ha NPOTAXKEHWUM PAAA NET NPOAOMMKAET OCTABATHCA
HanpAXEHHOW. Hanbonbluee YNCNO NONOKUTENBHBIX HAXOLOK OTMe-
yanocb B 2011 r. n coctasuno 8,9%. Yalie BCcero renbMMHTO3aMK U
NpPOTO3003aMMN ObINN 0BCEMEHEHDI TEPPUTOPUN AETCKUX YUpeKae-
HUWi1. Hannume npeactasuteneli re/IbMUHTO-MPOTO30MHbIX MHBA3WI B
royse CBMAETENbCTBYET O 3arpA3HEHNMU AaHHbIX 0OBEKTOB deKanusa-
MU NHBA3NPOBAHHbIX }XUBOTHbIX VI/VIHM mo,qeﬁ.

Non-compliance with standards (units) Invasion

Total Causative agent extensity (IE), %
12 Toxocara canis eggs — 6 12.0
Strongyloides stercoralis larvae — 6 ’
Ascaris lumbricoides eggs — 4
46 Toxocara canis eggs — 27 6.2
Strongyloides stercoralis larvae — 15
Ascaris lumbricoides eggs — 4
36 Toxocara canis eggs — 20 5.8
Strongyloides stercoralis larvae — 12
4 Toxocara canis eggs — 4 4

In a soil survey in the Rostov region, Tverdokhlebova Tl et
al (2020) found positive results in 22.4% of the samples studied,
of which 0.4% were live pathogens, including Toxocara canis eggs
(80.5%) and Ascaris lumbricoides eggs (7.8 %) [15].

Bagaeva UV et al (2017) observed a relatively high level of
soil and sand contamination with helminth eggs in the area of
children’s sandboxes and children’s play grounds. This allows us
to conclude that the soil and sand in the area of numerous child-
care centers and playgrounds do not correspond to hygienic stan-
dards for parasitological indicators. Such soil continues to pose a
risk of infection for children, staff of preschool institutions, and
the adult population with various helminth and protozoan para-
sites [1].

CONCLUSION

Level of parasitic contamination of soil sampled in the ter-
ritory of the Astrakhan region has remained high for a number
of years. However, the largest share of positive results was noted
in 2011, amounting to 8.9%. Most often, childcare facilities areas
were contaminated with helminths and protozoa. The presence
of helminthic-protozoan parasites in the soil is indicative of the
objects’ contamination with the feces of infected animals and/or
people.
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BE3OITACHOCTD ITMIIEBBIX ITPOAYKTOB I10
ITAPASUTOAOI'MYECKVIM IIOKA3ATEASIM

C.A. MIEMETOBA!, P.C. APAKE/IbSIH? H.B. IOAAHCKAS, T'./. ITEHAO!

1 IlenTtp rurnens: u snugemmoaorun B Acrpaxanckoir obaacru, Acrpaxans, Poccniickas ®egepariust
2 Ka(’pe;lpa I/IH(I)BKL[]/IOHHI)IX 002€e3Hel U DIUAEMUOAOTU, AcTpaxaHCKII TOCy 4apCTBeHHBI MeAUITMHCKII yHUBepcuTeT, AcTpaxann, Poccuiickas Peaepanms

Liesib: M3y4nTb M NpoaHann3nMpoBaTb 6€30MacHOCTb MULLEBbIX MPOAYKTOB NO Napas3MToNorMyeckMm nokasartenam 3a 2010-2019 r.r.

Matepuan n metoabl: Npu BbINOJHEHUM PaboTbl UCNOIb30BaANNCL AOKYMEHTbI LIeHTpa rurneHbl M anuaemmonorum B AcTpaxaHckol obnactu.
Pesynbratbl: fonA Npob NULIEBbIX NPOAYKTOB B CTPYKTYpe OBLMX CaHUTapHO-MNapasUTONOTMYECKUX UCCAefoBaHuUi, coctasuna 10,6%, B T.4. gons
npob, He OTBEYaOLMX HOPMaTUBaMm, cocTaBuna 1%. Hanbonblumii npoLeHT Npob NULLEBLIX NPOAYKTOB COCTaBW/IA N0400BOLHAA NPOAYKLMA (GpyK-
Tbl, OBOLUM, CTONOBAA 3€/1€Hb, Arofbl, GPYKTbI, COKM) — 54%, U3 KOTOPbIX HEYAOBAETBOPUTENBHBIMM OKasanuch 1,7% npob. Kpome nnofoosoLiHO
NPOAYKLMU, UCCNef0BannUch NPobbl pbibbl M PbIGONPOAYKTOB — Ha UX A0 NPUWAOCh 29% NPob, U3 KOTOPbIX HEYA0BAETBOPUTE/IbHbIE NPOBbLI CO-
ctaBuam 0,1%. Takke 3a aHaNM3MpyeMblii Nepuoa MPOBOAUANCL UCCEA0BaHMA NMPob MAca U mAconpoaykTos — 17%, Bce UccnepoBaHHble NPobbl
COOTBETCTBOBANN HOPMATUBHbIM MOKa3aTeNAM.

3akntoueHmne: napasnTapHas 06ceMeHEHHOCTb NULLEBbIX MPOAYKTOB MPOAO/KAET OCTAaBaTbCA HANPAKEHHON, O YeM CBUAETE/bCTBYIOT NPUBEAEHHDIE
Bblle MOKasaTenu. Hannume AULL U IMYMHOK FreNbMUHTOB HA NOBEPXHOCTAX MIO0L00BOLLHON NPOAYKLMM CBUAETENLCTBYET IMBO O KOHTaMUHALMM
[aHHbIX 06BEKTOB BeKaMAMM MHBA3UPOBAHHbIX NOAEH /UK KUBOTHBIX, IMBO O HENOCPEACTBEHHOM KOHTAKTe N0400BOLLHbIX MTPOAYKTOB C KOHTa-
MMWHUPOBAHHOM NouBoW. Hannune Bo3byanuTeneit renbMMHTO30B B pblibe NpeacTaBAAeT NOTEHLMANbHYIO YrPO3y A1A 340P0BbA HaCceNeHus.
KntoueBble cnosa: napasumapHasa 6e30macHocme, KOHMAaMuHayus osoweli, psiba u pbibonpodykmesl, MACO U MACOMPOOYKMbl, AUYA U NUYUHKU 2€/1b-
MUHMOB.

Ona umtupoBaHua: Wemetosa CA, ApakenbsH PC, Monaxckasa HB, LeHnao /1. besonacHoCTb NULLEBbIX NPOAYKTOB MO NapasUTONOrMYECKMM NOoKasaTenam.
BecmHuk AsuyeHHsl. 2021;23(2):166-73. Available from: https://doi.org/10.25005/2074-0581-2021-23-2-166-173
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Objective: Study and assess food safety by parasitological indicators for 2010-2019.

Methods: Documents of the Center for Hygiene and Epidemiology in the Astrakhan region were used in this study.

Results: Among a total of 9610 samples examined within the test period (2011-2019) of the general parasitological sanitary studies, food samples
comprised 10.6%, with 1% prevalence of parasitic pathogens. Among the food samples the highest portion (54%) were horticultural products (fruits,
vegetables, table greens, berries, juices) with 1.7% prevalence of parasitic contamination. In addition to horticultural products, fish and fish samples
were examined, accounting for 29% of samples, of which 0.1% were contaminated with helminths. Meat and meat product foodstuffs samples were
also examined during the investigation period (17%) and all samples examined met the sanitary standards.

Conclusion: Parasitic contamination of foodstuffs continues to be intense, as shown by the above indicators. The presence of helminth eggs and
larvae on the surfaces of horticultural products indicates either their contamination by human and/or animal feces, or the direct contact of fruit and
vegetable products with contaminated soil. The presence of helminths in fish is a potential threat to public health.

Keywords: Safety from parasites, contamination of vegetables, fish and fish products, meat and meat products, helminth eggs and larvae.
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BBEAEHUE

[0 HacToAwero BpeMeH napasutapHble 601e3HM NPOAONKAKOT
0CTaBaTbCA OAHMMM M3 CaMblX YacTbiX NPUYMH 3aboneBaHMiA nlogen
B Mupe. OHM HaHOCAT 3HAYMTENbHBIN YILep6 340P0BbI0 HAaceNeHus:
CHWXaOT paboToCNOCOBHOCTb, BAMAIOT Ha PEnpPOAYKTUBHbIE dYHK-
LMW MYXKUMH U KEHLLMH, BbI3bIBAOT 3a4€PXKKY GU3MUECKOro v ncu-
XMYECKOTO Pa3BUTMA LETei, NOBbIWAT BOCNPUMMUYMBOCTL K APYTMM
60/1€3HAM, YBENIMUMBAKOT UX NPOAO/IKUTENBHOCTb U TAXecTb [1-5].
Mo pgaHHbIM BO3 B MMpe napasunTo3amu nopaxkeHo bonee 1,5 mapg,
yenosek [6]. B Poccuiickoit Peaepaumm napasutapHbie 601e3HK, He-
CMOTPA Ha COKpalleHne 0b6caeaoBaHMA HaceNeHNUs Ha NapasuTosbl 1
CHUKeHMe noKasaTtesieit 3a6071eBaeMOCTH, NO-NPEKHEMY 3aHUMALOT
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INTRODUCTION

Currently, parasitic diseases continue to be among the most
common causes of morbidity in the world. They inflict consider-
able harm to the health of the population reducing the working
capacity, affecting the reproductive functions of men and wom-
en, causing the physical and mental retardation of children, en-
hancing susceptibility to other diseases, and increasing their du-
ration and severity [1-5]. According to WHO, globally more than
1.5 billion people are affected by parasites [6]. In the Russian Fed-
eration, despite reduced screening for parasites and decreased
morbidity rates, parasitic infections continue to rank high among
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0fHO U3 BeAyLLMX MECT B CTPYKTYpe UHGEKLIMOHHOM 1 NapasuTapHoM
3aboneBaemocTn [7]. M3BECTHO, YTO PUCKM 3apasKeHWA U ypOBEHb
3a60/1€BaeMOCTH NapasnTo3amMmn HePa3PbIBHO CBA3AHbI C IKONOTMYe-
CKOM, B YaCTHOCTH, C 3KONOr0-NapasnToNor1yeckoit 06CTaHOBKOW Ha
TEPPUTOPUSAX, A TaKKe CTENeHb0 KOHTaMUHALLMK BO3byAMTENAMM Na-
pasuTapHbix 6onesHel 06beKTOB cpesbl 06UTaHWA YenoBeKa, ABAI-
Lmxca paKkTopamm nepesaym napasmtosos [8, 9].

Pe3ynbTaTbl  CaHWTApHO-NAPa3UTONOTUYECKUX WCCNELOBaHMI
€O34al0T HeobxoauMMble yCnoBua pns 3GHEKTUBHOTO NpoBeAeHUs
NpoduNaKTMKK NapasuTapHbIx 3abonesaHuit [10-12]. MolHbim dak-
TOPOM PAcNpPOCTPAHEHUA re/IbMUHTO30B 3a4acTyto CYMKMWT 3arpasHe-
HWe OKpy»KaloLLel cpeapl AMLAMKU TeNbMUHTOB B pe3ynbTaTe 3arpAs-
HEHWA NOYBbI, Arof, OBOLLEN, BbIPALLMBAEMbIX Ha 3EMEAEbYECKUX
noAsx OPOLEHNUA MHOMMX ropogos [1, 8, 13].

Mo mepe pocTa KynbTypbl NOTpebaeHMs, LOXOA0B, pacnpocTpa-
HEHWA NpaBWAbHOTO 06pasa M3HU, HaceneHue Poccuu cTaHOBUTCA
BCé bonee pasbopumBbiM Npu BblbOpe NPOAYKTOB NuTaHua [12, 14].
BospacTatoT TpeboBaHNUA HacENEHUS HE TObKO K KaYeCTBY, BKYCOBbIM
XapaKTepuUCcTMKam, 0bOpPMIEHUIO TOBAPOB, HO U, B NepBYHO oYepesb, K
TUIMEHUYECKOMY COCTOSHMIO NULLEBbIX NpoaykToB [9, 10]. Obecneye-
HWe KayecTsa 1 6e30MacHOCTU NULLEBbLIX NPOAYKTOB ABAAETCA OAHUM
13 BaXKHbIX COCTaBNAOLLMX AN1A POCTA, Pa3BUTUA U COXPAHEHUA 340PO-
BbA rpaxaaH [2, 10, 12]. CnepoBatenbHO, BO3HUKAET HEOBXOAMMOCTb
npoBeseHVA UCCNef0BaHNIM NO COCTOAHUIO MUTAHWA HACceNeHwWsA, an-
HaMUKK NoTpebaeHnA NPoAyKTOB MUTAHWA HaceNeHUeM, aHaau3y Ka-
yecTsa M 6e30NacHOCTY NPOAYKTOB.

OCHOBHOM paLyMOH 6ObLUMHCTBA NHOAEN BO BCEM MUPE COCTaB-
NAT NPOAYKTbI MUTAHUA, COCTOALLME U3 MACHOW U PbIBHOW NPOAYK-
LMK, KOTOpble HepeaKo bblBalOT KOHTAMUHUPOBaHbI BO3byAUTENAMU
napasuTapHbIx 3ab60n1eBaHNi, U ynoTpebaeHne B NULLY TaKUX NPOLYK-
TOB YalLle BCETO CNYXKMUT NPUYMHOMN 3apaXKeHNs YeNoBeKa relbMUHTa-
MMU.

LLENb UCCNEQOBAHUA

M3yunTb 1 NpoaHanu3nMpoBaTb 6€30NacHOCTb NULLEBbIX NPOAYK-
TOB (pbI6HAA, MACHAA M NJOA00BOLLHAA NPOAYKLMA) NO NapasnToNo-
r'MYyecKknm nokasatenam 3a 2010-2019 r.r.

MATEPUAN U METOAbI

Pabota nposoaunach Ha H6ase napasutonornyeckoi naboparto-
pvn (c 2019 r. nabopaTopus 6aKTEPUONOTUYECKMX 1 NAPA3UTONOTMYE-
CKUX UCCNeA0BaHMiA) LIeHTpa rurueHsl v anuaeMmnonornmn B ActpaxaH-
cKolt obnactn (LIM2AQ), a TakKe B NabOPaTOPHbIX NOAPA3AENEHUAX
dunnvanos LIMAO ¢ 2010 no 2019 r.r.

Mpv BbINOAHEHWM PAbOTbI UCMONB30BANNCH OTYETHBIE LOKYMEH-
Tbl LIFAO (dopma 2) 3a 2010-2019 .r. (10 OTYETHBIX GOPM), KypHaNbI
BbIMOIHEHWUA MAPA3UTONOTUYECKMX UCCNeL0BaHUIA (pbIGHas (6 XKypHa-
N0B), MACHaA (2 ypHana) 1 NA0A00BOLWHaA (8 KypHANOB) NPOAYK-
umm).

Bce nocTynatoLine Ana UccnenoBaHus obpasupl MULLEBbIX NPo-
[YKTOB OblN 3aKOAMPOBAHbI M UMENU CBOW UHAMBUAYAbHbIN KOA,.
Bce nabopaTopHble UCCNef0BaHWA BbIMOMHAANC B COOTBETCTBUM C
HOPMaTUBHOMN LOKYMEHTaLMEN — METOANYECKUMU YKazaHuamMuU >3

1 Memoduyeckue ykasaHua MYK 3.2.988-00 «MemoOel caHUMapHo-napasu-
mosnoauyecKol 3Kcnepmu3sl pbibbl, MOAMOCKOS, PAKOOBPA3HbIX, 3eMHOBOOHLIX,
npecmblKarouuxca u npodykmos ux nepepabomku». Mockea, 2000.

2 Memoduyeckue ykazaHus MYK 4.2.2747-10 «MemoOdsl caHUMapHo-
napazumosoauyeckoli akcnepmu3sl Maca u MAcHol npodykyuu». Mockea, 2010.
3 Memoduyeckue ykazaHua MYK 4.2.3016-12 «CaHumapHo-napasumo-
/102u4ecKue uccaedosaHus na000080uHOU, N100080-9200HOU U
pacmumensHoli npodykyuu». Mocksa, 2012.

infectious diseases [7]. It is known that the risks of infection and
the prevalence of helmithiases are closely linked to the environ-
mental conditions in the regions and the extent to which parasitic
pathogens contaminate human habitats and their transmission
agents [8, 9].

The data on parasitological and sanitary studies augment
efforts for successful control of parasitic diseases [10-12]. The
contamination of soil, berries and vegetables with parasites from
irrigation fields in many cities is often a powerful environmental
factor in the spread of helminths [1, 8, 13].

As the culture of consumption improves, income of people
grows, and the healthy life style prevails, the population of Russia
is becoming increasingly selective in the choice of food [12, 14].
Demands of population are increasing not only for the quality,
taste and design of the foodstuffs, but also, and above all, for the
hygienic condition of foodstuffs [9, 10]. Ensuring food quality and
safety is an important pre-requisite for strengthening and main-
tenance of people’s health [2, 10, 12]. Consequently, a need aris-
es to conduct research on the nutritional status of the citizens,
the dynamics of food consumption by the population, analysis of
the foodstuffs quality and safety.

Most people around the world rely on meat and fish food-
stuffs, which are often contaminated by parasitic pathogens, and
their consumption is the most common cause of human helmin-
thic infections.

OBJECTIVE

Study and assess food safety by parasitological indicators for
2010-2019.

METHODS

The study was carried out in the Parasitological Laboratory
(from 2019 onwards, Laboratory of Bacteriological and Parasito-
logical Investigations) of the Center for Hygiene and Epidemiology
in Astrakhan region (hereinafter CHEAR), as well as in laboratory
affiliations of the Branches of the CHEAR from 2010 to 2019.

In implementation of this study, the reports of the CHEAR
(Form 2) for 2010-2019 were used (10 reporting forms) and the
records of parasitological tests (6 — for fish, 2 — for meat and 8 —
for fruit and vegetable foodstuffs).

All food samples collected for investigation were coded by
individual codes. All laboratory studies were performed in accor-
dance with standard guidelines?3,

All examination results were analyzed using the Microsoft
Office Excel (Microsoft, USA) n BioStat Professional 5.8.4 soft-
ware. Some of the data are expressed in per cent (%).

RESULTS AND DISCUSSION

Among a total of 90,572 samples collected in 2010-2019
from various sites (environment and foodstuffs) and examined
at the laboratory affiliations of the CHEAR Branches, 1.2% (1043

1 Guidelines MUK 3.2.988-00 “Methods of sanitary-parasitological
examination of fish, molluscs, crustaceans, amphibians, reptiles and their
products”. Moscow, 2000.

2 [Guidelines MUK 4.2.2747-10 “Methods of sanitary-parasitological
examination of meat and meat products”. Moscow, 2010.

3 Guidelines MUK 4.2.3016-12 “Sanitary-parasitological studies of fruit and
vegetable, fruit and vegetable products”. Moscow, 2012
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Cratnctnyeckas 0bpaboTka pesynbTaToB NPOBOAMAAC MPU MO-
Mol nporpammbl Microsoft Office Excel (Microsoft, USA) n BioStat
Professional 5.8.4. Onpeaensnu NPOLEHTHOE BbIPAXKeHWE pAaa AaH-
HblIX (%).

PE3YNIbTATbI U UX OBCYXXAEHUE

Bcero 3a aHanusupyembit nepumog, (2010-2019 r.r.) nabopa-
TOPHbIMKU NogpasgeneHnamm duamanos LMIAO 6biam nposeaeHbl
uccneposanua 90572 npob, oToBpaHHbLIX C PasanYHbIX OOBLEKTOB
(oKpy»KatoLLan cpeaa v NULLEBble NPOAYKTbI). [J,ons npob, He oTBeYaB-
LIMX CAHUTaPHO-NAPa3UTONOMMUECKUM MOKa3aTensm, coctasmna 1,2%
(1043 npobbl). Jona Npob NULLEBbLIX NPOAYKTOB B CTPYKTYpe 06LmX
CaHUTAPHO-NAPa3UTONOTMYECKUX WUCCNenoBaHNK, coctasuna 10,6%
(9610 npob), B T.4. He OTBeYaBLIMX HOpMaTMBaMm, coctTauna 1% (92
npobsl) (Tabn., puc. 1).

13 npuBeAEHHOM Bbille TabAWLbl BUAHO, YTO HanbonbLLan AonA
Npo6 NULLEBbLIX NPOLYKTOB NPULLAACH HA N0A00BOLLHYO NPOAYKLMIO
(ppyKTbI, OBOLLYM, CTONOBAA 3eNEHDb, AroAbl, GPYKTbI, COKM) — 54%, 13
KOTOPbIX HeYA0BNEeTBOPUTENbHBIMM OKa3anuch 1,7% npob.

Kak BugHo 13 puc. 1, Hambonbluee YMCcI0 NPO6 NAOA00BOLLHON
npogayKkuwum 6bi10 nccnenosaHo B 2019 r. u coctasuno 16,2% npob, u3
KOTOPbIX HEYA0BNETBOPUTE/IbHBIMM OKa3anuch 1,8% npob. B gaHHbIX
0bpasuax 6biM 0bHapyKeHbl NNMUMHKK Strongyloides stercoralis —
1,5% (12 npo6), aiiua Toxocara canis —0,2% (2 Nnpobbl) U MUKCT-UHBA-
3us (nnunHkm Strongyloides stercoralis + aiua Toxocara canis) —0,1%
(1 npoba).

Moytn B 1,5 pasa meHblue Npob oBoLLel 6blN0 UCCIef0BaHO B
2016 1.—11,8% (610) npob. MonoxuTeNbHble HAXOAKM B JAHHOM rogy
cocTtaBuan 4,9% (30 npob) — camblii 6ObLLOI NPOLEHT HEYAOBNETBO-
puTenbHbix Npob 3a Becb aHaAM3Mpyemblit nepuod. B gaHHbIX nono-
UTeNbHbIX 06pasLax MJ0A00BOLHOW NPOAYKUMM B 6OMbLIMHCTBE
cny4aes bbln 06HapyKeHbl IMYNHKK Strongyloides stercoralis — 3,8%
(23 npobbl). Takke 6bINM 06HapYKEHbI ALa Toxocara canis — 1,1% (7
npob).

Moyt TaKoe e KoAMYecTBo Npob NaoL00BOLLHON NPOAYKLMK
(kak M B8 2016 1.) 6bIN0 MccneaoBaHo B 2013 T. 1 coctasuao 11,4% (594)
npob. 3To KonmyecTso Npob 6bi10 B 1,4 pasa meHbLue, yem B 2019
r. MapasuTapHas 0b6cemMeHEHHOCTb NIOA0O0BOLLHOW NPOAYKLMM Npu
aTom cocTasuna 0,8% (5 npob) — 6binn obHapyKeHbl AlLa Toxocara
canis —0,7% (4 npobbl) u AnunHkmM Strongyloides stercoralis — 0,1% (1
npo6a).

samples) were contaminated with at least one species of para-
sites. Food samples (9610) accounted for 10.6% of all materials
collected for parasitological studies, with 1% (92 samples) preva-
lence of parasitic contamination (Table, Fig. 1).

As follows from the Table, the majority of food samples
(54%), were from horticultural foodstuffs (fruits, vegetables, table
greens, berries, juices), of which 1.7% samples contained parasit-
ic pathogens.

As follows from the Fig. 1, the highest rate of the horticul-
tural foodstuffs examined was in 2019 (16.2%), with 1.8% prev-
alence of parasitic pathogens. Larvae of Strongyloides stercoralis
were the most frequently detected parasitic pathogens (1.5%, 12
samples), followed by the eggs of Toxocara canis (0.2%, 2 sam-
ples) and mixed invasion of Strongyloides stercoralis larvae and
Toxocara canis eggs (0.1%, 1 sample).

Almost 1.5 times less samples of vegetables were examined
in 2016 — 11.8% (610) of samples. Positive findings in this year
amounted to 4.9% (30 samples) being the highest prevalence rate
for the entire analyzed period. In most positive cases, Strongy-
loides stercoralis larvae were found (3.8%, 23 samples). Toxocara
canis eggs were found in 7 samples (1.1%).

Almost the same number of fruit and vegetable samples (as
in 2016) were examined in 2013 and comprised 11.4% (594) of
samples. The number of samples was 1.4 times less than in 2019.
The parasitic contamination of fruits and vegetables was detect-
ed in 0.8% (5) of samples with 0.7% prevalence of Toxocara canis
eggs and 0.1% prevalence of Strongyloides stercoralis larvae.

A relatively high number of fruit and vegetable samples test-
ed was observed in 2018 and accounted for 10.7% (555 samples)
of all samples examined during the test period. This number of
samples was 1.5 times less than in 2019. Parasitic prevalence
in this year was 2.5% (14 samples). These specimens contained
Strongyloides stercoralis larvae in 13 samples (2.3%) and Opist-
horchis felineus eggs in 1 sample (0.2%).

In 2012 the number of horticultural samples tested for para-
sitic contamination was 1.6 times less than in 2019 and comprised
10.1% of total number of the fruits and vegetables examined in
the test period (523 samples). Positive findings with contamina-
tion by Toxocara canis eggs amounted to 0.2% (1 sample).

Horticultural samples examined in 2017 comprised 9.8%
(508 samples), of which 2.8% (14 samples) were contaminated

Tabnuya Yucno uccnedosaHHsix npob nuwessix npodykmos 3a 2010-2019 2.e.

UccnegosaHo npob

Muwiesble NPOAYKTbI

Bcero
MNMnopooBoLHaA npoayKLuma 5188
Pbi6a v pbibHas npoayKuma 2787
Msaco 1 maconpoayKTbl 1635
Bcero 9610

Table Total number of food tests in 2010-2019

% KOHTaMUHALUH

B T.4. He oTBEYaBLUUX HOpme

89 1.7
3 0.1
92 1.0

Number of samples

Foodstuffs

Total
Horticultural 5188
Fish 2787
Meat 1635
Total 9610
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% of contamination

Contaminated with parasites

89 1.7
3 0.1
92 1.0
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HeyaoBNeTBOpUTENbHbIE

contaminated with parasites

OTHOCWUTENbHO 6O/bLIOE YUCAO WMCCAEAO0BaHHbIX Npob no-
[OOBOLLHOM NpoayKumn otMmevanock B 2018 1. u coctasuno 10,7%
OT UYMCNa BCEX WMCCNEefO0BaHHbIX NPo6 3a aHanM3Mpyemblii Nepuos.
[JaHHoe Konnyectso npob 6bino B 1,5 pasa meHblue No cpaBHEHUHO
¢ 2019 r. Napa3sutapHas 06cemMeHEHHOCTb B AaHHOM rofly COCTaBWa
2,5%. B naHHbIx 06pasuax bbiam 06HapyKeHbl IMUMHKK Strongyloides
stercoralis — 2,3% (13 npob) u aiiua Opisthorchis felineus — 0,2% (1
npoba).

B 2012 r. uccnepoBaHua npob na0LOOBOLLHOM NPOAYKUMM B
CTPYKTYpe BCEX MCCAEAO0BaHHbIX NPOO MULLEBbIX MPOAYKTOB COCTa-
Buan 10,1%, yto 6bin10 B 1,6 pasa meHblue No cpaBHeHMto ¢ 2019 r.
MonoxuTensHble Haxoaku B 2012 r. coctasuan 0,2% (1 npoba) — Anua
Toxocara canis.

McenepoBaHua npob naogooBowHoi npoaykuum B 2017 r. co-
crasuan 9,8%, n3 Kotopbix 2,8% COCTaBUIN HEYL0BNETBOPUTE/IbHbIE
npobbl — BbiIM 06HapYKeHbI IMUMHKK Strongyloides stercoralis —2,2%
(11 npob6), a Takke arua Enterobius vermicularis v unctsl Entamoeba
histolytica — no 0,2% (no 1 npo6e). TakKe B AaHHOM rofy OTMeYa-
Nacb MONOMUTENbHAA HAXOAKa B BUAE MUKCT-UHBA3UM (INYMHKM
Strongyloides stercoralis + aiua Ascaris lumbricoides) — 0,2% (1 npo-
6a).

EAVHWYHbIE NONOXUTENbHbIE HAXOAKM B NIOLOOBOLLHON Npo-
aykumm otmevannch B 2010, 2011, 2014 v 2015 r.r. Tak, 8 2010 r.
UMCNO NONOKUTENbHBIX HAxo4oK cocTasuno 0,6% (3 npobbi), B T.u.
anua Ascaris lumbricoides — 0,4% (2 npo6bl) n AnumHKK Strongyloides
stercoralis — 0,2% (1 npo6a). Bcero B gaHHOM rogly 6b110 UccnesoBa-
HO 9,1% npo6. B 2011 r. KOAUYECTBO HEYAOBAETBOPUTE/BHBIX NPO6
cocTasuio 1,4% (2 npobbl) — B faHHbIX Npobax 6biM 06HApPYKeHbI
NWYMHKKM Strongyloides stercoralis. Bcero e B gaHHOM rogy 6bino
nccneaoBaHo 2,7% npob. B 2014 r. nonoKuTeNbHble HaXOAKM COCTa-
Buan — 0,2% (1 npoba): 6binn 0bHapyKeHbl MMUUHKK Strongyloides
stercoralis. A LonA ©ccnepoBaHHbIX NPO6 NAOLOOBOLLHOMN NPOAYKLMN
B JaHHOM rogy coctaBuna 9,3% npob. B 2015 r. noNoXKMUTE/bHbIE Ha-
XOZKM B NN0LO0BOLLHOM Npoaykumum coctasuam 0,9% (5 npo6): Gbinm
o6Hapy:eHbl anua Ascaris lumbricoides —0,2% (1 npo6a) v AMUUHKK
Strongyloides stercoralis — 0,7% (3 npo6bi). Bcero ke B 4aHHOM rogy
6b110 MccnenoBaHo 8,9% npob.

Kpome n10400BOWHOM MPOAYKUMM  WUCCAEA0BAaAUCh MPO6bI
pbi6bl M PbIOONPOAYKTOB — Ha UX 400 NPULLIOCL 29% Npob, 13 KoTo-
pbiX HEYA0BNETBOPUTE/bHBIE NPOBLI cocTaBuam 0,1% (puc. 2).

MonoxuTenbHble Haxo4KM B pblbe otTmevanucs B 2014 1. — 0,4%
(1 npoba) u B 2016 1. — 0,3% (1 npoba) B BMAE NMUMHOK Anisakis

with such pathogens as Strongyloides stercoralis larvae (2.2%, 11
samples), Enterobius vermicularis eggs or Entamoeba histolytica
cysts or Strongyloides stercoralis larvae mixed with Ascaris lum-
bricoides eggs (0.2%, 1 sample each).

Few positive parasitic tests in horticultural products were
recorded in 2010, 2011, 2014 and 2015. Thus, in 2010 prevalence
was 0.6% (3 samples), including eggs of Ascaris lumbricoides —
0.4% (2 samples) and larvae of Strongyloides stercoralis — 0.2%
(1 sample) with total of 9.1% (471) of samples tested in this year.
In 2011, prevalence of Strongyloides stercoralis larvae was 1.4%
(2 samples) with total of 2.7% (142) of samples being tested in
that year. In 2014 only 1 sample (0.2%) was tested positive with
Strongyloides stercoralis larvae. The portion of fruit and vegeta-
ble samples tested in a given year was 9.3% (482). In 2015, pos-
itive findings in horticultural products constituted 0.9% (5 sam-
ples); Ascaris lumbricoides eggs were found in 1 sample (0.2%)
and Strongyloides stercoralis larvae —in 0.7% (3 samples). A total
of 8.9% (460) of samples were tested in that year.

In addition to fruit and vegetables, samples of fish and fish
products were examined, accounting for 29% (2,787) of samples,
of which 0.1% (3 samples) were contaminated with parasites (Fig.
2).

In 2014 contamination of fish with Anisakis simplex larvae
comprised 0.4% (1 sample); in 2016 — 0.3% (1 sample); in 2017
one sample (0.4%). In 2017 prevalence of Opisthorchis felineus in
fish was 0.4% (1 sample).

Meat and meat foodstuffs samples examined during the test
period comprised 17% (1,635) of total number of samples under
investigation. All samples tested were in compliance with the
standards with no parasitic contamination discovered (Fig. 3).

The contamination of foodstuffs by parasitic pathogens has
been studied by many authors. For example, Adiatulin IA (2007)
investigated the prevalence of fish opistorchiasis in the Astrakhan
region among specimens of the carp family. As a result of his re-
search, the author established the infestation by opistorchiasis
of two species of fish: rudd (Scardinius erythrophthalmus) and
bream (Abramis brama) in the Volodar district of the Astrakhan
region. The prevalence of the parasites in rudd was 30.77% while
the density of invasion was 2-8 spp.; for the bream the values
were 8.33% and 1 species respectively. In addition to opistor-
chosis, invasions of trematode metacercariae were discovered,
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simplex. MonoxutenbHas Haxoaka B pbibe 8 2017 r. — 0,4% (1 npoba)
6blna NpeacTaBaeHa B BUAe NMYnHKM Opisthorchis felineus.

Takxke 3a aHanu3Mpyemblit Nepuoj, NPOBOAUANCH UCCNefOoBa-
HUA NPob MACa M MACONPOAYKTOB — 17%. Bce UccneaoBaHHble Npobbl
COOTBETCTBOBA/IM HOPMATUBHBIM NOKa3aTeNAM — NONOKUTE/IbHbIE Ha-
XOZKM He oTMeyanucb (puc. 3).

KOHTamMMHALMIO NULLEBbIX NPOAYKTOB NapasuTapHbIMU areHTa-
MW U3y4ann MHorve aBTopsbl. Tak, Aanatynvu WA (2007) nsyyan pac-
NPOCTPaHEHHOCTb ONMUCTOPX03a Pblb B AcTpaxaHCKoW 0bnactu cpeau
9K3eMNIAPOB CeMeNCTBa KapnoBblX. B pesynbrate NnpoBeAEHHbIX UC-
CNefloBaHUI aBTOP YCTaHOBW/A MOPaXKEHHOCTb OMMUCTOPXO30M ABYX
BUAOB Pbl6 — KpacHonépkw (Scardinius erythrophthalmus) v newa
(Abramis brama) B Bonogapckom paioHe AcCTpaxaHCKoM obnacTu.
MopaxEHHOCTb KPaCHOMEPKM COCTaBWAA: IKCTEHCMBHOCTb WHBA3UK
—30,77%, a UHTEHCMBHOCTb MHBa3MKM — 2-8 3K3., a flewa — 8,33% u
1 3K3. cooTBeTcTBeHHO. Kpome omnucTopxosa, cpeau uccnefoBaH-
HbIX Pbl6 PErUCTPUPOBANNCL MHBA3UM METALLEPKapUAMMU TPEMaTOZ,:
Paracaenogonimus ovatus (cem. Prohemistomidae), Bolbophorus
confusus (cem. Posthodiplostomidae) n Hysteromorpha tribola (cem.
Diplostomidae), Kak B BUAE MOHOMHBA3WM, TaK U CMeLLaHHbIX Gopm
[15].

[Jpyrve aBTOpbI YCTaHOBMAW, YTO Haubosee BbICOKas CTEMEHb
MHBA3WPOBaHWA YCTaHOBNEHa Y A3el (46,4-98,2%), 3aTem y NoTBbI
(18,8-42,6%) v newa (12,3-34,9%) [16].

Mpu nccnefoBaHNUM poibbl M PbIGHOM NPOAYKLMK B PasHble roabl
umncno Npob, He COOTBETCTBYIOLLMX TUTMEHUYECKMM HOPMATMBaM, KO-
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Puc. 2 Yucno uccnedosaHHbIx npob puibbi u
pblbonpodykmos

Fig. 2 Total number of samples of fish and
fish foodstuffs examined

namely Paracaenogonimus ovatus (Prohemistomidae family),
Bolbophorus confusus (Posthodiplostomidae family) and Hystero-
morpha tribola (Diplostomidae family) as monoinvasion or mixed
forms [15].

Other authors found that the highest rate of parasitic con-
tamination was found in nerfling (46.4-98.2%), followed by dace
(18.8-42.6%) and bream (12.3-34.9%) [16].

For fish and fish products, the number of samples that does
not meet hygienic standards varied from 0.5% to 1.8% in differ-
ent years. In fresh fish delivered from the markets of the region
viable helminthic larvae were discovered, comprising 71.4% for
diphillobothrium (in salmon), 14.3% for trematode (in rudd) and
14.3% for anisakid (in herring) [17].

Other authors have analyzed samples of foodstuffs from the
Primorsky district of Saint Petersburg. It was shown that the sam-
ples taken met the requirements of guidelines TP TC 021/2011
«Food Safety» on microbiological indicators and SP 2.3.6.1079-01
«Sanitary-epidemiological requirements for public catering orga-
nizations, manufacture and turnover of foodstuffs and food raw
materials» by sanitary-chemical and sanitary-parasitological indi-
cators [18].

In addition to fish foodstuffs, research was conducted on
plant products. Gorchakova NG (2015) conducted a study on
this product for the period between 2012 and 2014, when 102
positive samples were determined contaminated by eggs of geo-
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Fig. 3 Total number of samples of meat and
meat foodstuffs examined
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nebnetca ot 0,5% po 1,8%. B pbibe napHOM, JOCTaBAEHHON C PbIHKOB
Kpas, 0OHaPYKMBANNCh KU3HECTIOCOBHbIE JIMYMHKN BUOTEeNbMUHTOB:
andunnobotpuna — 71,4% npob (nococesble), Tpematog — 14,3%
npob (KpacHonépka) u aHusakug — 14,3% (cenbap) [17].

[Lpyrve asTopbl NPOBENU aHaAM3 NPob MULLEBLIX MPOAYKTOB
Mpumopckoro paitoHa CaHkT-MeTepbypra. OH MOKasan, YTo OTO-
6paHHble Npobbl cooTBeTcTBOBANM TpebosaHuam TP TC 021/2011
«0 6€e30MacHOCTU MULLEBOM NPOAYKLMMY» NO MUKPOOUONOTMYECKUM
nokasatenam u Cll 2.3.6.1079-01 «CaHUTapHO-3NnAEMUONOTUYECKME
TpeboBaHWA K OpraHM3aLMAM OBOLLECTBEHHOMO MUTAHUA, U3rOTOB/e-
HUIO M 060POTOCNOCOBHOCTM B HUX MULLEBBIX NPOAYKTOB M MPOLO-
BOJ/IbCTBEHHOTO CbIPbA» MO CAHUTAPHO-XMMUYECKUM U CaHUTapHO-Na-
Pa3nTONOTMYECKMM NOKa3aTensam [18].

Kpome pbibHOV NpoayKLMK, NPOBOAMANCHL UCCAEA0BAHUA NPO-
[YKTOB PacTUTENIbHOTO NpoucxoxaeHus. fopyakosa HI (2015) npo-
BE/1a UCCNeA0BaHWA AaHHOM NPoayKummM 3a nepmog, ¢ 2012 no 2014
I.r., Korga 6biam onpegeneHbl 102 NONOKUTENbHBIX NPOObI: 06pa3sLbl
OblK 3arpA3HEHbl ANLAMU TEOTe/IbMUHTOB: ackapug, CTPOHMUAUA,
TOKCOKap. MoKa3aTenu 3arpasHeHns pacTUTENbHOM NPOAYKLMM ANLA-
MW reJIbMUHTOB cocTasuam 10-50 3K3./Kr. 3a aHaAM3Mpyemblii nepros,
6b111 onpegeneHbl 102 (11,5%) nonoxutenbHble npobbl [19].

3AKNIOYEHUE

Mapa3utapHas 06CeMeHEHHOCTb MULLEBbLIX MPOAYKTOB MNpO-
[O/KAET OCTaBaTbCA HAMPAMKEHHOW, O YEM CBMAETENbCTBYIOT Npu-
BeAEHHble Bbille NoKasatenu. Haanume auL, U IMYUHOK reNbMUHTOB
Ha NOBEPXHOCTAX M/I0L00BOLLHOM NPOAYKLUMM CBUAETENLCTBYET MO0
0 KOHTaMMHAUMM [aHHbIX 0OBEKTOB (eKaNMAMM MHBA3MPOBAHHbIX
NoAeN U/VAN KUBOTHbIX, IMB0 O HENOCPEACTBEHHOM KOHTaKTe no-
[OOBOLLHbIX NPOAYKTOB C KOHTAaMMHMPOBAHHOWM Mo4BOW. Hanuume
BO36yaMTENEN TeNbMWHTO30B B Pbibe NpeacTaBNAeT NOTEHLMANbHYIO
Yrpo3y 4/19 34,0p0BbA HACENEHUA.

helminths, such as ascaris, strongylus and toxocara. The contam-
ination of plant products by helminth eggs was 10-50 per kg. For
the period under investigation 102 (11.5%) positive samples were
determined [19].

CONCLUSION

Parasitic food contamination continues to be tense, as evi-
denced by the above indicators. The presence of helminth eggs
and larvae on the surfaces of horticultural products indicates ei-
ther their contamination by feces of infected humans and/or an-
imals, or the direct contact of fruit and vegetable foodstuffs with
contaminated soil. The presence of helminthic pathogens in fish
poses a potential threat to public health.
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V3YYEHUE COAEP’KAHISI @TOPA B BOAE XO3SIMCTBEHHO-TIUTHEBOT'O
HA3HAUYEHWNS B HACEAEHHBIX ITYHKTAX TYPCYH3AAE

X.H. 5TAMHA3APOB!, 'I./1. BABAEB?|C.I1. AAVIEB?

1 Kadeapa rurnensr okpyskaorei cpeast, TaXMKCKIII roCyAapCTBEHHBIN MeAMIMHCKMI yHuBepeuteT uM. AGyaan nbun Cuno, dymante, Pecrrybanka Taa-
KUKUCTaH

2 Hayuno-uccaegosaTeAbcknit MHCTUTYT poduaakTudeckoit meguiunsl, Aymante, Peciybanka TagXuknucran

Llenb: aHanu3 coaepaHua GTopuaoB B BOAE XO3ANCTBEHHO-NUTLEBOTO HAa3HAYEHWUA HACENEHHbIX NMYHKTOB TypCcyH3aze B 3aBMCMMOCTM OT PO3bl Be-
TPOB M CE30Ha.

MaTtepuan u MeToabl: MCXOAA U3 AaHHbIX MO PO3e BETPOB, 6blin BbiGPaHbl ABe 30HbI, BKAOYatoLme 12 HacenEHHbIX NYHKTOB. K nepBoi (onbiTHOM)
30He 6bl/IM OTHECEHbI 5 A)KamoaToB, BK/IIOYAIOLLMX 9 CEN, Tae UMEIOT MecTo 3anafiHoe, CEBEPHOE U CEBEPO-BOCTOYHOE HanpasneHus BeTpoB. [)kamoaT
[. PaxMOHOB, BK/tOYalOLWMit 3 cena, bbin OTHECEH B KOHTPO/IbHYIO 30HY C BOCTOYHbIM HanpaBAeHNEeM BETPOB C HAMMEHbLUMM 3arpAsHEHMEM aTMOC-
depHoro Bo3ayxa GTOPUCTBIMU COEAVHEHUAMM aNtOMUHMEBOTO 3aBoZa. OnpeaeneHve pTopnaos B 48 npobax BoAbl XO3AMCTBEHHO-NUTLEBOTO Ha3Ha-
YeHMA BbINONHEHO KONOpPUMETpUYeckumM meTogom SPADNS. Bblin Mcnosib3oBaHbl 3aKoHbI Pecnybaukun TagKMKUCTaH, NMoctaHoBaeHua MpaButenbcTea
Pecnybnunku TagsKMKUCTaH, HaLuMoHanbHble NporpaMmbl, CTaTUCTUYECKME MaTepuansl.

PesynbTathbl: CpefHErogoBoe cogepaHme GTopnaos B npobax BoAbl NO HaceN&HHbIM NyHKTam TypcyH3aze BapbMpOBaao B LUMPOKUX npeaenax —
0,43-1,50 mr/n co cpegHum 3HadeHnem 1,04 mr/n. Hanbonbluas KoHueHTpaumsa ¢propa (1,52 mr/n) 6bina ycraHosneHa B Axamoate Hasobog (ceno
LWoanéHa) B oceHHMit nepuog,. KoHueHTpauma ¢ptopa B npobax BoApbl, OTOBPAHHbLIX 13 3aKPbITbIX MCTOYHMKOB (CKBaXKMHbI) B 30HE PaCMOOMeHUs
alOMUHWEBOTO 3aBOAA, Obl1a HE3HAYUTENLHO BbIlLE, YeM B BOAE APYrUX BOZOMCTOYHMKOB. B npobax Bofbl, 0TOGPaHHbIX U3 BOAOUCTOYHUKOB KOH-
TPO/IbHOM 30HbI (AamoaT [l. PaxMoHOB), KOTOpas pacnonaraeTca BOCTOYHEE OT 3aBOAa, B Pa3NnyHble nepuodbl roaa 6blav o6Hapy»eHbl GTopuabl B
Konuuectee ot 0,39 o 0,60 mr/n, uto He npesbiwano MAK.

3aKnloueHue: MakCMMasibHOe KONMYEeCTBO coeanHeHuii dTopa B Boae 6bi10 06HapYKEHO B OMbITHOM 30He (AamoaT HaBoboa) ¢ 3anagHbiM Hanpas-
JIEHMEeM BETPA, YTO HaMpPAMYHO CBA3AHO C GYHKLMOHUPOBAHMEM aItOMUHMEBOTO 3aBOAA.

Kntouesble cnoBa: ggmop, hmopudel, KOHYeHMpPayus, 8004, ANOMUHUEBOE MPOoU3800CMB0, PO3d 8eMpPO8.

Ona yntupoBaHua: dramHasapos XH, babaes U, Anves CIl. U3yueHune copepikaHuna ¢pTopa B BOAE XO3AUCTBEHHO-NUTLEBOTO HA3HAYEHWA B HACENEHHbIX
nyHKTax Typ3yH3age. BecmHuk AsuyeHHsl. 2021;23(2):174-83. Available from: https://doi.org/10.25005/2074-0581-2021-23-2-174-183

STUDY OF THE FLUORINE CONTENT IN THE HOUSEHOLD AND DRINKING WATER
IN THE TURSUNZADE SETTLEMENTS

KH.N. EGAMNAZAROV!|LLBABAEV?|S.P. ALIEV?

1 Department of Environmental Health, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan
2 Scientific Research Institute of Preventive Medicine, Dushanbe, Republic of Tajikistan

Objective: Analysis of fluorine content in the household and drinking water in the Tursunzade settlements, depending on the wind directions and the
season.

Methods: Based on the wind directions, two zones were selected, including 12 settlements. The first (experimental) zone consists of 5 administrative-
territorial units (jamoats), including 9 village with west, north and northeast wind directions. Jamoat D. Rakhmonov, which includes 3 villages, was
assigned to the control zone with the east wind direction and the least pollution of the atmospheric air by fluorides from the aluminum plant. Fluoride
content was analyzed in 48 samples of household and drinking water using the SPADNS colorimetric method. The Laws of the Republic of Tajikistan,
Resolutions of the Government of the Republic of Tajikistan, National Programs, and statistical materials were applied.

Results: The average annual fluoride content in water samples from the settlements of Tursunzade varied within 0.43-1.50 mg/I with a mean value
1.04 mg/l. The highest concentration of fluorine (1.52 mg/I) was found in Navobod jamoat (Shodiyona village) in autumn. The concentration of fluorine
in water samples taken from sealed wells in the area of the aluminum smelter was slightly higher than in the other water sources. In water samples
taken from the water sources of the control zone (jamoat D. Rakhmonov), which is located to the east from the plant, fluorides were found ranging
from 0.39 to 0.60 mg/I in different seasons of the year, which did not exceed the maximum permissible concentration (MPC).

Conclusion: The highest amount of fluorine compounds in the water was found in the experimental zone (Navobod jamoat) with a west wind direction,
which is directly related to the operation of the aluminum smelter.

Keywords: Fluorine, fluorides, concentration, water, aluminum production, wind direction.

For citation: Egamnazarov KhN, Babaev II, Aliev SP. lzuchenie soderzhaniya ftora v vode khozyaystvenno-pit’evogo naznacheniya v naselyonnykh punktakh
Turzunzade [Study of the fluorine content in the household and drinking water in the Tursunzade settlements]. Vestnik Avitsenny [Avicenna Bulletin].
2021;23(2):174-83. Available from: https://doi.org/10.25005/2074-0581-2021-23-2-174-183

BBEAEHUE INTRODUCTION

KaK 13BECTHO, MMUKPO3/IeMEHT GpTOp HEOOX0AMM 419 HOPMasb- It is well known that the fluorine trace element is necessary
HOTO POCTa M Pa3BUTWA OPraHW3ma M NpoTekaHna B HEM obmeHHbIX  for the normal growth and development of the body and its met-
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npoueccos, a MoH ¢Topa cnocobeH 3pPeKTMBHO 3ameLLaTb MOH u-
[POKCMAA He TONbKO B KOCTHOW TKaHM, HO U B HEMUHEPAIN30BaHHbIX
TKaHAX. MHOrMe 3KCnepTbl MMEIOT pasHble MHEHUA O 3HAYMMOCTU
¢dTOpa Kak broanemeHTa 418 opraHM3ma yenoseka [1].

AHanu3Mpys cCoBpeMeHHble HayyHble JaHHble, MOKHO MPUITK
K 3aK/II04EHWMIO, 4TO GTOP BAMAET Ha Pas/MyHble OpraHbl Yenoseye-
CKOTO OpraHM3ma C ABYX OCHOBHbIX MO3WLMIA: nepsas obycnosneHa
C TOKCMYECKMM BO3ZeicTerem $Topa Ha pasinyHble OpraHbl Npu ero
M3NULIHEM COLEpPXaHUM B 0bObEKTax BHelHel cpefbl. Bropas no-
31UMA BAMAHMA GTOpPa PacCMaTPMBAETCA C TOYKM 3PEHUA BaXKHOTO
MWKPO3/IEMEHTA, KOTOPbI HEOBXOAMM ANA PaLMOHANBHOMO Pa3Bu-
TWA OpraHM3ma 4esoBeKa. Mcxoga U3 aToro, U3ydeHne TOKCMUYECKOro
[encTBnA coeMHEHWIM GTOpa HAa OPraHU3M YenoBeKa ABIAETCA BECh-
Ma aKTya/IbHOW CaHUTAapHO-TUIMEHNYECKOW Npobaemoit. PesynbTatbl
MHOTFOYMCIEHHBIX UCCIEA0BAHMI CBUAETENBCTBYIOT O TOM, YTO NPOSAB-
NIEHME XPOHUYECKON GTOPUCTON MHTOKCUMKALMKM — GNoopOo3a Y AeTen
M/I3ALEro BO3PacTa U KUBOTHbIX — MPOUCXOAUT B NPUPOAHO-KAMMA-
TUYECKMX 30HaX, rAe coAepaHve GTopa B NoYBe M BOAE 3HAUUTENBHO
Bbiwe MAK [2-10].

PesynbTaThl MCCNEA0BAHMI CTOMATONOMMYECKOTO CTaTyca AeTel,
KOTOpbIE NPOKMBANM B Pa3NINYHBIX PErVOHaX, MOKa3asu, 4To Pa3BUTUIO
bnroopo3a 3yboB cnocobCTBYET Ha/IMUME NOBBILIEHHOTO YPOBHA GTopa
B XO3AWCTBEHHO-NUTbeBOW Boge [5, 7, 11-14]. OcHOBHbIM haKTOpOM
BO3HWUKHOBEHWA BONE3HM CUMTAETCA 0NToe U U3BbITOYHOE UCMOAb30-
BaHWe MUKpo3anemeHTa GpTopa ¢ NMTbeBOW BOAOW. [pOTUBOKapHECHbIM
apdekTom 06nasaeT NUTbEBAA BOAA, B KOTOPOW cofepaHue ¢Topa
HaxoauTca B amanasoxe 0,7-1,2 mr/a, npu ero Haamuum 1,2-1,5 mr/n
NPOUCXOAMT nopaxeHue 3y60B, a Npu cogepxaHun 8 mr/n dropa 8
MUTLEBOI BOAE BO3MOXKHO NopakeHue ckeneta [1, 15-18].

Bcneacteme MHAYCTPUANBHOWM AEATENbHOCTM, Kaxkapli rog B at-
mocdepy BbIbpaAChIBAETCA OKOO 2 MAH. TOHH $TOpa, Honbluas YacTb
KOTOPOro MonafaeT B HeLEeHTPa/sn30BaHHbIe M LEHTPann30BaHHble
CUCTEMbI BOJOCHAOXEHMSA, @ TaKke 0KoMo 1 MAH. ToHH TBEpAbIX doc-
baTHbIX 1 cynepdocdaTHbIX yA0OpeHUIA MONAA0T Ha MPPUraLMOHHbIe
nons. YCTaHOBNEHO, YTO MOBbILIEHWE COAEPKaHUA BOAOPACTBOPUMBIX
¢dTOpPMAOB B NouBe M reorpadmyeckoe pacnpocTpaHeHUe sHAeMUYe-
CcKoro ¢noopo3a UMeeT NPAMYHO KOPPENALIMOHHYIO CBA3b C HELLeN1ecoo-
6pasHbIM NPUMEHEHUEM MUHePa/IbHbIX yaobpeHwit [19-23].

TNaBHbIM UCTOYHUMKOM MMKpO3emMeHTa GTopa cuMTaoTCa Npu-
poaHble BOAbl, U Hannume GTopa B HWUX 3aBUCUT OT NMOBEPXHOCTHBIX U
ry6MHHbIX NaacToB [24]. OCHOBHbIE XapaKTEPUCTUKN GTOPUCTON WH-
TOKCMKaLWMK (L03a M SKCNO3ULMA) NPUBELEHDI B UMEIOLLIMXCA HAY4HbIX
nccneposanuax [16, 25]. Tak, ynotpebneHve nuwy ¢ cogepaHmem
B HeWi ¢Topa B Npegenax ot 20 £o 80 Mr B CYTKM MOXKET NPUBECTU K
TAXKENON MaTonorMm — KocTHomy dntooposy. CopepskaHne pTopuaos
B NMUTbEBOW BOAE C KOHUeHTpaumen 6onee 50 mr/n onacHo B niaHe
CTPYKTYPHbIX ¥ GYHKLMOHANbHbIX M3MEHEHWI LMTOBUAHOMN XKenesbl.
Hanvuve ¢TOopMaoB B NUTHEBON BOZE ABAAETCA HEOBXOAMMbBIM, O-
HaKo MX KoHueHTpauwma 100 mr/n npusoauT K 3aaepskke pocTta 3y6os
[1,6, 8].

M3BecTHO, UTO H0NbLIME KOHLEHTPaLMK dTopa B NoYBe, NUTbe-
BOM BOZE M PaCcTUTENbHON cpeae TeCHO CBA3aHbl C HAIMUMEM B TOM
WY MIHOM PerMoHe atoMUHUEBOTO NMPOU3BOACTBA U NPUMEHEHMEM B
CeNbCKOM X03AaicTBe GpochaTHbIX yA06PEHUI U NecTUUMA0B. MMeHHO
3TV acnekTbl 1, B YaCTHOCTU, POHOBOE COAEPKaHME MUKPOINEMEHTa
¢dTOpa B pasnauuHbix obnactax Pecnybavkv TagUKUCTaH HepoCTa-
TOYHO M3yyeHbl [26]. CneflyeT OTMETWUTb, YTO AHTPOMOTEXHOTEHHaAA
Harpyska Kak no o6bémam BbIGpOCOB, Tak 1 MO YPOBHIO 3arpAsHeHUA
aTMmochepHOro Bo3ayXxa B PasNMYHbIX perMoHax TafKMKUCTaHa He-
paBHOMepHas. B HacTosLwee Bpema B CTpaHe GYHKUMOHUPYET eauH-
CTBEHHbIV CePbE3HbIN UCTOYHMK 3arpA3HeHMs aTMoCchepHOro Bo3ayxa

abolic processes; the fluoride ion is able to effectively replace the
hydroxide ion not only in bone, but also in non-mineralized tis-
sues. Many experts have different opinions about the importance
of fluorine as a biological element for the human body [1].

Analyzing modern scientific data, one may conclude that
fluorine has two main effects on the human organs and systems:
toxic effect of excess fluoride contaminating environment and the
effect of fluorine as an important trace element on the human
body development. Therefore, the study of the toxic effects of
fluorine compounds on the human body is an essential modern
sanitary and hygienic problem. The results of numerous studies
indicate that manifestation of chronic fluoride intoxication — flu-
orosis in young children and animals — occurs in natural climatic
zones where the fluorine content in soil and water is significantly
higher than the MPC [2-10].

The results of studies of teeth condition of the children who
lived in different regions showed that development of dental flu-
orosis is facilitated by the increased level of fluoride in household
and drinking water [5, 7, 11-14]. The main factor in the onset of
the disease is considered to be long and excessive consumption
of the trace element fluorine with drinking water. Drinking water
has an anti-caries effect with fluorine content in the range of 0.7-
1.2 mg/|, it may cause teeth damage with fluorine concentration
ranging 1.2-1.5 mg/l, and may affect the skeleton if it reaches 8
mg/l [1, 15-18].

As a result of industrial output, about 2 million tons of flu-
orine is emitted into the atmosphere every year, most of which
ends up in decentralized and centralized water supply systems,
besides about 1 million tons of solid phosphate and superphos-
phate fertilizers are applied to the irrigation fields. It was found
that the increase in the content of water-soluble fluorides in the
soil due to inappropriate application of mineral fertilizers directly
correlates with a zonal distribution of endemic fluorosis [19-23].

Natural water is considered to be the main source of the
trace element fluorine, and the presence of fluorine is different
in the surface-water and groundwater [24]. The main parameters
of fluoride intoxication (dose and exposure) are described in the
available scientific papers [16, 25]. Thus, consumption of food
with fluoride content in the range between 20 to 80 mg per day
can lead to development of severe pathology, such as bone fluo-
rosis. The content of fluorides in drinking water with a concentra-
tion of more than 50 mg/I is dangerous in terms of structural and
functional changes of the thyroid gland. Presence of fluorides in
drinking water is necessary, but their concentration of 100 mg/I
leads to a delayed teeth growth [1, 6, 8].

It is well known that high concentrations of fluorine in soil,
drinking water and plants are closely associated with aluminum
production processes in a particular region, as well as with agri-
cultural application of phosphate fertilizers and pesticides. These
aspects of the background content of the trace element fluorine
in various regions of the Republic of Tajikistan have not yet been
sufficiently studied [26]. It should be noted that the anthropo-
technogenic load both in terms of emissions and the level of air
pollution in different regions of Tajikistan is uneven. Currently,
the country has the only essential source of air pollution with
various fluorine compounds, which is the Tajik Aluminum Com-
pany, located in the densely populated area of the Gissar Valley in
the city of Tursunzade. The distribution of the main emissions of
this enterprise depends on the direction of the prevailing winds.
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Pa3IMYHBIMU COeAMHEHMAMM GTOPa, KOUM ABASETCA «TafKMKCKan
aNtoM1HWEBas KOMMaHWA», PACNONOKEHHAA B NYCTOHACENEHHOI 30HE
TMccapcKoit 4ouHbl, B ropoge TypcyHsage. PacnpocTpaHeHye ocHOB-
HbIX BbIGPOCOB NPEANPUATUA 3aBUCUT OT HaNPaBAEHWsA FOCMOACTBYIO-
LMX BETPOB (po3bl BeTpoB). B TeyeHme roga okoso 80% BpemeHn oc-
HOBHbIM HanpPaBieHNEM BETPOB B 3TOM PETMOHe ABASAETCA 3aNasLHOE,
B OCTa/IbHOE BPEMA CeBEepHOe M CeBepo-BocTouHoe >

LLENb UCCNEAOBAHMUA

AHanu3 cogepkaHusa GTOpMAOB B BOAE XO3AMCTBEHHO-NUTHEBO-
ro Ha3Ha4yeHWsA HACeNEHHbIX MyHKTOB TypcyH3asde B 3aBUCMMOCTU OT
pO3bl BETPOB M CE30Ha.

MATEPUAN U METOADbI

Mcxoas Y3 faHHbIX HanpasneHus BeTPoB, 6biav BbibpaHbl ABe
30HbI, BKAOYatowme 12 HacenéHHblx NyHKTOB. K nepBoii (onbITHOM)
30He OTHeCeHbl 5 A)KamoaToB, BK/IKOYAOWMX 9 Cén, rae OTMevatoT-
A 3anafiHoe, CEBEPHOE M CEBEPO-BOCTOYHOE HANPaB/iEHWUSA BETPOB.
[kamoat [. PaxMoHOB, BKAtOYatoWmii 3 cena, bbl1 OTHECEH B KOH-
TPONbHYO 30HY C BOCTOYHbIM HanpaBAeHUEM BETPOB, F4€e OTMEYaeTcs
HauMeHbLLee 3arpasHeHVe aTMochepHOro Bosayxa GTopuCTbIMM CO-
€AMHEHUAMM aNIOMUHUEBOTO 3aBoAa. HeobXxoaMmo OTMETUTb, U 3TO
06LLEN3BECTHO, YTO 3arpA3HEHMe BOLOMCTOYHMKOB MPOMCXOAMUT 3a
CYET BbIOpOCOB B aTMOchepy coeanHeHn GTopa NyTEM MX ocesaHns
Ha NOBEPXHOCTM MOYBbI ¥ MPOHUKHOBEHWSA NO e€ Npoduio.

B npouecce paboTbl OblA MCNONb30BaH KOAOPUMETPUYECKUIA
metoa SPADNS ¢ nprmeHeHnem nopTaTMBHOro Konopumetpa DR/890
(HACK, China). Llenecoobpa3sHocTb 1CMONb30BaHMA AaHHOTO METOAA
3aK/04aNacb B TOM, YTO OH 6bl1 0406peH BO3. Mpobbl Boabl B 06b-
éme 1 anTp BbiM oTOOpPaHbl NO ABA Pasa, B pasHble CE30HbI roga B
cneumanbHble GIaKOHbI U3 MOMITUIEHA BbICOKOM MIOTHOCTU U aHa-
NM3MPOBANUCL B TeyeHue 24 4acoB B XMMMYECKMX NabopaTopusax
npu LleHTpe rocysapcTBEHHOTO CaH3NMAHa3opa ropoaa TypcyHsaze.
CTaHgapTHble 3TafIoHHbIE (pedepeHc) pacTBopbl, NPMMeHAeMble aNs
onpeaeneHns KOHUEHTpauum ¢Topa, bbimn NPoaHaNU3MPOBAHbI A0 U
nocne U3MepeHuin, Npu OTHOCUTENbHOWM NorpewwHoctT 2%. JaHHble
Mo KOHUEHTpauun ¢Topa rpynnuMpoBanu B 3 KaTeropuu, B 3aBUCK-
MOCTU OT MX BO3LENCTBMA HA 340POBbE YEI0BEKA, B COOTBETCTBUM C
pekomeHgaumammn BO3: nutbeBana BOAA C BbICOKMM coAepaHuem
¢dTopnaos (ebiwe 1,5 mMr/n); NMTbeBaA BOAa C ONTUMaJIbHbIM COAep-
»aHunem dTopugos (B gnanasoxe ot 0,51 fo 1,5 mr/n); nuTbeBan Boga
C HM3KMM coaepaHnem propunaos (4o 0,5 mr/n). Bcero 3a Aga ce3oHa
(BecHa 1 oceHb) bb110 B3ATO 48 NPO6 BOAbI XO3AUCTBEHHO-MUTHEBOTO
Ha3HaYeHWs B HaCeNEHHbIX NyHKTax TypcyH3aze.

CraTucTMyecKan 0bpaboTka AaHHbIX NPOBEAEHa C UCMO/b30Ba-
HMEM CTaTUCTMYECKOro NakeTa AnA CoLManbHbIX HayK SPSS Statistics
21.0 u «Statictica 10» (StatSoft Inc., USA). laHHble 6binn 0606LeHbI
C UCMONb30BaHWEM TabauL, U PUCYHKOB. OnucaTenbHan CTaTUCTMKA
BK/IOYM/IA YACTOTY M NPOLLEHTbI B OCHOBHOM [i/151 KAaTEropuasbHbIX ne-
pemeHHbIX. ABCONOTHbIE YMCNA AaHHbIX NPeLCTaB/eHbl B BUAE MUHU-
MYMa, MaKCUMyMa, CPeAHUX BEUYMH U CTAaHZAPTHOTO OTKNOHEHMS.
AHaNUTUYECKAA CTAaTUCTMKA BK/OYaNa aHaNW3 CPaBHEHWS He3aBW-
CUMBbIX MepemeHHbIX ¢ npumeHeHnem metoga ANOVA Kpyckana-Yo-
N1Ca, NapHble CPaBHEHWUA HE3ABMUCUMBIX NEPEMEHHbIX NPOBeAEeHa
no U-kputeputo MaHHa-YUTHW. CpaBHUTENbHBIN aHAsM3 CE30HHbIX

1 Global Weather «Apxue nozods! 8 TypcyH3adex»: https://global-weather.
ru/archive/tursunzade

2 Meteoblue — weather close to you «Po3a ckopocmeli sempa TypcyH3adex:
https://www.meteoblue.com/ru/nozoda/archive/windrose/TypcyH3ade,
Tadxucukucmar_1282601
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During the year, about 80% of the time, west wind direction is
dominating in this region, while the remaining time it is north and
northeast™2.

OBIJECTIVE

Analysis of fluorine content in the household and drinking
water in the Tursunzade settlements, depending on the wind di-
rections and the season.

METHODS

Based on the wind direction data, two zones were select-
ed for the study, including 12 settlements. The first (experimen-
tal) zone included 5 jamoats with 9 villages, where west, north
and northeast wind directions were dominating. Jamoat D. Ra-
khmonov, which includes 3 villages, was assigned to the control
zone with the east wind direction, where the least pollution of
the atmospheric air by fluoride compounds of the aluminum
smelter was registered. It should be mentioned, and it is gener-
ally known, that water sources get polluted due to the emission
of fluorine compounds into the atmosphere through their set-
tling on the soil surface and penetrating along its stratification
profile.

During the study implementation, the SPADNS colorimetric
method was applied using a portable colorimeter DR/890 (HACK,
China). The feasibility of this method is confirmed by its WHO
approval. One liter of water was sampled in special high-density
polyethylene bottles, twice during different seasons of the year,
and analyzed within 24 hours in chemical laboratories at the Cen-
ter for State Sanitary and Epidemiological Surveillance in the city
of Tursunzade. Standard (reference) solutions used to determine
the fluorine concentration were analyzed before and after mea-
surements, with a relative error of 2%. The data on the concen-
tration of fluorine were grouped into 3 categories, depending on
their impact on human health, and in accordance with the WHO
recommendations: drinking water with a high content of fluo-
rides (above 1.5 mg/l); drinking water with an optimal fluoride
content (in the range from 0.51 to 1.5 mg/l); and drinking water
with a low content of fluorides (up to 0.5 mg/l). Total of 48 sam-
ples of water for household and drinking purposes were taken
in the settlements of Tursunzade during the two seasons (spring
and autumn).

Statistical data processing was carried out using the statisti-
cal package for social sciences SPSS Statistics 21.0 and “Statistica
10” (StatSoft Inc., USA). The data were summarized using tables
and figures. Descriptive statistics included frequency and per-
centages mainly for categorical variables. Absolute numbers of
data are presented as minimum, maximum, means, and standard
deviation. Analytical statistics included the analysis of the com-
parison of independent variables using the Kruskal-Wallis ANOVA
method, paired comparisons of the independent variables were
carried out using the Mann-Whitney U-test. The comparative
analysis of seasonal differences was tested using the Wilcoxon
T-test. The null hypothesis was rejected at p<0.05.

1  Global Weather “Weather archive in Tursunzade”: https://global-weather.
ru/archive/tursunzade

2 Meteoblue - weather close to you “Tursunzade wind speed directions”:
https://www.meteoblue.com/ru/weather/archive/windrose/Tursunzade
Tajikistan_1282601
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pa3nMuMin NpoBepanca ¢ UCNoNb3oBaHWEM T-KpuTepua BUNKOKCOHa.
Hynesas runotesa otsepranacb npu p<0,05.

PE3YNILTATbI U UX OBCYXXOEHUE

Hamu yCTaHOBNEHO, YTO B 30HE PACMONOKEHWUA ANOMUHUEBO-
ro 3aBoAa pAj, BOAOMCTOYHMKOB CENbCKMX PErVOHOB M pa3BoaALLan
ceTb ropoaa TypcyH3age 6epyT Hauano 1 UCNOAb3YIOT BoAy BbICTPbIX
TOPHbIX PEK, KOTOPbIE He YCMeBaloT B NONHOW Mepe 3arpA3HUTLCA ero
BpesHbIMK Bbibpocamu. Mo3Tomy B UcCaeayembix npobax Bogpl Xo-
3AUCTBEHHO-MUTLEBOTO HA3HAYEHMA CpeAHerofoBas KOHLEHTpauma
¢$TOpa 6blNa OTHOCUTENBHO HU3KOM UK, BoNbLIEN YacTbio, C ONTH-
ManbHbIM ero cogepskaHunem — ot 0,7 ao 1,5 mr/n (tabn. 1).

Kak BuaHoO 13 Taba. 1, Hanbonbluas KoHueHTpauus dtopa (1,52
mr/n) 6blna ycraHosseHa B Axamoate Hasobog (ceno Loanéxa) B
OCEHHMI nepuog,. B npobax Boabl, 0TO6PAHHbIX M3 BOAOUCTOYHUKOB

RESULTS AND DISCUSSION

We found that in the area of the aluminum smelter, a num-
ber of water sources in rural regions and the water distribution
system of the city of Tursunzade originate from the fast mountain
rivers and use their water before it gets fully polluted with harm-
ful emissions. Therefore, in the studied samples of household and
drinking water, the average annual concentration of fluorine was
relatively low or, for the most part, it was optimal, ranging from
0.7 to 1.5 mg/| (Table 1).

As you can see from the Table 1, the highest concentration
of fluorine (1.52 mg/I) was found in Navobod jamoat (Shodiyona
village) in autumn. In water samples taken from water sources of
the control zone (jamoat D. Rakhmonov) in different periods of
the year, the amount of fluorides ranged from 0.39 to 0.60 mg/I,
which did not exceed the MPC. This finding is confirmed by the

Tabauya 1 CodepxcaHue 8000pacMBOPUMbIX COeOUHeHUl hmopa 8 800e X03ALUCMBEHHO-NUMbEB020 HA3HAYEHUS 8 OCEHHEe-8ECEHHUE CE30HbI

200a (me/n)

_ Mecto ot6opa npob 30Ha BeceHHuit OCeHHuit Cpeaneroposoe
3HaueHue
ceno O6wwopoH 1,44 1,38 1,41
[k, Hasobog, ceno Woanéna 1,48 1,52 _
ceno 3axmaTKall 1,36 1,39 1,38
[k, CewaHbe ceno W, bosopos 1,27 1,36 1,32
ceno Ayctn OnbITHan 1,24 1,30 1,27
Ok, T, Tyiumnes
ceno Capkop 1,18 1,28 1,23
ropogok YmHop 1,00 1,20 1,10
r, TypcyH3aae
3XMBTAK 1,15 1,15 1,15
[k, NaxTaobop, ceno AHambap 0,70 0,70 0,70
ceno C, Leposun 0,39 0,47
[, [, PaxmoHoB ceno 3apkamap KoHTponbHasn 0,34 0,54
ceno O, HybmoHoBa 0,46 0,60

Mpumeyanus: K. — Axkamoart; 3XMBTAK — 30Ha X03AiCTBEHHO-NUTLEBOTO BOAOCHAbXEHUA TagKMKCKOM antoMUHUEBOI KOMMAHUK

Table 1 The content of water-soluble fluorine compounds in water used for household and drinking purposes in the autumn-spring seasons of the

year (mg/l)
Obshoron village 1.44 1.38 1.41
J. Navobod Shodiyona village 1.48 1.52 _
Zakhmatkash village 1.36 1.39 1.38
J. Seshanbe I. Bozorov village 1.27 1.36 1.32
Dusti village Experimental 1.24 1.30 1.27
J. T. Tuychiev
Sarkor village 1.18 1.28 1.23
Chinor town 1.00 1.20 1.10
Tursunzade city
ZDDWSTAC 1.15 1.15 1.15
J. Pakhtaobod Anjibar village 0.70 0.70 0.70
S. Sherozi village 0.39 0.47
J. D. Rakhmonov Zarkamar village Control 0.34 0.54
O. Nu'monova village 0.46 0.60

Notes: J. — jamoat; ZDDWSTAC - zone of domestic and drinking water supply of the Tajik Aluminum Company
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KOHTPO/bHO 30HbI (Akamoart [l. PaxmoHOB) B pa3Hble nepuoapl rosa
Konmyectso ¢ropuaos Konebanock B npegenax 0,39 go 0,60 mr/n,
yTo He npesbiwano MAK. JaHHbIA GaKT NoaTBEPKAAETCA TEM, YTO B
3TOM [)KaMOaTe OTMEYaeTcA BOCTOYHOE HanpaB/ieHWe BETPOB, Npu
KOTOPOM NPOUCXOAUT HaMMeHbLUEee 3arpA3HeHne 0ObEKTOB BHELLIHeW
cpeapl PTOPUCTBIMU COEANHEHNAMM.

B 1abn. 2 npuBeAeHbI CpeaHErofoBble KOHLEHTPALIMK COepIKa-
HUA GTOPUAOB B NPOHAX BOABI XO3AMCTBEHHO-MUTLEBOTO HA3HAYEHMA.

Kak nokasaHo B Tabn. 2, cpeaHeronoBoe cofepraHue GTopuaos
B Npobax BoAbl NO HACeNEHHbIM MyHKTaM TypcyH3aze BapbMpoBaio
B LWMpOKMX npeaenax: 0,43-1,50 mr/n co cpeaHnm 3HaueHnem 1,04
mr/n (CO 0,38) npu 95% OW. B 6 (14,6%) npobax ux coaepxaHue
6bi10 HUXe 0,5 mr/n, onTMmanbHoe 3HaueHue ¢ropmaos (0,5-1,5
mr/n) umeno mecto B 40 (81,3%) npobax. Jonyctumblit npeaen (1,5
mr/n) 6bln NPeBbILLEH TO/bKO B 2 Npobax (4,2%). OAHAKO KOHLEHTpa-
uua ¢topa B Npobax BoAbl, OTOOPAHHbLIX M3 3aKPbITbIX UCTOYHMKOB
(CKBaKMHbI), B 30HE PACMONOXKEHUA aNOMUHMEBOTO 3aBofa 6bina
He3HaYMTEeNbHO BbILLE, YEM B BOAE APYrMX BOAOUCTOYHMKOB. ITO CBU-
[EeTeNbCTBYET O TOM, YTO OCEBLUME HA MOBEPXHOCTb NOYBbI COEAUHE-
HWA GTOpa MUTPUPYIOT MO eé NPoduAto, 3arpA3HAA rPYHTOBLIE BOAbI.
B 0TOBpaHHbIX 13 BOAOUCTOUYHMKOB Npobax BoAbl, KOTOPasA NoaaéTcs
B camom ropoge TypcyH3aze, B pasinyHble Nepuogpl roaa ooiam ob-
HapyKeHbl dTOpUAbI B Koandectse ot 1,10 go 1,15 mr/n, 4To He npe-
Bbiwano MAK. HaceneHne axamoarta HaBobog, (onbiTHaA 30Ha) ¢ 3a-
NaZHbIM HanpaBaeHWeM BeTpa ynoTpebasno Body C MaKCMManbHOM
KOHLeHTpaumel dtopa 1,50 mr/n, B TO Bpems, Kak MMHUMa/ibHas KOH-
LeHTpauua ¢pTopa B Boge bbina 06HapyKeHa B AxkamoaTe MaxTaobog,

fact that in this jamoat the east wind direction is common, which
provides the least pollution of the environment with fluoride
compounds.

Table 2 shows the average annual concentration of fluoride
in samples of water for household and drinking purposes.

As shown in Table 2, the average annual fluoride content
in water samples in the settlements of Tursunzade varied with-
in wide limits of 0.43-1.50 mg/|, with an average value of 1.04
mg/| (SD +0.38) at 95% Cl. In 6 samples (14.6%), their content
was below 0.5 mg/|, while the optimal value of fluorides (0.5-1.5
mg/l) was found in 40 samples (81.3%). The permissible limit (1.5
mg/l) was exceeded in only 2 samples (4.2%). However, the con-
centration of fluorine in water samples taken from sealed sources
(wells) in the area of the aluminum smelter was slightly higher
than in the other water sources. This finding indicates that flu-
orine compounds deposited on the soil surface spread along its
stratification profile, polluting the groundwater. In water samples
taken from water sources which supply the city of Tursunzade, in
different seasons of the year fluorides content ranged from 1.10
to 1.15 mg/l, which did not exceed the MPC. The population of
the Navobod jamoat (experimental zone) with a west wind direc-
tion used water with the highest fluorine concentration of 1.50
mg/|, while the lowest concentration of fluorine in the water was
found in the Pakhtaobod jamoat (experimental zone) with a north
wind direction. Previous similar studies on the health condition of
workers in the workshops of the aluminum plant also indicate the

Tabnuya 2 CpedHe20008ble KOHUEHMPAUUU COOepHaHUA 8000pACMBOPUMbIX coeduHeHUl pmopa 8 npobax 800kl X03ALUCMBEHHO-NUMbEB020

Ha3HayeHus (mMa/r)

Bcero B3aTbIX

npo6

[x. Hasobog, 12
[x. CewaHbe 4
LK. T. Tyiiumes OnbITHaA

r. TypcyH3sage 8
[x. NaxTaobop, 4
0. [. PaxmoHoB KoHTponbHaa 12
Bcero 48

MuH. Makc. Cp.3Hau. CO95% Aun p
138 150 143 0,06
1,32 1,32 1,32 0,01
1,23 1,27 1,25 0,03
<0,001
1,10 1,15 1,13 0,04
0,70 0,70 0,70 0,01
Coa | o83 |04 | o0

MpumeyaHus: p — CTaTUCTUYECKAn 3HAYMMOCTb PA3NUYMIA NOKa3aTeNel Mexay LienesbiMu 30Hamm TypcyHsage (no kputeputo Kpyckana-Yonnuca); MuH. — MuHUMYM; Makc.
— MaKkcumym; Cp. 3Hau. — cpegHee 3HaueHune; CO — cTaHaapTHOe OTKoHeHWe; IV — aoBepuTebHbIA MHTepBan

Table 2 Average annual concentrations of water-soluble fluorine compounds in samples of water for household and drinking purposes (mg/l)

_--- N e e i

J. Navobod 12 1.38 1.43 0.06
J. Seshanbe 4 1.32 1.32 1.32 0.01
J. T. Tuychiev Experimental 8 1.23 1.27 1.25 0.03
<0.001
Tursunzade city 8 1.10 1.15 1.13 0.04
J. Pakhtaobod 4 0.70 0.70 0.70 0.01
1.0 Rakhmonov Contro 2 e esm [em oo

Notes: p — statistical significance of the differences in indicators between the target zones of Tursunzade (according to the Kruskal-Wallis criterion); Min. — minimum; Max.

—maximum; Mean — average value; SD — standard deviation; Cl — confidence interval
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(onbITHas 30Ha) C ceBepHbIM HanpaBieHWem BeTpa. MpoBeagHHbIE
paHee aHaNorn4YHble UCCAEA0BAHMA MO U3YYEHWIO COCTOAHMA 340P0-
BbA PabOOTHMKOB LIEXOB a/IlOMUHUEBOTO 3aBOAA TaKKe CBUAETE/NbCTBY-
10T O HaXOXAEHUU GTOPUCTBLIX COEAMHEHUI 0BbEKTAX OKpyKatoLLei
cpeppl roposa TypcyHsage [27, 28].

CpaBHWTENbHDbIM aHAN3 UCCAeaYEMbIX TPYRN B 33aBUCMMOCTU OT
Ce30Ha roga npuBoAuTCA B Tabn. 3.

Kak BugHO 13 Tabn. 3, Npyu CpaBHEHWM FPYNN NO COAEPKAHMIO
$TOPMAOB B BOAOMCTOYHMKAX B 3aBUCMMOCTU OT BPEMEHM roga bbiam
YCTaHOB/EHbI CTaTUCTUYECKM 3HAUYMMBbIE Pa3/nuKA, KaK B BECEHHUN,
TaK W OCEHHMIA Nepuoabl. bonee HarNAAHO AaHHbIE PA3NNYUA MEXKIY
30HaMV B BECEHHMUIA CE30H rofa NpeacTasBneHbl Ha puc. 1.

KaK BuaHo 13 puc. 1, cpeaHuii ypoBeEHb coaepKaHus Gropnaos
B BOZOMCTOYHMKAX KOHTPO/IbHOM 30HbI BecHOM coctasnsn 0,39 mr/n
[0,34; 0,46], a onbITHOM 30HbI — 1,24 [1,15; 1,36] co cTaTUCTUYECKOM
3HaYMmocTbio (p<0,001).

Ha puc. 2. oTpakeHbl BbIABNEHHbIE PA3/IMUNA MEXAY Uccneaye-
MbIMW 30HaMM B OCEHHMI CE30H rofa.

KaK NoKa3aHo Ha puc. 2, CpeaHuit ypoBeHb cofepaHusa Gropu-
[l0B B BOAOMUCTOYHMKAX KOHTPO/IbHOMN 30HbI OCeHbto coctasnan 0,54
mr/n [0,47; 0,60], a B onbiTHOM — 1,30 [1,20; 1,38] co cTaTUcTUYeCcKoi
3HauMmocTbio (p<0,001). MpoBesEHHbIV aHaN3 CBUAETENLCTBYET O
HanbosbLUeit 3arpA3HEHHOCTM BOAbI XO3AMCTBEHHO-NUTLEBOTO HA3Ha-
YEHWA B HACENEHHbIX NyHKTax TypcyH3aze B OCEHHee BpemA roaa.

Ha ¢oHe nporpeccrBHOro pasBmTUA TEXHONOTMIA U NOBbILEHHOW
TEXHOTeHHOW Harpysku, BAMAHUA HebnaronpuaTHbIX GaKTOPOB COLM-
a/IbHO-3KOHOMMYECKOTO XapaKTepa, HabntoaaeMbiX NPaKTUYECKU BO
BCEX CTpaHax, BK/IOYasA U Pecnybanky TafKMKUCTaH, 60/1bLYO pob
MrpaeT oxpaHa 1 NoaAdepsKaHue 340P0BbA HaceNeHus. YCTaHOB/EHO,
YTO YCTPaHEHWE WM MUHMMM3AUMA HebnaronpuATHbIX $aKkTopos
OKpY»KatoLLeit cpeapl 3arpsA3HEHHbIX MECTHOCTEN C YYETOM peLueHuit
pAAa 3aZay No ONTYMMU3ALMKM CUCTEM BOAOCHabKeHUA 1 Bogoobecne-
YEHWA HaceNIeHUA, a TaKKe OpraHM3aLms ONTUMANbHOMO M NOMHOLEH-

presence of fluoride compounds in the environmental objects of
Tursunzade city and are consistent with the results of studies car-
ried out by scientists from other countries [27, 28].

A comparative analysis of the studied groups depending on
the season of the year is given in Table 3.

As it is seen in the Table 2, when comparing groups by the
content of fluorides in water sources depending on the season,
statistically significant differences were found both for spring and
autumn. More particularly, these differences between zones in
the spring season are shown in Fig. 1.

As can be seen from Fig. 1, the average level of fluoride con-
tent in water sources of the control zone in spring was 0.39 mg/I
[0.34; 0.46], while in the experimental zone — 1.24 [1.15; 1.36]
with statistically significant difference (p<0.001).

In Fig. 2 the observed differences between the studied
zones in the autumn season of the year are shown.

As shown in Fig. 2, the average level of fluoride content in
water sources of the control zone in autumn was 0.54 mg/1[0.47;
0.60], and in the experimental one — 1.30 [1.20; 1.38] with sta-
tistically significant difference (p<0.001). The analysis shows the
highest contamination of water for domestic and drinking pur-
poses in the settlements of Tursunzade in the autumn season.

On the background of the progressive technological devel-
opment and increased technogenic load, the influence of unfavor-
able socio-economic factors on the people is observed in almost
all the countries, including the Republic of Tajikistan, therefore
protection and maintenance of health of the population plays an
important role. It has been established that elimination or mini-
mization of unfavorable environmental factors in polluted areas
contribute to the increase of the human body’s resistance to the
influence of these factors, provided the problems of optimization
of waterworks and water supply to the population, as well as of

Tabauya 3 CpasHumesbHbIl aHAIU3 COOPHAHUA hmMopudos Mexdy UccnedyembIMU 30HaMU U 8pemeHamMu 200a (Me/n1)

Boems roaa KoHTponbHas
P A (n=12)

BecHa 0,39 [0,34; 0,46]
OceHb 0,54 [0,47; 0,60]

=0,109 (>0,05)
Po (T=0; z=1,60)
CpeaHerognyHoe 0,44 [0,43; 0,53]
cofeprkaHune

OnbITHaA
(n=36) P
<0,001
1,24 [1,15; 1,36] (U=0; 2=-2,40)
<0,001
1,30 [1,20; 1,38] (U=0; 7=-2,40)
=0,076 (>0,05)
(T=3,5; z=1,77)
<0,001
1,27 [1,15; 1,38] (U=0; 7=-2,40)

TprmeYaHa: p — CTaTUCTUYECKaA 3HAYMMOCTb Pa3NMUMIA NOKa3aTeNeit My KOHTPONbHOM W ONbITHOM 30HaMK (o U-kputepuio MaHHa-YuTHH); p, — CTaTUCTMYeCKaA

3HaYMMOCTb Pa3/MuKA NoKasaTenei no cesoHam (no T-kputepuio BunkokcoHa)

Table 3 Comparative analysis of fluoride content between the studied zones and seasons (mg/l)

Control
(n=12)

Spring 0.39 [0.34; 0.46]

Autumn 0.54 [0.47; 0.60]
=0.109 (>0.05)

Po (T=0; 2=1.60)

Average annual content 0.44[0.43; 0.53]

Experimental

(n=36) P
1.24 [1.15; 1.36] (U:S,OZT-);40)
1.30[1.20; 1.38] (U=;?;2?21.4O)
=0.076 (>0.05)
(T=3.5; 2=1.77)
1.27 [1.15; 1.38] (Uzéf)ﬁ‘_’zl,m)

Notes: p - statistical significance of the differences in indicators between the control and experimental zones (according to the Mann-Whitney U-test); p, — statistical

significance of the differences in indicators by seasons (according to Wilcoxon’s T-test)
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Puc. 1 CpasHumenbHbil aHanu3 mexoy 30HaMU 8 seceHHuUl ce30H
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Fig. 1 Comparative analysis of fluorine content between zones in the
spring season of the year

HOrO NUTaHWUsA CNOCOBCTBYHOT MOBBILLEHMH YCTOMYMBOCTM OpPraHM3mMa K
BANAHMIO 3TUX PpaKTOPOB [29-33]. OZHMM U3 XMMUYECKUX 3/IEMEHTOB,
Hanbosee YacTo 0OHAPYKMBAEMBIX B 3arPA3HEHHBIX 0OBEKTAX, ABNA-
eTcA GTOp, KOTOPbIV NPEeACTaBNAET CEPbE3HYHO Yrpo3y ANA 340P0BbA
YenoBeKa U ABNAETCA SHAEMUYHOM NPUYMHOMN pa3BuTMa Gpatoopo3a, a
€ro HegoCTaToK Bbi3blBaeT Kapuec [2, 34, 35].

HeKkoTopble aBTOPbl K pailioHam MOBbLILEHHOTO COAEPKAHUA
¢dTOpa B NWUTbEBOW BOZE M APYrMX 0ObEKTaxX BHELIHeW cpeabl, Hapaay
¢ JcToHuel, Mongasueit, HekoTopbiMK obnactamm Poccuiickoin de-
aepaumn (KanuHuHcKow, MoCKOBCKOM, PizaHcKoM v ap.), owMbo4HO
npuancaatoT u Pecnybamky TagsKukuctaH [36). OgHaKo NpoBeAEHHbI-
MM paHee MccnefoBaHMAMM Obiso LOKA3aHO, YTo, HAOOOPOT, MHOTME
TeppuTopuM TagKUKUCTaHa OTHOCATCS K SHAEMMUYECKMM 30HaM C He-
[LOCTaTOYHBbIM coaepikaHnem $Topa, KPOMe PermoHa PacrooKeHUs
aZlOMUHWEBOTO 3aBOAQ, A MMEET MeCTO TEXHOTEHHOE 3arpsAsHeHue
OKpy»KatoLew cpeabl GTOPUCTBIMU COEAUHEHNAMM, TAKUMM Kak $TO-
pUCTbIN BOAOpOA v TBEpable dTopuabl [11, 26].

HeobxoaMMO OTMETUTb, YTO AAWTesbHOe HabaloaeHMe 33 Ka-
YeCcTBOM BOAbl NOA3EMHbIX BOZOWCTOYHMKOB B CAHUTAPHOM 30HE
aNlOMUHMEBOrO 33aBOAA MOKa3asio, YTo cogepKaHue Gpropuaos B eé
npobax, Kpome eanHNYHBIX Cy4aeB, peaKo npesbiwano MNAK. MoHu-
TOPUHIOM NMOA3EMHbIX BOAOUCTOYHWUKOB He Bbl10 YCTAHOB/IEHO BblIpa-
KEHHOM B3aMMOCBA3N MeXAY A/MTENbHOCTbIO GYHKLMOHMPOBAHMA
NPOM3BOACTBA U KOHLEHTpaLumen ¢ptopmaos B Boge. OgHAKO B HEKO-
TOPbIX U3 HUX TaKas B3aMMOCBA3b bblna BbifB/EHa. Haly AaHHble OT-
HOCWUTE/IbHO 3TOrO COMIACYHOTCA C pe3y/ibTaTaMu UCCeaoBaHui paaa
yuéHbix [11, 26].

3AKNIOYEHUE

CpepHeropoBoe cogepikaHve ¢propuaos B npobax Bogpl No Ha-
CeNnéHHbIM nyHKTam TypCcyH3a4e BapbUPOBasIo B LUIMPOKMX Npeaenax —
ot10,43 go 1,50 mr/n co cpeaHUm 3HaueHnem 1,04 mr/n. HanbonbLuas
KoHUeHTpaums ¢topa (1,52 mr/n) 6bina yctaHosseHa B cenie Loanéna
Axamoata HaBobog, B oceHHMiA nepuog,. KoHueHTpauma gTopa B npo-
6ax BoAbl, 0TOBPAHHbIX U3 3aKPbITbIX UCTOYHUKOB (CKBaXMHbI) B 30He
PacnoNOXKeHWU aIOMUHUEBOIO 3aBOAA, OblNa HE3HAYMTENLHO BbilUe,
YyeMm B BOZE APYr1X BOAOUCTOYHUKOB. B npobax Boabl, OTOBPAaHHbIX U3
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Fig. 2 Comparative analysis of fluorine content between the zones in
the autumn season of the year

the balanced food and nutrition, are being solved [29-33]. One
of the chemical elements most often found in contaminated ob-
jects is fluorine, which poses a serious threat to human health
and is an endemic cause of the fluorosis development, while its
deficiency causes caries [2, 34, 35].

Some authors erroneously classify the Republic of Tajikistan
as an area of high fluorine content in drinking water and other
environmental objects, along with Estonia, Moldova, and some
regions of the Russian Federation (Kalinin, Moscow, Ryazan, etc.)
[36]. However, earlier studies proved that, on the contrary to this
statement, many territories of Tajikistan belong to endemic zones
with insufficient fluorine content, except for the region where the
aluminum plant is located, with a technogenic pollution of the
environment with fluoride compounds, such as hydrogen fluoride
and solid fluorides [11, 26].

It should be noted that long-term monitoring of the water
quality of underground water sources in the sanitary zone of the
aluminum plant showed that the content of fluorides in its sam-
ples, except for isolated cases, rarely exceeded the MPC. Moni-
toring of underground water sources did not reveal a significant
interplay between the duration of manufacture and the concen-
tration of fluorides in water. However, in some of the water sourc-
es, this crosstalk could be revealed. Our data on this issue are
consistent with the results of studies by a number of scientists
[11, 26].

CONCLUSION

The average annual fluoride content in water samples in the
settlements of Tursunzade varied over a wide range from 0.43 to
1.50 mg/l with a mean value of 1.04 mg/l. The highest concen-
tration of fluorine (1.52 mg/l) was found in the village of Shodi-
yona, jamoat Navobod, in autumn. The concentration of fluorine
in water samples taken from sealed sources (wells) in the area of
the aluminum smelter was slightly higher than in water from oth-
er water sources. In water samples taken from water sources of
the control zone (jamoat D. Rakhmonov) in different seasons of
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BOAOMCTOYHUKOB KOHTPO/IbHOM 30HbI (AxKamoat [l. PaxMoHOB) B pas-
Hble nepuoabl roga Konndectso GTopuaos Konebanocb B npeaenax
0,39 #0 0,60 mr/n, uto He npesbiwano NAK. JaHHbI daKT cornacyerca
C Tem, 4TO B Axkamoarte []. PaxMOHOB OTMEYAETCA BOCTOYHOE Hamnpas-
JIEHVE BETPOB, MPU KOTOPOM NMPOUCXOANT HAUMEHbLUEE 3arpsA3HeHMe
06BEKTOB BHELLHEN cpesbl GTOPUCTBIMU COEAUHEHUAMM.

the year, the amount of fluorides ranged from 0.39 to 0.60 mg/I,
which did not exceed the MPC. This finding is consistent with the
fact that in D. Rakhmonov jamoat the east wind direction is reg-
istered, at which the pollution of the environment with fluoride
compounds is the least.
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ITIOCTTPABMATUYECKNN DPHAODPTAABMUT Y AETEU B TAAKUKUCTAHE

KAPVM-3AAE

Kadeapa oprasbmosornn, Taa>XMKCKMit rocy4apCTBeHHbIN MeAUIMHCKMIL yHuBepcurteT uM. AGyaan uban Cuno, dymante, Pecrrybanka Tagxuxucran

Lienb: M3y4nTb KAMHUKO-3NUAEMMONOTUYECKME OCOBEHHOCTM NOCTTPaBMaTUYecKoro sHgodTansmuta (MT3) y aeteit B TagKMKUCTaHE.

Martepuan u metoabl: NpoBeAEH PETPOCMNEKTUBHO-NPOCTIEKTUBHDINM aHanu3 caydyaes MNT3 y aeTeit (B Bo3pacTe Ao 15 neT) No AaHHbIM MasHbIX yYpexk-
AeHuin PecnybanKkn TagKUKUCTaAH, B KOTOPbIX OKa3bIBAETCA HEOT/IOKHAA NOMOLLb AETAM C TPAaBMOM opraHa 3peHus 3a nepuoabl ¢ 1993 no 2003 u ¢
2010 no 2018 roapl. Bce 6onbHble 6blav pasgeneHbl Ha cieaytowme rpynnbl: | rpynna — aetv ¢ MT3 nepuoga 1993-2003 r.r. (n=152), |l rpynna — getv ¢
NT3 nepuoga 2010-2018 r.r. (n=81), NT3-rpynna — Bce aeTu ¢ M1T3 B pe3y/bTaTe OTKPbITOM TpaBMbl r1a3a (OTT), 06beanHEHHbIE U3 | v I rpynn (n=225),
OTr-rpynna — Bce getu ¢ OTl 6e3 pa3suTua MTI 3a 06a yKa3aHHbIX MPOMEKYTKa BpemeHn (n=1794).

Pe3ynbTatbl: 33 Uccaeayemblii Nepuog BpemeHm 6bi1o BbissneHo 233 cayyas (6,4%) NT3 cpeamn 3590 aeTelt ¢ TpaBMamm opraHa 3peHus (3652 rnasa),
npu aTom Yactota NT3 npwu OTT cocTasuna 11,1%, a Npu 3aKpbITOi TpaBMe Nasa (OCNI0KHEHWE MOCTTPAaBMATUYECKUX A3B porosuupl) — 0,5%. Y manb-
ymKoB B 2,1 pasa yalle, YemM y AEBOYEK M Y CENbCKUX KuUTenel B 3,8 pasa Yalle, Yem y ropoackux passuaca MNTI. Npeobnagana Bo3pacTHan rpynna
4-6 net — 34,7%. CTaTUCTUYECKM 3HAUMMOW pasHULbl Mexay | v |l rpynnamu B oTHOWEHMM YacToTbl MT3, Aemorpaduyeckux nokasartenei u KMHu4e-
CKMX 0COBEHHOCTEN, KPOME YMEHbLIEHUA YaCTOTbl BHYTPUINA3HbIX MHOPOAHBIX Ten Bo |l rpynne, He oTmeyeHo. Puckom passutua NTI B rnasax ¢ OTT
ABUAUCb NO3AHEe 0bpalleHne U paHa POTOBHMLbI U CKIEPbI, B TO BPEMA KaK KPOBOM3/IUAHWE B NONOCTb Ia3a, BbiNafeHue cocyamucTort 060104KM 1
NOBPEXAEHME XPYCTaZMKa UMENN HU3KUIA PUCK BO3HMKHOBeHUA T3, OcTpota 3peHus (O3) B NT3-rpynne npu BbinucKe Bbina pacnpeaeneHa cemy-
IOLLMM 06pa3oM: OTCYTCTBME CBETOOLLYLLEHWUS OTMEYanoch B 22,2% rnas, O3=csetooulywieHne-0,04 B 29,8%, 0320,05 — B 11,6% cnyyaes. YaaneHue
rnasHoro a610Ka npousseseHo B 6% HabntogeHuit. Cybatpodms rnasHoro A610Ka CTaTUCTUYECKM 3HAYMMO Yalle pa3BUAack B masax ¢ MT3 (4,9%).
3akntoueHue: yactoTa NTI y aeTelt ocTaérca cTabuabHOM B 060MX UccneayemMbix nepuogax, Gaktopamm pucka passutua MTI nocne OTI agnsetca oT-
cpoyeHHoe obpalleHune nocse nonydeHuna OTI, NPOHMKaIOLWAA paHa POroBULLbl U CKNepbl. pUMeHeHWe MHTPaBUTPeaNbHbIX UHBEKLMI aHTUBUOTUKOB
B NpoLecce NepBUYHON XMpypruyeckoit 06paboTku npu OTI cHUKaeT puck passuTua MTI.

Kntouesble cnoBa: demckuli nocmmpasmamuyveckuii 3HOOpmansmum, mpasmsl 271034, OMKPbIMble MPasMbl 27103d.

Ona yutuposaHua: Kapum-3age XA. MoctTpaBmatuyeckuii sHA0GTanbMuUT y aetelt B TaguKucTaHe. BecmHuk AsuyeHHsl. 2021;23(2):184-200. Available
from: https://doi.org/10.25005/2074-0581-2021-23-2-184-200

PEDIATRIC POSTTRAUMATIC ENDOPHTHALMITIS IN TAJIKISTAN

KH.J. KARIM-ZADE

Department of Ophthalmology, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: Study the clinical and epidemiological patterns of posttraumatic endophthalmitis (PTE) in children in Tajikistan.

Methods: Retrospective-prospective analysis of PTE cases in children (aged up to 15 years), was carried out based on data from ophthalmologic
institutions of the Republic of Tajikistan providing emergency care to children with eye injuries for the period from 1993 to 2003 and 2010 to 2018. All
patients were divided into the following groups: 1% group — children with PTE referred in 1993-2003 (n=152), 2" group — children with PTE referred in
2010-2018 (n=81), PTE group — all children with PTE as a result of open globe injury (OGI) from the 1 and 2™ groups (n=225), OGI group — all children
with OGI without subsequent development of PTE in both indicated time periods (n=1794).

Results: During the study period, 233 (6.4%) of PTE cases were detected among 3,590 children with ocular trauma (3,652 eyes), where incidence of
PTE in children with OGI was 11.1%, and with closed globe injury (CGI) - complication of posttraumatic corneal ulcers —0.5%. PTE developed 2.1 times
more frequently in boys than in girls and 3.8 times more likely in a rural than urban settings. The prevailing age group was 4-6 years, accounting for
34.7% of cases. There was no statistically significant difference between the 1% and 2" groups in terms of the incidence of PTE, demographic indicators
and clinical features, except decreased frequency of intraocular foreign bodies (IFB) in the 2™ group. Delayed patient’s presentation and wounds in the
cornea and sclera were associated with higher risk of PTE development in the patients with OGI, while hemorrhage in the eye cavity, choroid prolapse
and lens injury had lower risk of PTE. Visual acuity (VA) in PTE patients upon discharge was distributed as follows: absence of light perception was
observed in 22.2% of the eyes, light perception/VA = 0.04 —in 29.8%, VA >0.05 — in 11.6% of cases. The removal of the eyeball was performed in 6% of
observations. The phthisis of the eyeball was significantly more common in the eyes with PTE (4.9%).

Conclusions: The incidence of pediatric PTE remains stable in both study periods, the risk factors for PTE development after OGI are delayed patient’s
presentation and penetrating injury of the cornea and sclera. Application of intravitreal injections of antibiotics during the surgical debridement (SD)
of OGI reduces the risk of PTE.

Keywords: Pediatric posttraumatic endophthalmitis, ocular trauma, open globe injury.

For citation: Karim-Zade KhJ. Posttravmaticheskiy endoftal’mit u detey v Tadzhikistane [Pediatric posttraumatic endophthalmitis in Tajikistan]. Vestnik
Avitsenny [Avicenna Bulletin]. 2021;23(2):184-200. Available from: https://doi.org/10.25005/2074-0581-2021-23-2-184-200

BBEAEHUE INTRODUCTION

MoctTpaBmaTnyeckuii aHgodTanemut (MT3) ABNAETCA OAHUM PTE is one of the most devastating complications of eye in-

U3 FPO3HbBIX OC/IOKHEHWUI NOBPEXAEHUA I1a3Horo A6A0Ka, KOTopbIM  jury, which often leads to blindness and low vision, and in some
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334acTylo NPUBOAMT K c/enote M c1aboBMAEHWIO, @ B HEKOTOPbIX
cnyyasx v notepe rmasa [1]. YaenbHbiit Bec NTD cpeau Bcex BUAOB
sHZodTaNnbMUTOB cocTaBnaeT 44%-95% [2, 3]. Yactota MNTI B pesynb-
TaTe OTKPbITbIX TPaBm rnasa (OTI) Bo Bcex BO3PACTHbIX rpynnax Kone-
6netca, No AaHHbIM uTepaTypsl, oT 1,4% ao 45,8% [4-9]. Pa3sutue
3HAO0PTANbMUTA B AETCKOM BO3PACTE COMPSAMKEHO C HEKOTOPLIMM OCO-
GEHHOCTAMM CTPOEHWSA 11a3HOTo A6/I0KA, TAKUMM Kak, resneobpasHas
CTPYKTYpPa CTEKN0BUAHOTO TeNa, NPENATCTBYHOLLAA MPOHUKHOBEHMIO U
PacnpOCTPaHEHUIO MHTPABUTPEANbHbIX aHTUOMOTUKOB; cNabo Bbipa-
YKEHHbIMM }an06amm 1 CUMNTOMaMM B Ha4aIbHOM CTaAWM Pa3BUTUSA,
a TaKXKe He4OCTaTKOM W/IM OTCYTCTBMEM aHAMHECTUYECKMX AaHHbIX Y
MasIEHbKUX MM NAOXO KOOMEPUPYIOWMX AeTel, YTO 3aTPyAHAET CBO-
€BpPEeMEHHYI0 NOCTaHOBKY AuarHosa. Mpobnema MT3 y aetelt 3atpo-
HyTa B paboTax y4éHbIX pPasHbIX CTPaH, TaKMX KaKk M3paunb [8], Kutai
[10-12], Henan [13], UHams [14, 15], BbeTHam [16], oaHaKo, AaHHble
06 3TOi NaTonornm cpeam AeTCKOro HaceneHus TaAKMKUCTaHa NpaK-
TUYECKM OTCYTCTBYHOT.

LLENb UCCNEQOBAHUA

M3yueHne KAMHUKO-3MMAEMUONOTMYECKUX 0COBEeHHOCTeN NoCT-
TpaBMaTMYeCKoro aHgodTanbMuUTa y AeTeit B Pecnybaunke TagKuku-
CTaH.

MATEPUAN U METOAbI

MpoBesE&H PeTPOCNEeKTUBHO-NPOCNEKTUBHBIA cOOp U aHanu3
[aHHbIX U3 UCTOpUIA BonesHen AeTeit ¢ TpaBMaMu OpraHa 3peHus, B
YaCTHOCTY C OTKPbITBIMU U 3aKPbITbIMK TPaBMamMm rasa (0TI n 3TT) B
Bo3pacte o 15 net. [laHHble 6biaM cobpaHbl 3a nepuoapl ¢ 1993 no
2003 # ¢ 2010 no 2018 roabl No Bcem 0¢pTaIbMONOTUYECKUM YUPENK-
[EHVAM CTPaHbl, KOTOPbIE OKa3bIBAKOT YPreHTHYI0 U Cneuuannsnpo-
BaHHYI0 O0PTaNbMONOTMYECKYIO MOMOLLb JETAM U B3POCAbIM C TPaB-
MaMwu opraHa 3peHus. Bce 6onbHble 6biaM pasgeneHbl Ha cheayoLme
rpynnsbl: | rpynna—aetv ¢ MT3 nepuoga 1993-2003 r.r. (n=152), Il rpyn-
na — aetv ¢ MT3 neproga 2010-2018 r.r. (n=81), (I n Il rpynnbl, Takxe
nmeHyemble Kak | 1 |l neprogpl). C Lenbio cpaBHUTENLHOTO aHaIM3a
dakTopos, BavsAOWMX Ha pa3suTue MTI B rmasax ¢ OTI, Bce Aetn ¢
OTT 6bin pasaeneHsb! Ha 2 rpynnbl: NT3-rpynny — Bce getm ¢ NT9 B
pesynbtate OTI, 06beanHEHHble U3 | u Il rpynn (n=225) u OTr-rpyn-
ny — Bce get ¢ OTI 6e3 pa3suTua MT 3a 06a yKasaHHbIX Npome-
KyTKa BpemeHnu (n=1794). Cnyyan ¢ 3HZOTaNbMUTOM B pesynibTaTe
3T, u3-3a Manoro ymcia HabnogeHwi (n=8), He BblIM NOABEPTHYTLI
CpaBHUTENIbHOMY CTaTUCTUYECKOMY aHanwn3y co caydasamm 3TT 6e3 sH-
podranbmuta.

Bbiin cobpaHbl M NPOaHaNU3MPOBaHbI Credytolue AaHHble U3
uctopuii 6onesHeit: BO3pacT, No, Bpemsa oT MOMEHTa TpaBMbl 10 Mo-
CTYN/NIEHWA B CTaLMOHap, COCTOAHWUE FNa3a Npy NOCTyNAeHUK, OCTpoTa
3peHna (03) npu NocTynaeHUn U BbINUCKe, NPOBEAEHHbIE eyebHble
MEPONPUATUA U OCNONKHEHMA. MNPOBEAEH CPaBHUTENbHbIN aHanU3
4acToTbl, KAMHUKM U ncxogos MTI mexay ABYMA BblleyKa3zaHHbIMK
nepuoaamm, Takke bbian oueHeHbl GaKkTopbl PUCKA, NPUBOASALLME K
pazsututo MT3 npwm OTT.

CraTcTnyeckan obpaboTka faHHbIX bblna nposegeHa ¢ Mo-
MOLLbIO NPUKNAZHOro nakeTa «Statistica 10.0» (StatSoft Inc., USA).
KauecTBeHHble NokasaTtenu 6bian npeacTaBaeHsbl B Buae ponei (%).
CpaBHEHWE HE3aBUCUMbIX HOMWUHA/IbHBIX AaHHbIX (KAYeCTBEHHbIX MO-
KasaTenel) NpoBeAeHO METOAAMU HEMAPaMETPUYECKOM CTAaTUCTUKM C
npumeHeHnem Kputepues X1 kaapat NMMpcoHa, Xu keagpat MNupcoHa
¢ nonpasKoii MeTca B ciyyae npu Konnyectse meHee 10 HabatogeHMN
B 06O AYeiKe YeTbIPEXNO/IbHOM TabnnLpbl 2X2 U TOYHOTO KpUTEPUS

cases, eye loss [1]. The prevalence of PTE among all types of en-
dophthalmitis comprises 44-95% [2, 3]. According to the litera-
ture data, the incidence of PTE as a result of OGl in all age groups
ranges from 1.4% to 45.8% [4-9]. The development of endoph-
thalmitis in children is associated with certain features of the eye-
ball, such as the gel-like structure of the vitreous body, which pre-
vents the penetration and spread of intravitreal antibiotics; mild
complaints and symptoms at the initial stage of development, as
incomplete or absent history in young or poorly complying chil-
dren, which hampers its early diagnosis. The pediatric PTE issues
are raised by the researchers from different countries, such as Is-
rael [8], China [10-12], Nepal [13], India [14, 15], Vietnam [16],
however, data on this pathology in Tajikistan are scarce.

OBIJECTIVE

Study the clinical and epidemiological patterns of posttrau-
matic endophthalmitis (PTE) in children in Tajikistan.

METHODS

A retrospective and prospective collection and analysis of
data from the case histories of children with ocular trauma (OT)
was undertaken, in particular with OGI and CGI in patients un-
der the age of 15. Data were collected for the periods of 1993 to
2003 and 2010 to 2018 from all ophthalmologic institutions in the
country providing urgent and specialized ophthalmological aid to
the children and adults with eye injuries. All patients were divided
into the following groups: 1% group — children with PTE referred
in 1993-2003 (n=152), 2" group — children with PTE referred in
2010-2018 (n=81); the 1%t and the 2™ groups are also referred to
as the 1% and the 2" periods. For the purpose of a comparative
analysis of the factors affecting the development of PTE in eyes
with OGI, all children with OGI were divided into 2 groups: PTE-
group — all children with PTE as a result of OGI, combined from
the 1% and 2" groups (n=225) and OGI group — all children with
OGI without development of PTE for both indicated time periods
(n=1794). Due to the insufficient number of patients with PTE as
a result of CGI (n=8), they were not included in the comparative
statistical analysis with cases of CGI without PTE.

The following data from the case histories were collected
and analyzed: age, gender, time from the onset of injury to ad-
mission to the hospital, eye condition at admission, visual acuity
(VA) at admission and discharge, treatment and complications. A
comparative analysis of the incidence, clinical features and out-
comes of PTE between the two aforesaid time periods was car-
ried out; and risk factors leading to the development of PTE in
OGI were assessed.

Statistical data processing was done using the Statistica 10.0
software (StatSoft Inc., USA). Qualitative indicators were pre-
sented in per cent (%). Comparison of independent nominal data
(qualitative indicators) was carried out using the methods of non-
parametric statistics, such as the Pearson Chi-square test, Pear-
son Chi-square with Yates correction in case of less than 10 ob-
servations in any cell of the 2x2 table, and Fisher’s exact test with
less than 5 observations in any cell of the 2x2 table. Comparison
of dependent nominal data was carried out using the McNemar’s
Chi-square test. For compare of absolute independent values the
Mann-Whitney test was used. The difference was considered sta-
tistically significant if p<0.05.

185



Karim-Zade Kh] Posttraumatic endophthalmitis in children

AVICENNA BULLETIN
Vol 23 * No 2 * 2021

duwepa Npu KonnyecTse MeHee 5 HabntoaeHNI B NtoboN Auelike ye-
TbIPEXNONbHOM Tabnuupl 2X2 CpaBHEHME 3aBUCHMbIX HOMUHANbHbIX
ZlaHHbIX NPOBELEHO C UCMONb30BaHMEM KpuTepua Xu Keagpat Mak-
Hemapa, a abcontoTHbIX He3aBUCUMBbIX BeanunH — no U-kputepuio
MaHHa-YutHu. Npu 3HaveHumn p<0,05 pasnnuma cYMTanmUChb CTaTUCTU-
YECKM 3HaUMMbIMM.

PE3YNbTATDI

Bcero B pamkax uccnenosaHus 6bi10 BbissneHo 3590 aeteit ¢
OTKPbITOM M 3aKPbITOM TpaBMoW rasa (3652 rnas). B nepsom uccne-
ZLyemoM NpomexkyTKe BpemeHn bbino 2320 aeteit (2369 mas, u3 Ko-
Topbix 3Tl — 1105 a3, OTF — 1264 rnasa), Bo BTopom — 1270 aeteit
(1283 rnasa, cpepy kotopbix 3TI — 528 rnas n OTI — 755 ras). YacToTa
MT3 nokasaHa B Tabn. 1.

B Hawem uccnesosaHun B 233 cnyyanx (6,4%) us 3652 rnas c
TPaBMaMM OpraHa 3peHua 6bin anarHoctuposaH MTI: B nepsom ne-
puoge — B 152 rnasax u3 2369 (6,4%), n Bo BTopom — B 81 rasy us
1283 (6,3%), npu 3TOM YacToTa pas3suTHA MNTI He MMEET cTaTUCTMYe-
CKM 3HaUMMOW pasHULpl Mexay oboumm nepmogamu (p=0,89).

B 96,6% (225 n3 233 mas3) MNT3 passunca B pesynbrate OT v B
3,4% (8 u3 233 mas) — B pe3ynbrate 3TI (KaK OCNOXKHEHWE TpaBMaTUYe-
CKoro KepatuTa) (p<0,001). Mpu cpaBHEHUM Mexay Nepuogamu: B | ne-
puogae aeteit ¢ MTI npu OTT 6bin0o 148 (97,4%) v npun 3TT -4 (2,6%), BO
Il nepnoge — 77 (95,1%) u 4 (4,9%) cootseTcTBeHHO (p>0,05) (Tabn. 1).

YacTtoTa sHgodTanbmuta cpegm Bcex mas ¢ OTI cocTaBuna
11,1% (225/2019 cnyyaes): 11,7% (148/1264) 8 | nepuoge v 10,2%
(77/755) Bo Il nepuoge (p>0,05). YactoTa sHAOdTaNbMMUTA B pesysibTa-
Te NOCTTPaBMATMYECKOro KepaTuTa cpeam Bcex geten ¢ 3TI cocTaBuna
0,5% (8/1633), npu atom B | nepuoge — 0,4% (4/1105) 1 0,8% (4/528)
8o Il nepunoge (p>0,05).

PacnpezeneHue no nony 1 MeCTy }KUTENbCTBA NOKA3aHO B TabA. 2.

Kak cnegyet ns 1abn. 2 MT3 y manbymkoB Habatopanca 8 2,1 pasa
(8 2,1 pasa B | rpynne 1 B 2 pasa Bo |l rpynne, p>0,05) yalye, no cpas-
HeHuto ¢ aeBodkamu (p<0,001). leHaepHOE COOTHOLLEHUE COXPaHAeT-
cA B 06OMX Mccneayemblx nepuogax. IHA0GTaNbMUT pas3suca B8 3,8
pa3a yalle y cenbCKUx AeTer, Yem y ropofckux (p<0,001) (e 3,6 yawe
8 | nepnoge v 8 4,1 - 8o Il neproge, p>0,05).

PacnpegeneHne no BospacTy npuseseHo B 1aba. 3, 4 1 puc.

CpesHuin Bo3pacT aeteit coctasun 7,443,7 net 8 | nepuoge u
5,612,8 neT — BO BTOPOM (Npu CpaBHEHUM MefMaH Bo3pacTa B 0benx
rpynnax CTaTUCTUYECKU 3HAYMMOW PasHULbI He oTMeYaeTcs, p>0,05).
B | nepvope npeobnagana sBospactHan rpynna 7-10 net (33,6%), a Bo
Il — 4-6 net (46,9%). Mpu 3TOM OTMEYAETCA CTAaTUCTUYECKM 3HAUNMOE
yBe/NIMYEHMWe aeTel B Bo3pacTe 4-6 neT v ymeHblueHuWe B BospacTe 7-10

Tabauya 1 PacnpedeneHue [1T3 8 3a8ucumocmu om 8uda Mpasmbi
| rpynna

RESULTS

A total of 3590 children with OGI and CGI (3652 eyes) were
enrolled in this study. The 1% study period included 2320 chil-
dren (2369 eyes, of which 1105 eyes — with CGI and 1264 eyes
with OGl), in the 2" period there were 1270 children (1283 eyes,
among which 528 — with CGIl and 755 — with OGlI).

Incidence of PTE is shown in the Table 1.

In our study, PTE was diagnosed in 233 cases (6.4%) out of
3652 eyes with OT: in the 1% period there were 152 eyes with PTE
out of 2369 (6.4%), and in the 2" period — 81 eyes with PTE out
of 1283 (6,3%), with no significant difference for the incidence of
PTE between the two periods (p=0.89).

In 96.6% of eyes (225 of 233) PTE developed as a result of
0OGl, and in 3.4% (8 of 233) — resulting from CGI (as a complica-
tion of traumatic keratitis), (p<0.001). When comparing between
periods: in the 1% period PTE developed in 148 (97.4%) patients
with OGI and 4 (2.6%) — with CGI, in the 2" period — PTE was di-
agnosed in 77 (95.1%) and 4 (4.9 %) patients with OGI and CGI
respectively (p>0.05) (Table 1).

The incidence of endophthalmitis among all eyes with OGlI
was 11.1% (225/2019 of cases): 11.7% (148/1264) in the 1% pe-
riod and 10.2% (77/755) in 2" period (p>0.05). The rate of en-
dophthalmitis as a result of post-traumatic keratitis among all CGI
children was 0.5% (8/1633), with 0.4% (4/1105) in the 1* period
and 0.8% (4/528) in the 2™ period (p>0.05).

Distribution by gender and residence is shown in the Table
2. As follows from the table, PTE in boys was observed 2.1 times
more often than in girls (p<0.001) with no significant difference
for this indicator between the time groups, p>0.05 (2.1 times in
the 1 group and 2.0 in the 2" group). Thus the gender ratio is
maintained in both periods under investigation. Endophthalmitis
developed 3.8 times more often in rural children than in the ur-
ban patients (p<0.001) (3.6 times difference in the 1% period and
4.1 times — in 2™ period, p>0.05).

Distribution by age is shown in the Tables 3, 4 and Fig.

The average age of children was 7.4+3.7 years in the 1% pe-
riod and 5.6+2.8 years in the 2" period (with no significant dif-
ference between the medians in both groups, p>0.05). The age
group of 7-10 years (33.6%) prevailed in the 1% period, while the
age group of 4-6 years (46.9%) — in the 2™ period. At the same
time, there was a statistically significant increase in the number
of children aged of 4-6 years and a decrease in the age groups of
7-10 and 11-15 years in the 2" period compared to the 1% period

Il rpynna

0,
Bua TpaBmbl n=152 | rpynna % n=81 Il rpynna % p
MNT3 B pesynbrarte 3TM* 4 2,6 4 4,9 =0,3582 (x*=0,84)
MNT2 B pe3ynbrate OTT 148 97,4 77 95,1 =0,3582 (x*=0,84)

MpUMeYaHKa: p — CTaTUCTMYECKaA 3HAYMMOCTb Pa3IMYNA MEXKAY FPyRNamMm No KpuTepuio X2 MpcoHa; * — ¢ nonpaskoi Metca

Table 1 Distribution of PTE depending on the type of injury

. 1 group « 2" group o o
Type of injury n=152 1 group % n=81 2" group % p
PTE after CGI* 4 2.6 4 4.9 =0.3582 (x?=0.84)
PTE after OGI 148 97.4 77 95.1 =0.3582 (x>=0.84)

Notes: p - statistical significance of difference between the groups by x? Pearson test; * — with Yates correction
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Tabnuya 2 PacnpedeneHue no nosy u mecmy xumesscmea demetli ¢ [1T3

Mokasatenb ';’:yl';;a | rp;/{,nna I :,F,:ygr;"a
Manbumkm 103 67,8 54
[JeBoukun 49 32,2 27
fopoa 33 21,7 16
Ceno 119 78,3 65

NpumeyaHve: p — CTaTUCTUYECKAA 3HAUMMOCTb PA3INYMA MEKAY rpynnamu no Kputepuio x2 NMpcoHa

Table 2 Distribution of children with PTE by gender and residence

% n=81
Boys 103 67.8 54
Girls 49 32.2 27
Urban 33 21.7 16
Rural 119 78.3 65

Note: p — statistical significance of difference between the groups by x? Pearson test

1 11-15 net Bo |l neproge No cpaBHeHUIo ¢ nepsbIm (Taba. 3, puc.). Mo-
JIYYEHHbIE Pe3y/IbTaTbl XapaKTEPU3YHOT 06LLYHO KapTUHY BO3PACTHOTO
pacnpefeneHus aeTel ¢ TpaBMoii opraHa 3peHus (TO3) B obomx ne-
p1oAax B HaLLeM UCCNEL0BAHNM C TeHAEHLMEN K omosioxKeHuto NT
BO BTOpOM nepuoge. OcobeHHO Takas TeHAEHUMA NOATBEPKAAETCA
npu cpaBHeHuun NTI-rpynnbl ¢ OTI-rpynnoi, rae npeobnaaatot AeTm
4-6 net B 0benx rpynnax, M Bo3pacTHasa rpynna 2-3 seT y geten ¢
MT3 cTaTUCTUYECKM 3HAYMMO OTIMYAETCA OT TaKoM e rpynnbl ¢ OTT
(tabn. 4).

Bpemsa oT MOMeHTa nony4yeHna TPaBMbl 4O NOCTYM/EHUA B CTa-
LMOHAp NpescTaBaeHo B Tabn. 5u 6.

Kak BuaHO 13 Tabn. 5, cpeaHee Bpems A0 NOCTYN/eHUA B CTa-
LiMOHap COCTaBWIO B NepBom nepuoge B cpegHem 4,5t4,9 aHA, BO
BTOpoM — 3,514,0 cyTok. B | neproae 23% aeteit nocTynuam B nepsbie
24 yaca nocne TpasMbl, Bo Il —32,1%. Ha sTopbie 1 6onee cyTku NocTy-
nunm 65,1% netel B | nepuoge u 60,5% — Bo BTopom. CTaTUCTUYECKM

Tabauya 3 Pacnpedenerue no so3pacmy e | u Il 2pynnax

Il rpynna 1+11 1+11
% g n=233 %
66,7 =0,8650 (x>=0,03) 157 67,4
33,3 =0,8650 (x?=0,03) 76 32,6
19,8 =0,7270 (x*=0,12) 49 21,0
80,2 =0,7270 (x2=0,12) 184 79,0
2" group 1+I1 1+l
% . n=233 %
66.7 =0.8650 (x>=0.03) 157 67.4
33.3 =0.8650 (x?=0.03) 76 32.6
19.8 =0.7270 (x*=0.12) 49 21.0
80.2 =0.7270 (x?=0.12) 184 79.0

(Table 3, Fig.). The results obtained characterize the general pic-
ture of the age distribution of children with OT in both periods
with a trend towards decreasing age of children with PTE in the
2" period. This trend is particularly prominent when comparing
the PTE group with the OGI group, where children aged 4-6 years
predominate in both groups and the age group of 2-3 years in
children with PTE is statistically significantly more numerous than
the OGI group of the same age (Table 4).

Time from injury to admission is shown in the Tables 5, 6.

As follows from the Table 5, the time from injury to hospi-
tal admission averaged 4.5+4.9 days in the 1% period, and 3.5+4.0
days in the 2™ period. In the 1% period 23% of children were ad-
mitted within the first 24 hours after the injury, while in the 2™
period the rate increased to 32.1%. On the 2" and subsequent
days the rate of admission was 65.1% in the 1% period and 60.5%
—in the 2" period. There was no statistically significant difference

Il rpynna Il rpynna

Bo3pacTHble rpynnbi : ;’:‘;‘;"z'a | rp;nna
1rog v mnagwe* 3 2,0
2-3 roga 24 15,8
4-6 net 41 27,0
7-10 net 51 33,6
11-15 net* 33 21,7

n=81 % P
1 1,2 =0,6798 (x?=0,17)
19 23,5 =0,1508 (x’=2,26)
38 46,9 =0,0022 (x?=9,38)
17 21,0 =0,0445 (x?=4,04)
6 7,4 =0,0055 (x?=7,72)

TpyMeyaHma: p — CTaTUCTUYECKaRA 3HAYMMOCTb Pa3NMUMA MKy rPynnamm no Kputepuio X2 MpcoHa; * — ¢ nonpaskoi Metca

Table 3 Distribution of children by age in the 1% and 2" groups

1 year and below*
2-3 years

4-6 years

7-10 years

11-15 years*

1 group
n=152

3
24
41
51
33

1% group

%
2.0

15.8
27.0
33.6
21.7

2" group 2" group
n=81 %
1 1.2
19 23.5
38 46.9
17 21.0
6 7.4

Notes: p — statistical significance of difference between the groups by x? Pearson test, * — with Yates correction

p

=0.6798 (x?=0.17)
=0.1508 (x?=2.26)
=0.0022 (x?=9.38)
=0.0445 (x?=4.04)
=0.0055 (x?=7.72)
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45
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30 23,5
25
20 15,8
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5 2 12
0 |
no 1ropa 2-3ropa 4-6 net
1 year and 2-3 years 4-6 years
below

M | nepuoga / period
Il nepnog/ period

33,6

21

7-10 net
7-10 years

3HAUMMOrO PasnUYMA Mexay | 1 |l rpynnamu B OTHOLIEHUM BpemMeHU
OT MOMEHTa TPaBMbI j0 NOCTYMN/IEHUS B CTALLMOHAP HE OTMEYEHO.
CpegHee Bpema NpuBLITUA HA CTAaLMOHApHOE JfeyeHue B

MT3-rpynne coctasuno 4,1+4,8 aHa (meamana 3 aHa), a 8 OT-rpynne
—1,943,1 pHa (meamaHa 1 geHsb). Mpwu cpaBHeHun MT3- u OTI-rpynn
OTMEYAETCA CTAaTUCTUYECKM 3HAYMMAsA Pa3HMLA MEXAY HUMM BO BCEX

Tabauya 4 PacnpedeneHue no so3pacmy 6 [T3- u OTI-epynnax

21,7

7,4
11-15 net Puc. PacnpedeneHue demeli ¢ T3 no 803-
11-15 years pacmy e | u ll epynnax

Fig. Distribution of children with PTE by
age in the 1* and 2" groups

between the 1% and 2" groups in terms of the time from the mo-
ment of injury to the hospital admission.

The average time to hospital admission in the PTE group was
4.1+4.8 days (median 3 days), and in the OGI group — 1.943.1 days
(median — 1 day). There was a significant difference between PTE
and OGI groups in all duration groups, for example: in the first 24

1 rog v mnagwe* 4 1,8 60 3,3 >0,05
2-3 ropa 40 17,8 233 13,0 0,048 X*=3,92
4-6 net 78 34,7 569 31,7 >0,05 x*=0,80
7-10 net 66 29,3 546 30,4 >0,05 x’=0,12
11-15 net 37 16,4 386 21,5 >0,05 x>=3,11
NpYMeyaHus: p — CTaTUCTUYECKaA 3HAYMMOCTb PA3INYMA MEXKAY rPYNnamu no Kputepuio X2 NMpcoHa; * — ToYHbIi Kputepuii duwepa
Table 4 Distribution by age in the PTE and OGI groups
R e
1 year and below* 4 1.8 60 3.3 >0.05 NaN
2-3 years 40 17.8 233 13.0 0.048 X>=3.92
4-6 years 78 34.7 569 31.7 >0.05 x*=0.80
7-10 years 66 29.3 546 30.4 >0.05 x°=0.12
11-15 years 37 16.4 386 21.5 >0.05 x’=3.11
Notes: p - statistical significance of difference between the groups by x? Pearson test; * — Fisher’s exact test
Tabnuya 5 Bpems om momeHma mpasmsl o nocmynseHus 8 cmayuoHap 8 | u Il epynnax
| rpynna | rpynna Il rpynna Il rpynna
S;ipv,:-l(i;::;emn [0 NOCTYN/IeHus, 4549 35440
MepguaHa* 3,0[1,0; 5,0] 3,0[1,0; 4,0] =0,133788 (Z=1,50)
[o 24 yacos 35 23,0 26 32,1 =0,1336 (x>=2,25)
2-3 cyTKM (25-72 u) 49 32,2 30 37,0 =0,4611 (x*=0,54)
Bonee 4 cyTok (>73 u) 50 32,9 19 23,5 =0,1329 (x>=2,26)
HenssectHo** 17 11,2 6 7,4 =0,3584 (x?=0,84)

[pUMeYaHKA: p — CTaTUCTUYECKaA 3HAYUMOCTb Pa3NMUMA MEX Ly rpynnamm no Kputepuio X2 MupcoHa; * — no U-Kputepuio MaHHa-YuTHM; ** — c nonpaskoii Metca
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Table 5 Time from injury to admission in the hospital in the 1** and 2" groups

1 group 2" group 2" group
?“\Zir;\;ge time to admission, days 4.5+4.9 3.544.0
Median* 3.0 [1.0; 5.0] 3.0 [1.0; 4.0] =0.133788 (z=1.50)
1 day 35 23.0 26 32.1 =0.1336 (x*=2.25)
2nd — 3 day 49 32.2 30 37.0 =0.4611 (x*=0.54)
4t day and later 50 32.9 19 23.5 =0.1329 (x?=2.26)
No information** 17 11.2 6 7.4 =0.3584 (x*=0.84)

Notes: p — statistical significance of difference between the groups by x? Pearson test; * — Mann-Whitney U-test; ** — with Yates correction

BPEMEHHbBIX KaTeropuaAx: TaK, B nepsble 24 yaca noctynuno 51,9%
neteli ¢ OTT 1 TonbKo 26,7% petent ¢ NTI (p<0,001); Ha 2-3 cyTKU —
17,2% cnyyaes ¢ OTI v 33,3% c MT3, Ha 4 n 6onee cytkn — 11,7% un
29,8% (p<0,001) coOTBETCTBEHHO, YTO NOATBEPNKAAET TOT (GaKT, UTo
0TCpOYEeHHOE ObpalLleHMe 1 OKasaHWe NMOMOLLY ABNAETCA 3HAUMMbIM
dakTopom pucka passutua MT3 (Tabn. 6).

0cobeHHOCTN KNMHUYECKMX NPOABEHMI 3a60/1e€BaHUA OTMeYe-
Hbl B Tabn. 7 m 8.

KaKk BMAHO 3 Tabn. 7, NPOHMKAIOLWME PaHbl POroBULbI BCTpE-
yanuce B 63,5% rnas B | nepmoge n 72,7% 8o |l, paHeHna cknepbl — B
16,9% u 15,6%, KopHeo-cknepanbHol obnactu—B 15,5% 1 7,8% 8 | n
Il nepnogax cooTBETCTBEHHO. BHyTpUrnasHoe nHopoaHoe teno (BrUT)
6b1710 AnarHocTuposaHo B 18 rasax (12,2%) B | v 3 (3,9%) rnasax 8o I
nepuoae, YTo MMeNo CTaTUCTUYECKM 3HAUMMYIO pa3Huuy (p=0,0393).
Mpu CpaBHEHUWU KNMHUYECKMX NPOSABAEHWUI TPAaBMMUPOBAHHBIX [1a3 C
MNT3 (BbiNageHMe 060104EK U CTEKNOBUAHOTO TeNa, rmdema 1 remod-
Ta/lbM) MeXAy ABYMA NePUOAAMM CTAaTUCTMUYECKM 3HAUMMOM Pa3HULLbI
He Habntogaetcs.

Mpun cpaBHutenoHom aHanuze OTI- n MT3-rpynn oTmevaercs,
4TO NPOHMKAOLLAA PaHa POrOBULbI BCTPEYAETCA NOYTHU OLMHAKOBO Ya-

hours 51.9% of children with OGI and only 26.7% with PTE were
admitted (p<0.001); on the 2" — 3 day — 17.2% of cases with
0GI and 33.3% with PTE, on 4" day and later — 11.7% and 29.8%
(p<0.001), respectively, which confirms the fact that if seeking for
medical aid and the treatment are delayed, it becomes a signifi-
cant risk factor for the development of PTE (Table 6).

Clinical features are summarized in the Tables 7, 8.

Penetrating wounds of the cornea were found in 63.5% of the
eyes in the 1% period and 72.7% in the 2" period; scleral injuries —
in 16.9% and 15.6%, injuries in the corneo-scleral region —in 15.5%
and 7.8% respectively (Table 7). IOFB was diagnosed in 18 eyes
(12.2%) in the 1 period and in 3 eyes (3.9%) in the 2™ period, the
difference between the groups being significant (p=0.0393). There
was no statistically significant difference between the two periods
for the incidence of certain clinical manifestations in the injured
eyes with PTE, such as prolapse of the uvea and vitreous body, hy-
phema and vitreous hemorrhage (Table 7).

Comparative analysis of the OGI and PTE groups showed
that a penetrating wound of the cornea occurs almost equally of-
ten in both groups (p>0.05); scleral injury doubles development

Tabnuya 6 Bpems om momeHma mpasmsl 0o nocmynaerus 8 [1T3- u OTI-epynnax

Bpemsa ao nocrynnexHma HT?‘-:rgzy: na % OT:;;g;:na % p 3HauyeHue
;E)Tip,mH(«e'\j:(?)eMﬂ [0 NocTynieHus, 41448 19431
MepguaHa 3 1
00 24 yacos 60 26,7 934 52,1 <0,001 x*=51,6
2-3 cyTHu (25-72 u) 75 33,3 308 17,2 <0,001 X=34,0
Bonee 4 cyTok (>73 ) 67 29,8 210 11,7 <0,001 x?=55,2
HewnssecTHO 23 10,2 342 19,1 <0,001 x>=10,6
NpuMeyaHue: p — CTaTUCTUUECKAsA 3HAUMMOCTb PA3INUMA MEXKAY rpynnamu no Kputepuio x2 NMupcoHa
Table 6 Time to admission in the hospital in the PTE and OGI groups
e AN N
Mean time to admission, days (M+o) 4.1+4.8 1.9+3.1
Median 3 1
1 day 60 26.7 934 52.1 <0.001 x>=51.6
2" - 3 days 75 33.3 308 17.2 <0.001 x>=34.0
4 day and later 67 29.8 210 11.7 <0.001 X?=55.2
No data 23 10.2 342 19.1 <0.001 x>=10.6

Note: p — statistical significance of difference between the groups by x? Pearson test
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Tabauya 7 KnuHuka aHOogpmanemuma e | u Il epynnax

KnuHuka I 'r‘r:!r;rzla
MpoHuKatoLwana Tpasma porosuLbl 94
[MpOHMKatoLWan TpaBMa CKaepbl 25
MpoHuKaloLWwas TpaBma )3
KOpHeo-cKiepanbHol obnactn*

KOHTYy3MOHHbIV pa3pbiB™ 6
BHyTpurnasHoe nHopogHoe Teno (BrUT)* 18
Kepatut* 4
BbinageHue cocygmcToli 060104KM 50
BbinageHue cteknosugHoro tena* 12
Mmdema* 10
femoptanom* 7
KaTapakra 41
OTcnoMKa ceTyaTkm 1

TpYMeYaHma: p — CTaTUCTUYECKaRA 3HAYMMOCTb Pa3NNuMA Meay rpynnamm no Kputepuio X2 MpcoHa; * — ¢ nonpaskoi Metca

Table 7 Clinical features of the PTE in the 1t and 2™ groups

| rpynna Il rpynna Il rpynna
% n=81 % 5

63,5 56 72,7 =0,2682 (x*=1,23)
16,9 12 15,6 =0,7454 (x*=0,11)
15,5 6 7,8 =0,0897 (x*=2,88)
4,1 3 3,9 =0,9269 (x>=0,01)
12,2 3,9 =0,0393 (x*=4,25)
2,6 4 4,9 =0,3582 (x>=0,84)
32,9 18 22,2 =0,0879 (x*=2,91)
7,9 9 11,1 =0,4153 (x>=0,66)
6,6 5 6,2 =0,9045 (x*=0,01)
4,6 3 3,7 =0,7470 (x>=0,10)
27,0 14 17,3 =0,0972 (x*=2,75)
0,7 0 0,0

st st nd nd

Clinical feature Fgowp | Fgowp  Figoup  2group p
Penetrating corneal injury 94 63.5 56 72.7 =0.2682 (x?=1.23)
Penetrating scleral injury 25 16.9 12 15.6 =0.7454 (x*=0.11)
f:gr}z:fting injury of the corneo-scleral 23 15.5 6 78 =0.0897 (’=2.88)
Rupture* 6 4.1 3 3.9 =0.9269 (x*=0.01)
Intraocular foreign body (IOFB)* 18 12.2 3 3.9 =0.0393 (x*=4.25)
Keratitis* 4 2.6 4 4.9 =0.3582 (x*=0.84)
Uveal prolapse 50 32.9 18 22.2 =0.0879 (x>=2.91)
Vitreal prolapse* 12 7.9 9 11.1 =0.4153 (x?>=0.66)
Hyphema* 10 6.6 5 6.2 =0.9045 (x2=0.01)
Vitreous hemorrhage* 7 4.6 3 3.7 =0.7470 (x*>=0.10)
Cataract 41 27.0 14 17.3 =0.0972 (x>=2.75)
Retinal detachment 1 0.7 0 0.0

Notes: p — statistical significance of difference between the groups by x? Pearson test; * — with Yates correction

cTo B 0beunx rpynnax (p>0,05), B r1asax ¢ paHeHMEM CKAepbl B 2 pasa
yawe passmeaetcs MT3 (p<0,001), B To Bpems Kak B 11a3ax C paHe-
HMEM KOPHEOCKNEepPanbHOM 0bnacTi B 2 pasa pexe BcTpeyaertca MTI
(p<0,001). Taknm 0bpa3om, paHa B 061aCTU CKAEPbI ABASETCA HAKTO-
pom pucka pa3sutua MT3. Hannume BIUT 8 rnaszax ¢ MT3 sbiwe (9,3%),
yem B masax ¢ OTT (7,2%), ogHaKo, faHHaA PasHMLA CTaTUCTUYECKM
He 3HauMma (p>0,05), npu 3Tom yacToTa passuTua MTD cpean Bcex
rnas ¢ BIUT coctasunna 14% (21/150). B NT3-rpynne no cpaBHeHMIo ¢
OTl-rpynnoii fOCTOBEPHO pexe BCTPEUAOTCA TakMe COMyTCTBYHOLLME
U3MEHEHMA, KaK BbINaZEHWUE COCYANCTON 0D60N0UKM, CTEKIOBUAHOMO
Tena, rudema, remodTasbM M KaTapakTa (p<0,001) (tabn. 8).

Octporta 3peHus (03) npu NOCTYyNIEHUN U BbINUCKE NOKa3aHa B
Tabn. 9-12.

Mpw noctynnenum B 34 (22,4%) B | v B 6 nasax (7,4%) o Il rpyn-
ne cBeTooLlyLeHue otcyTcTBoBano (p=0,004). O3 konebanacb OT cBe-
Toowyuwenuna 1o 0,04y 68 (44,7%) B | ny 28 (34,6%) neteit Bo |l nepu-
oze (p=0,1331), 0320,05 Habntopanacb B4 (2,6%) 1 5 (6,2%) (p=0,182)
r71a3ax CoOTBETCTBEHHO (Tabn. 9).
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of the PTE (p<0.001), while injury of the corneo-scleral region
makes development of PTE twice less common (p<0.001). Thus,
scleral injury is a risk factor for PTE development. The incidence
of IOFB in eyes with PTE (9.3%) is insignificantly higher than in
eyes with OGI (7.2%, p>0.05), while overall incidence of PTE
among the eyes with IOFB comprised 14% (21/150). Concomitant
changes, such as vitreous and uveal prolapse, hyphema, vitreous
hemorrhage and cataract are significantly less common in PTE
compared to the OGI groups (p<0.001) (Table 8).

Vision on admission and discharge is shown in the Tables
9-12.

Upon admission in 34 eyes (22.4%) of the 1 group and in
the 6 eyes (7.4%) of the 2™ group, light perception was absent
(p=0.004). VA ranged from light perception to 0.04 in 68 children
(44.7%) in 1% period, and in 28 children (34.6%) in the 2™ period
(p=0.1331); VA>0.05 was observed in 4 (2.6%) and 5 (6.2%) eyes
in the 1*t and 2" groups respectively (p=0.182).
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Tabnuya 8 KnuHuyeckue ocobeHHocmu 8 MT3- u OTl-epynnax

MokasaTens HT: :;zy:na nTa :Zynna OT:=;[;;:na OTT- :/;:ynna p 3navenme
MpoHuMKatowas Tpasma porosuLbl 150 66,7 1112 62,0 >0,05 x*=1,87
[MpOHMKatoLWan TpaBMa CKAepbl 37 16,4 157 8,8 <0,001 x>=13,6
ggﬁ:cv:;arou.l,aﬂ TpaBMa KOPHEeOo-CKaepanbHoM 29 12,9 415 23,1 <0,001 2=12,2
KOHTY3MOHHbIN pa3pbiB™* 9 4,0 110 6,1 >0,05 x>=1,64
BHyTpurnasHoe nHopogHoe Teno (BrnT) 21 9,3 129 7,2 >0,05 x*=1,34
BblinageHue cocyamnctoii 060104KM 68 30,2 1168 65,1 <0,001 x>=102,5
BbinageHne cTeKNoBUAHOro Tena 21 9,3 396 22,1 <0,001 x*=19,8
Mmbema 15 6,7 433 24,1 <0,001 x’=33,3
femogpranom* 10 4,4 283 15,8 <0,001 x*=20,7
Katapakra 55 24,4 745 41,5 <0,001 x>=24,4
OTcnoika cetyaTrmn** 1 0,4 8 0,4 >0,05

TpUMeYaHma: p — CTaTUCTUYECKaA 3HAYMMOCTb Pa3NNUMA MEX Y rpyNnamm no Kputepuio X2 MMpcoHa; * — ¢ nonpaskoit Metca; ** — TouHbIi kpuTepuit duiepa

Table 8 Clinical features of the PTE and OGI groups
PTE group

PTE group

OGl group OGl group

Clinical feature h=225 % n=1794 % p Value

Penetrating corneal injury 150 66.7 1112 62.0 >0.05 x’=1.87
Penetrating scleral injury 37 16.4 157 8.8 <0.001 x’>=13.6
Penetrating injury of the corneo-scleral region 29 12.9 415 23.1 <0.001 x?=12.2
Rupture* 9 4.0 110 6.1 >0.05 x’=1.64
Intraocular foreign body (IOFB) 21 9.3 129 7.2 >0.05 x=1.34
Uveal prolapse 68 30.2 1168 65.1 <0.001 x>=102.5
Vitreal prolapse 21 9.3 396 22.1 <0.001 x*=19.8
Hyphema 15 6.7 433 241 <0.001 x*=33.3
Vitreous hemorrhage* 10 4.4 283 15.8 <0.001 x?=20.7
Cataract 55 24.4 745 41.5 <0.001 x’=24.4
Retinal detachment** 1 0.4 8 0.4 >0.05 NaN

Notes: p — statistical significance of difference between the periods by x? Pearson test; * — with Yates correction; ** — Fisher’s exact test

Mpw BbINWUCKE OTMEYAETCA CTaTUCTUYECKM 3HAUMMOE CHUNKEHME
KOJIMYECTBA /133 C OTCYTCTBMEM CBeTOBOCMpPUATUA C 28,3% B | nepuo-
Ae 10 9,9% so Il (p=0,0012) u ¢ O3, KonebAtoLWeca OT CBETOOLLYLLE-
Hus 8o 0,04 ¢ 36,2% 8 | nepuoae ao 18,5% 8o Il nepuoge (p=0,005), a
TaKKe CTaTUCTUYECKM 3HAUMMOE yBennyeHue uncna aeter ¢ 0320,05
¢ 7,9% B | nepnoge ao 18,5% Bo Il (p=0,0322), To ecTb HabnogaeTca
CTaTUCTUYECKM 3HAUMMOE Y/yULleHNe GYHKLMOHANbHbIX Pe3yNLTaToB
B0 Il rpynne no cpaBHeHMto ¢ nepBoit (Taba. 9).

Mpw cpaBHeHUW pe3ynbTaToB NeYeHnUs SHAOPTaIbMUTOB B Ka-
KOOM OTAENbHO B3ATOM Nepuoge Habiogaetca yBennyeHue yncna
7133 C OTCYTCTBMEM CBETOOLLYLIEHWUA, NPU 3TOM B NEPBOM nepuoae
3Ta pasHMLA CTaTUCTMYeCcKM 3Haunma (p=0,0000), a BO BTOPOM — HET
(p=0,0703). B nepsom Mnepuoae TaKKe OTMEYaeTCA CTaTUCTUYECKU
3HaYMMOE yMeHbLLeHMe yncna mas ¢ 03=cseT-0,04 (p=0,0007). B 060-
WX NEPUOAAX B Pe3ynbTaTe NeYeHUA OTMEYAEeTCa yBeNNYeHUe Yncia
rna3 ¢ 0320,05, npy 3TOM BO BTOPOM nepuoje 3Ta pasHuLA CTaTUCTV-
yecku 3Haunma (p<0,05) (tabn. 10, 11).

CpasHenue MNT3- n OTl-rpynn nokasano, 4yto 8 MT3-rpynne cra-
TUCTUYECKM 3HaYMMO bonblue aeTelt noctynuno ¢ O3 paBHoO Hyto U
03, konebntowelica ot ceeTooLLyweHuna Ao 0,04 (p<0.001 n p<0.01 co-

At discharge, there was a significant decrease in the number
of eyes with absent light perception in the 2" period (9.9%) com-
pared to the 1% period (28.3%), (p=0.0012) and with VA ranging
from light perception to 0.04 in the 1% period (36.2%) compared
to the 2™ period (18.5%), (p=0.005); the number of children with
VA20.05 significantly increased from 7.9% in the 1% period to 18.5%
in the 2" (p=0.0322); thus there was a significant improvement of
functional indicators in the 2™ group compared to the 1% group.

Comparison of the results of treatment of endophthalmitis in
the groups demonstrated that in both periods the number of eyes
with absent light perception increased, wherein in the 1% period
this difference was significant (p=0.0000), while in the 2™ period
it was not (p=0.0703). In the 1* period the number of eyes with VA
from light perception to 0.04 significantly decreased (p=0.0007). In
both periods, as a result of treatment, there is an increase in the
number of eyes with VA>0.05, while in the second period this dif-
ference is statistically significant (p<0.05) (Tables 10, 11).

In PTE group at admission the number of children with
VA=0 and VA from light perception to 0.04 was significantly
higher compared to OGI group (p<0.001 and p<0.01 respective-
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Tabauya 9 Ocmpoma 3peHus npu nocmynseHuu U eeinucke 8 | u Il 2pynnax

Ocipora apenms (03) | 'r‘r:!r;rzla | rpoyAnna 1 :Ip=y8n1na 1l rp;nna p
3peHue npu nocTynaeHnm
03=0* 34 22,4 6 7,4 =0,0040 (x*=8,28)
03=cseTt-0,04 68 44,7 28 34,6 =0,1331 (x>=2,26)
0320,05* 4 2,6 5 6,2 =0,328 (x*=0,96)
03 HeusBecTHa 46 30,3 42 51,9 =0,0012 (x*=10,5)
3peHue Npu BbINUCKe

03=0* 43 28,3 8 9,9 =0,0012 (x*=10,4)
03=cBeT-0,04 55 36,2 15 18,5 =0,0051 (x*<7,85)
0320,05* 12 7,9 15 18,5 =0,028 (x*=4,83)
O3 HeusBecTHa 42 27,6 43 53,1 =0,0001 (x*=14,8)

TpUMeYaHua: p — CTaTUCTUYECKaR 3HAYMMOCTb Pa3NNUMA My TPYRNamMm no Kputepuio X2 MUpcoHa; * — ¢ nonpaskoi Metca

Table 9 VA in the 1%t and 2™ groups at hospital admission and discharge

VA 1% group 1% group 2" group 2" group 3
n=152 % n=81 %

VA at admission
VA=0* 34 22.4 6 7.4 =0.0040 (x2=8.28)
VA=light perception-to 0,04 68 44.7 28 34.6 =0.1331 (x2=2.26)
VA>0,05* 4 2.6 5 6.2 =0.328 (x*=0.96)
VA no known 46 30.3 42 51.9 =0.0012 (x*>=10.5)

VA at discharge
VA=0* 43 28.3 8 9.9 =0.0012 (x>=10.4)
VA=light perception- to 0.04 55 36.2 15 18.5 =0.0051 (x*=7.85)
VA20.05* 12 7.9 15 18.5 =0.028 (y?=4.83)
VA no known 42 27.6 43 53.1 =0.0001 (x>=14.8)

Notes: p — statistical significance of difference between the groups by x? Pearson test; * — with Yates correction

OTBETCTBEHHO). MpK Bbinucke B MTI-rpynne 0TMeYaeTcs 3HaUUTENbHO
6onblue aeteli ¢ Hynesow 03 B cpaBHeHun ¢ OTT-rpynnoit (p<0,001).
CTaTUCTMYECKM 3HaUMMBIX pasnnunit mexay OTr- u MT3-rpynnamu B
KoHeyHoi O3 npu BbINMUCKE, KONEDMIOLLENCA OT CBETOOLLYLLIEHUSA 40
0,04, HeT. braronpusaTHbIe UCXoapl TPaBM Habatogatotca B OTI-rpyn-
ne, Kak 3TO CneayeT U3 CTAaTUCTMYECKM 3Hauumo Bonbliero uucna
60nbHbIX o 3peHnem 0320,05 npm Bbinucke (p<0,001) (Tabn. 12).

Mcxoapbl M ocnoxkHennsa NT npeactasneHbl B Taba. 13 n 14.

Bo BTOpOM McCeayemom Nepuoge, Hapaay ¢ MHTpakamepans-
HbIM BBeleHMEeM aHTUOMOTMKOB, 6oN1ee LMPOKO NPAKTMKOBaAOCh MX
NPUMEHEHWE B BULE UHTPABUTPEANbHbIX MHBEKLMIA MPU NPOBEAEHUM
NepBMYHOMN XMpyprudeckoit 06paboTku (MXO) oTKPbITOM TpaBMbI Ma-
33, 3 TaKKe MHTPABUTPEAsIbHbIE UHBEKLMM aHTUOMOTUKOB B PaHHMUX
cTagusx NT3, YTO NO3BOAWIO CHU3UTL YMCNIO SHYKIEaLMI B PaHHEM
noctonepauyMoHHOM nepuoge ¢ 12 ras (7,9%) B | nepuoge £0 2 (2,5%)
— B0 BTOpOM (p>0,05). Bo Il rpynne cy6atpodua rnasHoro AbaoKa u
BTOPWYHAA [IayKOMa BCTPEYA/IUCH PEXKE, YEM B MEPBOI, HO AaHHas
pasHuLa bblna CTaTUCTUYECKU HE3HAUMMA. Y 2 aeTelt Habatogancs ne-
pexog, B naHodTanbmut (1,3%), y 1 pebérka (0,7%) passunocb cumna-
TUYECKOe BOCMaseHMe Ha NapHoM a3y (Taba. 13).

Cybatpodusa rmasHoro a610Ka CTaTUCTUUYECKM 3HAYMMO uYalle
passunacb B masax ¢ MTI (p<0,001) no cpaBHeHuto ¢ OTI-rpynnoi.
XoTs ¢dMOPO3 CTEKNOBUAHOMO Tena WM BTOPUYHAA F1ayKoma BCTpeYa-
ncb valwe B MT3-rpynne, ofHaKo, AaHHan pasHMLUa bblia cTaTuCTNYe-
CKM He3Hauuma (p>0,05) (Tabn. 14).
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ly). At discharge in the PTE group, there were significantly more
children with VA=0 compared to the OGI group (p<0.001). There
were no significant difference between the OGI and PTE groups
at discharge in the range from light perception to VA=0.04. Fa-
vorable outcomes of injuries were observed in the OGI group,
as evidenced by significant increase of the number patients with
VA20.05 at discharge (p<0.001) (Table 12).

Outcomes and complications are presented in the Tables
13, 14.

In the 2™ period, along with intracameral administration of
antibiotics, their intravitreal injections during the surgical debride-
ment became more common in patients with OGI patients and at
the early stages of PTE, which made it possible to reduce the num-
ber of enucleations in the early postoperative period from 12 eyes
(7.9%) in the 1% period to 2 (2.5%) — in the 2™ period (p>0.05). In
the 2" group phthisis of the eyeball and secondary glaucoma were
insignificantly less common than in the 1% group. Two children
(1.3%) developed panophthalmitis, and one child (0.7%) — sympa-
thetic inflammation in the paired eye (Table 13).

Phthisis of the eyeball was significantly more frequent in
eyes with PTE compared with the OGI group (p<0.001). Although
fibrosis of the vitreous body and secondary glaucoma were more
common in the PTE group, this difference between PTE and OGI
groups was insignificant (p>0.05) (Table 14).
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Tabauya 10 Ocmpoma 3peHusa npu nocmynseHuU U ebinucke 8 | 2pynne

| rpynna (n=152) 3peHue npu noctynaeHumn % 3peHue npu BbINUCKE % p

03=0 34 22,4 43 28,3 =0,0000 (x*=22,5)
03=cBet-0,04 68 44,7 55 36,2 =0,0007 (x*=11,4)
0320,05* 4 2,6 12 7,9 =0,073 (x?=3,23)
03 HeunsBecTHa 46 30,3 42 27,6 =0,0012 (x*=10,5)

TpUMeYaHHa: p — CTaTUCTUYECKaA 3HAYMMOCTb Pa3NNUMA MEX Y AaHHBIMM NPY NOCTYNACHUM W BbINWCKE NO KpuTepuio x> MakHemapa; * — ¢ nonpaskoii Metca

Table 10 VA in the 1* group at hospital admission and discharge

VA=0 34 22.4 43 28.3 =0.0000 (x*=22.5)
VA=light perception-to 0.04 68 44.7 55 36.2 =0.0007 (x>=11.4)
VA>0.05* 4 2.6 12 7.9 =0.073 (x*=3.23)
VA no known 46 30.3 42 27.6 =0.0012 (x*>=10.5)

Notes: p — statistical significance of difference between the VA at admission and discharge by x? McNemar’s test; * — with Yates correction

Tabauya 11 Ocmpoma 3peHus npu nocmynsaeHuu U eeinucke 8o Il epynne

Il rpynna (n=81) 3peHue Npu NOCTynAeHUu % 3peHue npu sbinucke % p

03=0* 6 7,4 8 9,9 =0,0703 (x*=3,28)
0O3=cseT-0,04 28 34,6 15 18,5 =0,9854 (x*=0,00)
0320,05* 5 6,2 15 18,5 =0,032 (x*=4,62)
03 HeusBecTHa 42 51,9 43 53,1 =0,0001 (x*=14,8)

MpumeyaHma: p — cTaTUCTUYECKan 3HAUMMOCTb pasnnuua mexay AaHHbIMKU NPU NOCTYNNEHUN U BbINUCKE NO KPUTEPUIO )(Z MaKHemapa; *—c ﬂOI'IpaBKOﬁ P‘ETCE

Table 11 VA in the 2" group at hospital admission and discharge

VA=0* 6 7.4 8 9.9 =0.0703 (x>=3.28)

VA=light perception—to 0.04 28 34.6 15 18.5 =0.9854 (x*>=0.00)
VA>0.05* 5 6.2 15 18.5 =0.032 (x*=4.62)

VA not known 42 51.9 43 53.1 =0.0001 (x°=14.8)

Notes: p — statistical significance of difference between the VA at admission and discharge by x> McNemar’s test; * — with Yates correction

Tabauya 12 Ocmpoma 3peHus npu nocmynneHuu U eeinucke 8 T3- u OT-2pynnax

MNT3-rpynna NT3-rpynna OTl-rpynna OTl-rpynna

OcTpoTta 3peHus n=225 % n=1794 % p 3HayeHue
3peHue npu NoCTynaeHumn
03=0 39 17,3 79 4,4 <0,001 X’=60,7
03=cseT-0,04 93 41,3 586 32,7 <0,01 X*=6,73
0320,05* 9 4,0 215 12,0 <0,001 x*>=12,9
03 HeusBecTHa 84 37,3 914 50,9 <0,001 x*=14,9
3peHue npu BbINUCKe
03=0 50 22,2 68 3,8 <0,001 x>=123,4
03=cBet-0,04 67 29,8 441 24,6 >0,05 X’=2,87
030,05 26 11,6 551 30,7 <0,001 x*=36,0
03 HeusBecTHa 82 36,4 734 40,9 >0,05 x>=1,66

TpUMeYaHHa: p — CTaTUCTUYECKaA 3HAYUMOCTb Pa3NIMUMA MEXAY FPyNNamm Mo KpuTepmio X2 NMupcoHa; * — ¢ nonpaskoit Metca
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Table 12 VA at hospital admission and discharge in the PTE and OGI groups

O <
VA by admission
VA=0 39 17.3 79 4.4 <0.001 x*=60.7
VA= light perception-to 0.04 93 41.3 586 32.7 <0.01 X’=6.73
VA>0.05* 9 4.0 215 12.0 <0.001 x*=12.9
NA not known 84 37.3 914 50.9 <0.001 x’>=14.9
VA by discharge
VA=0 50 22.2 68 3.8 <0.001 x’=123.4
VA=light perception- to 0.04 67 29.8 441 24.6 >0.05 x>=2.87
VA20.05 26 11.6 551 30.7 <0.001 X*=36.0
NA not known 82 36.4 734 40.9 >0.05 x*=1.66
Notes: p — statistical significance of difference between the groups by x? Pearson test; * — with Yates correction
Tabnuya 13 OcnoxcHeHusA u ucxodsl T3 6 | u Il epynnax
| rpynna | rpynna Il rpynna Il rpynna
Cy6aTtpodua* 9 59 2 2,5 =0,2378 (x*=1,39)
dnbpo3 CTEKNOBMAHOTO TENA 6 3,9 0 0,0
BTropuyHas rnaykoma* 5 3,3 2 2,5 =0,7274 (x*=0,12)
MaHodTanbmuT 2 1,3 0 0
CumnaTunyeckoe BocnaseHune 1 0,7 0 0

*

Mp1MeYaHma: p — CTaTUCTMYECKaA 3HAYMMOCTb Pa3IMUMA MEKAY FPynNamm no KpuTeputo x> MpcoHa; * — ¢ nonpaskoi Metca

Table 13 Complications and outcomes of PTE in the 1% and 2" groups

2" group 2" group
Subatrophy* 9 5.9 2 2.5 =0.2378 (x*=1.39)
Vitreal fibrosis 6 3.9 0 0.0
Secondary glaucoma* 5 3.3 2 2.5 =0.7274 (x*=0.12)
Panophthalmitis 2 1.3 0
Sympathetic inflammation 1 0.7 0
Notes: p - statistical significance of difference between the groups by x? Pearson test; * — with Yates correction
Tabnuya 14 OcnoxcHeHusA u ucxoosl 8 MT3- u OTI-epynnax
_ I'IT3n=;;;y5nna LE] ;pynna OT,I;= ;;J;:na oTr ;:ynna . 3nauenme
Cybatpodusa 11 4,9 17 0,9 <0,001 x*=23,0
®nbpo3 cTeknoBuaHoro Tena* 6 2,7 21 1,2 >0,05
BTopuyHan rnaykoma* 7 3,1 8 0,4 >0,05
NpYMeYaHus: p — CTAaTUCTUYECKaA 3HAYMMOCTb PAsINUMA MEXAY rpynnamu no Kputepuio X2 NMiupcoHa; * — TouHblit Kputepuin duiepa
Table 14 Complications and outcomes in the PTE and OGI groups
el Sl S
Subatrophy 11 4.9 17 0.9 <0.001 x?=23.0
Vitreal fibrosis* 6 2.7 21 1.2 >0.05
Secondary glaucoma* 7 3.1 8 0.4 >0.05

Notes: p - statistical significance of difference between the groups by x? Pearson test; * — Fisher’s exact test
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OBCYXAEHUE

Yacrora MNT3. B autepatype yactota NT npu OTI Konebnetca
ot 1,4% po 54,16% [7, 8, 14, 17]. B Hawem nccaeaoBaHNM YactoTa
MT3 cocTasuna 6,2% BO BCeW UCCNeAyeMON KoropTe AeTel € TPaBMOM
opraHa 3peHnusa, B yactHocTu, 11,1% npu OTI n 0,5% npw 3TI. Hawwm
[JaHHble COMOCTaBMMbI C pe3y/sbTaTamMu ApyrMx aBTOpPOB, KOTOpble
Habntoganu passutne MT3 npu OTl y geteit B 10% cnyyaes [9]. B
Halleln KoropTe geteit sHA0PTAIbMUT, Kak OCIOXKHEHNE NOCTTPABMa-
TUYECKOrO KepaTuTa, oTMedanca B 0,5% cayyaes, YTO HAMHOTO HUXKe
pe3ynbTaToB ApPYrMX UCCAeA0oBaTeNEN, KOTOpble NPUBOAAT UMdpy B
4,5% cnydaes [18]. OfHaKo, HEOBXOAMMO YUUTbIBATD, YTO UX AaHHbIE
OXBaTblBalOT B3POC/I0E HACENEHME, Y KOTOPOrO 3TUO/IOTMA TPABM OT-
NINYAETCA OT LETCKOM.

PacnpepeneHne no nony. TpaBMaTM3M OpraHa 3peHus valle
BCTPEYAETCA CPeaM NNL, MYXKCKOTO MoJa, HE3aBUCMMO OT BO3PaCTa,
4TO MPOCNEXKMBAETCA M B cay4yasx ¢ MTI. B Hawem mccneaoBaHum B
67,4% cnyyaes MMTI pa3BUACA Y MabYMKOB, COOTHOLIEHME M:K Oblf0
2,1:1 c HebonbLOM pasHuLeit mexay | 1 Il nepuogamu. NMoxoxee rex-
[EepHOe COOTHOLLEHME HAbAOAAETCA U Yy APYrUX UCCAepoBaTeNel: B
Kutae 1,9:1 [19] n 2,2:1 [10]; UHamm 2,1:1 [14]; CLUA 1,5:1 [20], xoTs
HeKoTOopble aBTOPbI COO6LWAOT M 0 Bonee BbipaKeHHOM FreHAepHOM
pa3Huue —6,5:1 [13].

PacnpepeneHne no mecTy KuTenbcTBa. B Halwem uccnenosa-
Huu MT3 passuAca B 3,8 pasa yalle y cenbckux aeteit (n=184; 79%),
yem y ropoackux (n=49; 21%). NopgobHas KapTnHa 0bbACHUMA 06LLel
KapTUMHOW pacnpefeneHuns AeTein ¢ TpaBMOM opraHa 3peHus B Taa-
UKUCTaHe [21], 1 3TO CBA3AHO C Tem, YTo 60/IbLLaA YacTb HaceneHun
cTpaHbl (0KoM0 70%) NPOXMBAET B CENbCKOWM MECTHOCTU. AHANOTWY-
Has KapTWHa npeobnafaHus getei-cenbyaH ¢ MTI npocneknBaeTca B
Kutae — 80,9% [10] v Bo BbeTHame — 76,7% [16].

PacnpepeneHune no Bo3pacty. B nposeg€HHOM Hamu nccneso-
BaHWM CpeAHUIA BO3PaACT AeTei coctasun 7,4+3,7 8 | rpynne n 5,642,8
net Bo |, 4TO yKa3blBaeT Ha CABWI B CTOPOHY OMO/IOMNeHMA. Hawm
pesynbTaThl COBMAZAOT C Pa3MYHbIMK aBTopamu: 7,812,3 <15net
[10]; 7,34 (oT 1 mec. go 16 net) [13]; 7,4 [20]; 5,3+2,8 (oT 3 go 10 neT)
[22]; 5,61%£2,93 (oT 5 mec. go 14 ner) [23]; 5,7£2,8 (ot 1 Ao 13 neT)
[3]. OzHaKo HeKoTopble MccneaoBaTENM COOOLLAIOT 0 6o/1ee BbICOKOM
YPOBHe AaHHOro nokasatens y geteit ¢ M7, HECMOTPA Ha BKAOYEHNE
Jeteit B Bo3pacte 4o 15 net: 8,5 net (o7 3 o 14 net) [24]; 9,443,8 (<15
ner) [25]; 8,0343,99 ner (o1 2 go 15 net) [16].

HeKoTopble MccnefoBaTeNy YKasbIBatOT, YTO BO3PACTHAsA rpyn-
na 3-6 neT npeobnagana Hag gpyrumu 54,2% [10], B TO Bpems Kak
Apyrve coobuwatoT, yto 6-10-neTHue coctasunum 43,3% cpean apyrnx
BO3PACTHbIX KaTeropui [16]. B Halem mccnegosaHuu rpynna 4-6 net
3aHMMaEeT NepBoe MeCTO Cpeay APYrMX BO3PaCTHbIX KaTeropui, AaH-
Has rpynna npeobnagaet —46,9% 8o |l paccmaTprBaeMom Nepuose, B
TO Bpems Kak B | nepuoge anaupyer rpynna 7-10 ner (33,6%).

Bpemsa ao nocrynneHus. MHorne aBTopbl e4NHOINACHO YKa-
3bIBAlOT Ha TO, YTO OTCPOYEHHOE 0bpaLLeHNE N OKa3aHME NOMOLLM
npu OTI asnatoTca paKTOpamu pUCKa PasBUTMSA IHAOPTaNbMUTA.
TaK, HeKoTopble uccnesoBaTeny coobLLatoT, YTO cpegHee Bpems
[0 noctynnexus y geten ¢ NT3 coctasuno 13,71 gHeil, meamaHa
— 3 aHs (o7 1 go 240 aHeit) [13]. Cpeam 16 naumeHTOB, NOCTYNMUB-
wux nocne 24 yacos nocne nonyvyenuna OTI, y 32,7% passunca NTI.
ABTOpbI YTBEPKAAOT, YTO Bpema nposeseHuna MXO cTatucTnyeckm
3HAYMMO cBA3aHO ¢ passutnem MTI (p<0,05) [10]. Takke apyrue
ncecnenoBarteny oTmeyatot, 4to getu ¢ N3 nocTynuaun B CPoKM oT 3
80 12 cyToK nocne TpaBmbl [25]. AHaNOTMYHO HEKOTOPbIE aBTOPbI
coobuwatot, uto 87% peteit ¢ MTI nocTynuamn Ha 2-8 CyTKM nocie
nosy4YeHus Tpasmbl [26].

DISCUSSION

Prevalence of PTE. In the literature, the incidence of PTE in
OGlI patients ranges from 1.4% to 54.16% [7, 8, 14, 17]. In our
study, the prevalence of PTE was 6.2% in the entire study cohort
of children with OT, in particular: 11.1% — with OGI and 0.5%
with CGl eyes. Our data correlate with the other results demon-
strating development of PTE in children with OGI in 10% of cases
[9]. In our cohort of children, endophthalmitis as a complication
of post-traumatic keratitis, was noted in 0.5% of cases, which
is much lower than the other authors’ results showing 4.5% in-
cidence of endophthalmitis in these patients [18]. However, it
should be taken into consideration that this reference presents
the results in the adult population, in which etiology of trauma
differs from that in children.

Distribution by gender. OT is more common among males,
regardless of age, which can be followed up in cases of PTE. In our
study, in 67.4% of cases PTE developed in boys, the ratio of boys
to girls being 2.1:1 with insignificant difference between the 1st
and 2nd periods. A similar gender ratio was observed by other
researchers: 1.9:1 [19] and 2.2:1 [10] in China; 2.1:1 in India [14];
1.5:1 in USA [20], although some authors reported much higher
rate of 6.5:1 [13].

Distribution by residence. In our study, PTE developed 3.8
times more often in rural (n=184; 79%) than in urban children
(n=49; 21%). This pattern can be explained by the general trend
of distribution of children with OT in Tajikistan [21], which is due
to the fact that most of the country’s population (about 70%)
lives in rural areas. A similar pattern of the prevalence of rural
children with PTE can be seen in China — 80.9% [10] and in Viet-
nam—76.7% [16].

Distribution by age. In our study, the average age of chil-
dren was 7.4%3.7 in the 1% group and 5.6+2.8 years in the 2™
group, which indicates a shift towards younger age. Our results
agree with the findings of other authors demonstrating average
age of children with this pathology as 7.8+2.3 (<15 years) [10];
7.34 (from 1 month to 16 years) [13]; 7.4 [20]; 5.3+2.8 (from 3 to
10 years old) [22]; 5.61+2.93 (from 5 months to 14 years) [23];
5.7+2.8 (from 1 to 13 years old) [3]. However, some researchers
report a higher average age of children with PTE, despite the in-
clusion criterion of the age under 15 years: 8.5 years (from 3 to
14 years) [24]; 9.4+3.8 (<15 years) [25]; 8.03+3.99 years (from 2
to 15 years) [16].

Other authors indicated that the age group 3-6 years old
(54.2%) prevailed over other ages [10], patients aged 6-10 years
accounted for 43.3% [16]. In our study, the age group of 4-6 years
was prevailing among other age categories, comprising 46.9% in
the 2™ period, while in the 1% period the group aged 7-10 years
(33.6%) was the largest.

Time to admission. Many authors agree that delayed appli-
cation for medical assistance and late care in OGI are risk factors
for the development of endophthalmitis. It was shown that the
average time to admission in children with PTE was 13.71 days,
the median being 3 days (from 1 day to 240 days) [13]. Among 16
patients admitted 24 hours after OGI, 32.7% developed PTE. The
authors believe that the time of surgical debridement is associat-
ed with the development of PTE (p<0.05) [10]. Other authors also
reported that children who developed PTE were admitted within 3
to 12 days after injury [25]. Similarly another authors indicated that
87% of children with PTE were admitted 2-8 days after injury [26].
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B Halwem 1ccnenoBaHUM TaKKe OTMEYAEeTCs CTaTUCTUYECKM 3Ha-
Ynmas pasHuua mexay MT3- n OTr-rpynnamu, npu 3TOM B nepsble 24
Yaca nocne NoayYyeHns TpaBMbl noctTynuno 52,1% aeteit ¢ OTI n 26,7%
neteli ¢ MT3 (p<0,001). A npu aHanM3e cayyaes ¢ No3AHMM obpalle-
HUEeM Ha BTOpble CyTKU 1 Bo/lee OTMEYAETCA CTAaTUCTUYECKM 3HAUMMOE
npeobnagave geteii ¢ NT3 (63,1%) Hag OTT (28,6%) (p<0,001).

Knunuka. 3oHa OTT. B Hawe paboTe B rasax ¢ MTI npoHWKa-
lolee paHeHWe poroBuLpbl Habaoganock B 66,7%, cknepbl — 16,4%,
KOpHeo-cknepanbHoW obnact — 12,9%, pynTypa/KOHTY3MOHHbIN
paspbIB [Ma3Horo A610Kka — B 4% cnyyaes. Mpu 3TOM NPOHUKatoLWasA
paHa CKAepbl CTaTUCTUYECKM 3HAUYMMO Yalle BcTpevanack B MT3-rpyn-
ne (16,4%), yem B OTl-rpynne (8,8%). MonyyeHHble HaMK Pe3yNbTaTbl
COMOCTaBUMbI C AAHHBIMM APYrUX UCCaeA0BaTeNeN, KOTOpbIe B I1a3ax
¢ NT3 B pe3ynbrate OTI paHy poroBuLbl Habaoganm B 62,7% ciyyaes,
cknepbl — B 25,6%, U KOpHeo-cknepasbHoi obnactm — B 12,7% rnas
[14]. Takxe HekoTOpble aBTOPbI COOOLLAIOT O MPOHMKAOWMX paHe-
HUAX porosuubl B 29 rasax u3 30 cayyaes MT3 [16]. B To e Bpems,
pe3ynbTaThl APYTMX UCCef0BaTeNel 3HAYUTENbHO OT/IMYALOTCA OT Ha-
wux: aHaodTanbMUT passunca B masax ¢ OTl 8 30He 1 (paHa porosu-
ubl) — 14%, 30He 2 (KOpHeO-CKNepanbHasa 0bnactb) — 64,5%, 30He 3
(cknepa) —21,5% [19].

Yacrora BIUT. YacToTa BIUT npu OTT Konebnetcs, No AaHHbIM
NuTepatypsbl, B npegenax 16-58% [6, 9, 28, 29]. B geTckom Bo3pacTe
BIUT HabntogaeTca pexe. Yactota sHA0DTaNbMUTOB cocTaBuna 6,9%
cpeaym Bcex getckmux OTI ¢ BIUT [28]. Hannume BIUT oTmeyanoch B
4,5% cnyyaeB B r1asax c NOCTTPaBMaTUYECKUMM SHAOPTaNbMUTaMM
[11]. B Hawem uccnepoBaHumM YacToTa passutua MTI cpeam Beex a3
¢ BIUT 6bina HemHoro Bbliwwe 1 cocTasuna 14% (21/150), a yaenbHbii
Bec BT B masax ¢ aHgodpTanbmutom — 9,3%, (Npu sTom oTmevaeTcs
CTaTUCTMYECKM 3HAUMMOE CHUXKeHMe yaenbHoro Beca BIUT ¢ 12,2% 8 |
nepvoge o 3,9% 8o Il nepuoge).

BbinageHue obonouek. B Halwem vccnenoBaHuu B masax ¢ N7
BbINaZleHMe CocyanCToN 060104KM U UCTEUYEHWE CTEKNOBUAHOIO TeNa
CTaTUCTUYECKM 3HAUYUMO PEXe BCTPeYanuchb B rasax ¢ MTI no cpas-
HeHuto ¢ OTI, noaTBepPKAan NPeANONOKEHWA aBTOPOB, YTO NPOAanc
Pafy*KKM U/UAN CTEKNOBUAHOTO Tea U Haauumne rmdembl yMeHbLIAKOT
PUCK Pa3BUTUA 3HAOPTANbMMUTA, NOCKOIbKY OHU MOTYT C/IYXKWTb 6a-
PbEPOM ANA NMPOHUKHOBEHMA MHbeKuMH [1, 12, 23].

KpoBousnusHue B nonoctb rnasa. OTmeyaercsa, 4To Npu Bblpa-
YKEHHbIX KPOBOM3NUAHMAX B MONOCTb 11333 PUCK PA3BUTUA THOMHbIX
OC/OKHEHWUM HamHoro Huxke [1]. B Hawem wccnesosaHumn rudema
Habntoganack B 6,7%, remodtanom — B 4,4% cnydaes ¢ sHAODTaNb-
MUTaMu, B To Bpems Kak npu OTI yactoTa rudembl coctaBuna 24,1%,
remodtanbma — 15,8%, UTO MMeNo CTaTUCTUYECKN 3HAUMMYIO PasHU-
Lly, NOATBEPXK AR, TaKUM 06pa30oMm, BbilecKasaHHoe. [lpyrue asTopbl
[12, 22] TaKKe OTMEYalOT HU3KKI PUCK pa3BuTMA MTD B rnasax C BHy-
TPUINA3HbIM KPOBOU3NNAHUEM, UTO MOXKET BbITb 06BACHEHO BaKTepU-
LIMAHBIMM CBOMCTBaMM KPOBU M TKAHEBOM MAKOCTY, BbITEKAIOLLMX B
paHy, cofepKalimx GUOPUH, aHTUTENA U NEMKOLMUTDI.

Karapakra. MoBpexaeHune Kancynbl XpycTanunka asnaetca dak-
TOPOM PUCKA pa3suTUA 3HAoGTanbMUTA. OfHAKO B Hallem uccne-
fosaHun B 24,4% cnydaes B rmasax ¢ NT3 u 8 41,5% B OTIl-rpynne
OTMEYaNocb MOMYTHEHWE XPYCTanWKa, YTO MMENO CTaTUCTUYECKM
3HAYMMYIO Pa3HULY W, TEM CaMbIM, YKa3blBaso Ha TO, YTO MOMYyTHe-
HMe XpYyCTasvKa ABNAETCA HECYLLECTBEHHbIM GaKTOpOoM pa3BuTua MT3
npu OTT. YacToTa NOMyTHEHMIA XpycTanunka B MTI-rpynne coBnagaet
C pesynbTaTamy HEKOTOpbIX uccnegosaHuit: 35,7% [15], 49,5% [19],
O[lHaKO, OHa BbILLE, YEM B COOBLLEHMAX ApYyrux aBTopoB: 8,3% [30],
10,5% [31].

OTCcnoiKa cetyaTku. OTCNOMKa ceTyaTku oTmedeHa B 0,4% cay-
yaes B MT n OTl-rpynnax 6€3 CTaTUCTUYECKM 3HAYMMOW PasHULbI
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In our study, there was also a significant difference between
PTE and OGI groups for early admission, with 52.1% of children
with OGI and 26.7% of children with PTE being admitted in the
first 24 hours after injury (p<0.001), while in case of delayed med-
ical care (2nd day or later) the rate of children with PTE (63.1%)
was significantly higher that with OGI (28.6%), (p<0.001).

Clinical features. OGI localization. In our observations de-
velopment of PTE resulted from penetrating injury of cornea in
66.7%, sclera — 16.4%, corneo-scleral region — 12.9%, contusion
rupture of the globe —in 4% of cases. At the same time, the pen-
etrating wound of the sclera was significantly more common in
the PTE group (16.4%) than in the OGI group (8.8%). Our results
correlate with the data of other researchers demonstrating devel-
opment of PTE as a result of OGI, such as corneal injury in 62.7%
of cases, sclera—in 25.6%, and corneo-scleral region —in 12.7% of
eyes [14]. Penetrating corneal injuries were reported in 29 eyes
out of 30 cases of PTE [16]. Other authors presented results on
OGI which considerably differ from our data, such as 14% inci-
dence of corneal injury complicated by endophthalmitis, 64.5%
— of corneo-scleral region, and 21.5% — of sclera injuries [19].

Incidence of the IOFB. The frequency of IOFB in OGl varies,
according to the literature, in the range of 16-58% [6, 9, 28, 29].
In children IOFB is observed less often. Incidence of endophthal-
mitis was reported as 6.9% among all pediatric cases of OGI [28].
IOFB were found in 4.5% of PTE cases [11]. In our study, the in-
cidence of PTE among all eyes with IOFB was slightly higher and
comprising 14% (21/150), and the rate of IOFB in the PTE eyes
was 9.3%. In the 2™ period incidence of IOFB (3.9%) was signifi-
cantly reduced compared to the 1 group (12.2%).

Prolapse of the vitreous and uvea. In our study, in eyes with
PTE, prolapse of the choroid and the vitreous body were signifi-
cantly less common in eyes with PTE compared to the OGI group,
confirming the authors’ assumptions that prolapse of the uvea
and/or vitreous body and the presence of hyphema reduce the
risk of developing endophthalmitis, since they can form a barrier
to the penetration of infection [1, 12, 23].

Intraocular hemorrhage. It is noted that with severe hemor-
rhage in the eye cavity, the risk of purulent complications is much
lower [1]. This observation is confirmed by our study, in which
hyphema was observed in 6.7%, vitreous hemorrhage — in 4.4%
of cases with PTE, while in OGI the incidence of hyphema was
24.1%, vitreous hemorrhage — 15.8%, with a statistically signifi-
cant difference between the groups. Other authors [12, 22] also
noted a low risk of PTE in the eyes with intraocular hemorrhage,
which can be explained by the bactericidal properties of blood
and tissue fluid leaking into the wound and containing fibrin, an-
tibodies and leukocytes.

Cataract. Lesion of the lens capsule is a risk factor for the
development of endophthalmitis. However, in our study, lens
opacity was noted in 24.4% of eyes with PTE and in 41.5% of eyes
in the OGI group, with statistically significant difference between
them; therefore lens opacity is an insignificant factor in the devel-
opment of PTE after OGI. The incidence of lens opacity in the PTE
group in our study correlated with the results of other authors:
35.7% [15] and 49.5% [19], however, it was higher than in the re-
ports of other researchers being 8.3% [30] and 10.5% [31].

Retinal detachment. Retinal detachment was noted in 0.4%
of cases in the PTE and OGI groups without a statistically signif-
icant difference between them. However, many researchers re-
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mexay Humu. OZHaKoO MHOrMe uccnefosaTeny coobuiatot o bonee
BbICOKOW YacToTe oTca0ek npu MT3. Tak, B nTepaType yaebHbI BeC
otcnoek gocturaet 14,3% [32], 20,3% [15] v aaske 38% [2]. Bonee Hu3-
Kaf 4acToTa OTC/IOMKM CETYATKM B HaLLEM UCCe0BaHWUM, BUAMMO, 06-
YCNOB/IEHA He BK/OYEHMEM OTCPOYEHHDBIX PE3y/IbTaToB HabnoaeHuUn
60/1bHbIX C 3HAO0PTAIbLMUTaMM B AJAHHOE UCCNEA0BAHME.,

OcTtpoTa 3peHusa. B Hawem uccneposaHum ¢uHanbHaa 03 B
NT3-rpynne 6bina pacnpeneneHa creayowym obpasom: CBETOOLLY-
weHune-0,04 B8 29,8%; 03 0,05 u Bbiwe — B 11,2%; B 21,9% cnyyaes
CBETOOLLYLLIEHWE OTCYTCTBOBANO, M3 HUX 14 getam (6%) nposeaeHa
SHYKNeaums.

Halum pesynbTaThl COBNAAAMOT C AAHHBIMM APYrUX UCCea0BaTe-
Nei, KoTopble 0TMEeYatoT, YTo y 29,5% naLMeHTOB OTCYTCTBOBA/O CBe-
TOBOCMPUATHE, U3 HWX B 6,1% HabnloAeHW nasa bblan SHYKNenpoBa-
Hbl [3]. B apyroit pabote coobuiaetcs, uto B 33% COXPaHEHHbIX a3
bYHKUMI He bbino, a 13% a3 bbiin yaaneHsl [26]. OgHako apyrve
aBTOpPbI CO06LAOT 0 60/1ee HU3KUX Ldpax OTCYTCTBMA CBETOOLLYLLLE-
HuA: 6,7% [32] 1 11,8% [22], v aHyKkneaumm 3,3% [22].

Hannuue ceetooulyweHns otmedanoch B 33,4% rnas [14], uto
CPaBHMMO C HaWwumu pesynstatamu — 24,9%. B nposeg€HHOM Hamu
nccneposarmn 030,05 pocturHyTa B 11,2%, 4t0 conoctaBMmo C pe-
3ynbTaTaMu Apyrux aBTopos, KoTopble otmeyann 0320,05 B 13,3%
[14], n 0320,1 y 18,2% peteit [20]. B apyrnx pabotax 0320,1 poctur-
HyTa y bonbluiero Konuyectsa AeTei. Takyto pasHuLy B GpUHaNbHOM
03 MOKHO 0OBACHWTL TEM, YTO UCCNEA0BAHMA, NPOBEAEHHbIE B NO-
cnefiHve LeCATUNETUSA, BK/IIOYAOT B ceba AeTCKue 3HA0DTaIbMUTBI,
KOTOpble NOABEPI/INCH HE TONbKO MHTPABUTPEaIbHOMY U CUCTEMHOMY
BBEAEHMIO aHTMBUOTUKOB, HO M PaHHEMY NPOBEAEHNIO BUTPIKTOMMM,
pe3ynbTaThl KOTOPOW MOryT UMeTb 6oniee 6aaronpuUATHLIN Ucxog He
TONIbKO B aHAaTOMMYECKOM COXPaHEHWUW [a3HOro A6/0Ka, HO W ero
byHKUMIA [5, 15]. B Halwem uccnefoBaHUM AETAM C SHAOPTAIbMUTAMM
He Oblfa NpoBeLieHa BUTPEOPETUHANbHAA XMPYPIUA B CUAY TOFO, YTO
[JaHHbIN MEeTOZ, NeYeHWA CTan JOCTYNEH B Hallel CTpaHe B TeyeHue
nocnesfHux 3-4 netT v NoKa peaKo UCNoNb3yeTCA ANA PaHHEro NeYyeHns
NT3 vy getein.

B nposBeaEéHHOM Hamu Mccnef0BaHMKM BO BTOPOM nepuoge 6o-
Nlee WMPOKO NPAKTUKOBANOCh MPUMEHEHWUE UHTPABUTPEAbHbBIX MHDB-
€KUM aHTMBMOTHKOB Npu nposesieHnn MXO OTKpbITOM TpaBMbl 171333,
4TO NO3BOINNO CHU3UTL YMC/I0 SHYK/EALMIA B PaHHEM NocneonepaLy-
OHHOM nepuoge ¢ 12 rnas (7,9%) B nepsom nepuoge fo 2 (2,5%) — so
BTOPOM. MeTa-aHann3 onyb6IMKOBaHHbIX paboT NoKasas, uto npodu-
NAKTUYECKOE MPUMEHEHME MHTPAKaMePabHbIX U MHTPABUTPEAbHbIX
MHBEKLMIA aHTUOMOTHUKOB BO Bpema nposegeHuna MXO paHbl cnocob-
CTBYET COXPAHEHMIO 1333, HO He yny4llaeT QyHKLUMOHA/bHbIV pe3yib-
TaT [33], UTO NOATBEPIKAAETCA M HALLIMMU PE3Y/IbTAaTaAMM.

Ucxopbl MTI. Yactota cybatpodum rnasHoro sabnoka Kone-
6netca ot 8,3% [27] po 13,3% cnyyaes [14]. B Haweit paboTe ya-
cToTa cybatpoduit (4,9% B MTI-rpynne) okasanacb HEMHOTO HUXKe
N0 CPAaBHEHMIO C BblleyKa3aHHbIMK aBTopamu. Bo BTopom nepuo-
Ae 6onbHbIM Bo Bpema MXO 6bi1o npoBefeHO UHTPaBUTPeanbHoe
BBEEHME AHTMOWMOTMKOB, YTO MO3BOAMNO COKPATUTb YMCIO 3SHY-
Kneauuu ¢ 7,9% 8 nepsom nepuoge o 2,5% so sTopom. Cnenota u
rmbensb rnasa ¢ nocneaylowein sHykneaumeln HabnogawTes B 25%
20 89,4% cnyyaes, HECMOTPA Ha MHTEHCKMBHOE NeveHue [1]. YacTo-
Ta 3Bucuepaluit/aHykneaumini npu aetckom NTI gocturaet 3,3%-
6,1% [3, 23].

Hawe nccnepgoBaHne orpaHMYeHo Tem, YTO OTAQNIEHHbIE pe3y/b-
TaTbl HabntogeHna 6onbHbIX ¢ NTI He OblaM BKAKOYEHDI, YTO 3aTpya-
HAET OKOHYaTeNbHYIO OLEHKY MCXOLOB MOCTTPABMATUYECKUX SHA0G-
TaNbMWTOB.

port a higher incidence of retinal detachment in patients with
PTE. Thus, in the literature, the rate of retinal detachment reach-
es 14.3% [32], 20.3% [15] and even 38% [2]. The lower incidence
of retinal detachment in our study is apparently due to the fact
that the long-term follow-up results of patients with endophthal-
mitis were not included in this study.

VA. In our study, the final VA in the PTE-group was distrib-
uted as follows: light perception-to 0.04 in 29.8%; VA=0.05 and
above —in 11.2%; in 21.9% of cases light perception was absent,
of which 14 children (6%) underwent enucleation.

Our results are consistent with the data of other authors,
who noted that 29.5% of patients lost light perception, of which
6.1% underwent eye enucleation [3]. Other authors noted that in
33% of cases the retained eyes were not functional and 13% of
the eyes were removed [26]. However, other researches demon-
strated lower numbers of patients without light perception: 6.7%
[32] and 11.8% [22] and with enucleation: 3.3% [22].

Preserved light perception was reported in 33.4% of the
eyes [14], which is comparable to our results (24.9%). In our
study, VA>0.05 was achieved in 11.2% of cases, which is compa-
rable with the other authors’ results reporting VA>0.05 in 13.3%
of cases [14], and VA20.1 in 18.2% of children [20]. In other
works, VA>0.1 was achieved in higher number of children. This
difference in the final VA can be explained by the fact that stud-
ies carried out in recent decades when pediatric endophthalmi-
tis was treated not only by intravitreal and systemic administra-
tion of antibiotics, but also early vitrectomy, the results of which
may have more favorable outcomes not only in the anatomical
preservation of the eyeball, but also in its functional improve-
ment [5, 15]. In our study, children with endophthalmitis did not
undergo vitreoretinal surgery due to the fact that this method
of treatment became available in our country over the past 3-4
years and is still rarely used for the early treatment of PTE in
children.

In our study, in the 2" period intravitreal injections of antibi-
otics were more widely practiced during surgical debridement of
the globe with open injury, which made it possible to reduce the
number of enucleations in the early postoperative period from 12
eyes (7.9%) in the 1 period to 2 (2.5%) in the 2" period. A me-
ta-analysis of published works has shown that the prophylactic
intracameral and intravitreal injections of antibiotics during sur-
gical debridement of the wound contribute to the preservation
of the eye, but does not improve the functional result [33], which
was also confirmed by our results.

Outcomes of PTE. Regarding phthisis of the eyeball devel-
oped in PTE eyes, its incidence ranged from 8.3% [27], to 13.3%
of cases of [14]. In our work, the frequency of PTE-related phthi-
sis was 4.9%, which is lower compared to the data of the cited
authors.

In the 2" period, the patients received intravitreal antibiot-
ics during surgical debridement, which reduced the number of
enucleations from 7.9% in the 1% period to 2.5% in the 2" period.
Other authors described blindness and death of the eye with sub-
sequent enucleation observed in 25% to 89.4% of cases, despite
intensive treatment [1]. The frequency of evisceration/enucle-
ation in children with PTE reaches 3.3%-6.1% [3, 23].

Our study’s limitation is the absence of long-term follow-up
results for patients with PTE, which complicates the final assess-
ment of the outcomes of PTE.
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3AKNIOYEHME

MT3 ocTaéTrcs rpo3HbIM OCNOKHEHWMEM TPABM 1a3a y AeTeit. Ya-
crota MT3 npm OTT cocrasmna 11,1% v npu 3T — 0,5%. Y manbumkos
B 2 pasa Uy CeNbCKUX KuTeneii B 3,8 pasa yalle pasBuica sHLodTaNb-
muT. BospacTtHada rpynna 4-6 net coctasuna 34,7%. Puckom passutua
MT3 B rnasax ¢ OTl aBuAUCL No3aHee o0bpalLeHne, paHeHWe POroBu-
Libl U CKNEPbI, B TO BPEMA KaK KPOBOM3NUAHME B NONOCTb [1a3a, Bbina-
[EeHUe cocyamcTon 060104YKM M NOMYTHEHME XPYCTaZIMKA UMENUN HU3-
KWUiA pUcK Bo3HMKHOBeHMA MT3. OcTpoTa 3peHus y aeten B NTI-rpynne
npw BbINUCKe bbla pacnpeseneHa cneayroLmm obpasom: oTcyTcTBMe
CBETOOLLYLLEHNA OTMEYaNoch B 22,2% rnasax, 03=ceet-0,04 — 8 29,8%,
0320,05 - B 11,6% cny4aes. Cybatpodus rnasHoro A610Ka CTaTUCTK-
YecKku 3HaYMMO Yalle pasBunacb B rasax ¢ NTI (4,9%). YnaneHue
rnasHoro Abnoka nposeaeHo B 6% cnyyaes. bonee wWupokoe npume-
HEHWe MHTPABUTPEAsIbHbIX MHBEKLMIA aHTUOMOTMKOB CHU3W/IO YMCNO
3HYK/IeaUuit B paHHeM MnocaeonepaLMoHHOM nepuoge HabaogeHus.
AHanM3 Hawwmx pe3ynbTaToB U INTEPATYPHBIX AaHHbIX CBUAETENLCTBY-
€T 0 TOM, YTO A1 YNYYLLEHWS pPe3ynbTaToB sedeHnsa MTI Heobxoau-
MO LUMPOKOE BHEAPEHNE BUTPEOPETUHAIBHON XMPYPIUU Ha PaHHMUX
CTaZmsax 3a60/1eBaHMA, a TaKKe pPa3paboTka MeponpUATUIA He TOIbKO
no NPoPUNAKTUKE TPABM OpraHa 3peHMA U UX OCJIOKHEHWUI, HO U NO
OpraH13aLMm CBOEBPEMEHHOIO NOCTYNAEHMA BONbHBIX C TPAaBMOW Op-
raHa 3peHuA B KIMHWUKY.

CONCLUSION

PTE remains a devastating complication of eye injuries in
children. The incidence of PTE after OGI was 11.1% and after CGI
— 0.5%. Endophthalmitis developed 2 times more often in boys
and 3.8 times more frequently in rural regions. The age group of
4-6 years old accounted for 34.7% of cases. The risk factors for
development of PTE in the eyes with OGI included delayed treat-
ment, corneal and scleral injury, while hemorrhage into the ocu-
lar cavity, prolapse of the uvea, and lens opacity showed a low-
er risk of PTE. VA of the children in the PTE group at discharge
ranged as lack of light perception (22.2% of eyes), VA=light per-
ception-to 0.04 (29.8%), VA>0.05 (11.6%) cases. Phthisis of the
eyeball was significantly more frequent in eyes with PTE (4.9%).
Removal of the eyeball was performed in 6% of cases. The wider
use of intravitreal injections of antibiotics reduced the number
of enucleations in the early postoperative period of observation.
Analysis of our findings and literature data indicates that the re-
sults of PTE treatment may be improved by wider application of
vitreoretinal surgery in the early stages of the disease and proper
management of early admissions of patients with OT to the hos-
pital apart from measures to prevent eye injuries and develop-
ment of their complications.
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VI3SMEHEHUSI ®V31O0AOTMUYECKUX ITOKA3ATEAEV OPTAHU3MA AETEN CO
CHHACTMYECKUMU ®OPMAMI NEPEBPAABHOTI'O ITAPAANYA T104
BO3AENCTBUEM ®UBNYECKOUN HATI'PY3KIN

A.A. BPYVKOB

Kadeapa meguiimuckoii 61oaorun ¢ Kypcom MHQEKIMOHHBIX 604e3Hei, MeAUIIMHCKNUI MHCTUTYT, TaMOOBCKMII TOCYAaPCTBEHHBIN YHUBEPCUTET M.

I'.P. Adep>xxasuna, Tam608, Poccniickas Peseparius

Llenb: oueHKa NokasaTteneil cepaeuHo-cocyamctoit cuctemsl (CCC) peTeit co cnactuyeckumu popmamm AeTckoro LepebpanbHoro napanuya (ALUN) nog
BO3zeNcTBMEM GpU3NYECKOM HarpysKu.

Matepuan u metoapl: 661710 06cneaoBaHo 24 pebéHka B Bo3pacTe 12-14 neT co cnactnyeckumu dopmamm ALUMM. B | rpynny (n=12) sBowwan g4etv co cna-
CTUYEeCKOM aunnerven (cpenHuii Bospact — 13,3+1,2 ner), Bo Il rpynny (n=12) — co cnacTnyeckoii f,BolHOW remunaervent (cpesHuii Bospact— 13,8+ 0,9
ner). CoctosHue CCC oLeHMBANOCh MO YaCTOTe CEpPAEYHbIX COKpaLLeHuid, ALl, Ny1bCOBOMY LaBNeHUIO, CUCTONMYECKOMY 06bEMY KPOBU, NOKa3aTeNto
KayecTBa peakLym Ha GU3nYecKyo Harpysky 1 Tuny peakumu CCC Ha ¢pr3mnyeckyto HarpysKy no JleTyHoBy. B kauecTBe Harpy304HOro Tecta NpUMeHAIN
BMAOM3MEHEHHYIO Npoby MapTuH3-KywenescKoro.

Pesynbrartbl: y fieTell BbIABIEH rMNEPTOHWUYecKMiA TUN peakummn CCC. UccneaoBaHna Nokasanu, 4to 41a obenx rpynn napameTpbl 4acToTbl CEpPAEYHbIX
CoKpalleHuii, A[l, NynbCOBOrO AaBAEHWUA U CUCTONIMYECKOTO 06bEMA KPOBM HE MMENN CTaTUCTUYECKM 3HAUMMbIX PA3/IMUMIA KaK [0 Harpysku, Tak u
nocne Heé. OQHAKO MoKasaTe/lb KauecTBa peakumm Ha GU3MYECKYIO HarpysKy Bbli CTaTUCTUYECKM 3HAUMMO Huxe Bo |l rpynne 0,125+ 0,008 mm Hg/
ya/MuH, yem 8 | rpynne 0,135+ 0,009 mm Hg/ya/mun (p<0,05).

3akntoueHue: y geteit ¢ [LIN Kak B popme cnacTMUYECKOM AUNAernm, Tak U CnacTMYeCKoN ABOMHOM reMunieruy BbiABNEH r’MNePTOHUYECKUIA TUM pe-
akuum CCC Ha npoby MapTuH3-Kywenesckoro. NMpoBeagHHOE UcCnea0BaHNE NMOKa3ano BaXKHOCTb onpeaeneHuns peaktusHoctn CCC Ha ¢usmnyeckyto
HarpysKky Ans NoCTPOeHUA MHAMBUAYAbHONM NporpaMmbl peabunutauum geteit ¢ ALM.

Kntouesble cnoBa: demckuli yepebpanbHbili napanuy, cepdeyHo-cocyoucmas cucmema, MoKA3amesnb Ka4ecmea peakyuu Ha u3uYecKyro HazpysKy,
npoba MapmuH3-Kywenesckoeo.

Ana yntupoBaHuAa: bpyiikoB AA. M3ameHeHNs PU3MONOrMYECKMX NMOKasaTeNein opraHnama feTei co cnactuyeckummn dopmamm LepebpasbHoro napannya
NoZ BO3AENCTBMEM DU3MNYECKOI Harpy3Ku. BecmHuk AsuyeHHsl. 2021;23(2):201-7. Available from: https://doi.org/10.25005/2074-0581-2021-23-2-201-207

EXERCISE-RELATED CHANGES OF THE PHYSIOLOGICAL INDICATORS IN
CHILDREN WITH DIFFERENT FORMS OF SPASTIC CEREBRAL PALSY

A.A. BRUYKOV

Department of Medical Biology with the course of Infectious Diseases, Medical Institute, Derzhavin Tambov State University, Tambov, Russian Federation

Objective: To assess the indicators of the cardiovascular system (CVS) affected by exercise in children with various forms of cerebral palsy (CP).
Methods: Total of 24 children aged 12-14 years with spastic type of CP were enrolled in the study. They were divided into two groups. Group | included
children with spastic diplegia (mean age 13.3+1.2 years), group Il — with spastic double hemiplegia (mean age 13.8+0.9 years). For evaluation of the
CVS functional condition, the heart rate (HR), blood pressure (BP), pulse pressure (PP), stroke volume (SV), quality and type of CVS response to physical
activity (Letunov’s test) were assessed. A modified Martine-Kushelevsky test was used as an exercise test.

Results: All children revealed hypertensive type of CVS response to the Martine-Kushelevsky test. Our investigation showed that for both groups of
children HR, BP, PP, and SV did not significantly change after the exercise, while the indicator of the type of CVS response to physical activity (Letunov’s
test) was significantly reduced in group Il (0.125+ 0.008 mm Hg/bpm), compared to the group | (0.135+ 0.009 mm Hg/bpm) (p<0.05).

Conclusion: Children with both spastic double hemiplegia and spastic diplegia showed hypertensive type of CVS response to the Martine-Kushelevsky
test. The study showed the importance of evaluation of the CVS reactivity to the exercise for the development of individual rehabilitation programs
for children with CP.

Keywords: Cerebral palsy, cardiovascular system, type of CVS response to physical activity, Martine-Kushelevsky test.
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BBEAEHME INTRODUCTION

Jetckuii  uepebpanbHbiii napanvd  (ALM) paccmatpusaeTtcs High prevalence of the CP makes it a crucial socially signifi-

KaK aKTya/ibHas U COLMaNbHO 3HAUMMan npobnema B CUY BbICOKOW
PacnpPOCTPAHEHHOCTU AaHHOrO 3aboneBaHus [1-5]. Mpu ALMN otmeva-
OTCA U3MEHEHUA ABWUraTeNbHbIX, MCUXMYECKUX U pedeBbiX QYHKUMNM,
KOTOpble MOFYT COMPOBOXAATbCA PACCTPOMCTBAMM 3PEHMSA, CIyXa,

cant challenge [1-5]. In patients with CP motor activity, cognitive
functions and speech are affected, which may be accompanied by
vision, hearing, and tactile impairment [13-16]. The level of motor
dysfunction depends on the daily physical activity of children [6-9].
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ocA3aHuA. HapyleHns ABUraTe/IbHOWM aKTMBHOCTM 3aBUCAT OT YPOBHSA
exxeaHeBHOM dU3NYECcKo Harpysku y aeten [6-9].

Kak n3BecTHo, Pn3mnyeckan Harpyska — Heobxoammoe ycnosue
ans GopMUPOBAHUA U Pa3BUTMA ABUraTeNIbHON akTUBHOCTH [1, 5]. Cu-
CTemMaTUyeckne peabunuTaLMoHHbIE MePONPUATUS NPUBOAAT K TOMY,
4TO Y AeTei GopmmMpyrOTCA GYHKLMOHANbHbIE pE3epBbl CEPAEYHO-CO-
cyamcton cuctembl (CCC) [1, 6, 7].

OfHaKO, U3-3a UMEIOLLMXCA HAPYLIEHWI B BEreTaTMBHOMN HepB-
HOM cucTeme y aeteit ¢ LN, dpusndeckas Harpyska u/mam ynpasHe-
HUA, a TaKkKe NledebHbI Maccaxk YpeBaTbl passBuTHeM aucbanaHca
CMMNATO-BarasbHOM KOOPAMHALMK CEPAEUHO AeATenbHoCTH [8, 9].

BmecTe ¢ TeM, NPUMEHEHNE BUOXMMMUYECKUX METOLOB AA Bbl-
ABJIEHMA Pa3/INYHbIX M3MEHEHUIN GYHKLMOHaNbHOrO coctoaHma CCC
neteli ¢ AUN nog Bo3aeiicteuem GpU3MUECKOW peabunutaumm aMmm-
TUPOBAHO B CWUJ/TY TAXKECTU 3a60/71€BaHMA U 0COBEHHOCTEN MX NCHUX03-
MOLMOHaNbHOMO PearnpoBaHnsa Ha NPoBoAMMblE MaHuUnyaaumm [10,
11]. B cBA3M C 3TUM, U3ydeHUe auanas3oHa uameHeHnin CCCy peTeit ¢
AN nog Bo3aeicTaremM pasnnyHoro 06bEma 1 cteneHn dusmyeckoi
HarpysKun 0CTaéTca aKkTyasbHbIM.

LLENb UCCNEAOBAHMUA

OueHKa nokasatenei cepaedHo-cocyaucroin cuctembl (CCC) ae-
Tel co cnacTuyecknmm Gopmamm AeTCKOro LepebpanbHoro napaamya
(ALN) noa Bo3aencTBrEM DU3NYECKON HArpy3Ku.

MATEPUAN U METOADI

WcenepoBaHne npoBoamaocb Ha 6ase TamboBCKoM 06/1acTHOM
[LETCKOM KMHUYECKo 60bHULBI. [N AOCTUKEHWA Lenn bbian obene-
[l0BaHbl 24 pebéHKa B Bo3pacTe 12-14 neT co cnactuyeckrmmn Gopmamm
OLUMN. B rpynny 6b1am BKAOYeEHbI 12 aeteld, ctpagatowmx AL 8 popme
cnacTMyeckoii aunnernm (cpeaHuii Bospact coctasun 13,3+ 1,2 net), a
8o Il rpynny — Toske 12 peteid ¢ AL, Ho B dopme cnacTuueckoi 4Boit-
HOV remunaernm (cpeaHmin Bospact coctasun 13,8+0,9 ner).

B KayecTBe Harpy3o4HOro Tecta NPUMEHAAN BULOU3IMEHEHHYIO
npoby MapTuHa-Kywenesckoro. Mepes nposeaeHvem npobbl y ae-
Tei M3mepAnu apTepuanbHoe gasnenuve (AL) M 4acToTy cepaeuHbIX
CoKpalleHuit (YCC). Oanee aetu BbinoaHAnM 20 npuceaHuii 3a ogHy
MUHYTY, NPY 3TOM AEPKaNNCb PYKaMM 3a LLIBEACKYHO CTEHKY.

Wccneposanu cnepytowme nokasartenm CCC:

e YCC (ya/muH) — onpesenany NaabnatopHo 40 M nocie Ha-
TPY3KM

e AL (Mm Hg) — uamepanu mexaHU4ecKMM TOHOMETPOM MO
meTogy KopoTkosa

e nynbcosoe Aasnenve (M) — pasHuLa Mexay cuctonmye-
CKUM apTepuanbHbiM gasneHvem (CAL) u guactonuye-
CKMM apTepuanbHbiM faBneHnem (OAL)

*  cucTonnyecknit obbém Kposu (COK) no Starr

®  MOKa3aTe/lb KayecTBa peakLuu Ha GU3NYECKYI0 HarpysKy:
MKP = (nﬂ'nocne Harpyskn na )/

(qccnocne Harpysku - 10 HarpysKu
e Tun peakumn CCC Ha Ppu3myeckyto Harpysky no JleTyHosy.

10 Harpysku

CratncTMyeckan 06paboTKa AaHHbIX OCYLLECTB/IEHA C MOMOLLbHO
naketa «Statistica 10» (StatSoft Inc., USA). Bbiuncnanuch cpeaHue
3HAYEHUA W UX CTaHAAPTHaA owWbKa. CpaBHeHWE 3Ha4eHUI npose-
[leHO HenapameTpPMYECKUMM METOAAMM: A1 HECKO/IbKMX 3aBUCUMbIX
BbIGOPOK — NpK NOMOLLM KpuTepua PpuamaHa, A1 Napbl 3aBUCUMbIX
BbI6OpOK — no T-kpuTepumio BUNKOKCOHA, a A/1A Napbl HE3aBUCUMbIX
BbI6OPOK — No U-Kputeputo MaHHa-YWUTHU. Pasnnums cuntanmch CTa-
TUCTUYECKM 3Ha4YMMbIMK npwu p<0,05.
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Exercise is a necessary condition for the maintenance of
motor function [1, 5]. Regular rehabilitation measures lead to for-
mation of children’s CVS functional reserves [1, 6, 7].

However due to the impairment of the autonomous ner-
vous system in children with CP, exercise and massotherapy may
result in development of disbalance in the sympatho-vagal coor-
dination of the cardiac activity [8, 9].

Application of various biochemical tests to assess the func-
tional changes in the body of children with CP under the influence
of physical rehabilitation is challenging due to the severity of the
disease and the peculiarities of their psycho-emotional response
to manipulations [10, 11]. In this connection a study of the range
of changes in the CVS of children with SP remains highly relevant.

OBIJECTIVE

Assessment of the CVS indicators in children with various
forms of spastic CP influenced by exercise.

METHODS

The study was conducted in the Tambov Regional Children’s
Clinical Hospital. To achieve the goal, 24 children aged 12-14
years with spastic type of CP were enrolled in the study. They
were divided into the two comparable groups. Group | included
boys and girls diagnosed with spastic diplegia form of CP (mean
age 13.3%1.2 years), while group Il included children with spastic
double hemiplegia (mean age was 13.810, 9 years).

A modified Martine-Kushelevsky test was used as an exer-
cise test. Before the test, children’s BP and HR were measured.
Then the children performed 20 squats in one minute, while
holding the wall bars with their hands.

The following parameters of CVS were evaluated:

¢ HR (beats/min), determined by palpation before and
after the exercise;

e  BP (mm Hg), measured with a mechanical tonometer
by Korotkov method;

e pulse pressure (PP) — the difference between systolic
blood pressure (SP) and diastolic blood pressure (DP);

e stroke volume (SV), Starr formula;

e indicator of quality response to exercise (QR), calculat-
ed as (PP PP /

(HRafter exercise
e type of CVS response to exercise (Letunov’s test).
Statistical data processing was done using the Statistica 10
package (StatSoft Inc., USA). The mean values and their standard
error were calculated. The comparison of values was carried out
by nonparametric methods: Friedman test for several depen-
dent variables; Wilcoxon T-test — for paired dependent samples,
Mann-Whitney U-test — for paired independent samples. Differ-
ences were considered statistically significant at p<0.05.

after exercise before exercise)

before exercise)

RESULTS AND DISCUSSION

The study showed that the duration of BP recovery after the
exercise in children with spastic diplegia was shorter than in chil-
dren with spastic double hemiplegia (Table 1).

As follows from the Table 1, after the exercise the HR was
statistically significantly increased in children of both groups. Its
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PE3YNIbTATbI U UX OBCYXXAEHUE

Kak nokasano uccnegosaHue, nepuog socctaHoBneHma ALl no-
cne GU3NYECKOW HarpyskM y AeTei co cnacTM4ecKon aunnermen Ha-
cTynan bbicTpee, Yem y feTei Co CnacTUYECKoW ABOWHOM remuniery-
eli (tabn. 1).

M3 1abn. 1 cnepyer, uto YCC nocne GU3MYECKOMN HarpysKu cTaTu-
CTMYECKM 3HAYMMO BO3pacTana y aeteit obeux rpynn. E€ nonHoe Boc-
CTaHOB/IEHWE MOC/E HarPy304HOro TeCTa NPOUCXOANO0 NOCAe NATOM
MMHyTbI. MonHoe BoccTaHoBneHne CA, u [U[] nocne Harpysku y getei
| rpynnbl 4OCTUrANOCh K NATOM MUHYTe. Bo Il rpynne BoccTaHoBAEHWE
3TUX MOKasaTesiell OTMEYEHO Noc/e NATON MUHYTbI. Y aeteit 0beunx
rpynn MMen MecTo rmnepToHMYeckuid Tun peakummn CCC. OTmeyeHo
3HauuTenbHoe yyaweHue YCC ¢ nosbiweHvem CAL v OAL nocne
br3nYecKoM Harpyskm, xapakTepusytolleeca Mea/ieHHON Hopmanu-
3aupen 3TUX NoKasaTenei B BOCCTaHOBUTENbHOM nepuoge. OaHako
CTaTUCTUYECKM 3HAUMMOM Pa3HUMLLbI MEXAY Fpynnamm No TakMm napa-
meTpam, kak YCC n Afl, He BbIABNEHO.

B T1abn. 2 npuBegeHbl gaHHble no usmeHeHuam MM n COK no
rpynnam 40 1 nocae Harpysku.

Kak BuaHo 13 Tabn. 2, B 0benx rpynnax BbisiB/IEHbl 3HAYUMbIE
pas3nnuma no nsmeHeHnam COK [0 1 nocne Harpysku, C yMeHbLLEHW-
em nocneaHero nocne GuUsnyYecKkmx ynpaHeHnin. OfHaKo 3TU NoKasa-
TE/IM He UMENIM 3HAUMMOTO pa3nnuma y aeteit obeux rpynn (p>0,05).

CpaBHUTENbHDBIN aHaNW3 NOKa3aTeNs KayecTsa peakumu Ha du-
3MYECKYI0 HarpysKy Mo rpynnam npeactas/ieH B Taba. 3.

[aHHble Tabn. 3 cBUAETENLCTBYHOT O TOM, YTO B OTHOLLEHMM [TKP
NONYyYeHbl CTaTUCTUHECKM 3HAYUMBbIE PA3INYMA MEXAY rPYyNnamu.

Pe3stlomupya nonyyeHHble AaHHble, MOMXHO CKasaTb, YTO ANnA
obeunx rpynn napametpsl YCC, COK, apTepuanbHoro fasnexus u Mg,

recovery after the exercise test was reached after the 5" minute
in both groups. Full recovery of SP and DP after the exercise in
children of group | was achieved by the 5™ minute, while in group
Il it was noted after the 5™ minute. There was a significant in-
crease in HR with an increase in SP and DP after exercise, followed
by a slow return of these parameters to initial values during the
recovery period. However there was no significant difference be-
tween the groups for such indicators as HR and BP.

Table 2 presents data on the PP and SV before the exercise
and their changes after exercise.

As follows from the Table 2, SV was significantly reduced af-
ter the exercise in both groups, though there was no significant
difference for this parameter between the groups.

Comparative analysis of such parameter as QR in the two
groups of children with CP is presented in Table 3.

Table 3 values indicate that between the two groups the QR
was significantly different (p<0.05).

Thus, the studies have shown that the HR, SV, BP, and PP
did not have significant difference between the groups either
before or after the exercise. However, QR was significantly lower
(p<0.05), in group Il compared to the group I.

CP continues to occupy a leading position among the causes
of disability in children [1, 11]. According to the recent data of
Ying K et al (2021), out of 9.3 million children in Malaysia, 5840
suffer CP, while 2766 of them have special needs and require par-
ticular care [7]. In the United States, according to the National
Center on Birth Defects and Developmental Disabilities, the prev-
alence of CP was 2.1-3.2 per 1000 live births [11].

Tabnuya 1 lNokaszamenu A u YCC do u nocne gpusudeckoli Haepy3ku 'y demeli ¢ paznuyHeimu popmamu LM

CA, mm Hg A4, mm Hg YCC, ya/muH
Bpems BoccraHOBNAeHUA
I rpynna Il rpynna p I rpynna Il rpynna P I rpynna Il rpynna P

[o Harpysku 117,548,2 121,1+5,3 >0,05 81,3%3,6 83,714,6 >0,05 75,4+7,4  82,8%7,2 >0,05
1 MUH 139,1+5,7 145,1+7,8 >0,05 99,4+4,4  103,615,4 >0,05 101,348,2 115,549,8 >0,05
[ <0,05 <0,05 <0,05 <0,05 <0,05 <0,05

2 MUH 135,2+8,3 140,7+6,7 >0,05 94,943,5 98,915,3 >0,05 98,116,8 106,4+8,6 >0,05
3 MUH 130,9+7,4 135,3%7,4 >0,05 90,943,9 93,844,3 >0,05 90,416,4 98,8182 >0,05
4 MUH 124,846,8 129,545,7 >0,05 85,814,1 89,3+ >0,05 85,217,2 90,1+7,8 >0,05
5 MuH 117,6%4,5 123,2+7,4 >0,05 81,543,7 84,3t >0,05 76,214,6 85,616,4 >0,05
p* <0,05 <0,05 <0,05 <0,05 <0,05 <0,05

MpuUMeYaHus: p — CTaTUCTUYECKaA 3HAYMMOCTb Pa3/MuMIA NoKasaTenei mexay rpynnamu (no U-kputepuio MaHHa-YWUTHM); p* — cTaTUCTUYECKan 3HAUMMOCTb AUHAMUKK
nokasaTeneit Ha NPOTAXeHUN 5 MUHYT HabAtoaeHNA (no KpuTepuio dpuamaHa); p, — CTaTUCTMYECKaA 3HAYMMOCTb Pa3NyMiA NOKa3aTene Ao 1 Nocne Harpyskm (1 muHyTa)

(no T-kpuTepuio BuakokcoHa)

Table 1 BP and HR values before and after the exercise in children with various forms of CP

) SP, mm Hg DP, mm Hg HR, bpm

Recovery time
| group 11 group p | group 11 group P | group 1l group p

Before exercise 117.5#8.2 121.1+5.3 >0.05 81.3+3.6  83.7+4.6 >0.05 75.4+7.4  82.847.2 >0.05
1 min 139.1+#5.7 145.1+7.8 >0.05 99.4+4.4 103.6t54 >0.05 101.3#8.2 115.5#9.8 >0.05
P, <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
2 min 135.2+8.3 140.7+6.7 >0.05 94.9+3.5  98.9%5.3 >0.05 98.1+6.8 106.4+8.6  >0.05
3 min 130.9+7.4 135.3%7.4 >0.05 90.9£3.9 93.844.3 >0.05 90.416.4  98.848.2 >0.05
4 min 124.8+6.8 129.5%5.7 >0.05 85.844.1  89.31#5.1 >0.05 85.2+7.2  90.117.8 >0.05
5 min 117.6+4.5 123.2+7.4 >0.05 81.5+3.7  84.314.7 >0.05 76.2+4.6  85.616.4 >0.05
p* <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Notes: p — statistical significance of differences between the groups (Mann-Whitney U-test); p* — statistical significance of the dynamics of indicators during 5 minutes of
observation (Friedman test); p, — statistical significance of differences in indicators before and 1 minute after the exercise (Wilcoxon T-test)
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Tabauya 2 Mokazamenu M/ u COK y demeli ¢ paznuyHsimu gopmamu LM

| rpynna
Uccnepyemblie napameTpbl
[0 Harpy3Ku Mocne
36,2+3,7 39,744,5
nAa, mm Hg
51,9+4,2 42,8+4,1
COK, mn

Il rpynna
p 10 Harpy3Kku Mocne p
>0,05 37,414,9 41,545,1 >0,05
p,>0,05
<0,05 52,6%4,2 42,7+4,4 <0,05
p,>0,05

[pumeyaHua: p — CTaTUCTMHECKanA 3HAYUMOCTb pa3nwmﬁ noKasarenei A0 U nocne Harpysku (I'IO T-Kputepuio BVIﬂKOKCOHa),' p, — CTaTUCTU4ECKAA 3HAYUMOCTD pa3nw4v1|7|

nokasatenei mexay rpynnamu (no U-kputepuio MaHHa-Yuthu)

Table 2 PP and SV values in children with various forms of CP

| group
Parameters
Before After
exercise exercise
36.2+3.7 39.7+4.5
PP, mm Hg
51.9+4.2 42.8+4.1
SV, ml

11 group
p Before After p
exercise exercise
>0.05 37.4%4.9 41.5+5.1 >0.05
p,>0.05
<0.05 52.614.2 42.7+4.4 <0.05
p,>0.05

Notes: p - statistical significance of differences in indicators before and after the exercise (Wilcoxon T-test); p, — statistical significance of differences in indicators between

the groups (Mann-Whitney U-test)
Tabauya 3 KPy demeli ¢ paznuyHsimu popmamu ALMM

WUccnepgyemblii napametp | rpynna

MKP, mm Hg/ya/muH 0,135+0,09

MprmeyaHue: p — CTaTUCTMYECKAA 3HAYMMOCTb Pa3NUYMIA NOKa3aTenen mexay rpynnamu (no U-kputeputo MaHHa-YUTHK)

Table 3 QR values in children with various forms of CP

Parameters

QR, mm Hg/bpm

1 group
0.135+0.09

Il rpynna P
0,125+0,012 <0,05
11 group P
0.125+0.012 <0.05

Note: p — statistical significance of the differences of the parameters between the groups (Mann-Whitney U-test)

He MMEIN CTaTUCTMUECKM 3HAUUMBIX Pa3IMUMIN KaK fO HArpysku, Tak
n nocne Heé. OagHako MKP Bbina CTaTUCTUYECKM 3HAYMMO HUKe BO I
rpynne (p<0,05).

[JeTcKuit LepebpanbHbIi Napanny NPOAOMKAET 3aHUMATb INIU-
PYIOLLLYIO MO3ULMIO B CTPYKTYPE NPUYMH MHBANMAHOCTY Cpean AeTein
[1, 11]. Tak, cornacHO AaHHbIM HelaBHO OMNyGAMKOBaHHOW PaboTbl
Ying K et al (2021), 8 Manaiiauu cpeam 9,3 mnH aeteid y 5840 BbisgneH
ALUMN, npu 3ToM 2766 U3 HUX HYXKAAOTCA B 0CODObIX NOTPeBbHOCTAX U
yxoge [7]. B CLUA, no gaHHbIM HauMOHaNbHOro LeHTPa BPOXKAEHHDIX
nedeKToB M NOPOKOB Pa3BUTMA, pacnpocTpaHéHHocTb AL cocTaBmna
2,1-3,2 Ha 1000 *K1BOPOXKAEHHDBIX [11].

ABCTpa/IMICKME UCCNEA0BATENN OTMEYAloT, YTo B 98% cemeit,
rae usyT Aetn ¢ LN, HabntogatoTca BbICOKOE NepeHanpaXeHne u
fAenpeccuBHas atMocdepa [12]. MOCTOAHCTBO MHBAAUAHOCTM U MO-
TpebHOCTb B NOCTOSHHOM YXOA€E 3a AeTbMU C 0CObbIMM NOTPEBHOCTA-
MM OTPULLATENBHO BMAET HE TOJIbKO HA NCUXMYECKOE COCTOAHME NNL,
OCYLLECTBAAIOLLMX NEPBUYHBINA yX04, HO U GOPMMPYET HeraTUBHYIO
cemeiHyto atmocoepy [7].

Y peteit ¢ AUN, B cuny ocobeHHoCTell HEPBHO-MbIWEYHOTO
annapata, PyHKUMoHanbHoe coctosHue CCC otMyaetca 6osbluei
PEaKTMBHOCTbIO Ha HarpysouHble TecTbl. Mbl Npeanonaraem, 4To
OrpaHuyeHue [BUFaTeNbHOM aKTMBHOCTU ABAAETCA MPUOPUTETHLIM
baKTOpOM HeyLoBNETBOPUTENBHOTO YPOBHA GU3NYECKOTO Pa3BUTUA
Aeteli ¢ ALIMN, KOTOPbIN C BO3PACTOM NNLLb YCUNUBAETCA.

204

In Australia 98% of families having children with CP are ex-
posed to the atmosphere of tension and depression [12]. Perma-
nent disability and need for constant care of children with special
needs not only negatively affect mental health of primary caregiv-
ers, but also create an oppressive family atmosphere [7].

In children with CP, due to the peculiarities of the neuro-
muscular apparatus, the functional condition of the CVS shows
enhanced reactivity to the exercise tests. We assume that limited
physical activity is the main reason of unsatisfactory level of phys-
ical development of children with CP, which continues to deterio-
rate with age.

The analysis of the results obtained allowed us to come to
the conclusion that in children with CP, which have increased
CVS reactivity to standard physical activity, the rehabilitation pro-
grams should include components with minimal emotional and
intellectual distress. This recommendation is also given by Park
IK et al (2021), which noticed that riding a horse by 26 children
with SP for 40 minutes twice a week during 16 weeks resulted in
considerable improvement of the autonomic regulation of the HR
without significant reduction of the level of oxygen consumption
[13].

Ferreira MC et al (2011) emphasize that children with CP
show dysregulation of the cardiac activity due to the impairment
of the sympatho-vagal balance. These autonomic dysfunctions
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AHanu3 Mony4yeHHbIX PEe3yNbTaToB MO3BOAMA Ham MPUITU K
3aKntoyeHuto, Yto y aeteit ¢ ALIN ¢ noBbllWeHHON PeaKTUBHOCTLIO
CCC Ha cTaHAapTHY GU3MYECKYID HarpysKy peabuamTaumoHHbIN
npouecc HeobxoAMMO COCTaBAATb C YYETOM TeX CPeACTB, KOTOpble
TPeOYIOT MUHUMANbHOTO 3MOLMOHANBHOMO U UHTENNEKTYa bHOTO
HanpAaxeHWA. Takylo peKoMeHZauumto Takxke npeanaratot Park IK et
al (2021), KoTopble OTMETUAM, YTO KaTaHue 26 geTeit ¢ LN Ha nowa-
[Ax B TeyeHne 40 MUHYT ABa pa3a B Hefe/t0 NPOAOIKUTENbHOCTbIO
B 16 Hefenb, NPUBENO K 3HAUYMMOMY Y/y4LLEHUIO BereTaTMBHOW pe-
rynauum YCC 6e3 3HaYMMOro U3MEHEHNS YPOBHA NoTpebaeHus Kuc-
nopoga [13].

Ferreira MC et al (2011) noguépkusator, uto y geteit ¢ ALUMN Ha-
61toaeTca aucperynauma cepaeyHomn AeaTeNbHOCTU Ha NOYBE CUMNa-
TO-BarasnbHOro 6anaHca. 311 BereTaTMBHble AUCHYHKLMM cnocobeTBo-
Banu 3HauMMbIm nameHeHuam YCC n nHtepsana QT, M NO cpaBHEHUIO
C TaKOBbIMM JaHHBIMW Y 3,0POBbIX A€Tel OblAM HaNPAMYHO CBA3aHbI
caun[9].

AHanorvyHble AaHHbIE TaKKe NMPUBEAEHbI B ONyBIMKOBAaHHOM
MmeTa-aHanuse Amichai T, Katz-Leurer M (2014), rae aBTopbl 0TMeua-
10T 0 3HAYMMOM CHUNKEHUM BapuabenbHOCTU cepaedHoro putma (BCP)
npu OUMN, v npy BbINONHEHWUWM YNPaXKHEHWUIM C NOAHATOMN rON0BOM,
HaK/NIOHOM W/ BEPTMKA/IbHBIM CTOSHMEM OTMEYAETCA 3HAUUTENbHOE
cHuKeHne BCP. ABTOpbl pekomeHAaytoT ncnonb3osaHue BCP B Kaye-
cTBe nporHocTuyeckoro daktopa ALUMN y aetei, poxkAEHHbIX € TPaB-
mamu [10].

B uccneposanum Kholod H et al (2013) 66110 nokasaHo, uto y ae-
Tei ¢ ALUN otmeyanuck 6onee Bbicokne cpegHue 3HaveHus YCC B no-
Koe (98,4+13,9 ya/muH) 1 6onee HM3KMe nokasatenun BCP (52,0£19,1
MC) NO CPAaBHEHMIO C TaKOBbIMM AaHHbIMU 340PO0BbIX CBEPCTHUKOB —
83,0£11,5 ya/muH 1 87,0£39,8 mc, cootsetcTBeHHO (p<0,05). ABTOpbI
otmeyatot, yto YCC ysennumsanach, a UHTepBan R-R ymeHbluancs,
Korzia SieTM MEHANM YPOBEHb aKTUBHOCTY C MOKOA Ha X0Abby, OfHaKo
He OTMeYanoch cBa3n mexay BCP 1 aABuratenbHoOM akTMBHOCTLIO Age-
Tevi c AUN [14].

BmecTe ¢ Tem, N0 AaHHbIM HeZaBHO onyb/MKOBaHHOM PaboTbl
Keller-Ross ML et al (2021), rae 6bi10 M3y4eHO BAUAHME KOMBUHW-
POBaHHOM TPAHCKPAHUANbHOW CTUMYNALMMU MOCTOAHHBbIM TOKOM Ha
MOTOPHYt0 Kopy (M1) 1 6umaHyanbHoV TPEHMPOBKU Ha CepaeYHO-CO-
cyamcTyto dyHKUMio y aeteit ¢ LN, 6bin0 NOKasaHo, YTo 3TV BMeLUa-
TEeNbCTBA 3HAYMMO He BANAAK Ha AeaTenbHocTb CCC [15].

B cuctematmyeckom o63ope, nposeaéHHom Gasior JS et al
(2020), nogTBepskaeHa bonee Bbicokas YCC u cHUKeHHan BCP B co-
CTOAHWM NoKoA npw LI, yto cnepyeT MMeTb B BUAY NPW NJ1aHUPOBa-
HUM 06BEMA U AIUTENBHOCTU PeabuINTALLMOHHBIX MEPONPUATWIA [8].
TaKoro e MHeHus npuaepxmsatotca Zhao X et al (2015), Kotopble y
40 petert ¢ AUN B Bo3pacTe 1-4 net Ha GpOHe NMPOBEAEHUA PaHHEro
NeYeHns OTMETWU/IM YBENUYEHWE CTENEHM BOCNPUATUA 6OAM U NepeHa-
NpAXXeHWe HEPBHOM CUCTEMBI, U B 3TOM CBA3W PEKOMEHAYIOT NpoBeje-
HME MUHMMAJIbHBIX NEYEBOHBIX M peabuanTaLMOHHbIX Nporpamm [16].

Takum 06pa3om, NoyYeHHbIE HAMM aHHbIE, A TaKKe pe3ysbTa-
Tbl HEKOTOPbIX APYIMX UCCEA0BAHUIA ABAKOTCA OCHOBAHUEM CUMTATD,
yTO CpeacTBa GU3MUECKOW PeabUAUTaLMM C BbICOKMM HaMNpAXKeHUEM,
6yayT cnocobcTBoBaTL MOBbILWEHWUIO Harpyskn Ha CCC, yto Heobxo-
AVMMO MMeTb B BUAY NPW COCTaBAEHUM UHAWMBUAYANbHbIX MPOrPaMm
peabuautauuu.

C Apyroii cTopoHbl, getam ¢ ALUN KpaliHe HeobXoAMMO paclum-
PATb YPOBEHb ABUraTe/IbHON aKTUBHOCTU 15 Pa3BUTUA CEHCOPHOM U
MOTOPHOM GYHKLMMN KOHEYHOCTEW M YNYULWEHWNA COLMANbHOM afanTa-
Lmu. Bcé Bblwe nepeuncneHHoe Tpebyet 0coboro noaxona K coctas-
NEHUI0 MHAMBMAYaNbHON NpPOorpaMmbl peabunutaumm ona getei co
cnactuyeckumm dopmamm ALMN.

promote considerable changes of the HR and QT interval com-
pared to the healthy children and are directly related to the CP
[9].

Similar data are presented in the meta-analysis of Amichai
T, Katz-Leurer M (2014), where the authors note a significant de-
crease in HR variability in CP, and when doing exercises with the
head raised, tilted or standing upright, there is a significant de-
crease in the HR variability. The authors recommend the use of
HR variability indicator as a predictor of CP in children born with
trauma [10].

In a study by Kholod H et al (2013), it was shown that chil-
dren with CP had higher mean resting HR (98.4+13.9 bpm) and
lower HR variability (52.0£19.1 ms) compared with those of
healthy peers (83.0+11.5 bpm and 87.0+39.8 ms respectively)
(p<0.05). The authors note that the HR increased and the R-R in-
terval decreased when children changed the level of activity from
rest to walking, but there was no connection between HR vari-
ability and motor activity in children with CP [14].

At the same time, according to the recently published work
by Keller-Ross ML et al (2021), who studied the effect of com-
bined transcranial direct current stimulation of the motor cortex
(M1) and bimanual training on cardiovascular function in children
with CP, these interventions did not significantly affect the activi-
ty of the CVS [15].

A systematic review conducted by Gasior JS et al (2020)
confirmed a higher HR and decreased resting HR variability in CP,
which should be borne in mind when planning the volume and
duration of rehabilitation measures [8]. Similar opinion is shared
by Zhao X et al (2015), who noticed in 40 children at the age of
1-4 years with CP on the background of early treatment an in-
crease in the level of pain perception and nervous overstrain, and
in this regard, they recommend to conduct light treatment and
rehabilitation programs [16].

Thus, our data and the results of investigations of other
researches give us reason to believe that high tension tools of
physical rehabilitation would increase the load on the CVS, which
needs to be taken into consideration during tailoring of the indi-
vidual rehabilitation programs.

On the other hand, it is necessary for children with CP to
expand physical activity in order to improve sensory and motor
functions of the limbs and increase the level of social adaptation.
All of the above requires a special approach to tailoring of individ-
ual rehabilitation programs for children with spastic forms of CP.

CONCLUSION

Children with CP, both of spastic diplegia and spastic double
hemiplegia forms, show a hypertensive type of CVS response to
the Martine-Kushelevsky test. The study demonstrated the im-
portance of evaluation of the CVS response to the exercise, which
should be considered during development of individual rehabili-
tation programs for children with CP.

205



Bruykov AA Exercise-related changes in cerebral palsy

AVICENNA BULLETIN
Vol 23 * No 2 * 2021

3AKNIOMEHUE

Y peteit ¢ AUN Kak B dopme cnacTMUYEecKon Aunnernu, Tak u

CMNacTUYEeCKON ABOMHON reMUNAernm BbIABAEH TMNEPTOHUYECKNIA TUN
peakuum CCC Ha npoby MapTuHa-Kylwenesckoro. MposeaéHHoe uc-
cnefoBaHMe NOKa3ano BaXKHOCTb onpeaeneHns peaktnusHoctn CCC Ha
bM3MYeCcKyI0 HarpysKy A1a NOCTPOEHWUS UHAMBUAYaNbHOM Nporpam-
Mbl peabuautaumm getei ¢ AUMN.

10.

11

12.

13.

14.

JINTEPATYPA

PaxmoHos PA, Ucokosa M/, MaHnesa MT, Xonmatosa K. OcobeHHoCTH pe-
abunutauum Aeteit, CTpajaloWMX AETCKUM LiepebpasbHbiM Napannyom c
3NUNENTUYECKUMU NPUCTYNamMu. BecmHuk nocaedunnomHozo 06pa3osaHus e
cpepe 30pasooxpaHeHus. 2018;2:91-4.

Bpyiikos AA, f'ynuH AB, AnokuH BB. M3meHeHWe nokasaTenein GyHKLMOHA b
HOMO COCTOAHWUA AbIXaTe/bHOM CUCTEMbl OpraHM3ma JeTei C PasanyHbIMU
dopmamu LepebpanbHoro napannya B npouecce peabunutaumu. Teopus u
npakmuka gusuveckol Kynsmypsl u ciopma. 2016;7:83-5.

Baiimypogos PC, AMoHos MK. Mnnotepanua Kak meTos nevebHoin dpusmye-
CKO KyNbTYpbI (0630p IUTEpaTypbl). BUOA02UA U UHMe2PamUBHAA MedUyUHa.
2017;3:217-42.

[y6uH AB, OBunHHMKOB EH, loHYapyk 3B, Bacunbesa HU, Monkos [JA. SKoHO-
MUYECKME aCneKTbl MHOTOYPOBHEBbIX OPTOMEAMYECKMX ONepaLuii y naLmeH-
TOB C A€TCKUM LiepebpanbHbIM napanuyom. [pobaemsl coyuanbHol suzueHsl,
30pasooxpaHeHus u ucmopuu meduyuHsl. 2020;28(S):716-22. Available from:
https://doi.org/10.32687/0869-866X-2020-28-s1-716-722

Bonokutun AC, bpyiikos AA, TynnH AB. Bo3geicTBMe MNNoTepanuu Ha HepBs-
HO-MbILEYHbI annapaTt opraHusma AeTel CO CMacTUYECKOW Aunnerven.
BecmHuk AsuyerHsi. 2015;1:116-20.

Batbiwesa TT, boikoBa OB, BuHorpasos AB. [leTckuii uepebpanbHbli napa-
/MY — COBPEMEHHble NpeAacTaBneHns o npobneme. Pycckuli meduyuHcKuli
HypHan. 2012;20(8);401-5.

Ying K, Rostenberghe HV, Kuan G, Mohd Yusoff MHA, Ali SH, Yaacob NS. Health-
related quality of life and family functioning of primary caregivers of children
with cerebral palsy in malaysia. Int J Environ Res Public Health. 2021;18(5):2351.
Available from: https://doi.org/10.3390/ijerph18052351

Gasior JS, Zamunér AR, Silva LEV, Williams CA, Baranowski R, Sacha J, et al.
Heart rate variability in children and adolescents with cerebral palsy — a
systematic literature review. J Clin Med. 2020;9(4):1141. Available from:
https://doi.org/10.3390/jcm90411418

Ferreira MC, Pastore C, Imada R, Guaré R, Leite M, Poyares D, et al. Autonomic
nervous system in individuals with cerebral palsy: A controlled study. J Oral
Pathol Med. 2011;40(7):576-81. Available from: https://doi.org/10.1111/
j.1600-0714.2011.01008.x

Amichai T, Katz-Leurer M. Heart rate variability in children with cerebral
palsy: Review of the literature and meta-analysis. NeuroRehabilitation.
2014;35(1):113-22. Available from: https://doi.org/10.3233/NRE-141097

Maenner MJ, Blumberg SJ, Kogan MD, Christensen D, Yeargin-Allsopp
M, Schieve LA. Prevalence of cerebral palsy and intellectual disability
among children identified in two U.S. National Surveys, 2011-2013. Ann
Epidemiol. 2016;26(3):222-6. Available from: https://doi.org/10.1016/j.
annepidem.2016.01.001

Whittingham K, Wee D, Sanders MR, Boyd R. Sorrow, coping and resiliency:
Parents of children with cerebral palsy share their experiences. Disabil Rehabil.
2013;35(17):1447-52. Available from: https://doi.org/10.3109/09638288.201
2.737081

Park IK, Lee JY, Suk MH, Yoo S, Seo YG, Oh JK, et al. Effect of equine-assisted
activities on cardiac autonomic function in children with cerebral palsy: A pilot
randomized-controlled trial. J Altern Complement Med. 2021;27(1):96-102.
Available from: https://doi.org/10.1089/acm.2020.0346

Kholod H, Jamil A, Katz-Leurer M. The associations between motor ability,
walking activity and heart rate and heart rate variability parameters among

206

REFERENCES

1.

10.

11.

12.

13.

14.

Rakhmonov RA, Isokova MD, Ganieva MT, Kholmatova GK. Osobennosti re-
abilitatsii detey, stradayushchikh detskim tserebral’nym paralichom s epi-
lepticheskimi pristupami [Peculiarities of rehabilitation of children with ICP
with epiloptic personalities]. Vestnik poslediplomnogo obrazovaniya v sfere
zdravookhraneniya. 2018;2:91-4.

Bruykov AA, Gulin AV, Apokin VV. Izmenenie pokazateley funktsional’'nogo
sostoyaniya dykhatel’noy sistemy organizma detey s razlichnymi formami
tserebral’nogo paralicha v protsesse reabilitatsii [Changes in the indicators of
the functional state of the respiratory system of children with various forms
of cerebral palsy in the process of rehabilitation]. Teoriya i praktika fizicheskoy
kul'tury i sporta. 2016;7:83-5.

Baymurodov RS, Amonov MK. Ippoterapiya kak metod lechebnoy fizicheskoy
kul'tury (obzor literatury) [Hippotherapy as method of medical physical culture
(literature review)]. Biologiya i integrativnaya meditsina. 2017;3:217-42.

Gubin AV, Ovchinnikov EN, Goncharuk EV, Vasylieva NI, Popkov DA. Ekonomi-
cheskie aspekty mnogourovnevykh ortopedicheskikh operatsiy u patsientov s
detskim tserebral’nym paralichom [Economic aspects in single-event multilev-
el orthopedic surgery in patients with cerebral palsy]. Problemy sotsial'noy gi-
gieny, zdravookhraneniya i istorii meditsiny. 2020;28(S):716-22. Available from:
https://doi.org/10.32687/0869-866X-2020-28-s1-716-722

Volokitin AS, Bruykov AA, Gulin AV. Vozdeystvie ippoterapii na nervno-my-
shechniy apparat organizma detey so spasticheskoy diplegiey [The effect of
hippotherapy on the neuromuscular apparatus of the body of children with
spastic diplegia]. Vestnik Avitsenny [Avicenna Bulletin]. 2015;1:116-20.

Batysheva TT, Bykova OV, Vinogradov AV. Detskiy tserebral’nyy paralich —
sovremennye predstavleniya o probleme [Infantile cerebral palsy — modern
ideas about the problem]. Russkiy meditsinskiy zhurnal. 2012;20(8):401-5.

Ying K, Rostenberghe HV, Kuan G, Mohd Yusoff MHA, Ali SH, Yaacob NS.
Health-related quality of life and family functioning of primary caregivers
of children with cerebral palsy in malaysia. Int J Environ Res Public Health.
2021;18(5):2351. Available from: https://doi.org/10.3390/ijerph18052351

Gasior JS, Zamunér AR, Silva LEV, Williams CA, Baranowski R, Sacha J, et al.
Heart rate variability in children and adolescents with cerebral palsy — a sys-
tematic literature review. J Clin Med. 2020;9(4):1141. Available from: https://
doi.org/10.3390/jcm90411418

Ferreira MC, Pastore C, Imada R, Guaré R, Leite M, Poyares D, et al. Autonomic
nervous system in individuals with cerebral palsy: A controlled study. J Oral
Pathol Med. 2011;40(7):576-81. Available from: https://doi.org/10.1111/
j.1600-0714.2011.01008.x

Amichai T, Katz-Leurer M. Heart rate variability in children with cerebral
palsy: Review of the literature and meta-analysis. NeuroRehabilitation.
2014;35(1):113-22. Available from: https://doi.org/10.3233/NRE-141097

Maenner MJ, Blumberg SJ, Kogan MD, Christensen D, Yeargin-Allsopp M,
Schieve LA. Prevalence of cerebral palsy and intellectual disability among
children identified in two U.S. National Surveys, 2011-2013. Ann Epide-
miol. 2016;26(3):222-6. Available from: https://doi.org/10.1016/j.annep-
idem.2016.01.001

Whittingham K, Wee D, Sanders MR, Boyd R. Sorrow, coping and resiliency:
Parents of children with cerebral palsy share their experiences. Disabil Rehabil.
2013;35(17):1447-52. Available from: https://doi.org/10.3109/09638288.201
2.737081

Park IK, Lee JY, Suk MH, Yoo S, Seo YG, Oh JK, et al. Effect of equine-assisted
activities on cardiac autonomic function in children with cerebral palsy: A pi-
lot randomized-controlled trial. J Altern Complement Med. 2021;27(1):96-102.
Available from: https://doi.org/10.1089/acm.2020.0346

Kholod H, Jamil A, Katz-Leurer M. The associations between motor ability,
walking activity and heart rate and heart rate variability parameters among



bpyiikvos AA VIzmenenns puanoaorndyeckux rokasareaei y aereit ¢ AT

BECTHMK ABUMILIEHHEI
Tom 23 * No 2 % 2021

children with cerebral palsy and typically developed controls. NeuroRehabilita-
tion. 2013;33(1):113-9. Available from: https://doi.org/10.3233/NRE-130934)

15. Keller-Ross ML, Chantigian DP, Nemanich S, Gillick BT. Cardiovascular effects of
transcranial direct current stimulation and bimanual training in children with
cerebral palsy. Pediatr Phys Ther. 2021;33(1):11-6. Available from: https://doi.
org/10.1097/PEP.0000000000000762

16. Zhao X, Chen M, Du S, Li H, Li X. Evaluation of stress and pain in young children
with cerebral palsy during early developmental intervention programs: a
descriptive study. Am J Phys Med Rehabil. 2015;94(3):169-75. Available from:
https://doi.org/10.1097/PHM.0000000000000252

children with cerebral palsy and typically developed controls. NeuroRehabilita-
tion. 2013;33(1):113-9. Available from: https://doi.org/10.3233/NRE-130934)

15. Keller-Ross ML, Chantigian DP, Nemanich S, Gillick BT. Cardiovascular effects of
transcranial direct current stimulation and bimanual training in children with
cerebral palsy. Pediatr Phys Ther. 2021;33(1):11-6. Available from: https://doi.
org/10.1097/PEP.0000000000000762

16. Zhao X, Chen M, Du S, Li H, Li X. Evaluation of stress and pain in young chil-
dren with cerebral palsy during early developmental intervention programs: a
descriptive study. Am J Phys Med Rehabil. 2015;94(3):169-75. Available from:
https://doi.org/10.1097/PHM.0000000000000252

(i) CBEAEHMA OB ABTOPE

BpyitkoB AneKceii AneKcaHApPOBUY, KaHANAAT BUONOMMYECKMX HAYK, AOLEHT
Kadeapbl MeaULMHCKOM BUONOTMM C KYPCOM MHOEKLIMOHHbIX 6onesHei, Me-
ONUMHCKUIA MHCTUTYT, TamBOBCKMIA rOCyAapCTBEHHbIM yHMBEpCUTET MM, [.P.
[JepxasuHa

ORCID ID: 0000-0001-9887-7879

SPIN-kop: 5876-0648

E-mail: ba73-87@mail.ru

NHdopmaumsa 06 MCTOUHMKE NOALEPKKM B BUAE FPaHTOB, 060pyaoBaHMs,
NleKapCTBEHHbIX NpenapaTos

PaboTa BbinonHANack B pamkax rpaHTa Ne 33-MY-20 (01) «M3yyeHune guHamu-
Ku GU3MONOrMYECKMX NOKa3aTeNnel opraHM3ma AeTell MNafLWero WKoAbHOTO
BO3pacTa C JAETCKUM LiepebpasibHbIM Napannyom K pas/iuyHbIM CpescTBam pe-
abuantaumm» (2020), npeacTasaeHHoro YnpasneHnem o6pasoBaHmusa v HayKku
TamboBcKoi 06nactu, Poccuitckan Pepepaumsa. PrHaHCOBOW NOALEPIKKM CO
CTOPOHbI KOMMAHMIA-NPOU3BOAUTENEN SIEKAPCTBEHHbIX NPEenapaTos U Mmeau-
LIMHCKOTO 060pyA0BaHUA aBTOP He Nosy4an

KoHAuKT nHTepecos: oTcyTcTayeT

DA< ALPEC 419 KOPPECMOHAEHLUMM:

BpyiikoB Anekceit AneKkcaHapoBUY

KaHAMAaT GBUONOTUYECKMX HaYK, AOLEHT Kadeapbl MeauLMHCKOM Bronornm ¢
KYPCOM MHOEKLMOHHbIX 6o1e3Hel, MeauLMHCKUIA MHCTUTYT, TamBOBCKUIA To-
CYAAPCTBEHHBIV YHUBEPCUTET UM. I.P. [epKaBnHa

392000, Poccuiickan ®egepaums, r. Tambos, y. MHTepHaLMOHanbHas, 33
Ten.: +7 (903) 6990099
E-mail: ba73-87@mail.ru

BKNAL ABTOPOB

Pa3paboTka KoHUEeNUMM 1 au3aliHa uccnefoBanus: BAA
Cbop maTepuana: BAA

CraTucTMyecKkas 06paboTka AaHHbIX: BAA

AHanu3 Nony4yeHHbIX AaHHbIX: BAA

MoprotoBKa TekcTa: BAA

PepaktuposaHue: BAA

0613 OTBETCTBEHHOCTb: BAA

27.04.21
25.06.21

Mocmynuna
MpuHama 8 neyameo

(i) AUTHOR INFORMATION

Bruykov Aleksey Aleksandrovich, Candidate of Biological Sciences, Associate
Professor of the Department of Medical Biology with the course of Infectious
Diseases, Medical Institute, Derzhavin Tambov State University

ORCID ID: 0000-0001-9887-7879

SPIN: 5876-0648

E-mail: ba73-87 @mail.ru

Information about support in the form of grants, equipment, medications

The study was sponsored by the grant N33-MU-20 (01) “Study of the dynam-
ics of physiological parameters in primary school children with cerebral palsy
to various programs of rehabilitation” (2020) by the Department of Education
and Science of the Tambov Region, Russian Federation. The author did not re-
ceive financial support from companies manufacturing medications and med-
ical equipment

Conflicts of interest: The author has no conflicts of interest

<] ADDRESS FOR CORRESPONDENCE:

Bruykov Aleksey Aleksandrovich

Candidate of Biological Sciences, Associate Professor of the Department of
Medical Biology with the course of Infectious Diseases, Medical Institute, Der-
zhavin Tambov State University

392000, Russian Federation, Tambov, 33 Internatsionalnaya str.
Tel.: +7 (903) 6990099
E-mail: ba73-87@mail.ru

AUTHOR CONTRIBUTIONS

Conception and design: BAA

Data collection: BAA

Statistical analysis: BAA

Analysis and interpretation: BAA
Writing the article: BAA

Critical revision of the article: BAA
Overall responsibility: BAA

Submitted
Accepted

27.04.21
25.06.21

207



doi: 10.25005/2074-0581-2021-23-2-208-215

BAVISTHUE ®A3bI MEHCTPYA/ABHOI'O LIMIK/A HA PE3YABTAT
AYITMEHTAIIMOHHOUN MAMMOIIZTACTUKU

T.P. DAVI3YAAVH

MockoBckuit 004aCcTHOI HayYHO-MCCAeAOBATeAbCKUI KAMHMIEeCKUIT MHCTUTYT uM. ML.®. Baagumupckoro, Mocksa, Poccuiickasa Peaepanst

Llenb: onpeaenuTb ONTUMasibHble CPOKM NPOBEAEHUA ayrMEHTALMOHHOM MaMMONAacTUKK (AM) ¢ yu€Tom $asbl MEHCTPYANbHOTO LKA,

Marepuan u metoap!: 66111 NPOaHaNM3UPOBaHbI pe3ynbTaTbl 49 AM, NpoBeAEHHbIX Y NALMEHTOK B pasnnyHble $pasbl MEHCTPYANbHOTO LuKAa. Mepu-
04, NPOBEeAEHUA UCCNeA0BaHUA cocTaBuA 1 rog,. MauneHToK pasaenmnam Ha 4 rpynnbl B 3aBUCUMOCTM OT Gasbl MEHCTPYaNbHOTO UyKAA: GONUKyNApHan
basa uam cobeTBeHHO MeHCTpyauus, GonnKynapHan dbasa nocne OKOHYaHWA MeHCTpyauuu; Gasa oBynaumMm; AtoTenHosan dasa. OLEeHUMBANNUCL UHTPA-
ornepaLyMoHHble OCTIOKHEHUA U TEYEHWE NOCAEOomNepaLMoHHOro Nepuoaa.

Pe3ynbTathl: 6blAM BbIABNEHbI CTATUCTUYECKM 3HAUMMbIE PA3ANUMA MEXAY rPYNNamm NaLMeHTOK No TakMM NoKasaTensm, Kak He06X0AUMOCTb APeHH-
POBaHKA MOJIOCTM UMMNAHTA, PA3BUTUE PAHHUX FEMaToOM, MOBbILEHHAs OTEYHOCTb TKAHE M 3aTsAXHan peabunutauma. OKasanocb, YTO NOTEMHOBAN
basa MeHCTpyanbHOro LMKAa ABnseTca Haubonee 6aaronpuATHOIM ana nposeseHna AM ¢ HAUMEHBLIMM PUCKOM Pa3BUTUA PaHHWUX OCIOMHEHWIA.
3akntoueHue: nnaHMposaHve AM LenecoobpasHo NPOBOANTL C YHETOM dasbl MEHCTPYaIbHOTO LMK/ MaLMEHTKM, YTO CMIOCOBCTBYET CHUKEHMIO PH-
CKa Pa3BUTMA MHTPa- M NOCAEONEPALMOHHbBIX OCTIOXKHEHWUI 1, 6E3YCN0BHO, BAMAET Ha KOHEYHbIN pesynbtat AM.

Kntouesble cnoBsa: ay2mMeHmayuoHHas MamMmonaacmuKa, paHHUe 2emMamomsi, OpeHUposaHue NoaA0CMU UMMAAHMA, NOBbIWEHHAS OMEYHOCMb MKa-
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Objective: To determine the optimal timing for augmentation mammoplasty (AM) relative to the menstrual cycle phase.

Methods: The results of 49 cases of AM performed at different phases of the menstrual cycle were analyzed. The study period was 1 year. The patients
were divided into 4 groups depending on the phase of the menstrual cycle: follicular phase during menstruation, follicular phase after menstruation;
ovulation; luteal phase. The results were reviewed for intra- and postoperative complications.

Results: Patients operated during different phases of menstrual cycle showed significantly different rate of intra- and postoperative complications,
such as implant cavity drainage, early hematomas, increased tissue edema and prolonged rehabilitation. Luteal phase of the menstrual cycle was
shown to be more favorable for AM with lower risk of complications in the early postoperative period.

Conclusion: During planning of AM the phase of menstrual cycle should be considered to reduce the risk of intra- and postoperative complications
and provide better outcome of AM.
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BBEAEHMUE

AyrmeHTaLMOHHAA Mammonnactuka (AM) sBnsetca ofHoW u3
CaMbIX PACNPOCTPAHEHHBIX OMnepaLuii B NiacTu4eckoin xupyprum [1].
C KaxAblM rofoM NJacTUYECKMe XMPYPr CTPEMATCA YIYYLLIUTb METO-
[bl NPOBELEHUA ONepaLyu, TEXHUYECKOE OCHALLEHWE, MaTepuansl,
a, INIaBHOE, COKPATUTL CPOKM peabununtaumm 6o/bHbIX Nocie npoBe-
[EHHOM AM [2]. BaxkHOW 334a4eit N1acTUYecKon XMpyprum aenaeTcs
NPOGUNAKTMKA OCNONKHEHUN.

B HacTosLLEee BPEMSA HU Y KOTO HE BO3HWUKAET COMHEHWIA B CBA3U
C Tem, 4TO BbIGOP MIAHOBOW ONEPaLLUM JOMKEH CTPOUTLCA C YHETOM
PENpPOAYKTUBHOTO BO3PACTA KeHLUMHbI, 0COBEHHO KOTAa 3TO KacaeTcs
3CTETUYECKMX OMEPaLLMA Ha MONOYHOM Kenese [3-6]. Ha ¢pusmonoruio
MOJIOYHOM }Kenesbl BAUAIOT NO/0BbIE TOPMOHbI U Gasbl MEHCTPYasb-
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INTRODUCTION

Augmentation mammoplasty (AM) is one of the most com-
mon operations in plastic surgery [1]. Plastic surgeons constantly
strive to improve the surgical technique, upgrade surgical equip-
ment and materials, and, most importantly, to shorten the reha-
bilitation period for patients after AM [2]. Prevention of complica-
tions is an important task of plastic surgery.

It is well known that the choice of a planned surgery should
consider woman'’s reproductive age, especially in aesthetic breast
surgery [3-6]. The physiology of the mammary gland is influenced
by sex hormones and phases of the menstrual cycle. The level of
sex hormones in the blood is associated with menstrual function
and decreases with age leading to the menopause. During the
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HOro LMKNA. YpoBeHb FOPMOHOB B KPOBM 3aBUCUT OT TOTO, COXPaHEHa
NI MEHCTPYasbHaA GYHKLMA Yy NALMEHTKMU, U YMEHbLUAETCA No Mepe
[JOCTUXKEHUA MeHonay3bl. B TeyeHMe e Camoro MeHCTpyasbHOro
LMKAa oTMedaeTcsA $Ha3oBoe KonebaHMe KOHLEHTPaLMKU NOM0BbIX Frop-
MOHOB, KOTOpOEe BAWAET Ha GU3NoN0orMyeckme nNpoLeccbl opraHM3ma
[7, 8]. Mo3TomMy MOXHO MPEANONOKMTb, YTO YYBCTBUTENBHOCTb MO-
JIOYHOW Kenesbl K Pas/IMYHbIM MHTEPBEHLMAM MOXET 3aBUCETb OT
basbl MEHCTPYanbHOTO LMKAA.

CornacHo AaHHbIM MexayHapoaHOoro obLecTBa 3CTETUYECKOM
1 niacTuyeckoit xupyprum (ISAPS) B mupe 3a 2018 r. 6bi10 caenaHo
okono 10607227 nnacTUYECKUX onepaumii, U 3 MAH. U3 HUX Bblan
BbINOJIHEHbI HA MO/IO4HOM enese [9]. C KakKabIM rofom KOAM4ecTBo
NAACTUYECKMX onepaLmii pacTér. Bmecte ¢ Tem, No AaHHbIM auTepa-
TYpbl, YKa3aHHble TEHAEHLMM 06yCNaBAMBAIOT NOABAEHWE PA3/IUYHbIX
OC/IOXKHEHWI, B TOM YMC/IE U COCYAMUCTbIX, @ MMEHHO KPOBOTEUYEHU
1 pa3BUTHE remaTom B nocieonepaumoHHom nepuoge [10-13]. Mpo-
bWNAKTMKA JaHHbBIX OC/IOXKHEHWI 3aK10YAETCA B TILATE/IbHOM YYéTe
$aKTOPOB pUCKa CO CTOPOHbI NALMEHTKM, BbIGOPE ONTUMA/ILHOTO Me-
TOZ,a ONepaLymn 1 Nepnoaa NPoBeaeHNA XMPYPryeckoro BMeLLaTeb-
ctBa [14-17].

LLENb NCCNEQOBAHUA

Onpepenntb ONTMManbHbIE CPOKM NPOBEAEHUA ayrMEHTALLMOH-
HoM MammonnacTku (AM) ¢ yuéTom dasbl MEHCTPYaNbHOTO LKA

MATEPUAN U METOAbI

[aHHoe HabntogaTenbHOe NPOCNEKTMBHOE MCCeaoBaHKUe Npo-
BefeHo B TedeHue 1 roga (vonb 2019 — mionb 2020 r.r.) Ha 6a3e Kypca
NAacTMYecKon xupyprum MOCKOBCKOro 0671acTHOTO HayyHo-uccne-
[0BaTeNbCKOrO KAMHWUYECKOro MHCTUTYTa um. M.®. Bnagmumupckoro.
Bblna npoaHanM3nMpoBaHa MeAULIMHCKAA SOKYMEHTALWA NALMEHTOK U
NpoBeAEHO AMHAMUYECKOe HabloAeH e B TeueHue 6 MecALes nocse
onepaluu.

B rpynny nccnenoBaHma bbiam BrAOUEHbI 49 NaLMEHTOK, Y KOTO-
pbix 6blAM NpoaHaNU3MpPoBaHbl hasa MEHCTPYanbHOTo LMKAA Ha Mo-
MeHT npoBeaeHuna AM, 4yacToTa 0C/I0XKHEHU M 0COBEHHOCTU TeUeHMA
nocseonepaLmMoHHOro nepmoga. B mccnegosaHue BKAKOYEHbI KeH-
LMHbI B Bo3pacTe oT 21 roga Ao 45 net, cpeaHuii Bo3pacT NauMeHToK
cocTtasun 32,4 ropa. Kputepumamum BkAoUYeHMs Bbian: BospacT ot 20 Ao
45 net, HaAnumMe NoKasaHuii K nposeaeHnto AM, OTHOCUTEIbHAA CUM-
METPUA MOJIOYHBIX }eNé3, OTCYTCTBME NOKa3aHUM K 3aHUNKEHUIO UK
BblPaBHMBAHMIO CybMaMMapHOM CKAaAKM, 0OBEM UCXOLHOM Kenesbl
okono 70 mAa, Hannmume MHGOPMMPOBAHHOTO COMACUA NALMEHTKMN Ha
onepaLmio 1 y4acTue B HabaofaTeNbHOM UCCEA0BAHUM.

B 3aBMcMMOCTM OT dasbl MEHCTPYaNbHOTO LMKAA MALMEHTKU
6bl2M pasgeneHbl Ha 4 rpynnbi:

| rpynna — 12 naumMeHTOK; onepauma nposeseHa B GONNKyAAp-
Hyto dasy, Bo Bpems cO6CTBEHHO MeHCTPYyaLLMK;

Il rpynna — 10 nauueHTOK; onepawma BbINoAHEHa B GOAMKyAAp-
Hyto dasy nocne meHcTpyaLmy;

Il rpynna — 13 naumeHToK; onepauus nposegeHa B ¢pasy oBy-
nauum;

IV rpynna — 14 nauMeHTOK, ONEpPUMPOBAHHBIX B JIIOTEUHOBYIO
daszy.

Bcem nmaumeHTKam NpPOBEAEHO KAMHWMKO-aHaMHECTUYecKoe U
NabopaTopHO-MHCTPYMeHTanbHOe obcneposaHue. AM Bo Bcex ciyya-
AIX BbINOMHANACH U3 NEPUAPEONAPHOrO AOCTYNA, MPU 3TOM UCNO/b30-
Ba/NNCb CNabOTEKCTYPUPOBAHHbIE MMMAHTbI, KOTOPbIEe YCTaHaB/MBA-
JINCb CYOMYCKYNAPHO Nnoa 60NbLIYHO FPYAHYIO MbILLLLY.

menstrual cycle the level of sex hormones fluctuates affecting
the physiological processes in the body [7, 8]. Therefore, it can
be assumed that sensitivity of the mammary gland to different
interventions may depend on the phase of the menstrual cycle at
which the patient undergoes mammoplasty.

According to the data of the International Society of Aes-
thetic and Plastic Surgery (ISAPS), about 10,607,227 plastic sur-
geries were performed in the world in 2018, with three million
out of them performed on the mammary gland [9]. The number
of plastic surgeries is growing every year. At the same time, ac-
cording to the literature, the number of various complications is
also growing, including vascular complications, such as bleeding
and development of hematomas in the postoperative period [10-
13]. Prevention of these complications includes careful consider-
ation of risk factors in the patients, selection of the optimal meth-
ods of surgery and the time of surgical intervention [14-17].

OBIJECTIVE

To determine the optimal timing for augmentation mammo-
plasty (AM) relative to the phase of the menstrual cycle.

METHODS

This observational prospective study was carried out for 1
year (July 2019 — July 2020) on the basis of the Plastic Surgery
Course of the M.F. Vladimirsky Moscow Regional Research and
Clinical Institute. The medical records of the patients were ana-
lyzed and the follow-up was carried out for 6 months after the
operation.

The study group included 49 women undergoing AM with a
last menstrual period recorded in the medical record. The inclu-
sion criteria were: age from 20 to 45 years, indications for AM,
the relative symmetry of the mammary glands, the absence of
indications for lowering or alignment of the submammary folds,
the volume of the original gland around 70 ml, the patient’s in-
formed consent for surgery and participation in an observational
study.

The average age of the patients was 32.4 years. Depending
on the phase of the menstrual cycle, the patients were divided
into 4 groups:

Group | (12 patients) operated at the follicular phase during
menstruation;

Group Il (10 patients) operated at the follicular phase after
menstruation;

Group Il (13 patients) operated during ovulation;

Group IV (14 patients) operated at the luteal phase.

All patients underwent clinical-anamnestic and laborato-
ry-instrumental examination. AM in all cases was performed
through the periareolar approach, using microtextured implants,
which were installed submuscularly under the pectoralis major
muscle.

Intra- and postoperative complications, such as a need for
drainage of the implant cavity, the presence of early hematomas,
increased edema of the breast tissue, and prolonged rehabilita-
tion periods after surgery, were assessed. As mentioned above, in
the early postoperative period, an increased edema of the breast
tissue was assessed, which was manifested by excessive skin ten-
sion in the intermammary space and its spread to the clavicle
region. Painful arm movements in the postoperative period for
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OueHMBanuUCh Takne GpaKTopbl, KaK HEOOXOAMMOCTb B APEHUPO-
BaHWUW NONOCTU MMNNAHTOB, HAIMUYME PAHHUX FEMATOM, NOBbIWEHHAA
OTEYHOCTb TKAHW MOJIOYHOM Kenesbl, 3aTAXKHbIE CPOKM peabunuta-
LMK nocne onepaumu. Kak 6b110 yKasaHo Bbille, B PaHHEM MOCNEOD-
nepaLVoHHOM Nepuoae OLEHMNBANACh NOBbILLEHHAA OTEYHOCTb TKAHU
MOJIOYHOM }Kesesbl, KOTOPas XapaKkTepM30Banach M3bbITOUHbIM HATA-
KEHMEM KOXUN B MEXKIPYAHOM PACCTOAHUM U e€ pacnpocTpaHeHnem
B 061aCTb KMtounLpl. K 3aTAXKHBIM CPOKaM peabunutaumm oTHOCUMAK
Hannune 60NEBbLIX OLLYLLEHWUIM NPU ABUMKEHUM PYKU B NOCNEONEPaLLM-
OHHOM nepuoge 6onee 14 aHeil.

CTaTUCTUYECKUIA aHANWN3 OCYLLECTBAANCA C MOMOLLBIO CTATUCTU-
yeckoro naketa «Statistica 10» (StatSoft Inc., USA). B pabote ucnonb-
30BaHbl TO/IbKO KaYecTBEHHbIE NOKa3aTesn, KoTopble bblnv NpeacTas-
NeHbl B BUAE gonei (%). Pasnnuma mexay CpaBHUBaeMbIMM rpynnamu
onpeAenanmn no Kputepuio ¥2 ¢ nonpaskoi Metca. Pasanuma cumtanm
CTAaTUCTUYECKM 3HAUMMbIMK npu p<0,05.

PE3YNbTATbI

pynnbl HAabAOAEHUA U KPUTEPUW OLEHKU PE3ynbTaToB npes-
cTaBneHbl B Tabn. 1.

B pe3ynbTaTe NpoBeAEHHOrO aHa/iM3a bblav BbIABAEHbI CTaTH-
CTUYECKM 3HAYMMble Pa3MYMA MO HANUYMIO MHTPAONEePaLMOHHbIX
OC/IOKHEHWUW NPU CPAaBHEHUM LAHHbIX MeXZy nauueHTKamu | un IV
rpynn (x?=4,6705; p=0,0310). CTaTUCTUYECKM 3HAUYMMbIX Pa3IMUMiA
NpW CpaBHEHUW KONMYECTBA MHTPAoNepaLMOHHbIX OCN0oXKHeHW B I
1 IV rpynnax *eHLWMH C COOTBETCTBYHOLLMM NOKa3saTenem Bo Il rpynne
HE YCTaHOB/IEHO, HECMOTPA Ha OTHOCUTENBHO BbICOKYHO (60%) YacToTy
BCTPEYAeMOCTU OCNOXHEHWUI BO BPEMA onepauuii, NpoBeAEHHbIX B
donnvkynapHyto dasy (tabn. 2).

OcnoHEHHbIE cnyyawn, noTpeboBaBlWME APEHUPOBAHUA MO-
NIOCTU UMMNAHTOB, CTaTUCTMYECKM 3HAYMMO Yalle BCTpeyvanuch B |
u Il rpynnax no cpasHeHuto ¢ IV rpynnoi (x*=5,4413; p=0,0202) u

Tabauya 1 pynnsi Ha6AOEHUA U NPOAHAU3UPOBAHHbIE OCIOHHEHUA

more than 14 days were attributed to the extended rehabilitation
period.

Statistical analysis was carried out using the «Statistica 10»
software (StatSoft Inc., USA). In the study qualitative indicators
were presented as per cent. Differences between the compared
groups were determined by the x? test with Yates correction. Dif-
ferences were considered statistically significant, if p<0.05.

RESULTS

Observation groups and criteria for the results evaluation
are presented in Table 1.

The analysis revealed statistically significant differences in
the rate of intraoperative complications when comparing data
between patients of Groups | and IV (x*=4.6705; p=0.0310). The
incidence of intraoperative complication in Groups Il and IV com-
pared to Group Il was not significantly different despite the rel-
atively high (60%) incidence of complications during operations
performed at the follicular phase (Table 2).

Complicated cases requiring drainage of the implant cavity
were significantly more frequent in Groups | and Il compared to
Group IV (x*=5.4413; p=0.0202) and (x>=7.8372; p=0.0060). It was
also significantly more common in the patients of Groups Il and Il
(x2=5.2361; p=0.0226) (Table 3).

Early hematomas in the postoperative period in patients
of Group | were significantly more frequent compared to the
Group Il and IV (x*=4.8682; p=0.0277 and x?=7.6566; p=0.0065
respectively) and in the Group Il compared to the Group Il and
IV (x3=4.9715; p=0.0261 and x?=7.7362; p=0.0063 respectively)
(Table 4).

Increased tissue edema was significantly more common
in Groups | and Il compared to Group IV (x*=4.0510; p=0.0442

KonnyecTtBo nauuneHTOB B rpynne 12 (100%) 10 (100%) 13 (100%) 14 (100%)
a3a MEeHCTPYasIbHOTO LMKAA bonnkynapHas e I AroTeNHOBaR

OcnoxHeHus (meHncTpyauus)

Mpobnembl ¢ remocTazom 7 (58%) 6 (60%) 2 (15,3%) 2 (14,2%)

JpeHunpoBaHue 8 (66,6%) 8 (80%) 3 (23%) 2 (14,2%)

PaHHuMe remaTombl 8 (66,6%) 7 (70%) 2 (15,3%) 1(7,1%)

MoBbileHHan OTEYHOCTb TKaHen 6 (50%) 7 (70%) 1(7,6%) 1(7,1%)

3aTaxHan peabunutauma 6 (50%) 6 (60%) 1(7,6%) 1(7,1%)

Table 1 The rate of complications in the observation groups of patients

Observation group 1 (total/%) 1l (total/%) 1l (total/%) IV (total/%)

Number of patients in a group 12 (100%) 10 (100%) 13 (100%) 14 (100%)
hase of the menstrual cycle follicular . .

. . follicular ovulation luteal

Complications (menstruation)

Problems with hemostasis 7 (58%) 6 (60%) 2 (15.3%) 2 (14.2%)

Drainage 8 (66.6%) 8 (80%) 3 (23%) 2 (14.2%)

Early hematomas 8 (66.6%) 7 (70%) 2 (15.3%) 1(7.1%)

Increased edema 6 (50%) 7 (70%) 1(7.6%) 1(7.1%)

Extended rehabilitation 6 (50%) 6 (60%) 1(7.6%) 1(7.1%)
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Tabnauya 2 Yacmoma pacnpedesneHus UHMPAoNepayUoHHbIX OCA0XHeHUl Yy NaUUeHMOoK NONApPHO CPABHUBAEMbIX 2pyNnn

1 (n=12) Il (n=10) 1l (n=13) IV (n=14)
| (n=12) x?=0,0005 X?=3,3060 X?=4,6705
p=1,0005 p=0,0690 p=0,0310
Il (n=10) X?=0,0005 X?=3,1884 X=3,6219
p=1,0005 p=0,0742 p=0,0570
2=3,3060 2=3,1884 2=0,0005
==Y ):)=0,0690 )r(3=0,0742 )|(o=1,ooos
2=4,6705 2=3,6219 2=0,0005
IV (n=14) );()=0,0310 ):)=0,0570 ):)=1,0005
Table 2 Incidence of intraoperative complications in the paired comparison groups of the patients
1 (n=12) Il (n=10) 1l (n=13) IV (n=14)
| (n=12) X?=0.0005 X?=3.3060 X?=4.6705
2 p=1.0005 p=0.0690 p=0.0310
3 Il (n=10) x?=0.0005 X=3.1884 X=3.6219
® p=1.0005 p=0.0742 p=0.0570
2 I (n=13) X2=3.3060 X?=3.1884 X?=0.0005
€ p=0.0690 p=0.0742 p=1.0005
= IV (n=14) X*=4.6705 X*=3.6219 X?=0.0005
p=0.0310 p=0.0570 p=1.0005

(x=7,8372; p=0,0060). TaksKe OTMEUYEHbI CTATUCTUYECKM 3HAYMMble
pasnnuma mexkay nauventkamu Il vl rpynn (x%=5,2361; p=0,0226)
(tabn. 3).

Hamu 611 BbIABNEHbI CTAaTUCTUYECKM 3HAYMMble Pas3ninuma B 60-
Jlee 4acToi BCTPEYaEMOCTU PaHHWUX FeMaToM B MOC/E0NepaLMOHHOM
nepuoze y naumeHTok | rpynnbl B cpasHeHum c Il (x*=4,8682; p=0,0277)
n IV (x>=7,6566; p=0,0065) rpynnamu. Mpu cpaBHeHWM NaumeHToK I
rpynnbi ¢ Il (x*=4,9715; p=0,0261) n IV (x*>=7,7362; p=0,0063) rpynnamu
NPOC/EKMBANACh Ta XKE 3aKOHOMEPHOCTH (Tabn. 4).

and x?=7.7362; p=0.0063 respectively). It was also significantly
more common in the patients of Groups Il compared to Group Il
(x*=7.1220; p=0.0085) (Table 5).

Patients of Groups | and Il significantly more often re-
quired extended rehabilitation compared to Group IV (x>=4.0510;
p=0.0442 and y?=7.7362; p=0.0063 respectively). Group Il pa-
tients also significantly more commonly required extended reha-
bilitation than Group 11l (x?=5.032; p=0.0251) (Table 6).

Tabauya 3 Yacmoma pacnpedesneHus OpeHUPOBAHUSA Y NAUUEHMOK NONAPHO CPABHUBAEMbIX 2pyNN

1 (n=12)

1(n=12)

Il (n=10) )5:833372
I (n=13) ’;:333:2
IV (n=14) ’g:gfggéf

Table 3 Incidence of the implant cavity drainage in the paired comparison groups of the patients

1 (n=12)
2 1 (n=12)
© v s

1l (n=10) Il (n=13) IV (n=14)
X?=0,4082 X*=3,2058 X?=5,4413
p=0,8277 p=0,0734 p=0,0202

X>=5,2361 x>=7,8372
p=0,0226 p=0,0060
X?=5,2361 X?=0,0089
p=0,0226 p=0,9278
X*=7,8372 X*=0,0089
p=0,0060 p=0,9278
Examined groups

1l (n=10) Il (n=13) IV (n=14)
X?=0.4082 X?=3.2058 X?=5.4413
p=0.8277 p=0.0734 p=0.0202

X>=5.2361 X>=7.8372
p=0.0226 p=0.0060
X?=5.2361 X?=0.0089
p=0.0226 p=0.9278
X>=7.8372 X?=0.0089
p=0.0060 p=0.9278
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Tabauya 4 Yacmoma pacnpedeneHus pPaHHUX 2eMamom Y NaUUEeHMOoK NONAPHO CPABHUBAEMbIX 2pyNnn

I (n=12) Il (n=10) Il (n=13) IV (n=14)
lne12) X?=0,0005 X2=4,8682 X?=7,6566
- p=1,0005 p=0,0277 p=0,0065
2 2_ 2_
I (n=10) X2=0,0005 X2=4,9715 X2=7,7362
p=1,0005 p=0,0261 p=0,0063
_ X2=4,8682 X2=4,9715 X2=0,0051
DY p=0,0277 p=0,0261 p=0,9466
_ X2=7,6566 X=7,7362 X2=0,0051
IV (n=14) p=0,0065 p=0,0063 p=0,9466

Table 4 Incidence of early hematomas in the paired comparison groups of the patients

Examined groups

Il (n=10) 1l (n=13) IV (n=14)
I (n=12) x?=0.0005 X?=4.8682 X?=7.6566
Py } p=1.0005 p=0.0277 p=0.0065
=] 2— 2— 2
3 _ x*=0.0005 X>=4.9715 X*=7.7362
-E" Il (n=10) p=1.0005 p=0.0261 p=0.0063
2 N (n=13) X?=4.8682 X>=4.9715 x?=0.0051
E B p=0.0277 p=0.0261 p=0.9466
©
b IV (n=14) X?=7.6566 X>=7.7362 X*=0.0051
- p=0.0065 p=0.0063 p=0.9466

Tabauya 5 Yacmoma pacnpedeneHus nosbiweHHol omEYHocmu mKkaHel y nayueHmMoK NonapHoO CPAasHUBAEMbIX 2pynn

I (n=12) I (n=10) 1l (n=13) IV (n=14)
| (n=12) x?=0,2653 X?=3,6409 X?=4,0510
3 p=0,6068 p=0,0564 p=0,0442
Il (n=10) x*=0,2653 X?=7,1220 X=7,7362
p=0,6068 p=0,0085 p=0,0063
_ X?=3,6409 X=7,1220 x*=0,0005
1l (n=13) p=0,0564 p=0,0085 p=1,0005
_ X*=4,0510 X?=7,7362 X?=0,0005
IV (n=14) p=0,0442 p=0,0063 p=1,0005

Table 5 Incidence of increased tissue edema in the paired comparison groups of the patients

Examined groups

Il (n=10) Il (n=13) IV (n=14)
| (n=12) x?=0.2653 X?=3.6409 X?=4.0510
" p=0.6068 p=0.0564 p=0.0442
o Il (n=10) x2=0.2653 X%=7.1220 X*=7.7362
g - p=0.6068 p=0.0085 p=0.0063
B Il (n=13) X?=3.6409 X*=7.1220 X*=0.0005
E - p=0.0564 p=0.0085 p=1.0005
Y] 2 2 2
2 IV (n=14) X*=4.0510 X*=7.7362 X*=0.0005
p=0.0442 p=0.0063 p=1.0005
MoBblleHHan OTEYHOCTb TKaHeW CTaTUCTUYECKM 3HAUMMO Yalle CONCLUSION

BcTpeyanach B | v Il rpynnax no cpasHeHutio ¢ IV rpynnoi (x*=4,0510;
p=0,0442) u (x>=7,7362; p=0,0063). CTaTUCTMYECKM 3HAYUMbIE Pa3/n-
umna mexay naumentkamu Il u Il rpynn (x2=7,1220; p=0,0085) oTpaxa-
v 6onee YacToe pasBUTHE OTEYHOCTM TKAHEN Y MALMEHTOK |l rpynnbl
(tabn. 5).

Y naumeHToK | 1 Il rpynn cTaTMCTUYECKM 3HAUMMO Yalle Tpe-
6oBanacb 3aTAXHaA peabunutaumsa no cpasHeHuio ¢ IV rpynnoit
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As a result of the study, statistically significant differences
in the incidence of complications were revealed in patients of
Groups | and Il operated during the follicular phase of the men-
strual cycle in comparison with the patients of Groups IIl and
IV who underwent surgery during ovulation and luteal phase.
Among patients of Groups | and Il, intraoperative complications,
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Tabauya 6 Yacmoma pacnpedeneHus cay4aes 3amaxcHol peabuaumayuu y nayueHmoK NonapHo CpAsHUBAEMbIX 2pynn

1 (n=12) Il (n=10) 1l (n=13) IV (n=14)
| (n=12) X?=0,0020 X?=3,6409 X?=4,0510
° - p=0,9696 p=0,0564 p=0,0442
3 2_ 2_ 2_
E Il (n=10) x2=0,0020 X2=5,032 X2=5,5380
3 p=0,9696 p=0,0251 p=0,0191
=) A= 2_ o
$3 -1 X2=3,6409 X?=5,032 X?=0,0005
5 E p=0,0564 p=0,0251 p=1,0005
8 e IV (n=14) X2=4,0510 X?=5,5380 X?=0,0005
- p=0,0442 p=0,0191 p=1,0005
Table 6 Incidence of extended rehabilitation in the paired comparison groups of the patients
Examined groups
1(n=12) I (n=10) 1l (n=13) IV (n=14)
| (h=12) x?=0.0020 X?=3.6409 X>=4.0510
o - p=0.9696 p=0.0564 p=0.0442
= 2=0.0020 2=5.032 2=5,5380
o - X X X
&% (=10 p=0.9696 p=0.0251 p=0.0191
T
@ I (n=13) X?=3.6409 X?=5.032 x?=0.0005
g - p=0.0564 p=0.0251 p=1.0005
©
= V (n=14) X?=4.0510 X?=5.5380 x?=0.0005
- p=0.0442 p=0.0191 p=1.0005

(x*=4,0510; p=0,0442) un (x*=7,7362; p=0,0063) cooTsercTBeHHO. CTa-
TUCTUYECKM 3HAUYMMble pPa3nnmumna mexay nauueHtkamu Il v Il rpynn
(x*=5,032; p=0,0251) nosbliwanu notpebHOCTb B 6oNee AMTENbHOM
peabuautaumm ansa naumeHTok Il rpynnbl (Taba. 6).

3AKNIOYEHUE

B pesynbraTe NpoBeAEHHOrO MCCNEA0BaHMA OblN BbIABNEHDI
CTaTUCTUYECKN 3HAYMMble PA3INYMA NPU3HAKOB Y NaumeHToK | u Il
rpynn, NPoonepupoBaHHbIX B GONNMKYNAPHYIO a3y MeHCTpyaibHO-
ro UuKAa B cpaBHeHUu ¢ nauueHtkamu Il n IV rpynn, npoonepupo-
BaHHbIX B $a3y oBynALMM U ntoTenHosyto dasy. Cpean NaumMeHToK |
n Il rpynn yawe BCTpeYanncb MHTPAONEPALMOHHbIE OCIOXKHEHUA C
HeobX0AMMOCTbIO PEHNPOBAHUA KapMaHa NoA UMMIAHT MOJIOYHOM
)enesbl, C NoABNEHNEM PaHHWUX FemMaToM, NOBbILEHHON OTEUHOCTbIO
TKaHW MOJIOYHOM }Kefle3bl U 3aTAXKHbIMM CPOKaMKU peabunuTtaummn B
nocneonepawuMoHHoM nepuoge. Takum 06pa3om, B COOTBETCTBUM C
No/ly4YeHHbIMU HaMU AaHHBIMM, NOTEMHOBAA da3a MEHCTPYasIbHOMo
LIMKNa XEeHLWMHbI ABNAeTCA Hanbonee baaronpuaTHOM AnA nposese-
HWA ayrMEHTaLMOHHOM MaMMONACTUKM. NpyU NAaHUPOBaHWUK onepa-
Lmu uenecoobpasHo aHaAM3MPOBaTb NEPUO MEHCTPYabHOTO LIMKAA
MaLMEHTKU, KPOME APYTvX MOKasaTesiel, KOTopble MOTYT OKa3blBaTb
BNAHME Ha reMOCTa3 U PUCK BOSHUKHOBEHWA OCNIOXHEHWIA.

such as early hematomas, increased edema of the breast tissue
and prolonged rehabilitation during the postoperative period
were frequent. More commonly their breast implant pockets
needed to be drained. Thus, in accordance with our data, the lu-
teal phase of menstrual cycle is the most suitable for augmenta-
tion mammoplasty. When planning an operation, it is advisable
to consider the phase of the menstrual cycle in the patients in
addition to other factors that may affect hemostasis and increase
the risk of complications.
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VICCAEAOBAHUE AHTUBAKTEPVIA AIbHOM AKTUBHOCTU DKCTPAKTOB
PA3ANYHBIX BUAOB POAA ALLIUM, ITPOU3PACTAIOIINX B TA AKNTKNCTAHE

C. CATOPOB, ©.4. MMP30OEBA

Kadeapa Mukpobuoaornu, MMMyHOAOTUY U BUPYycoaorny, TaaKMKCKIUIT TOCyAapCTBEHHbIN MeAMIIMHCKII yHuBepcuTeT uM. AGyaan nbun Cuno, Aymrante,

Pecniy6anka Tagxukucran

Llenb: cpaBHUTEIbHAA OLLEHKA NPOTUBOMUKPOBHOW aKTUBHOCTM LUMPOKO PAcnpOCTPAHEHHbIX U SHAEMUYHbIX BUAOB poda Allium, nponspacTaiowmx 8
TapKMKUCTaHE.

Matepuan u MeTogabl: UCXOLHbIE 3TAHO/bHbIE IKCTPAKTbI BblIM NOYYEHbI U3 CBEXKMX PAcTEHMIt 15 BUAOB NYKOB U3 pasnuuHbIX KAumatoreorpadu-
YECKUX PervoHoB TafKUKUCTaHa. AHTMDaKTepuanbHas akTMBHOCTb BUAOB posa Allium nsyyanacb OTHOCUTENBHO 4 BUAOB CTaHAAPTHbBIX MY3€MHbIX
MMKPOOPraHM3moB (TecT wrammos): Staphylococcus aureus (ATCC 4929), Pseudomonas aeruginosa (ATCC 4930), Klebsiella pneumoniae (ATCC 4927) n
Ecscherichia coli (ATCC 4928) pycko-anddysMoHHbIM METOLOM.

Pe3ynbTatbl: HAaMBONbLLIMM NPOTUBOMMKPOOHBIM BO3AENCTBMEM Ha 3TANOHHBIV WTaMM S. aureus obnaganu skcTpakTbl u3 A. oschaninii O. Fedtsch., A.
altaicum Pall., A. sativum L. DKcTpakTbl e u3 A. obliquum L., A. longicuspis Regel., A. nutans L. n A. senescens L. obnaganu cnabbim npotvBoctaduo-
KOKKOBbIM 3 GeKTOM. M0 OTHOLIEHMIO K PS. aeruginosa akTMBHOCTb NPOABAAA S3HAEMUYHbIN BUA A. schugnanicum Vved., NpeMmyLLeCTBEHHO 3KCTPAKT,
No/YyYeHHbIN 13 NyKosuLbl. PedepeHcHbil wramm KI. pneumonia 6bin YyBCTBUTENEH K SKCTPAKTaM LIMPOKO PacnpocTpaHEéHHOro Buaa A. sativum L. n
3HAemMuYHoro Buaa A. schugnanicum Vived. OTHOCUTENBHO 3TaNOHHOIO WTaMMa E. coli BbicoKas 6aKkTepuLMAHan aKTUBHOCTb OTMEYEHa B OTHOLLEHUM
3KCTpaKTa U3 nyKa A. oschaninii O. Fedtsch.

3aKk/oueHue: M3ydeHne aHTMBaKTepUanbHOM aKTUBHOCTM MOKasano, YTo Bce BuAbl poga Allium B pasHoii cteneHun obnafanu 6akTepULMAHBIM
fenctemem. Hanbonee BbICOKaA aKTMBHOCTb Bblna NpUCyLLa WWPOKO pacnpocTpaHéHHoMy BUay A. oschaninii O. Fedtsch. u sHaemnyHomy Buay A.
schugnanicum Vved.

KntoueBble cnoBa: pacmeHus, uHaubuposaHue pocma, SKCMpPakmol, pegepeHcHble wmammsl 6akmepud.

Ona uutuposaHua: Catopos C, Mupsoesa ®fl. UccnepoBaHue aHTMGAKTePUaNbHOM aKTUBHOCTM SKCTPAKTOB Pas/IMYHbIX BUAOB poga Allium, npouspacrato-
wmx B TagukuctaHe. BecmHuk AsuyerHol. 2021;23(2):216-34. Available from: https://doi.org/10.25005/2074-0581-2021-23-2-216-234

STUDY OF ANTIBACTERIAL ACTIVITY OF EXTRACTS OF DIFFERENT SPECIES OF
THE GENUS ALLIUM GROWING IN TAJIKISTAN

S. SATOROV, E.D. MIRZOEVA

Department of Microbiology, Inmunology and Virology, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: Comparative assessment of the antimicrobial activity of widespread and endemic species of the genus Allium growing in Tajikistan.
Methods: Parent ethanol extracts were obtained from fresh plants of fifteen species of onions from different climatic regions of Tajikistan. Using disk
diffusion method the antibacterial activity of species of the genus Allium was studied against the four types of standard museum microorganisms (test
strains): Staphylococcus aureus (ATCC 4929), Pseudomonas aeruginosa (ATCC 4930), Klebsiella pneumoniae (ATCC 4927), and Escherichia coli (ATCC
4928).

Results: The highest antimicrobial activity against Staphylococcus aureus (S. aureus) test was found in the extracts of A. oschaninii O. Fedtsch., A.
altaicum Pall., and A. sativum L. Extracts from A. obliquum L., A. longicuspis Regel, A. nutans L., and A. senescens L. demonstrated a weak anti-
staphylococcal effect. Pseudomonas aeruginosa (Ps. aeruginosa) was shown to be sensitive to the endemic species A. schugnanicum Vved., mainly to
its bulb extract. Reference strain of Klebsiella pneumoniae (KI. pneumoniae) exhibited sensitivity to the extracts of the widespread species A. sativum
L. and the endemic species A. schugnanicum Vved. High bactericidal activity against Escherichia coli (E. coli) reference strain was shown by the extract
of the A. oschaninii O. Fedtsch. species.

Conclusion: The study demonstrated that all species of the genus Allium possessed a bactericidal effect of varying degrees. The widespread A.
oschaninii O. Fedtsch., and the endemic A. schugnanicum Vved. species showed the highest antibacterial activity.

Keywords: Plants, growth inhibition, extracts, reference strains of bacteria.

For citation: Satorov S, Mirzoeva FD. Issledovanie antibakterial'noy aktivnosti ekstraktov razlichnykh vidov roda Allium, proizrastayushchikh v Tadzhikistane
[Study of antibacterial activity of extracts of different species of the genus Allium growing in Tajikistan]. Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(2):216-34.
Available from: https://doi.org/10.25005/2074-0581-2021-23-2-216-234

BBEOAEHUE INTRODUCTION

CornacHo «TaKCOHOMMYECKOM cucTemMe  KnaccuduKaumm According to the APG Il system of flowering plant classifica-
LiBEeTKOBbIX pacTeHuit» (Cuctema APG lIl), paspaboTaHHoit «lpyn-  tion, developed by the Angiosperm Phylogeny Group (APG), pub-
novi ¢uaoreHMn nokpbiTocemeHHbIx» (Angiosperm Phylogeny  lished in the Botanical Journal of the Linnean Society of London
Group, APG), onybaukoBaHHoW B BoTaHuueckom ypHane JloH-  [1], onions (Latin Allicideae) are assigned to the amaryllid family
AoHcKoro JInnHeesckoro obuwectsa [1], nykosble (nat. Allioideae)  (Amaryllidaceae). Currently, the genus Allium includes more than
OTHeCceHbl B COCTaB ceMeiicTBa amapunnucosble (Amaryllidaceae). 900 species [2].
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B HacTosAwee Bpema pog Allium BkntoyaeT B cBoi coctaB bonee 900
BMaos [2].

MNpeactasutenu poga Allium — ogHo-, ABY- WA MHOTONIETHUE
PacTeHWA C YKOBMLAMM, KTyOHEYKOBULLAMM WU UHOTAA KOPHEBU-
Lamu. Buabl NIYKoBbIX 04eHb PasHOOBPasHbI MO CBOE 3KONOMMYECKO
NPUYPOYEHHOCTU U BCTPEYALOTCA NMOYTU NOBCIOAY OT BbICOKOTOPUiA 10
nobepexba Mopei [3]. ITM pacTeHWa xapaKTepusytoTca 60/1bwnm
3KOMIOrMYeckMM pasHoobpasvem. MoryT BCTpeyatbes ABa baM3KUX
BWAQ, aZaNTUPOBAHHBIX K PasHbIM 3KONIOTMYECKUM YCI0BUAM. B yacT-
HOCTW, A. montanum (NyK rOpHblii) ABAAETCA CyXON0OMBbIM, @ 04EHb
6/13KMI K Hemy Bua, — A. angulosum L. (nyK yrnosatbiil) — XxapakTe-
pU3yeTcA KaKk BAarontobusblil U NpouspacTaeT Ha BAAXKHbIX, HoraTbix
anNtoBMaNbHOM MoyBoi fiyrax [3]. B passMuHbIX NPUPOLHO-KAMMA-
TUYECKUX PETMOHAX MMPa CO CneuudUHECKUMU 3KOOTUYECKUMM YC-
JIOBUSMM BCTPEYAETCA MHOMECTBO 3HAEMUYHbIX BUAOB poaa Allium,
KOTOpble MeXay coboit 0TIMYatoTca No GeHOTUNUYECKUM, GUTOXUMM-
Yyeckum 1 buonornyecknm ceoicream [4, 5].

McTopuyeckne [OKYMEHTbI CBUAETENLCTBYIOT, YTO BbIPALLMBa-
HWEe NlyKa-Nopes M YeCHOKa MMEET TaKyto AaBHOCTb, Kak UCTOpMA Ye-
JIOBEYECTBA M CTO/b Ke 0BLIMPHA, KaK U cama uusuausauumsa. Cebin-
KM Ha 3T1 pacTeHus B bubanmn n KopaHe oTpaKatoT UX BaXKHOCTb ANs
[pEeBHEN LMBWUAN3ALMM KaK B BUAE CNeLyin 418 apOMaTH3aLIMY NULLY,
TaK W B KayecTBe ieyebHbIX Tpas [6].

Hanbonee W3BECTHBIM U LUMPOKO MPUMEHAEMbBIM B MEAULMHE
Bugom poga Allium aBnseTca YECHOK, KOTOPbIN 10 CUX NOP UCMOb3Y-
€TCA B HAPOAHOW MeAULMHE BO BCEM MUPEe AJ1A IEYEHWA PasINYHDBIX
3abonesaHuii [7]. OH WKWPOKO MUCMOb30Ba/ICA HA NPOTAXKEHUM BCel
UCTOPWU YeI0BEYECKOM LiMBUAN3aLMK, bnarogaps cBOMM npodunak-
TUYECKUM U TepanesTuyeckum sddektam. YecHok obnagaet pocTa-
TOYHBIM MMMYHOMOZY/IMPYIOLLMM U NPOTUBOOMYXONEBbIM 3GPEKTOM
[8]. Ero buonornyeckas akTMBHOCTb B OTHOLLUEHWUM CEPAEYHO-COCYAM-
CTbIX 3a00/1€BaHNIA NOKa3aHa B Pa3NNYHbIX MccnegoBaHmax [9-11].

3HayYeHwe NYKOB, KaK BUTAMWHOHOCHbBIX PACTEHWIA, TaKKe 6bi10
0YeHb AABHO OCO3HAHO YesoBEeKOM. [1/1f BCEX JIYKOBbIX XapaKTepHO
Ha/Mume B TKaHAX NETYUYMX CEPOCOAEPIKALLUX MACES, ONPEAENSIOLLNX
WX XapaKTePHbI JIYKOBbIN WM YECHOYHBIV 3anax, UMEeoLMI CUbHOe
bakTepuumuaHoe aeiictave JIYKOBULI M JIMCTbA NPU STOM COAEpHKaT
Le/Ibl pAg, BUTAMUHOB rpynnbl B v PP, KapoTuH, acKopbuUHOBYHO KuC-
noty, GUTOHLMAbI, MUKPO3NIEMEHTbI, 3QUPHbIE Macna. Bcé ato onpe-
ZensieT LWMPOKOE MCMNONb30BaHUE /lyKa B MeauLMHE. B 3enéHom nyke
CofepKaTcA TaKkKe KapOTMHbI, BUTAMUHbI By B2 1 PP, HO He B 60/1b-
wom Konuyectse. LLlenyxa nyka 6orata BuTammHom P.

DKCTPaKTbl NIYKOBUL, M JIMCTBEB MHOTUX BUZOB JIYKOBbIX, 6aaro-
Zapa Hanumto 3GUpHbIX Macen, GeHONbHbIX COEAVHEHWI, NENTUAOB
1 GNaBOHOMAOB, 0613 43aH0T LIMPOKUM CNEKTPOM aHTUOaKTepUanbHoM
AKTUBHOCTU. BbIXKMMKM M3 HaZ3EMHbIX U MOA3EMHbIX YacTel MHru-
OUPYIOT POCT KaK rpammnoNoXKUTENbHBIX, TaK U FPamMOTPULLATE/IbHbIX
6akTepuii [12, 13]. MpoTMBOMUKPOBHAA aKTUBHOCTb NpeacTaBuUTeNei
poaa Allium Hanpsmytlo B3aMMOCBS3aHa CO MHOTMMU dakTopamu. K
HUM OTHOCATCA METOZbI 3KCTPAKLMM, UCTIOb3YEMbIE PACTBOPUTENH,
KOHLIEHTPALLMA SKCTPAKTOB, MPUPOLHO-KIMMATUYECKME U SKO/OTH-
Yeckme ycnoBusA npouspactaHua u ap. [14].

Ha coBpemeHHOM 3Tane 6GaKTepuanbHas Pe3UCTEHTHOCTb AB-
NAeTCA BaXKHelwWweit npobnemoit Bo BCém mupe. OaHUM M3 cnocobos
60pbObl C POCTOM YCTOMYMBOCTU MUKPOOPTaHU3MOB K aHTMOMOTUKAM
ABNAETCA NPOBEAEHME UCCAe0BaHMIA, HANPABIEHHDBIX HA MOWUCK UCTOY-
HUKOB HOBbIX, 6€30NacHbIX U 3dHEKTUBHBIX NPOTUBOMMKPODOHBIX pac-
TEHUI B KaYeCTBe a/IbTEPHATUBHBIX CPEACTB 3aMEHbI CYLLECTBYIOLLVX,
HEeA0CTaTouHO 3bbEKTUBHBIX MPOTUBOMMKPODOHBIX NpenapaTos [15].

3a nocnefHee [ecATMNETVME BO3POC MHTEpEC K MccienoBa-
HUIO NPUPOAHBIX MATEPUanoB, KaK WCTOYHMKOB HOBbIX aHTMBaK-

Species of the genus Allium are annual, biennial, or peren-
nial plants with bulbs, corms, or sometimes rhizomes. Onion
species are very diverse in their ecological confinement and are
found almost everywhere from the highlands to the sea coasts
[3]. These plants are characterized by the broad ecological diver-
sity. There may be two closely related species adapted to differ-
ent ecological conditions. For example, A. montanum (mountain
onion) is dry-loving, while species very close to it, such as A. an-
gulosum L. (mouse garlic), is known as moisture-loving and grows
on wet meadows rich in alluvial soil [3]. In various climatic regions
of the world with specific ecological conditions, there are many
endemic species of the genus Allium, which vary in phenotypic,
phytochemical, and biological properties [4, 5].

Historical records show that the cultivation of leeks and gar-
lic is as old as human history and as vast as civilization itself. Ref-
erences to these plants in the Bible and the Quran reflect their
importance to ancient civilization both as spices for flavoring food
and as medicinal herbs [6].

The most famous and widely used species of the genus Alli-
um in medicine is garlic, which is still used in traditional medicine
all over the world to treat various diseases [7]. It has been widely
used throughout the history of human civilization for its preven-
tive and therapeutic effects. Garlic has a sufficient immunomod-
ulatory and antitumor activity [8]. Its biological activity against
cardiovascular diseases has been shown in various studies [9-11].

The value of onions as vitamin-rich plants has also been
recognized by people for a very long time. All onions are char-
acterized by the presence of volatile sulfur-containing oils in the
tissues, determining their characteristic onion or garlic smell,
which has a strong bactericidal effect. Bulbs and leaves contain
a number of vitamins B and PP, carotene, ascorbic acid, phyton-
cides, trace elements, essential oils which explains wide applica-
tion of onions in medicine. Green onions also contain carotenes,
vitamins B,, B, and PP, but not in large quantities. The skins of
onions are rich in vitamin P.

Extracts of bulbs and leaves of many types of onions, due to
the presence of essential oils, phenolic compounds, peptides and
flavonoids, have a wide range of antibacterial activity. Extracts
of their above- and below-ground parts inhibit growth of both
gram-positive and negative bacteria [12, 13]. The antimicrobial
activity of species of the genus Allium is directly related to many
factors, such as extraction methods, solvents used, concentration
of extracts, climatic or ecological conditions of growth, etc [14].

Currently bacterial resistance is one of the most important
problems worldwide. One of the ways of eradication of the anti-
biotic-resistant microorganisms is to conduct research on finding
of new, safe, and effective antimicrobial plants as alternatives to
the existing insufficiently effective antimicrobial medicines [15].

Over the past decade, natural materials as sources of new
antibacterial agents are getting growing interest. Various extracts
from traditional medicinal plants and some natural products have
been recommended and tested as new antibacterial medications.
However, as before, there is an urgent need to identify new active
substances against multidrug-resistant pathogens which become
etiological agents of suppurative inflammation [16, 17]. The sci-
entific literature data and the results of ethnobotanical studies
suggest that plants are a huge and unexplored resource for the
pharmaceutical industry and a natural source of antimicrobial
drugs [18].
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TepuanbHbIX CPeACcTB. Pa3nuyHble 3KCTPaKTbl M3 TPaLMLMOHHbIX
NIeKaPCTBEHHbIX PACTEHUA U HEKOTOPble HaTypanbHble MPOAYKTbI
6blIM PEKOMEHZ0BAHbI M anpobupoBaHbl, Kak HOBble aHTMOaKTe-
pvanbHble npenapatbl. OA4HAKO, MO-NMPEXHEMY, CYLLECTBYeT OCTpas
HeobXxoa¥MOCTb B BbIABNEHUM HOBbIX AKTUBHbIX BELLECTB MPOTUB
MOMMPE3NUCTEHTHBIX NATOTEHOB — 3TUO/MIOTUYECKUX areHTOB THOW-
HO-BOCMaNMTENbHbIX 3aboneBanuii [16, 17]. [aHHble Hay4yHON nuTe-
paTypbl U pe3ynbTaTbl STHOHOTAHUYECKUX UCCEA0BAHMUIA NMO3BONAIOT
npeanonaratb, YTO PacTEHUA ABAAIOTCA OrPOMHBIM U MOJIHOCTBIO He
U3y4yeHHbIM pecypcom GapMaLleBTUUECKON MHAYCTPUM U ABNAIOTCA
€CTECTBEHHbIM UCTOYHWUKOM NPOTUBOMMKPOGHbIX Npenapatos [18].

B TagKukucTaHe npouspactaet okono 30 suaos poaa Allium.
M3 Hux Gonee 14 pasHosugHoctel — A. pamiricum Wendelbo, A.
schugnanicum Vved., A. afghanicum Wendelbo, A. carolinianum DC.,
A. ramosum L., A. oschaninii, O. Fedtsch. n HekoTopble apyrne — BCTpe-
yatotca B lopHo-BagaxwwaHcKoi aBToHOMHOM obnacti (FTBAQ). MHo-
e U3 NepevncieHHbIX JIYKOB ABAAIOTCA SHAEMUYHbIMU, U UX Buono-
TMYEcKan aKTMBHOCTb, BK/OYasA aHTUMMKPOOHbIE CBOMCTBA, A0 CUX
nop OCTatoTCA HeusyyeHHbIMM [19].

LLENb UCCNEAOBAHMUA

CpaBHUTE/IbHAA OLEHKA NPOTUBOMMKPOOHON aKTUBHOCTM LUK-
POKO PacnpOCTPaHEHHBIX U IHAEMMYHbIX BUAOB poaa Allium, npous-
pacTatowmx B TagKMKUCTaHe.

MATEPUAN U METOADbI

PacTuTenbHbIM MaTepuan. B KayecTBe 06BbEKTOB MUCCAeA0BaHUA
MCNoNb3oBanun 15 BMAOB NYKOB, KaAablil U3 KOTOPbIX 6bin cobpaH B
Pas/IMYHbIX KAMmaToreorpaguyeckux pervoHax Pecnybanku Tagsku-
KUCTaH — PamuTckom 1 Bap3obckom yuienbsx u FBAO — Ha BbicoTe OT
1500 po 3000 meTpoB Hag, ypoBHEM MOpA.

MpWroToBNEHNE PACTUTENBHOTO 3KCTPAKTA, BYMarKHbIX AUCKOB
W NUTATENbHOTO arapa AN onpeaeneHna aHTMbaKTepuanbHoOM akTUB-
HOCTW. Pabouyto KOHLEHTPALMIO IKCTPAKTOB M ByMaKHbIe AWCKU ro-
TOBW/IM COMNACHO METOAMKE, Pa3paboTaHHOM COTpYAHWKaMM nabopa-
Topum PackuHa PaTrepckoro yHusepcuteTa. Mccneayembiii obpasel,
06béMe 2 I B3BELUMBANM U HAPe3aan Ha MeSIKUE KYCOUKM C NMOMOLLbLO
Hoa. OBbpaseL, NOMELLaM B CLMHTUANALMOHHBIN pNakoH 06bEmom
20 ma. NMepmaHeHTHbIM MapKepoM MapK1MpoBaau ¢GiakoH obpasua.
Mcnonb3ys YNCTbIN WNPULL, OTMEPAAN U [,06aBAAN BO GNAKOH 5 MA
70% staHona. MaTepuanbl TWaTeNbHO U3Menbyanu B TedeHne 10 mu-
HYT, Ucnonb3ya GecnpoBogHoON Bpallatowmiica npmubop Dremel. Co-
[Aepxumoe ¢GaKoHa OTCTanBasM He MeHee 5 MUHYT, 3aTem NPOoAOA-
Kanu atan GuAbTPaLMn.

BymakHble anckn (Whatman GmbH, Germany) rotosuam Takum
06pa3om: AWCKM BbIKNAAbIBAIN HA META/IZIMYECKOM JIUCTE, 3aTEM pac-
TUTE/IbHbIM IKCTPAKT 3aKanblBaM HA KaXKkabli AUCK B 06béMe 90 MKA,
cneps 3a PaBHOMEPHbIM pacnpeseneHMeM 3KCTpakTa. [WCKM Bbicy-
LWIMBA/IN C MOMOLLbIO BEHTUAATOPA MAN NPU KOMHATHOM TemneparType.
lMocne CyWKM NOAFOTOB/AEHHbIE AMCKM MOMELLANM B NOAUSTUIEHOBbIE
NaKeTbl C HaAEKHOW MaPKMPOBKOM C MAEHTUPUKALLMOHHBIM HOMEPOM.

AHTUMUKPOOHYIO aKTUBHOCTb PaCTUTE/IbHBIX SKCTPAKTOB Onpe-
[EeNANn C UCMONb30BaHUEM YETHIPEX BMAOB MATOrEHHbIX CTaHAAPT-
HbIX MMKPOOPraHM3MoB (TecT WwTammsl): Staphylococcus aureus (ATCC
4929), Escherichia coli (ATCC 4928), Pseudomonas aeruginosa (ATCC
4930) u Klebsiella pneumoniae (4927).

MpuroToBAEHWE CycneH3uit (MHOKYNOMA) M3 UCMO/b30BaHHbIX
B paboTe GakTepuit. Mcnonb3oBaHHbIE LWTaMMbl GaKTepuit pacceu-
Ba/v MO NOBEPXHOCTM COOTBETCTBYHOLLMX NUTATE/IbHbIX CPes B Yall-
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About 30 species of the genus Allium grow in Tajikistan.
More than 14 varieties among them, such as A. pamiricum Wen-
delbo, A. schugnanicum Vved., A. afghanicum Wendelbo, A.
carolinianum DC., A. ramosum L., A. oschaninii O. Fedtsch., and
some others grow in the Gorno-Badakhshan Autonomous Region
(GBAR). Many of the listed onions are endemic, and their biolog-
ical activity, including antimicrobial properties, still remain unex-
plored [19].

OBIJECTIVE

Comparative assessment of the antimicrobial activity of
widespread and endemic species of the genus Allium growing in
Tajikistan.

METHODS

Plant material. As an object of the study, 15 species of on-
ions were used, each of which was collected in different climatic
regions of the Republic of Tajikistan, such as Ramit and Varzob
gorges, and GBAR at an altitude of 1500 to 3000 meters above
sea level.

Preparation of plant extract, filter paper discs and nutrient
agar for determination of antibacterial activity. The working con-
centration of extracts and paper disks were prepared according
to the method developed by the staff of the Raskin Laboratory at
Rutgers University. Two grams of the tested plant were weighed
and cut into small pieces using a knife. The sample was placed in
a 20 ml scintillation vial labeled with a permanent marker. Using
a clean syringe, 5 ml of 70% ethanol was measured and added to
the vial. The content of the vial was grinded for 10 minutes using
a Dremel cordless rotary tool. The contents of the vial was sedi-
mented for at least 5 minutes, then proceeded to filtration stage.

Paper disks (Whatman GmbH, Germany) were prepared as
follows: the disks were placed on a metal sheet, then 90 L of the
plant extract were instilled onto each disk, evenly spread over its
surface. The discs were dried with a fan or at room temperature.
After drying, the prepared discs were placed in polyethylene bags
with reliable identification number labeling.

The antimicrobial activity of plant extracts was assessed
using four types of standard pathogenic microorganisms (test
strains): S. aureus (ATCC 4929), E. coli (ATCC 4928), Ps. aeruginosa
(ATCC 4930), and KI. pneumoniae (ATCC 4927).

Preparation of suspensions (inoculum) of test strain bacte-
ria. The bacterial strains were spread over the face of a Petri dish
with the corresponding nutrient medium: S. aureus on — staphy-
loagar (Mueller-Hinton Agar medium, Hi Media, India), E. coli, Ps.
aeruginosa and KI. pneumoniae — on the Endo’s growth medium.
Subsequently, to obtain a pure culture, one isolated colony of a
certain type was inoculated on the slant medium. From 24 hour
cultures of the studied strains, suspensions (inoculums) were pre-
pared, with McFarland 10 turbidity adjusted, bringing the final
concentration of microorganisms to 2x10° CFU ml.

Evaluation of the antimicrobial activity of plant extracts by
the diskdiffusion method. For the study, 10 puL of suspension of
the test strain of microorganisms was inoculated in the center
of a Petri dish with nutrient agar and spread over its surface by
a sterile spatula. Discs impregnated with an extract of a tested
plant species were placed on the surface of the inoculation at a
distance of 2.5 cm from the center of the dish in a circle. Inocu-
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Kax Metpu: S. aureus — Ha cTadunoarap (cpeaa Mueller-Hinton Agar,
Hi Media, India), E. coli, Ps. aeruginosa v KI. pneumoniae — Ha cpeae
3HAO. B ganbHelwem, AnA NONAYYEHUA YUCTOMN KyNbTypbl OAHY W30-
JIMPOBAHHYIO KOJIOHWIO ONpeAEneHHoro Buaa nepecensan Ha coot-
BETCTBYIOLLMIA CKOLUEHHbIW arap. M3 cyTOUHbIX KYAbTYp UCCnesyembix
LITAMMOB TOTOBUAM CYCMEH3UM (MHOKYOMbI) C MCMONb30BaHUEM
MyTHOCTM McFarland 10 ME, f0BOAA KOHEYHYIO KOHLEHTPALMIO MU-
KpoopraHnamos a0 2x10° KOE/mn.

M3y4eHve aHTUMUKPOOHOM aKTMBHOCTM 3KCTPAKTOB PacTeHWi
ANCKo-AndPY3MoHHBIM MeTogoM. 1A nposeaeHUA nccieaoBaHNUA
no 10 MKA cycneH3uin uccaeayemblX WTaMMOB MUKPOOPTaHU3MOB
BHOCUAW B LEHTP Yawku lMeTpn ¢ nuTaTeNbHbIM arapom v CTepuib-
HbIM LUNaTenem pacnpesensanu no eé nosepxHocTu. [JMcku, nponu-
TaHHble 3KCTPAKTOM OnpesenéHHOro BUAA PacTeHWM, HaknaablBaau
Ha MOBEPXHOCTb NOCEeBa HA PACcCTOAHUM 2,5 CM OT LIEHTPa YallKK No
Kpyry. MoceBbl MHKYO6MpoBanu 24-48 u B TepmocTtate npu 37°C. Mo-
cne WHKy6auun Ha ¢doHe paBHOMEPHOro GaKTepuasbHOrO ras3oHa
BOKPYr [IMCKOB C 3KCTPaKTaMu, obnagaowmmm aHTUbaKTepuanbHoi
aKTVMBHOCTbIO, HabtoAanach 30Ha NOAABAEHWA POCTa KONOHUM. YUET
pesynbTaToB OCYLLECTBAAAN NO HaMYUIO UAN OTCYTCTBUIO POCTa BO-
kpyr Whatman gucka, cogepallero sKCTpaKT onpeaenéHHoro suaa
pacteHuit. Mpu oTcyTCTBUM aHTMBaKTEpPUaNbHOM aKTUBHOCTM, BOKPYT
OyMaKHOTO AUCKa Habnoganca cnaoWwHOM PocT UCCaeAyemMoro WTam-
Ma 6aKTepuit. B KauecTBe NONOKMUTENBHOMO KOHTPOAA UCMO/b30BaN
OYMaKHbIV AWCK, MPOMUTAHHbIW PAaCTBOPOM aHTUOMOTHKA.

Cratuctnyeckas 0bpaboTka maTtepurana npoBeaeHa ¢ UCMO/b30-
BaHMEM MNaKeTa NPUKNaaHbIX nporpamm Statistica 10.0 (StatSoft Inc.,
USA). HopmanbHoCTb pacnpeaeneHns BbIGOpKM onpeaensnm no Kpu-
Teputo LLanupo-Yunka. Belumcnanucs cpeaHee apudmeTnyeckoe 3Ha-
yeHue (M) 1 ero cTaHZapTHasA owubKa (m). CpaBHEHME HECKONBbKMX
He3aBMCUMbIX KONMYECTBEHHbIX rpynn NpoBOAMAOCL NO H-Kputepuio
Kpyckana-Yonnuca. MonapHoe cpaBHeHMe HE3aBUCUMbIX BeAUYMH
nposogunock no U-kputeputo MaHHa-YUTHU. MHOXecTBeHHOe cpaB-
HeHWe 3aBUCUMbIX BbIGOPOK MpoBoAMAMn no Kputepuio PpuamaHa.
Pasnnumna cuntannch CTaTUCTUYECKM 3HAYMMbIMKM NpK yposHe p<0,05.

PE3YNIbTATbI U UX OBCYXXAEHUE

AHTUGaKTEpManbHas aKTUBHOCTb IKCTPAKTOB, LUMPOKO pac-
NPOCTPaHEHHbIX AUKOPACTYLUMX U SHAEMUYHbIX BUAOB IYKOBbIX K S.
aureus. Ha nepsom 3Tane Halei paboTbl 6blia U3ydeHa NpoTUBOMM-
KpOBOHaA aKTMBHOCTb CMIMPTOBbIX SKCTPAKTOB, MOJTYYEHHbIX U3 Pas/ny-
HbIX YacTeMN PacnpPOCTPAHEHHbIX AUKOPACTYLLMX U SHAEMUYHBIX BUAO0B
poga Allium, npouspacratowmx Ha Tepputopumn Pecnybamkm Tagku-
KWUCTaH. YUMTbIBaA MEOULMHCKYIO U COLMANbHYIO 3HAYMMOCTb 30/10-
TUCTOrO CTadUIOKOKKA, Bblna UCCNes0BaHa aKTUBHOCTb MMEIOLLMXCA
9KCTPAKTOB MO OTHOLIEHMIO 3TAIOHHOMO LUTAMMa AaHHOTO BMAA M-
KpoopraHuama.

Ha noBepxHOCTU KOHTPO/IbHOM YalLKW C NWUTATENbHOM Cpesoit
(cTadmnoarap) nocne 24 4acoBoi MHKybaLMK Kakoro-1Mbo pocTa He
06HapyKMBANOCb, YTO CBMAETE/NbCTBOBA/NIO O CTEPUABHOCTU MUTa-
TeNbHON cpeapl. BOKpyr cTepuibHOTO AMcKa 6e3 aHTUBMOTUKaA uan
KaKoro-Mbo 3KCTpaKTa pacTeHwWit (OTpULaTENbHbIA KOHTPO/b), POCT
BaKTepuii TakKe He Bbln BbifBAEeH. OAHOBPEMEHHO bbll NPOTECTUPO-
BaH KOHTPONb Bo3aelcTenA 70% cnupTa Ha U3y4aemblit MUKpoopra-
HU3M, KOTOpPbIV He NPOABAAN BAKTEPULUAHOCTU B OTHOLLIEHUM TECTH-
pyemoro wramma. 30Ha Ke UHIMBMPOBaHUA TECTUPYEMOTO LWITAMMA
BOKPYr AMCKa, COAEPKALLANA aMOKCULMANMH/KNABYNAHOBYIO KUCNOTY
(nonokuTeNbHDINM KOHTPOL), cocTaenana 20 mm (puc. 1). AHanorny-
Hble MEeTOZpl U3YYEHUA KOHTPONA NMPOBOAMANCH OTHOCUTENIbHO BCEX
M3y4aeMbIX MUKPOOPraHU3MOB.

lations were incubated for 24-48 h in a thermostat at 37° C. After
incubation, a zone of inhibition of the microbial growth around
the discs with extracts exhibiting antibacterial efficacy was ob-
served on the background of an even bacterial lawn. In the ab-
sence of antibacterial activity, an even growth of the test strain
bacteria was observed around the filter paper disk. A paper disk
impregnated with an antibiotic solution was used as a positive
control.

Statistical processing of the results was carried out using
the Statistica 10.0 software package (StatSoft Inc., USA). The
normality of data distribution was determined using the Sha-
piro-Wilk test. The mean value (M) and its standard error (xm)
were calculated. Comparison of several independent quantitative
groups was carried out using Kruskal-Wallis H-test. Comparison
of differences between the paired groups of independent values
was done using Mann-Whitney U-test. Multiple comparisons of
the dependent groups of variables were performed using Fried-
man test. Differences were considered statistically significant at
p<0.05.

RESULTS AND DISCUSSION

Antibacterial activity of extracts of widespread wild and
endemic onion species against S. aureus. At the first stage of
our work, the antimicrobial activity of alcoholic extracts obtained
from various parts of common wild and endemic species of the
genus Allium, growing in the territory of the Republic of Tajiki-
stan, was studied. Taking into account the medical and social sig-
nificance of S. aureus, the activity of the available extracts against
the reference strain of this type of microorganism was investigat-
ed.

On the surface of the control plate with the nutrient medium
(staphyloagar) after 24 hours of incubation, no growth was found,
which indicated the sterility of the culture medium. Around the
sterile disc without either antibiotic or any plant extract (nega-
tive control), bacterial growth was also not detected. At the same
time, the effect of 70% alcohol on the studied microorganism was
tested, and it did not show any bactericidal activity against the
tested strain. The zone of inhibition of the tested strain around
the disc, containing amoxicillin/clavulanic acid (positive control),
was 20 mm (Fig. 1). The control studies against all tested microor-
ganisms were carried out using the same procedure.

Extracts obtained from seeds, leaves and bulbs of all 15 spe-
cies of the genus Allium, the family Alliaceae, of which 13 species
belonged to widespread species, and 2 — to the endemic ones,
showed a bactericidal effect of varying degrees against the refer-
ence strain of S. qureus (Table 1).

Extracts obtained from above-and below-ground parts of
the same plant or from other species differed among themselves
in the level of anti-staphylococcal activity. It was found that out
of 13 widespread wild-growing species, the seeds extracts of A.
carolinianum DC., A. elatum Regel, A. suworowii Regel, A. hy-
menorhizum Ledeb., had moderate anti-staphylococcal effect, i.e.
the diameter of the zones of growth inhibition of the S. aureus
reference strain around the discs impregnated by their extracts
varied from 9.1+0.23 mm to 10.8+0.25 mm. However, for most
species from this group of plants (9 species), the bactericidal ef-
fect against this microorganism was low, as evidenced by the di-
ameter of zones of inhibition of S. aureus growth varying from
7.1£0.1 mm to 7.3+0.15 mm.
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Puc. 1 Pesynbmamel mecmosoli nposepku: 1 — KOHMPOsb cmepusb-
Hocmu numamesnsHol cpedbl; 2 — KOHMPOsabL CMepusabHoOCmu Uc-
nosns3yemoix Ouckos; 3 — omcymcmeaue npomusocmagunoKoKKogol
akmusHocmu 70% cnupma; 4 — KOHMpPOosb GKMUBHOCMU OUCKQ C aH-
MUBUOMUKOM aMOKCULUAAUH/KAABYAGHOBAA KUCIOMA

BakTepuuMaHbiM AeiCcTBMEM pa3HOW CTeneHn MpOosABAEHMA
OTHOCUTENIBHO 3TaJIOHHOTO WTamma S. aureus obnaganu 3KCTpak-
Tbl, NOJly4EHHbIE U3 CEMAH, IMCTbEB M NYKOBUL, BCeX 15 BMAOB poaa
Allium, cemeiictea Alliaceae, u3 KoTopbix 13 BUAOB OTHOCUMAUCH K LUK-
POKO PacnpoCTPaHEHHbBIM BUAAM, @ 2 U3 HUX ABASIUC IHAEMUYHBIMU
(tabn. 1).

IKCTPaKTbl, MOAYYEHHbIE M3 HaZ- M NOA3EMHbIX OPraHOB Kak
0ZIHOTO, TaK M pasHblX BUAOB, MeEXAY COBOI OTIMYAANCL MO YPOBHIO
NPOTUBOCTadUIOKOKKOBOWM aKTUBHOCTU. pu U3y4eHMM NpOTMBOCTa-
OUNOKOKKOBOrO 3ddeKTa CeMAH YCTaHOBMEHO, YTO M3 13 LWMpPOKO
PacnpPOCTPaHEHHbIX AMKOPACTYLUMX BWAOB, 3KCTPAKTbl, MOYyYeH-
Hble u3 A. carolinianum DC., A. elatum Regel, A. suworowii Regel,
A. hymenorhizum Ledeb. npoaemoHcTpupoBanu baKkTepULMAHOCTb
CpesHeli CTeneHu aKTUBHOCTY, T.e. AWAMeTP 30H NMOAAaB/MEHMA POCTa
3Ta/IOHHOTO LWTaMMa 30/10TUCTOTO CTadWUIOKOKKa (S. aureus) BOKpyr
[MCKOB, MPOMUTAHHbIX UX 3KCTPAKTaMM BapbMpoOBas B Npeaenax ot
9,140,23 mm g0 10,8%0,25 mm. OaHako a1 6oNbLIMHCTBA BUAOB U3
3TOM rpynnbl pacTeHuit (9 BMAoB) GakTepUUMaHOE AECTBME B OTHO-
LUEHUM JAHHOTO MMKPOOPraHU3Ma BbIN0 Ha HU3KOM YPOBHE, O YEM
CBMAETE/NbCTBYIOT 30Hbl MHTMOMPOBAHMA Ky/bTYpbl 3010TUCTOTO CTa-
¢dunokokka — ot 7,120,1 mm o 7,320,15 mm.

Obpalyaer Ha cebs BHMMaHMe NPOTUBOCTAaGUNOKOKKOBAs aK-
TUBHOCTb 3KCTPAKTOB CEMAH IHAEMUYHbIX BUAOB — A. schugnanicum
Vved. u A. pamiricum Wendelbo, KoTopble mMexay coboit 3Haum-
TeNIbHO OTNNYANNCL NO BAKTEPULMAHOCTM B OTHOLLIEHWW 3TaNIOHHOTO
LUTaMMa 30/10TUCTOTO CTAadUIOKOKKA. TaK, IKCTPAKT, NONYYEHHbIN U3
[AaHHoro opraHa A. pamiricum Wendelbo obnagan cpegHeli cteneHbo
aKkTMBHOCTM — 11,3+0,21 mm. B TO Ke Bpems, SKCTPAKT U3 cemaH A.
schugnanicum Vved. NoKasan 3HaYUTENbHO MEHbLLYIO 30HY MHIMBK-
poBaHua — 7,620,16 mm, NpoaBaas cnabylo NpoTMBOCTadUIOKOKKO-
BYIO aKTUBHOCTb (p<0,001).

AHaNM3 Pe3yNbTaToB U3yYEeHUA MPOTUBOCTAPUIOKOKKOBOM aK-
TUBHOCTW 3KCTPAKTOB M3 NIMCTbEB NOKa3a, YTo CPaBHUTENbHO 60Nb-
WMM  GaKTEPULMAHBIM  [EeWCTBMEM XapaKTepusyetca matepuan,
Nosly4YeHHbI U3 AaHHOW YacTu Bupa A. elatum Regel ¢ anametpom
30HbI MHTMBUPOBAHWA POCTa Ha ypoBHe 8,610,22 MMm. [ANA OCTaNbHbIX
nccnegyemblx 06bekToB (12 BUAOB) 3TOT NOKasaTeNb HAXOAWACA Ha
yposHe ot 7,1+0,1 go 7,620,15 mm.

MHTepecHble pesynbTaTbl MOAY4YeHbl MPU aHanu3e npPoTMBO-
CTadWNIOKOKKOBOM aKTUBHOCTM 3KCTPAKTOB M3 JINCTLEB IHAEMMUYHbIX
BUAOB. TaK, 3KCTPaKT Buaa A. shugnanicum Vved. nokasan HeCKoNb-
KO 60/blUy0 CMOCOBHOCTb MOAABAATH POCT 3Ta/IOHHOMO LUTaMMa
S. aureus (9,7£0,15 mm) no cpasHeHuto ¢ A. pamiricum Wendelbo
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Fig. 1 Results of the control tests: 1 — control of the sterility of the
culture medium; 2 — control of the sterility of the discs used, 3 —lack of
anti-staphylococcal activity of 70% alcohol; 4 —positive control of disk
activity with the antibiotic amoxicillin/clavulanic acid

The seeds extracts of the two endemic species, such as A.
schugnanicum Vived., and A. pamiricum Wendelbo, significantly
differed among themselves in bactericidal activity against the ref-
erence strain of S. aureus: for A. pamiricum Wendelbo zone of
inhibition was 11.3+0.21 mm, while for A. schugnanicum Vved. it
was only 7.6+0.16 mm, which indicates weak anti-staphylococcal
activity (p<0.001).

Our results on the anti-staphylococcal activity of leaf ex-
tracts showed that the A. elatum Regel exhibited inhibition zone
at the level of 8.620.22 mm which is relatively high, while for the
other 12 species it was from 7.110.1 to 7.6+0.15 mm.

Interesting results were obtained when analyzing the an-
ti-staphylococcal activity of leaf extracts of endemic species.
Thus, an extract from A. shugnanicum Vved. showed a slight-
ly higher ability to inhibit the growth of the S. aureus reference
strain (9.7+0.15 mm) compared to A. pamiricum Wendelbo
(7.1+£0.1 mm), while the seeds extracts showed opposite results.

Extracts from bulbs of common representatives of the genus
Allium were characterized by a relatively higher anti-staphylococ-
cal effect than seeds and leaf extract. It should be noted that a
rather high bactericidal activity was shown by the bulb extract of
the A. oschaninii O. Fedtsch., which demonstrated a diameter of
the growth inhibition zone being 19.1+0.46 mm. Equally high bac-
tericidal anti-staphylococcal activity was discovered in the bulbs
of A. altaicum Pall. (15.0+0.29 mm) and A. sativum L. (14.2+0.25
mm) (p>0.05) (Fig. 2).

Average degree of bactericidal activity of the bulb extracts
was shown by the four widespread wild species, such as A. ela-
tum Regel, A. ramosum L., A. suworowii Regel, and A. hymenorhi-
sum Ledeb., which ranged between 9.4+0.16 and 11.0+0.26 mm.

Among the available extracts, those obtained from the bulbs
of A. schoenoprasum L., A. obliquum L., A. longicuspis Regel, A.
nutans L., and A. senescens L. proved to be the least effective
against S. aureus with a zone of inhibited growth around the disks
impregnated with their extracts from 7.1+0.1 to 7.7£0.21 mm.

Studies have shown that bulb extracts of endemic spe-
cies are characterized by moderate anti-staphylococcal activi-
ty. Thus, the zone of growth inhibition for the test strain in A.
schugnanicum Vved. was 10.620.3 mm, for A. pamiricum Wen-
delbo — 9.1+0.28 mm, which is significantly smaller than the
analogous indicators for A. oschaninii O. Fedtsch., A. altaicum
Pall., and A. sativum L. (p<0.001) and insignificantly larger than
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(7,1£0,1 mm), TOoraa Kak 3KCTPaKTbl M3 CEMAH MOKa3aau NpPoTMBOMNO-
NIOXKHble PesynbTaThl.

IKCTPAKTbI U3 IYKOBULL LUMPOKO PACNPOCTPAHEHHbIX NPeaCcTaBu-
Tenei poaa Allium xapakTepnsoBasnCb CPABHUTENbHO MOBbILLEHHbIM
NPOTMBOCTadUIOKOKKOBLIM IQPEKTOM, YEM SKCTPAKTbI U3 CEMAH U
ncTbes. HeobxoaMmo OTMETUTL AOCTATOMHO BbICOKYHO BaKTepuuma-
HOCTb 3KCTPaKTa, NONIYYEHHOTO U3 NyKOBULBI BUAA A. oschaninii O.
Fedtsch. c amametpom 30HbI NogasneHus pocta 19,1+0,46 mm. Tak:ke
HaKTepULMAHLIM AeACTBMEM NPUMEPHO OAMHAKOBO BbICOKOW CTene-
HU NPOTMBOCTAPUNOKOKKOBOW aKTUBHOCTM 0613afaN IKCTPAKTbI, U3-
BIEeYEHHbIE M3 nyKosuL, A. altaicum Pall. — 15,0£0,29 mm 1 A. sativum
L—14,210,25 mm (p>0,05) (puc. 2).

30Ha MHIMBMPOBAHMA POCTA BOKPYT AMCKOB C IKCTPAKTaMM JTyKO-
BUL, YETbIPEX LUMPOKO PACNPOCTPAHEHHBIX AMKOPACTYLMX BUAOB — A.
elatum Regel, A. ramosum L., A. suworowii Regel n A. hymenorhisum
Ledeb. Haxoamnacb Ha ypoBHe ot 9,4+0,16 a0 11,010,26 mm, T.€. COOT-
BETCTBOBA/1a CPefHeN cTeneHn 6akTepuunaHOCTH.

Cpeam UMEoLMXCA SKCTPAKTOB HaumeHee 3pPEeKTUBHbIMM B OT-
HOLLEHWW 3TA/IOHHOTO LUTaMMa 30/10TUCTOrO CTadUIOKOKKA Bblan Ma-
Tepuanbl, NONyYeHHbIe U3 yKoBUL, A. schoenoprasum L., A. obliquum
L., A. longicuspis Regel, A. nutans L. v A. senescens L. ¢ 30HOV 3aZepHK-
KOM pocTa BOKPYT AMCKOB, NPONMTAHHbIX UX 3KCTpakTamu ot 7,10,1
00 7,710,21 mm.

MccnenoBaHUA NOKasanu, YTo 418 SKCTPAKTOB U3 NIYKOBML, SH-
[EMWYHbIX BUAOB XapaKTepHa yMepeHHas NpoTMBOCTadUNOKOKKOBAA
aKTMBHOCTb. TaK, 30Ha UHIMBMPOBaHUs POCTa TECTOBOTO WTaMMma As
A. schugnanicum Vved. coctasnana 10,610,3 mm, gns A. pamiricum
Wendelbo — 9,1£0,28 MM, YTO 3HAUUTENbHO MEHbLUE, YEeM aHaNo-
rMYHble nokasatenun y A. oschaninii O. Fedtsch., A. altaicum Pall. v A.
sativum L. (p<0,001) 1 HeCKONbKO 60/blUe, HO CTaTUCTUYECKU He 3Ha-
yumsbl (p>0,05), 4em nokasaTenu Apyryx LKMPOKO PacnpPOCTPAHEHHBIX
AMKOpaCTyLWmMX BUAoB poga Allium.

Takum 0bpasom, Bnepsble NPOBEAEHO UCCNEA0BaHME NPOTUBO-
CTaQUIIOKOKKOBOW aKTMBHOCTM Haf- M MOA3EMHbIX OPraHOB Pas/iny-
HbIX LUMPOKO PACNPOCTPAHEHHbIX AMKOPACTYLUMX N SHAEMUYHBIX BU-
o8 poga Allium, npovspactarowmx B TagrKUKUCTaHe. BbifABaeHO, YTo
Hanbosee BbICOKMM NMPOTMBOCTAPUNOKOKKOBbIM feicTBruem obnasa-
FOT 3KCTPaKThI, NONYYEHHbIE U3 AyKoBUL, A. oschaninii O. Fedtsch., A.
altaicum Pall. n A. sativum L. KCTPaKTbl, U3BNEYEHHbIE U3 JIYKOBULL SH-
AeMWYHbIX BULO0B — A. schugnanicum Vved. n A. pamiricum Wendelbo
— MOKa3bIBaOT NPOTUBOCTAPUIOKOKKOBBIV 3QPEKT cpeaHel cTeneHu
aKTUBHOCTW. B TO }Ke Bpems, CEMeHa M JIUCTbA KaK LIMPOKO pacnpo-
CTPAHEHHbIX, TaK M SHAEMUYHbIX BULOB B OCHOBHOM 06/134at0T NpOTH-
BOCTaDUNOKOKKOBbIM 3P PEKTOM HIU3KOW CTENEHU aKTUBHOCTM.

AHTMGAKTEpPUANbHAA aAKTUBHOCTb 3KCTPAKTOB, MOAYYEHHbIX
M3 Pa3/IMYHbIX YacTeil LWMPOKO PAcNPOCTPAHEHHBIX U SHAEMUUHbBIX
BWA0B NYKOBbIX K Ps. aeruginosa. Ha npoTaKeHWM HECKONbKUX Aecs-
TUNETUIA Ps. aeruginosa OTHOCUTCA K YMC/Ty OCHOBHbIX BO3byauTenei
BHYTPUOONbHUYHBIX UHOEKLMIA U 3aHMMAET OAHO U3 JIMAMPYIOLLMX
MECT B 3TUONIOTMYECKOW CTPYKTYpe rHOMHO-BOCMANWUTENbHbIX 3360-
NleBaHMI. YCKOPEHHAA 4acToTa PacrnpOCTPaHEHWUA aAHTUOUOTUKOY-
CTOMYMBbLIX BAPMAHTOB 3TOrO NaTtoreHa obycnaBAMBaET MOUCK HOBbIX
NPOTUBOMMUKPOOHBIX NPenapaTos NPUPOLHOTO MPOUCXOXKAEHMUS, TaK
KaK CMHTETUYECKME aHTUOMOTUKM HE NULLEHBI Pa3IMYHbIX NOBOYHbIX
OENCTBUN.

Mcxoas 13 3Toro, Hamu 6b1N10 M3ydeHo baKTepULMAHOE BO3Ae-
CTBME M3BNEYEHUI U3 PA3/INYHbIX OPraHOB MCCeayeMbIX OOBEKTOB B
OTHOLLEHWM 3TA/IOHHOTO WTaMMa AaHHOTO MUKPOOPraHU3ma.

Pe3ynbTtaTbl MCCnefoBaHUI NOKasanum, Yto u3 15 BMaoB ayKo-
BbIX, BK/IOYEHHbBIX B paboTy, ToNbKo 13 aKkcTpakTos (11 WupoKo pac-
NPOCTPAHEHHDBIX AMKOPACTYLLMX U 2 SHAEMUYHbIX BUAOB) NPOABAAIOT
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Puc. 2 AHMuUbaKmMepuanbHas aKMUBHOCMb IKCMPAKMOB f1yKoB8UU,
A. oschaninii O. Fedtsch. (nesbili 8epxHuli Kpali) omHocumesnsHoO S.
aureus

Fig. 2 Antibacterial activity of A. oschaninii bulb extracts O. Fedtsch.
(upper left margin) against S. aureus

the indicators of other widespread wild species of the genus Al-
lium (p>0.05).

Thus, for the first time, a study was carried out on the an-
ti-staphylococcal activity of above- and below-ground parts of
various widespread wild and endemic species of the genus Allium
growing in Tajikistan. It was established that the bulb extracts of
A. oschaninii O. Fedtsch., A. altaicum Pall., and A. sativum L. had
the highest anti-staphylococcal effect. Bulb extracts of endem-
ic species A. schugnanicum Vved. and A. pamiricum Wendelbo
showed moderate anti-staphylococcal efficacy. At the same time,
seeds and leaves of both widespread and endemic species mainly
demonstrated low anti-staphylococcal effect.

Antibacterial activity of extracts obtained from various
parts of widespread and endemic onion species against Ps.
aeruginosa. For several decades, Ps. aeruginosa remains one of
the main causative agents of nosocomial infections and occupies
one of the leading places in the etiological structure of suppu-
rative inflammatory diseases. Increased frequency of spread of
antibiotic-resistant variants of this pathogen prompts a search for
new antimicrobial drugs of natural origin, since synthetic antibiot-
ics are associated with various side effects.

Our research results showed that out of 15 onion species
included in the work, only 13 extracts (11 widespread wild and 2
endemic species) exhibited varying degrees of activity against the
Ps. aureginosa reference strain (Table 2).

When comparing the results of bactericidal activity of ex-
tracts of widespread species of onions, it was revealed that the
most effective were the seeds extracts of the A. elatum Regel
(10.0£0.21 mm), A. oschaninii O. Fedtsch. (9.67+0.17 mm), A. car-
olinianum DC. (9.4£0.22 mm), and A. sativum L. (9.72£0.15 mm),
which had approximately equal antimicrobial activity (p>0.05),
which can be equated to the moderate degree of bactericidal
activity. Seeds extracts of endemic species of the genus Allium
demonstrated similar antimicrobial activity against the reference
strain.
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Pa3/IMYHYIO CTEMEHb AaKTUBHOCTU B OTHOLLEHWUM 3TaJIOHHOTO LWTaMMa
Ps. aureginosa (Tabn. 2).

Mpy conocTaBneHnn pe3ynsTaTtos HaKTePULMAHOW aKTUBHOCTU
9KCTPAKTOB LWMPOKO PacnpoCTPaHEHHbIX BUAOB M3y4aemoro pacte-
HUA BbIABNEHO, YTO Hambonee 3bdEKTUBHbIM ABNAETCA BbIKMMKA
n3 cemaH A. elatum Regel (10,0£0,21 mm), A. oschaninii O. Fedtsch.
(9,670,17 mm), A. carolinianum DC. (9,4£0,22 mm) n A. sativum L.
(9,7£0,15 mm), KoTOopble 061343V NPUMEPHO OAMHAKOBOMN aHTUMMU-
KpoBHOW akTUBHOCTbIO (p>0,05), YTO MOKHO NPUPOBHATL K CpeaHew
cTeneHn BaKkTepuLUMAHOCTU. AHANOMMYHYI0 aHTUMMKPOOHYIO aKTUB-
HOCTb B OTHOLLEHUW AAHHOTO 3TaJIOHHOTO LWTaMMa NPOAEMOHCTPUPO-
Ba/IN IKCTPAKTbI CEMSAH 3HAEMUYHBIX BUAOB poga Allium.

Tak, AMameTp 30HbI UHIMBUPOBAHUA POCTa BOKPYT AMCKA C IKC-
TpaKkTOM M3 cemaH A. schugnanicum Vved. coctasun 11,0+0,21 mm
(puc. 3), a gna A. pamiricum Wendelbo 30Ha MHrMBMPOBaHMA Haxo-
aunacb B npegenax 9,3+0,2 MM, YTO COOTBETCTBOBA/IO YPOBHIO HaK-
TePULMAHOCTU IKCTPAKTOB M3 cemsH A. elatum Regel, A. oschaninii O.
Fedtsch., A. carolinianum DC. u A. sativum L. (p>0,05). OgHaKo AaH-
Hble MOKa3aTenu CTaTUCTUYECKU 3HAYMMO BbilEe, YeM aHTUOaKTepu-
a/lbHafA aKTMBHOCTb CEMAH OCTa/IbHbIX LUMPOKO PACMPOCTPAHEHHbIX
Aukopactywmx suaos — A. hymenorhizum Ledeb., A. altaicum Pall., A.
suworowii L. n A. senescens L., y KOTOPbIX AMaMeTP 30H 3a4€PXKKM po-
CTa He npesbiwan 7,2+0,13 mm (pasmax CTaTUCTUYECKOM 3HAUMMOCTU
«p»— 010,05 go 0,000).

Mpy cpaBHEHUM NPOTMBOMMKPOOHOM AKTUBHOCTU 3KCTPAKTOB
M3 IMCTBEB UCCAELYEMbIX PACTEHMI YCTAHOBAEHO, YTO B OTHOLIEHWUM
Ps. aeruginosa cpepHiol0 cTeneHb NPOTUBOMMKPOOHOM aKTUBHOCTM
[EMOHCTPUPYIOT TOMbKO 3KCTPAKTbl, NOMYYEHHbIE W3 ABYX LIMPOKO
pPacnpocTPaHEHHbIX AMKOpPaCTYLMX BUAOB — A. oschaninii O. Fedtsch.
n A. carolinianum DC., y KOTOPbIX 30Ha MHIMBWMPOBAHWA COCTaBAANA
9,2240,22 1 9,410,22 MM COOTBETCTBEHHO. HecKonbKo 6onbluas, HO
CTaTUCTUYECKM He3Haummas (p>0,05) cTeneHb 6aKTepPUUMAHOCTM
(11,120,23 mm) BbifBAEHa Y 3HAeMMYHOro Buaa A. schugnanicum
Vved. B T0 e Bpemsa, 3KCTPAKT M3 LlaHHOMO OpraHa ApYroro sHAeMMUY-
Horo Buaa — A. pamiricum \Wendelbo npossnan 3HauUNTENBHO HU3KYHO
AHTUMMKPOBHYIO aKTUBHOCTb (7,11£0,1 MMm) Mo cpaBHEHWMIO C baKTepu-
LMAHOCTBIO BbILIENEPEYNUCIEHHBIX BUAOB (pasmax CTaTUCTUYECKOW
3HauMmocTu «p» — ot 0,008 zo 0,000).

Huskas aHTMbaKTepuanbHan 3dPeKTUBHOCTL (30Ha MHrMBUpPO-
BaHuA He bonee 7,4+0,16 Mm) TakKe Obla 0BHapyKeHa y IKCTpaK-
TOB M3 NINCTbEB 7 OCTaNbHbIX LUMPOKO PacnpoCcTPaHEHHbIX BUAOB: A.
elatum Regel., A. altaicum Pall., A. suworowii Regel, A. schoenoprasum
L., A. hymenorhizum Ledeb., A. senescens L. n A. sativum L.

MHTepecHble pe3ynbTaTbl OblAM NOAYYEHbl MPU UHTEpPNpeTa-
LMK faHHbIX 06 aHTMbaKTepuanbHOW 3GGEKTUBHOCTH YKOBUL, pas-
NNYHbIX BUAO0B poda Allium B OTHOWEHWM 3TaJIOHHOTO WTamMmMa Ps.
geruginosa. K AaHHOMY naToreHy cpeaHMit ypoBeHb BO3AEWCTBUA
NPOABNANN IKCTPAKTbl NIYKOBUL, 4 npencTaBuTeNnei LUIMPOKO pac-
NPOCTPaHEHHbIX BUAoB — A. sativum L., A. oschaninii O. Fedtsch.,
A. elatum Regel., A. carolinianum DC. 1 060MX BUA0B 3HAEMUYHbIX
pacteHuit — A. schugnanicum Vved., A. pamiricum Wendelbo. 3oHa
MHTMBMPOBAHMA POCTAa TECTOBOTO WTamma Ps. aeruginosa BOKpyr
[MCKOB C 3KCTPAKTaMM /lyKOBWL, 3TUX BUAOB BapbupoBana B Aua-
nasoHe ot 10,00+0,21 po 11,240,25 mm (p>0,05), T.e. B npegenax
cpeaHen cTeneHn NPoOTMBOMUKPOOHOM aKTUBHOCTM, 33 UCK/IHOUYEHU-
em BakTepuumaHoro adoekta A. schugnanicum Vved., y KoToporo
[AMaMETP 30HbI MHTMBUPOBaHMSA BbIN HECKONBKO B6onblue — 14,5+0,17
Mm (p<0,001).

IKCTPaKTbI, NONYYEHHbIE U3 IyKOBUL, 5 BUAOB — A. altaicum Pall.,
A. suworowii L., A. schoenoprasum L., A. hymenorhizum Ledeb. un
A. senescens L., — He NpoABAAW BbIpaXKeHHY 3GGEKTUBHOCTb B OT-

Thus, the diameter of the growth inhibition zone around
the disc with A. schugnanicum Vved. seeds extract was 11.0+0.21
mm (Fig. 3), for A. pamiricum Wendelbo — 9.3£0.2mm, which
was comparable with the level of bactericidal activity of A. ela-
tum Regel, A. oschaninii O. Fedtsch., A. carolinianum DC., and
A. sativum L. seeds extracts (p>0.05). However, these indicators
were significantly higher than the antibacterial activity of seeds
of other widespread wild-growing species, such as A. hymenorhi-
zum Ledeb., A. altaicum Pall., A. suworowii L., and A. senescens L.,
the diameter of growth inhibition zones of which did not exceed
7.2+0.13 mm (for all compared pairs, statistical significance was
found from 0.000 to 0.05).

When comparing the antimicrobial activity of the leaf ex-
tracts of the studied plants, it was found that only extracts ob-
tained from the two widespread wild-growing species, such as
A. oschaninii O. Fedtsch. and A. carolinianum DC., demonstrated
moderate degree of antimicrobial activity against Ps. aeruginosa,
which constituted 9.22+0.22 and 9.4+0.22 mm respectively. A
somewhat higher, but insignificantly different (p>0.05) degree of
bactericidal activity was found in the endemic species A. schug-
nanicum Vved. (11.140.23 mm). At the same time, leaf extract of
another endemic species, such as A. pamiricum Wendelbo, exhib-
ited significantly lower antimicrobial activity (7.1+0.1 mm) com-
pared to the aforesaid species (for all compared pairs, statistical
significance was found from 0.000 to 0.008).

Low antibacterial efficacy (inhibition zone not more than
7.4+0.16 mm) was also found in the leaf extracts of 7 other wide-
spread species, such as A. elatum Regel, A. altaicum Pall., A. su-
worowii Regel, A. schoenoprasum L., A. hymenorhizum Ledeb., A.
senescens L. and A. sativum L.

Interesting results were obtained when interpreting data on
the antibacterial efficacy of bulbs of various species of the genus

Puc. 3 AHMuUbaKmMepuaneHaa aKMUBHOCMb IKCMPAKMOB /1yKOBUUb!
A. schugnanicum Vved. omHocumensHo Ps. aeruginosa

Fig. 3 Antibacterial activity of A. schugnanicum Vved bulb extracts
against Ps. aeruginosa
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Camopos C ¢ coasm. AHTMOaKTepraabHast akTUBHOCTD Allium

BECTHMK ABUMILIEHHEI
Tom 23 * No 2 % 2021

HOLUEHWUWN AaHHOrO pedepeHCHOro WTamma, 30Ha NOAABAEHUA POCTa
KOTOPbIX He npesbllwana 8,410,22 mm.

Takum 0bpas3om, BriepBble NPOBEAEHO UCCNEf0BaHME NPOTUBO-
MMKPODOHOM aKTUBHOCTM LUMPOKO PACMPOCTPAHEHHBIX AMKOPACTYLLMX
W 3HAeMWYHbIX BUAOB poaa Allium 8 oTHoweHuu Ps. aeruginosae,
npouspactalowyx B TafKuKuctaHe. lMonyyeHHble pesynbraTtbl Mo-
3BO/IAIOT 3aKNKOYMTb, YTO Haubonblel 3QPEKTUBHOCTLIO XapaKTe-
PU3YIOTCA SKCTPAKTbI U3 NYKOBWL, Uccneayemblx BUAoB poaa Allium.
Mpwu 3TOM, 0aMHAKOBOM 3PPEKTUBHOCTBIO U CPABHUTENBHO BbICOKOM
GaKTePULMIOHOCTBIO  XapaKTEPU3YETCA IKCTPAKT, MONYYEHHbIA W3
BCEX OPraHoB (CemeHa, JIMCTbA U NYKOBULLA) SHAEMUYHOMO BUAa A.
schugnanicum Vved.

AHTUGaKTEpManbHas aKTUBHOCTb IKCTPAKTOB, MO/YYEHHbIX
M3 Pas/IMyHbIX YacTel LIMPOKO PacNpPOCTPAHEHHBIX U 3HAEMUY-
HbIX BUAOB NIyKOBbIX K KI. pneumoniae. B nocnegHee pgecatunetune
Hanbonee aKTyasbHbIM BO3DOyauTENeM BHYTPUOONBHUYHBLIX UHGbEK-
LM B BONBLUMHCTBE CTALMOHAPOB ABAAIOTCA Pa3/NYHbIE BApPUAHTbI
Klebsiella spp., 815 KOTOPbIX XapaKTEPHO BblparKeHHOE pa3Hoobpasue
MEXaHW3MOB PE3NCTEHTHOCTM K NPOTUBOMMKPOBHBIM NpenapaTam, a
TaK¥Ke YCKOPEHHOe PacrnpoCTPaHeHNe NOAMPE3UCTEHTHBIX WTAMMOB.
B 37O CBA3M, O4EHb BaXKHbIM NPEACTABAAETCA MOUCK €CTECTBEHHbIX
MCTOYHWKOB COEAMHEHM, 06NaAatoLWMX NPOTUBOMMKPODOHLIM 3ddekK-
TOM B OTHOLLEHWUW JJAHHOTO MATOTeHHOrO areHTa.

Hawwummn nccneposaHMAaMM yCTaHOBAEHO, YTO M3 15 BKAKOYEH-
HbIX B paboTy npeacTasuteneit poga Allium, TonbKo CNPTOBbIE 3KC-
TpakTbl 11 pacTeHUn OEMOHCTPUPOBaNMU PasNYHYIO CTeMNeHb Npo-
TUBOMMKPOOHOW aKTUBHOCTM B OTHOLIEHUM 3TAJIOHHOMO LUTAMMa
knebevennbl. OfHaKo, B OT/IMUME OT STAZIOHHOTO LUTaMMa CUHErHow-
HOW MaNoYKM, JAHHBIA MUKPOOPraHW3M He NPOABAAN YyBCTBUTENb-
HOCTb K 3KCTpakTam A. schoenoprasum L., HO NPOSIBASAA YyBCTBUTEb-
HOCTb K 3KCTPAKTaM, U3BNEYEHHBIM U3 NOZA- U HaZl3EMHbIX YacTeil A.
ramosum L., 4To He HabnoAaN0Ch Y CUHErHOMHOMN NaNoYKK.

[JaHHble, npuBeaéHHble B Tabn. 3, MOKa3blBaKOT, UYTO aHTW-
GaKTepuasbHaA aKTMBHOCTb CMUPTOBbLIX 3KCTPAKTOB, MOJYYEHHbIX
M3 CeMAH W NIYKOBULbl OAHOTO U3 LIMPOKO PaCnpOCTPaHEHHbIX BU-
o — A. sativum L., a Take M3 OQHOMO U3 3HAEMUYHbIX BUAOB —
A. schugnanicum Vved. (puc. 4) npotus 3TanoHHOro wrtamma Ki.
pneumoniae, bblna 3HauMTENBHO BoNee 3GPEKTUBHOM, YEM Y IKCTPAK-
TOB, MONYYEHHbIX U3 3TUX e YacTel OCTanbHbIX 9 BMAOB. Auamertp
30Hbl MIHIMBMPOBAHWA BOKPYT AMCKOB C 3KCTPAKTaMM U3 CEMSAH KaK A.
sativum L., Tak u A. schugnanicum Vived. cocTasnsn no 13,410,37 mm.
MpumepHO Tako e 3ddeKT faBanu IKCTPAKTbI U3 UX NYKOBUL, — NO
14,3+0,26 mm (p>0,05).

BakTepuupuaHoe AEWCTBUE CPegHEen CTeneHW aKkTUBHOCTM Ha
3TaNoOHHbIV WTamm KI. pneumoniae oka3anu sKcTpakTbl A. oschaninii
O. Fedtsch. 3KkcTpakT NyKoBMLbI 06M1agan 3HauuTENbHO Bonee Bbico-
KOWM aHTMMUKPOOHOW aKTMBHOCTbIO, YeM 3KCTPAKTbl U3 APYrMX opra-
HOB laHHOTO pacTeHua. InameTp 30HbI UHIMOMPOBAHWA POCTa BOKPYT
[AWCKa, COAEPKaLLEero SKCTPaKT AYKoBULbI, cocTasnan 13,410,22 mm,
cemaH — 13,440,22 mm n anctbes — 9,110,31 mm.

Cnabo BblpaKeHHbIM aHTUMUKPOOHbIM 3GPEKTOM B OTHOLLEHUM
[aHHOT0 3TaZIOHHOTO WTamma 061afanu 3KCTPaKTbl U3 CEMAH U K-
CTbEB BCEX MUCCNEAYeMbIX PacTeHW. 30Ha NofaBNEeHUA POCTa BOKpYr
[MCKOB C 3KCTPAKTaMM U3 CemsAH BO/IbLUMHCTBA PACTEHUI He NpeBbl-
wana 8,3+0,15 mm, 3a uckatodeHmem A. ramosum L. — 9,110,31mm,
4TO BbIN10 CTATUCTUYECKU HE3HAYMMO MO CPABHEHWMIO C aHANIOTUYHBIMM
rnokasartenamu apyrux suaos (p>0,05).

CpaBHWUTENbHO BbICOKOW CTEMEHbI aKTMBHOCTM npoTue K.
pneumoniae XxapaKTepu3oBaanChb IKCTPaKTbl U3 nykoswL,. Mpu oanHa-
KOBOM aHTMBaKTepuanbHOM 3pdeKTe IKCTpaKThl U3 A. sativum L. v A.
schugnanicum Vved. geMOHCTPMPOBaNN BbICOKYIO MPOTUBOMUKPOL-

Allium against the Ps. aeruginosa reference strain. Bulb extracts
from four representatives of widespread species, such as A. sa-
tivum L., A. oschaninii O. Fedtsch., A. elatum Regel, and A. caro-
linianum DC.; and two endemic plants, such as A. schugnanicum
Vved. and A. pamiricum Wendelbo showed moderate activity
against this pathogen ranging between 10.00+0.21 and 11.210.25
mm (p>0.05), with the exception of A. schugnanicum Vved. with
slightly larger growth inhibition zone of 14.5+0.17 mm (p<0.001)

Bulb extracts obtained from five species, such as A. altai-
cum Pall., A. suworowii L., A. schoenoprasum L., A. hymenorhi-
zum Ledeb., and A. senescens L. did not show significant efficacy
against the reference strain, with the growth inhibition zone not
exceeding 8.4+0.22 mm.

Thus, for the first time, a study was performed on the an-
timicrobial activity against Ps. aeruginosae of the widespread
wild and endemic species of the genus Allium growing in Tajiki-
stan. The results obtained allow us to conclude that bulb extracts
of the studied species of the genus Allium are characterized by
the highest efficacy, while the endemic species A. schugnanicum
Vved. showed equally effective bactericidal action of the extracts
of all the parts of this plant (seeds, leaves and bulbs).

Antibacterial activity of extracts obtained from various
parts of widespread and endemic onion species against KI.
pneumoniae. In the last decade, different variants of Klebsiella
spp. proved to be the most crucial causative agent of nosocomi-
al infections in most hospitals; they are characterized by a wide
range of mechanisms of resistance to antimicrobial drugs, as
well as accelerated spread of multidrug-resistant strains. In this
regard, it is very important to search for natural sources of com-
pounds possessing an antimicrobial effect against this pathogenic
agent.

Our research has demonstrated that out of 15 representa-
tives of the genus Allium included in the work, only extracts of
11 plants showed varying degrees of antimicrobial activity against
the reference strain of KI. pneumoniae. However, unlike the ref-
erence strain of Ps. aeruginosa, this microorganism did not show
sensitivity to the extracts of A. schoenoprasum L., though it was
sensitive to the extracts from the above- and below-ground parts
of A. ramosum L., which was not observed in Ps. aeruginosa.

The data presented in Table 3 show that the antibacterial
activity of alcohol extracts obtained from seeds and bulbs of one
of the widespread species — A. sativum L., as well as from one
of the endemic species — A. schugnanicum Vved. (Fig. 4) against
the KI. pneumoniae reference strain was significantly higher than
of the extracts obtained from the same parts of the remaining
nine species. Diameter of the zone of inhibition around discs with
seeds extracts of both A. sativum L. and A. schugnanicum Vved.
was 13.4+0.37 mm each. Bulb extracts demonstrated comparable
activity of 14.3+0.26 mm each (p>0.05).

A. oschaninii O. Fedtsch. extracts showed moderate bac-
tericidal action on the KI. pneumoniae reference strain with the
bulb extract demonstrating significantly higher antimicrobial ac-
tivity than extracts from other parts of this plant. The diameter
of the growth inhibition zone around the disc containing the bulb
extract was 13.440.22 mm, seeds extract — 13.4+0.22 mm, and
leaves extract —9.1£0.31 mm.

Seeds and leaf extracts from all the studied plants had a
weakly expressed antimicrobial effect against this reference
strain. The zone of growth inhibition around the discs with seeds
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Puc. 4 AHmubakmepuanbHas aKMUBHOCMb 3KCMPAKMA YKOBUUbI
A. schugnanicum VWved. omHocumensHo KI. pneumoniae

Fig. 4 Antibacterial activity of A. schugnanicum Vved. bulb extract
against KI. pneumonia

HYIO aKTMBHOCTb NO CPABHEHWIO C 3KCTpaKTamu w3 A. carolinianum
DC., A. ramosum L., A. suworowii Regel., A. hymenorhizum Ledeb.
n A. senescens L. (pa3max cTaTUCTUYECKOM 3HauMmocTu «p» — ot 0,03
10 0,000).

3pecb obpallaeT Ha cebs BHMMaHWME Pa3/MYHbLIN NPOTUBO-
MUKPOBHbIN 3QOEKT ABYX S3HAEMUYHBIX BUAOB. DKCTPAKTbI U3 BCEX
opraHos A. schugnanicum Vved. npossnanu 6onee BbIpaXKeHHYO
3GPEKTUBHOCTD, YeM IKCTPAKTbI U3 CEMSAH M JIYKOBMLLbI APYrOro SHAe-
MMH4Horo Buaa — A. pamiricum Wendelbo.

Takum obpa3om, Bnepsble NPOBEAEHO UCCNef0BaHME NPOTUBO-
MMKPODOHOM aKTUBHOCTM LUMPOKO PACNPOCTPAHEHHbIX AMKOPACTYLLMX
W 3HAEeMUYHbIX BUAOB poga Allium B otHoweHun KI. pneumoniae.
MonyyeHHble HaMK pe3ynbTaTbl NO3BONAIOT PE3OMMPOBAThL, YTO He
BCE MCMO/b30BaHHble B paboTe BuAbl poga Allium obnapatoT aHTuH-
6aKTepuanbHbIM 3GPEKTOM OTHOCUTENIbHO 3TasIOHHOrO WTamma Kl.
pneumoniae. [laHHbIN NaToreH, NpPOABASET HaUbOMbLUYIO YyBCTBU-
TENIbHOCTb K 9KCTPAKTaM W3 JIYKOBULL, YEM K IKCTPaKTaM [pyrux op-
raHoB uccnegyembix 06bekToB. CpaBHUTENIBHO BbICOKMM aHTUbaKTe-
pyanbHbIM 3PpdEKTOM NPOTUB 3TaNoOHHOro Wwramma Kl pneumoniae
xapakTtepusytotcs A. sativum L. n A. schugnanicum Vived.

AHTUGaKTEpManbHas aKTMBHOCTb 3KCTPAKTOB, MONYYEHHbIX U3
Pa3NUYHbIX YacTell LUMPOKO PacnpPOCTPAHEHHDBIX U SHAEMUYHDBIX BU-
o8 nyKoBbIX K E. coli. Kuweuras nanouka (E. coli), Kak HopmanbHas
MUKpodIopa OpraHW3ma, U HeKoTopble eé CepoTUMbl, KaK MaToreH-
Hbl€ BapWaHTbl, UTPAEeT BaXKHYIO POb B GU3MOI0rMUYECKOM COCTOAHUM
yenoBeKa U npu natonoruu. Ucxoaa m3 atoro, HamMu BbINO U3yYeEHO
BO3MOXHOE BO3JENCTBME 3IKCTPAKTOB MCCAEAyeMbIX BMAOB poaa
Allium Ha 3TaNOHHbIN WTaMM AaHHOTO MUKPOOPraHW3ma.

B xoge vccnefoBaHMA yCTaHOBAEHO, YTO M3 15 BUAOB NYKOBBIX,
BK/IOYEHHDbIX B PaboTy, TONbKO 3KCTPAKTbI, NOMyYEHHble U3 7 pac-
TEHWUI, NPOABNAIOT PA3/IMYHYIO CTeNeHb aKTMBHOCTU B OTHOLUEHMMU
CTaHgapTHoro wramma E. coli. Mpun 3Tom, 3KCTPaKTbl, NOAYYEHHble 13
Pa3/IMYHbIX OPraHOB SHAEMMUYHbIX BUAOB, He 061afaloT NPOTUBOMMU-
KPOOHbIM 3DPEKTOM NPOTUB AAHHOTO 3TA/IOHHOTO WTaMMa (Taba. 4).

MpvMeyaTeNbHO, UTO TOIbKO IKCTPAKTLI U3 BCEX OPraHOB BMAA
A. oschaninii O. Fedtsch. npossnanu 6akTepuumaHbii a3GpeKT npoTs
ZaHHOrO MCNbITyemoro wramma (puc. 5). Mpu 3Tom 30Ha MHIMGKpO-
BaHWA BOKPYT AMCKOB, NPOMNMUTaHHbIX SKCTPAKTaMM CEMSAH U JIYKOBULL,
6blna NpMepHo oauHakosol — 14,3+0,45 u 14,7+0,15 mm cooTseT-
cTBeHHO (p>0,05).

HeckonbKo HU3KasA aKTUBHOCTb Oblna BbiiBAEHA Y IKCTPaKTa, No-
nyveHHoro u3 anctbes — 10,910,28 mm. B T0 e Bpems, AaHHble NOKa-
3aTenun CTaTUCTUYECKM 3HaYMMO NPEBOCXOAUIN NPOTUBOMUKPODOHYIO
aKTMBHOCTb OCTa/lbHbIX PACTEHWM, MOKa3aHHbIX B BblENPUBEAEH-
HOM Tabauue (pasmax cTaTUCTMYECKOM 3HaUMmocCTK «p» — ot 0,03 go
0,000).

Takum 06pasom, BriepBble NPOBEAEHO UCCNEf0BAHME NPOTUBO-
MMUKPODOHOM aKTUBHOCTH LUMPOKO PACNPOCTPAHEHHbIX AMKOPACTYLLMX
1 3HAEMUYHbBIX BUAO0B poaa Allium B oTHoweHuw E. coli. YcTaHoBANEHO,

extracts of most plants did not exceed 8.3+0.15 mm, with the ex-
ception of A. ramosum L. (9.1£0.31 mm), which was insignificant-
ly different from other species (p>0.05).

A relatively high activity against KI. pneumoniae was demon-
strated by the bulb extracts. Extracts from A. sativum L. and A.
schugnanicum Vved. demonstrated equally high antimicrobial
activity compared to extracts from A. carolinianum DC., A. ra-
mosum L., A. suworowii Regel., A. hymenorhizum Ledeb., and A.
senescens L. (for all compared pairs, statistical significance was
found from 0.000 to 0.03).

Different antimicrobial effect of the two endemic species
stands out. Extracts from all parts of A. schugnanicum Vved.
showed more pronounced effect than the seeds and bulb ex-
tracts of another endemic species — A. pamiricum Wendelbo.

Thus, for the first time, the study of the antimicrobial ac-
tivity of widespread wild and endemic species of the genus Al-
lium against KI. pneumonine was undertaken. Our results allow
us to summarize that not all species of the genus Allium used in
this work have an antibacterial effect against the KI. pneumoni-
ae reference strain. This pathogen shows the highest sensitivity
to the bulb extracts compared to the other parts of the plant. A.
sativum L. and A. schugnanicum Vved. showed a relatively high
antibacterial effect against the reference KI. pneumoniae strain.

Antibacterial activity of extracts obtained from various
parts of widespread and endemic species of onions against E.
coli. E. coli as a normal microflora of the body, and some of its
serotypes as pathogenic variants play an important role in the
physiological condition of a person and in pathology. Based on
this statement, we studied the possible effect of extracts of the
studied species of the genus Allium against the reference strain of
this microorganism.

In the course of the study, it was found that out of 15 onion
species included in the work, extracts obtained from only 7 plants
exhibited varying degrees of activity against the standard strain of
E. coli. At the same time, extracts obtained from various parts of
endemic species did not have an antimicrobial effect against this
reference strain (Table 4).

It can be highlighted that only extracts from all parts of the
species A. oschaninii O. Fedtsch. possessed a bactericidal effect
against this test strain (Fig. 5). At the same time, the zone of inhi-
bition around the discs impregnated with seeds and bulb extracts
was almost similar constituting 14.3+0.45 and 14.7+0.15 mm re-
spectively (p>0.05).

Quite low activity of 10.910.28 mm was found in the leaf
extract. At the same time, these indicators significantly exceeded
the antimicrobial activity of other plants shown in the aforesaid
table (for all compared pairs, statistical significance was found
from 0.000 to 0.03).
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Table 4 Antibacterial activity of different species of the genus Allium against the E. coli reference strain

A. ramosum A. altaic A. oschan A. shoen A. hymer A. obliq A. sativum P,
(n=10) (n=10) (n=10) (n=10) (n=10) (n=10) (n=10)
Seeds 7.4+0.16 7.1+0.1 14.3+0.45 7.1+0.1 7.1+0.1 7.0+£0.00 7.1+0.1 =0.000
Cem. p,>0.05 p,>0.05 p,>0.05 p,>0.05 p,>0.05 p,>0.05 df=6;
p,=0.002 p,>0.05 p,>0.05 p,>0.05 p,>0.05 H=46.53
p,=0.002 p,=0.002 p,=0.000 p,=0.002
p,>0.05 p,>0.05 p,>0.05
p,>0.05 p,>0.05
p>0.05
Leaves 7.240.13 7.1+0.1 10.940.28 7.1£0.1 7.100.1 7.0£0.00 7.00.00 =0.000
Jlnct p,>0.05 p,=0.011 p,>0.05 p,>0.05 p,>0.05 p,>0.05 df=6;
p,=0.003 p,>0.05 p,>0.05 p,>0.05 p,>0.05 H=50.49
p,=0.003 p,=0.003 p,=0.001 p,=0.001
p,>0.05 p,>0.05 p,>0.05
p.>0.05 p.>0.05
p,>0.05
Bulb 7.9+0.23 10.740.26 14.7+0.15 7.3+0.15 7.5+0.17 7.2+0.13 7.5+0.17 =0.000
Nyk. p,>0.05 p,=0.010 p,>0.05 p,>0.05 p,>0.05 p,>0.05 df=6;
p,>0.05 p,=0.004 p,=0.031 p,=0.001 p,=0.031 H=50.74
p,=0.000 p,=0.000 p,=0.000 p,=0.000
p,>0.05 p,>0.05 p,>0.05
p,>0.05 p,>0.05
p,>0.05
p >0.05 =0.000 =0.000 >0.05 =0.041 >0.05 =0.015
X=5.43 X=18.75 X°=16.0 X=2.0 X’=6.4 X=4.0 X=8.4

NpumeyaHus: p — CTaTUCTUYECKAs 3HAYMMOCTb Pa3NNYMiA NOKa3aTeNel MEXAY 3NEMEHTaMM KaXLO0ro PacTeHWs (CemMeHa, MCTbA U IYKOBULA) NO Kputeputo PpuamaHa;
P, — CTaTUCTNYECKaA 3HAYMMOCTb Pa3/numii NoKasaTenen Mexay Bcemu pacTenmamm no H-kputepuio Kpyckana-Yonnuca; p,-p, — CTaTUCTUHECKaA 3HAYMMOCTb Pasnnyni
nokasartenei, NpoBeEHHAA nonapHo no U-kputepuio MaHHaA-YWUTHU; 3HaueHus oT 1 40 6 yKa3biBatoT, CO 3HAYEHMEM KaKoM NpeablayLLeit sueiku NpoBoguanch cpas-

HeHuA

Notes: p — statistical significance of the differences in indicators between the parts of each plant (seeds, leaves and bulb) according to Friedman’s criterion; p - statistical
significance of differences in indicators between all plants according to the Kruskal-Wallis H-test; p,-p, — statistical significance of differences in indicators, carried out in
pairs according to the Mann-Whitney U-test; values from 1 to 6 indicate with the value of which preceding cell the comparisons were made

YTO M3 YWCNa BKAKOYEHHBIX B uccneposaHue 15 supos poga Allium,
TO/IbKO 3KCTPaKTbl 7 PacTeHUiA NPOABAAOT aHTUBAKTEPUA/bHYIO aK-
TUBHOCTb MPOTWB 3TaJIOHHOTO WTamMma E. coli. IKCTPaKTbI, nonyyeH-
Hble U3 Haf- M NOA3EMHbIX YacTeil bonblIMHCTBA BUAOB, 0bnadatoT
MWUHUMAIbHBIM NPOTUBOMMUKPOBHBIM 3P dEKTOM. BbICOKMM MHTMOU-
pytowmm 3ddEKTOM XapaKTepU3YHTCA 3KCTPaKTbl, NONYYEHHblE W3
Bcex opraHoB A. oschaninii O. Fedtsch.

[laBHO W3BECTHO, 4TO NIyKOBbIE pacTeHWA 06nafaloT MHOXKe-
CTBOM Nle4ebHbIX 3OGEKTOB, TaKMUX KaK CHUMKEHWE YPOBHS XONecTepu-
Ha B KPOBM, aHTUOKCMAAHTHAA aKTUBHOCTb, MPOTUBOBOCMA/IUTE IbHbIE
W NpPOTUBOPAKOBble cBOMCTBA [20]. OHM 3dPeKTUBHBI NpK NPOCTyae,
6onesHax cepaua, Anabete, ocTeonopose, Kallie U MHOTUX ApYrnx
3aboneBaHusAx [21, 22]. JlyKoBble PacTEHWA ABAAIOTCA HAUAYULWMMM
MPUPOAHBIMM UCTOYHMKAMKU COEAMHEHUN, 06nafatolWmx CUNbHBIM
aHTMbaKTepUanbHbIM, GYHMIMLUAHBIM, QHTUTE/IBMUHTHBIM U MPOTUBO-
BUPYCHbIM 3dpdekTamu [23-25]. Kpome TOro, MHOTME M3 HUX ABNAKOTCA
BaXKHbIM MCTOYHWUKOM MUTATENbHBIX MUKPO3/IEMEHTOB — MUHEPAOoB
W BUTAaMUHOB [26, 27].

Ha cerogHs, Hanbosee XopoLLo 1 BCECTOPOHHE U3y4YeHa NpoTH-
BOMMKPOOHAsA aKTMBHOCTb YECHOKA, JyKa PenyaToro v Apyrux Kysb-
TUBUPYEMBbIX BUAOB poga Allium, 4To 0bycnoBneHO HasMunem cepo-
cofepalumx coegmnHeHunin [28, 29]. MokasaHo, YTO aHTMBMOTUYECKaA
aKTMBHOCTb 1 Mr aNinLMHa, KOTopbI NpeactasaseT cobon (+)-s-me-
™MA-L-upnctenHeynbdoKkema, npupasHusaetca K 15 ME neHuupunnmnHa
[30].

B TO ke Bpems, [0 CUX MOP HET NOMHOLEHHON MHbOPMALIMK O
buTOXMMUMYECKOW M BUONOTMYECKOW aKTUBHOCTU AMKOPACTYLLMX Sly-

228

Thus, the study of the antimicrobial activity of widespread
wild and endemic species of the genus Allium against E. coli
was carried out for the first time. It was established that out of
15 species of the genus Allium included in the study, extracts of
only 7 plants exhibited antibacterial activity against the reference
strain of E. coli. Extracts obtained from above- and below-ground
parts of most species had a minimal antimicrobial effect. Extracts
obtained from all parts of A. oschaninii O. Fedtsch. were charac-
terized by a high inhibitory effect.

Puc. 5 AHmubakmepuasnbHas aKMuUBHOCMb SKCMPAKmMa /yKosuys! A.
oschaninii O. Fedtsch. omHocumensHo E. coli

Fig. 5 Antibacterial activity of A. oschaninii O. Fedtsch. bulb extract
against E. coli
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KOB, Npoum3pacTaroLLmnx B Pecnybnuke TagKUKUCTaH. B yacTHOCTH, HeT
HUKaKOM MHPOPMALLMM O HEKOTOPbIX SHAEMUYHBIX BUAAX STOW rpynnbl
pacTeHui.

B 370V CBA3M, Nepes Hamu bbina NOCTaBeHa LeNb U3YYuTb aH-
TMbaKTepPUanbHbIN 3PHEKT IKCTPAKTOB HEKOTOPLIX LIMPOKO pacnpo-
CTPaHEHHBIX AVKOPACTYLUMX U SHAEMUYHbIX BUAOB, MPOU3PACTAOLLMX
B Pa3/IMYHBIX MPUPOAHO-KAMMATUYECKUX PErMOHaxX Hallel CTpaHbl.
Ocobblii MHTepec ANa Hac NPeACTaBAAM SHAEMUYHbIE PacTeHus A.
pamiricium Wendelbo u A. schugnanicum Vved., TaK Kak B Hay4yHOM
nuTepaType AaHHble, NOCBALLEHHbIE MX BO3MOMXKHOM MPOTUBOMUKPOG-
HOW aKTMBHOCTW, OTCYTCTBYIOT.

Mo AaHHBIM HAy4YHOW NWUTEPATYPbl SKCTPAKTbl, MOYYEHHbIE
M3 pasHbIX OPraHOB NIYKOBbIX PACTEHWI, MOFYT AEeMOHCTPMPOBaTh
Pa3/IMYHYI0 NPOTMBOMMKPODOHYIO aKTMBHOCTL [31-34]. MonyyeHHble
HaMK pe3ynbTaTbl BO MHOTUX C/y4asxX COBMAJAAOT C TAaKOBbIMM [aH-
HbIMW. TaK, U3y4yeHWe NPOTUBOMMKPOOHOW aKTMBHOCTM CMMPTOBbIX
3KCTPAKTOB NOKA3as10, YTO BbIXKMMKM, NONYUYEHHbIE U3 CEMSAH, NNCTbEB
1 NIYKOBWL, BCEX BK/IKOYEHHBIX B UCCNEea0BaHWe pacTeHuii (13 wupoko
PacnpPOCTPAHEHHBIX M 2 3HAEMUYHbIX BUAO0B poaa Allium) nemoHcTpu-
PYHOT NPOTUBOCTAaDUNOKOKKOBbIN 3PDEKT PassIMUHON CTENEHM aKTUB-
HOCTW.

CpaBHUTE/NIbHAA OLEHKa MPOTMBOCTAPUNOKOKKOBOrO 3pdek-
Ta CEMAH UCCNeAyeMbIX PAacTeHUI MOKas3ana, YTo TOMbKO 3KCTPAKTbl
13 cemsH YeTblpéx Bnaos (A. carolinianum DC., A. elatum Regel, A.
suworowii Regel, A. hymenorhizum Ledeb.) aeMoHCTpUpYIOT NpoTHBO-
CTapUNOKOKKOBbIN IPDEKT CpegHen cTeneHn aKTUBHOCTU. IKCTPAKTbI
60NbLUMHCTBA LIMPOKO PAcNpPOCTPAHEHHBIX BUAOB NPOABAAAN HU3KMIA
YypOBeHb aKTMBHOCTU. He OfMHAKOBbIM MPOTUBOCTAPUIOKOKKOBbBIM
3GPEeKTOM XapaKTepu3oBaiNCb M IKCTPAKTbl CEMAH SHAEMMUYHbIX
BMAO0B. B yacTHOCTH, 3KCTPaKT U3 A. pamiricum Wendelbo npossnsn
NPOTUBOMUKPODOHYIO aKTUBHOCTb CPEAHETO YPOBHS, TOMAA KaK Y IKC-
TpakTa U3 cemsaH A. schugnanicum Vved. faHHbI NOKasaTeNb Obin
04eHb HU3KM.

[0 MHEHWIO HEKOTOpPbIX MccnedoBaTenei, NPOTUBOMUKPOD-
Has aKTUBHOCTb KCTPAKTOB U3 INCTbEB JIYKOBbIX PAacTeHUI Bbipaxe-
Ha cnabee No CPaBHEHWIO C MaTepUanamm 13 CeMAH U 3HAUUTENbHO
HUIKE, YEM Y IKCTPAKTOB, MOYYEHHBIX U3 lyKoBUL, [35]. B Hawem cay-
Yyae, M3 YUCNA LMPOKO PACNPOCTPAHEHHBIX BUAOB TONbKO NCTbA A.
elatum Regel nokasann HECKONbKO 3aMeTHbIN NPOTUBOCTadUNOKOK-
KoBbIN 3¢ deKT. OgHAKO 30Ha UHIMOMPOBAHMA He NpeBbIWwana 8,6 Mm.

Obpalaet Ha ceba BHUMaHWE CMOCOBHOCTb IKCTPAKTOB /in-
CTbEB 3HAEMMWYHbIX BWMAOB MOAABAATb POCT LITaMMa 30/10TUCTOTO
cTadmnokokka. Ecnm akctpakt Buga A. schugnanicum Vived. nokasan
HeCcKoNbKo 60/blyl0 aKTMBHOCTb, To A A. pamiricum Wendelbo
3TOT NOKa3aTe/lb HAXO4M/ICA HA CAMOM HU3KOM YpoBHe — 7,1 mm, 4To,
No-BUAMMOMY, OOBACHAETCA HUKUM COLLEPKAHUEM aNNNLMHA B 3TOM
4acTW SaHHbIX pacTeHui [36].

Konnuectso nykosuu, poaa Allium, Kotopble AeMOHCTPMPOBa-
2 BbICOKMI NMPOTUBOCTadUIOKOKKOBbIN 3DEKT, BbIN0 3HAUUTENBHO
6onblle, U MX IKCTPAKTbl MOKa3anu CPAaBHWUTENbHO BbICOKYHO aKTMB-
HOCTb, YEM IKCTPAKTbI U3 CEMAH U IUCTbeB. [puBnekaeT Ha ceba BHU-
MaHuWe BaKTePULMAHOCTb IKCTPAKTa NyKoBULbI BUAA A. oschaninii O.
Fedtsch., uTo B HEKOTOPbIX CAy4Yasx B 2,5 pasa NPeBOCXOAMNO aHaN0-
TMYHble NMoKasaTenu Apyrux Buaos poaa Allium. Beicokue nokasare-
NI NPOTUBOCTAaPUNOKOKKOBOW aKTMBHOCTM NMPOABAANM NYKOBULbI A.
altaicum Pall. n A. sativum L. 3aecb Halwu AaHHble COBMAAAOT C pe-
3y/NbTaTaMu Apyrux uccnegosateneit [37], KoTopble TakKe coobLiatoT
06 3PEKTUBHOCTM 3TUX PACTEHMIN NPOTMB LITAMMOB S. aureus pas-
JINYHOTO NPOUCXOXKAEHMA.

AHTUOMOTMKM, KOTOpble MOXKHO WCMO/Nb30BaTb A JIeYeHus
MHdEKLMIA, BbI3BAHHbIX Ps. aeruginosa, He Bcerfa NOKasblBaloT f0-

It has long been known that onions have numerous medic-
inal effects, such as decrease of blood cholesterol levels, antiox-
idant activity, anti-inflammatory and anti-cancer properties [20].
They are effective for colds, heart disease, diabetes, osteoporosis,
cough, and many other diseases [21, 22]. Onions are the best nat-
ural sources of compounds with strong antibacterial, fungicidal,
anthelmintic and antiviral effects [23-25]. In addition, many of
them are an important source of micronutrients: minerals and
vitamins [26, 27].

To date, the best and most comprehensively studied is anti-
microbial activity of garlic, onion and other cultivated species of
the genus Allium, which is due to the presence of sulfur-contain-
ing compounds [28, 29]. It has been shown that the antibiotic ac-
tivity of 1 mg of allicin, which is an S-methyl-L-cysteine sulfoxide,
is equal to 15 IU of penicillin [30].

At the same time, there is still no complete information on
the phytochemical and biological activity of wild onions growing
in the Republic of Tajikistan. In particular, there is no information
about some of the endemic species of this plant group.

In this regard, our goal was to study the antibacterial ef-
fect of extracts of some widespread wild and endemic species
growing in various natural and climatic regions of the country.
The endemic plants A. pamiricium Wendelbo and A. schugnan-
icum Vved. were of particular interest to us, since there are no
data on their possible antimicrobial activity in the scientific lit-
erature.

According to the scientific literature, extracts obtained from
different parts of onions may have different antimicrobial activity
[31-34]. Our results in many cases coincide with these data. Thus,
the study of the antimicrobial activity of alcohol extracts showed
that refuse of seeds, leaves and bulbs of all plants included in the
study (13 widespread and 2 endemic species of the genus Allium)
exhibited an anti-staphylococcal effect of varying degrees.

A comparative assessment of the anti-staphylococcal effect
of the seeds of the studied plants showed that only extracts from
the seeds of four species (A. carolinianum DC., A. elatum Regel,
A. suworowii Regel, A. hymenorhizum Ledeb.) demonstrate an an-
ti-staphylococcal effect of moderate activity. Extracts from most
of the widespread species showed low levels of activity. Seeds ex-
tracts of various endemic species were also characterized by dif-
ferent anti-staphylococcal effect. In particular, the extract from A.
pamiricum Wendelbo exhibited moderate antimicrobial activity,
while the effect of seeds extract of A. schugnanicum Vved. was
very low.

According to some researchers, the antimicrobial activity of
leaf extracts of onions is less pronounced in comparison with seeds
extracts and is significantly lower than the bulb extracts [35]. In our
case, among the widespread species, only the leaves of A. elatum
Regel showed a somewhat noticeable anti-staphylococcal effect.
However, the zone of inhibition did not exceed 8.6 mm.

Noteworthy is the ability of leaf extracts of endemic plants
to suppress the growth of S. aureus strain. The extract of A.
schugnanicum Vved. showed a slightly higher activity then of A.
pamiricum Wendelbo which demonstrated the lowest level ac-
tivity (7.1 mm), which, apparently, may be explained by the low
content of allicin in this part of the plants [36].

The number of bulbs of the genus Allium, which showed
a strong anti-staphylococcal effect, was significantly higher, and
their extracts showed a relatively higher activity than the seeds
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CTaTOYHbIN TepaneBTMYeckuit apdekT [37, 39], uto TpebyeT oT uccne-
[loBaTeNeil PacmMpuTb MOUCK MPUPOAHLIX UCTOYHMKOB NpenapaToB
NPOTUB AAHHOTO NaToreHa.

MpoBeAEHHbIE HAMM MCCNELOBAHMA MOKAa3aiu, YTO He Bce
BK/IIOYEHHbIE B PabOoTy pacTeHUs NPOABAAIOT NPOTUBOMUKPOOHYIO
aKTUBHOCTb B OTHOLUEHMWM 3TaSIOHHOTO WTamma Ps. aureginosa.
3TMM CBOMCTBOM 06/1aann 3KCTPaKTbl 11 WMPOKO pacnpocTpa-
HEHHbIX AMKOPACTYLLUX IYKOB U 2 SHAEMUYHBIX BUAA poaa Allium.
Mpu cpaBHeHUM 3OPEKTUBHOCTU CEMAH PACTEHMM BbIABNEHO,
YTO 3KCTPaKTbl, NoNyYeHHble U3 A. elatum Regel, A. oschaninii O.
Fedtsch., A. carolinianum DC. n A. sativum L., 0bnagatoT cpesHen
cTeneHblo 6aKTEPULMAHOCTM NPOTUB CUHETHOWHOW Nanoyku. Tak-
e HEBbICOKMM UHIMBMPYLLMM CBOMCTBOM XapaKTepHU30BaanUCh Cce-
MeHa 3HAEMMYHbIX BUAoB — A. schugnanicum Vived. n A. pamiricum
Wendelbo.

Mo YPOBHIO YyBCTBUTENIbHOCTU K SKCTPAKTaM M3 INCTEB 3TA/IOH-
HbIl LWTaMM CMHErHOMHOM NaNoYKM BbIPaKEHHO OTMYANCA OT 30/10-
TUCTOrO CTadMIOKOKKA. EC/IM 4Nns nocnesHero AMameTp 30HbI UHTMOK-
POBaHWA He Npesbiwan 8,6 MM, TO Y LUITAMMOB CUHETHOMHOM NaNouKK
[aHHbIN NoKasaTenb 6bi Bbiwe 9,2 MM, NPUYEM A8 SHAEMUYHOTO
Buaa A. schugnanicum Vved. Haxogunca Ha yposHe 11,1 mm.

CnepyeT OTMETUTb, YTO 3KCTPAKTbI, MOMYYEHHbIE W3 NYKOBML,
MCCAeLyembIX PacTeHWM, MoKasanu OTHOCWUTENbHO BbICOKYH aKTUB-
HOCTb NMPOTMB TECTUPYEMOrO MMUKPOOPraHW3Ma MO CPaBHEHUIO C IKC-
TPaKTaMM U3 UX CEMAH U nCcTbeB. O6 KX CPpaBHUTENbHOW aKTUBHOCTM
MOYXHO CYZIMTb MO AMAMETPY 30H NOAABAEHUA POCTA AAHHOTO naTore-
Ha (#0 11,2 mm) aKcTpakTamm nykoswu, A. sativum L., A. oschaninii O.
Fedtsch., A. elatum Regel, A. carolinianum DC. Mony4yeHHble B pe3ynb-
TaTe NPOBEeAEHHbIX UCCNEA0BAHUI AaHHbIE MOKa3asu, YTO SKCTPaKT
Nnykosumupbl A. schugnanicum Vved. obnagaet Hambonbluel NPoTUBO-
MUKPOBHOI akTUBHOCTbIO (14,5 MM) B OTHOLIEHUM CUHETHOMHOM Na-
NNOYKM, YEM IKCTPAKT U3 JIYKOBULLbI APYTOr0 SHAEMUYHOTO BMAQ — A.
pamiricum Wendelbo 1 Bcex ocTanbHbIX MCCNeayeMbiX BUAOB PoAa
—14,5£0,17 mm.

HeogHO3HauYHble pe3ynbTaTbl NOMYYEeHbl NPU OLEHKE aHTUOAK-
TepuanbHOM akTMBHOCTU A. sativum L. B OTHOLIEHUM OAHHOMO TecT
WTaMMa. 34€eCb HalKW pe3ynbTaTbl COBMNAZAMOT C AaHHbIMKM Karuppiah
P, Rajaram S (2012), KoTopble COOBLIAOT O BbICOKOIN 3PHEKTUBHOCTU
A. sativum L. npotMB gaHHOro mukpoopraHuama [40]. OgHaKko OHu
OTMEYaloT, YTO YPOBEHb HaKTEPULMAHOCTM SKCTPAKTa U3 YECHOKA B3a-
MMOCBA3aH C KOHLEHTPaLMeN pasiiHbIX XMMUYECKMX KOMMOHEHTOB
B 9KCTPAKTE, BHECEHHOM B JIYHKY K MUTaTeNbHOW cpefe C TeCTOBbIM
wrammom. Mo AaHHbIM ApYrUx UccieaosaTesnei NpoTMBOMUKPODBHas
aKTUBHOCTb A. sativum L., Kak NPOT1B LaHHOTO MUKPOOPraHM3Ma, TaKk
B OTHOLLEHWUM pYruX NaToreHoB, 3aBUCKT OT crocoba 1 KauyecTsa no-
JIy4eHuA IKCTpaKTa [41].

KuleyHasa nanoyka, Kak NpeacTaBUTE/lb HOPMasbHOW MU-
Kpodaopbl KULWEYHUKA, UTPAET BaXKHYO poNb B GU3MONOTMYECKOM
COCTOSHUM OpraHM3ma YyenoBeka. OHa UrpaeT MycKoByo Posib B Me-
XaHu3me GOPMUPOBAHMA UMMYHUTETA U CrieuudUIECcKMX 3aLLUTHBIX
peaKLMi B NOCTHAaTabHOM Pa3BMTUM, Y4aCTBYET B CMHTE3E Pa3/iny-
HbIX BUTAMUHOB, HEOOXOANMBIX ANA MONHOLEHHOTO GYHKLMOHMPO-
BaHMA MakpoopraHusma [42, 43]. Kak M3BEeCTHO, KayecTBeHHOoe U
KO/IMYECTBEHHOE M3MEHEHWE HOPMAJIbHOW MUKPO(IOPbI OpraHus-
Ma, MPUBOAUT K AMCHAKTEPMO3Y, YTO CONPOBOXKAAETCA HAapyLUEHUEM
du3nonornyeckmnx NPoLLEeccoB B opraHname yenoseka [44]. OgHUM
13 GaKTOPOB BO3HUKHOBEHMA LAHHOM NaTO/NOTMM B OpraHU3me Ye-
NOBeKa ABAAETCA aHTMBMOTMKOTepanuaA. K coxaneHuto, mHorue
aHTMOaKTepUanbHble npenapatbl NPU UX UCMONb30BaHUM C LeNbio
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and leaf extracts. Attention is drawn to the bactericidal activity of
the bulb extract of the A. oschaninii O. Fedtsch., which in some
cases exceeded the analogous indicators of other species of the
genus Allium by 2.5 times. Bulbs of A. altaicum Pall. and A. sa-
tivum L. showed high anti-staphylococcal activity. Here, our data
coincide with the results of other researchers [37], who also re-
port on the effectiveness of these plants against S. aureus strains
of various origins.

Antibiotics that can be used to treat Ps. aeruginosa infection
do not always show a sufficient therapeutic effect [38, 39], which
requires to expand the search for natural sources of drugs against
this pathogen.

Our studies have shown that not all plants involved in the
work exhibit antimicrobial activity against the Ps. aureginosa ref-
erence strain. This feature was demonstrated by extracts of 11
widespread wild-growing onions and 2 endemic species of the
genus Allium. When comparing the efficiency of plant seeds, it
was revealed that the extracts obtained from A. elatum Regel,
A. oschaninii O. Fedtsch., A. carolinianum DC., and A. sativum L.,
have a moderate degree of bactericidal action against Ps. aerugi-
nosa. The seeds of endemic species A. schugnanicum Vved. and
A. pamiricum Wendelbo were also characterized by a low inhibi-
tory activity.

The Ps. aeruginosa reference strain markedly differed from
S. aureus in terms of sensitivity to leaf extracts. If for the latter
the diameter of the zone of inhibition did not exceed 8.6 mm, for
Ps. aeruginosa strains this indicator was higher than 9.2 mm, and
for the endemic species A. schugnanicum Vved. it was at the level
of 11.1 mm.

It should be noted that the extracts obtained from the bulbs
of the studied plants showed a relatively high activity against the
tested microorganisms in comparison with the extracts from their
seeds and leaves. Their comparative activity can be assessed by
the diameter of zones of growth inhibition of this pathogen (up
to 11.2 mm) by the bulb extracts of A. sativum L., A. oschaninii O.
Fedtsch., A. elatum Regel, and A. carolinianum DC. The data ob-
tained as a result of the conducted research showed that the bulb
extract of A. schugnanicum Vved. Possessed higher antimicrobial
activity (14.5 mm) against Ps. aeruginosa than the bulb extract of
another endemic species, such as A. pamiricum Wendelbo, and
all other studied species of this genus (14.5+0.17 mm).

Ambiguous results were obtained when assessing the an-
tibacterial activity of A. sativum L. against this test strain. Here,
our results coincide with the data of Karuppiah P and Rajaram S
(2012), which noticed the high efficiency of A. sativum L. against
this microorganism [40]. However, they state that the level of
bactericidal activity of garlic extract correlates with the concen-
tration of various chemical components in the extract added to
the well in the nutrient medium with the test strain. According to
other researchers, the antimicrobial activity of A. sativum L., both
against this microorganism and against other pathogens, depends
on the method of production and quality of the extract [41].

E. coli, as a representative of the normal intestinal microflo-
ra, plays an important role in the physiological condition of the
human body. It acts as a trigger for the mechanisms of immunity
formation and specific defense reactions during postnatal devel-
opment, and participates in the synthesis of various vitamins nec-
essary for the full-fledged functioning of the macroorganism [42,
43]. In is known that qualitative and quantitative changes in the
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Tepanuu NaToNormm MHGEKLMOHHON NPUPOAbI AENCTBYIOT HE TONIbKO
Ha 3TMONOTUYECKME AreHTbl, HO MPOSABASAIOT NOBbIWEHHbIV BakTepy-
LMAHBIN 93GPEKT NPOTUB KMLWIEYHOMN Nanoykm [45, 46].

B 310l cBA3M, UccnepoBaTeNIM HeobxoanMmo paspaboTaTb aH-
TnbaKTepuanbHble Npenapatbl, 061agakoLmMe MUHUMaNbHLIM baKTe-
PULMAHBIM BO3AENCTBUEM Ha HOPMATbHYHO MUKPObIOPY OpraHn3ma,
BK/ItOYAA KULLEYHYIO NMasIOYKY.

Pesy/nbTaThl Hallero MccnefoBaHWA MOKasasu, YTo U3 yucna
BK/IIOYEHHDBIX B paboty BuaoBs poaa Allium TONbKO 3KCTPaKTbl, NONy-
YEHHble 13 7 pacTeHUI, LEMOHCTPUPYIOT NPOTUBOMMKPOOHLIN addeKT
NPOTUB LAHHOTO 3TA/IOHHOTO LWTaMMa. NPy 3TOM, BbICOKOI CTENEHbIO
6aKTEPULUMAHOCTM 06N1aZlanu TONBKO SKCTPAKTbI U3 CEMSH W IYKOBW-
upl A. oschaninii O. Fedtsch. JKcTpaKTbl U3 Apyrvx 6 BMAOB AEMOH-
CTPUPOBANM MUHMMA/IbHBIV aHTUBaKTEPUaNbHbIN 3GPEKT. IKCTPaKTbI
K€ ABYX 3HAEMWYHbIX BUJOB He AeUCTBOBaAM HA POCT TECTUPYEMOTO
LWTaMMa Ha NOBEPXHOCTU NUTATENbHOW CPeapl.

3AKNHOYEHUE

Takum 0bpasom, Briepsble NPOBELEHO MUCCe0BaHME aHTMDAK-
TepUanbHOW aKTMBHOCTM 13 LIMPOKO pacnpoCTpaHEHHbIX AMKOPaCTy-
WMX M 2 3HAEMUYHBIX BUAOB poda Allium, npouspacrtatolwmx B Tag-
MKUCTaHe. Pe3ynbTaTbl MCCNef0BaHMA NO3BONAIOT 3aKIOYUTb, YTO
3KCTPaKTbl UCCNEA0BaHHbIX PAcTEHMI 0613a4atloT PasHOM CTEMEeHbo
NPOTMBOMMKPOBHOrO AEeUCTBMA B OTHOLWEHWM 4 STANIOHHBIX LUTaMMOB
COLMANBHO M KNMHUYECKM 3HAYMMbIX MUKPOOPraHW3mOB: S. aureus,
Ps. aeruginosa, KI. pneumoniae v E. coli. Npn 3ToM MHOTve BUAbI YKO-
BbIX, BKNOYAA 2 SHAEMMUYHbLIX BUAQ, NPOABAAIOT MUHWMANbHOE Mpo-
TUBOMMKPOOHOE AeicTBUE HA OQHOTO M3 NpeacTaBuTenei Hopmanb-
HOM MUKPOGAOPBI KULWEYHMKA YEN0BEKA — KULLEYHYIO MAsIoYKy, YTO
No3BoNAET PEeKOMEHA0BaTb UX B KayecTBe MPUPOAHbIX UCTOYHMKOB
aHTMBaKTepHanbHbIX NPenapaTos.

normal microflora lead to dysbiosis, which is accompanied by a
impairment of physiological processes in the human body [44].
One of the factors in the development of this pathological condi-
tion in the human body is antibiotic therapy. Unfortunately, many
antibacterial drugs, when used for the treatment of infectious
diseases, affect not only etiological agents, but exhibit an exceed-
ing bactericidal effect against E. coli [45, 46].

In this regard, researchers need to develop antibacterial
drugs that have a minimal bactericidal effect on the normal mi-
croflora of the body, including E. coli.

The results of our study showed that among the species of
the genus Allium included in the work, only the extracts obtained
from seven plants demonstrated an antimicrobial effect against
this reference strain. At the same time, only seeds and bulb ex-
tracts of A. oschaninii O. Fedtsch. exhibited a high degree of bac-
tericidal action. Extracts from the other six species showed mini-
mal antibacterial effect. The extracts of the two endemic species
did not affect the growth of the tested strain on the surface of the
nutrient medium.

CONCLUSION

Thus, the study of the antibacterial activity of 13 wide-
spread wild and 2 endemic species of the genus Allium growing
in Tajikistan was carried out for the first time. The results of the
study allow us to conclude that the extracts of the studied plants
have varying degrees of antimicrobial activity against 4 reference
strains of socially and clinically significant microorganisms, such
as S. aureus, Ps. aeruginosa, KI. pneumoniae and E. coli. At the
same time, many onion species, including 2 endemic species, ex-
hibit a minimal antimicrobial effect against one of the represen-
tatives of the normal human intestinal microflora — E. coli, which
makes it possible to recommend them as natural sources of anti-
bacterial drugs.
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I/IHd)I/II_H/IPOBAHI-I"OCTbJZI,ETEI?I MUKOBAKTEPUSIMI TYBEPKYE3A B OUATAX
TYBEPKY/AE3HON MH®EKIIVN PECITYBAMKNU TAAXKUNKNCTAH

O.M1. BOBOXOAXAEB!, ¥.I0. CUPOAXMAMHOBA!, C.M. CAIAAAVEB!, P.C. BO30OPOBA?

1 Kadeapa ¢prusuornyapmonosorun, TagKUKCKIit rocyapCTBEeHHBIN MeAULIMHCKII yHUBepcuTeT nMeny AGyaan noun Cuno, AdymantGe, Pecrry6anka
Taaxxuxucran

2 Kadeapa PpyHKIIMOHAABHON AMATHOCTUKM U KAMHIYecKoit aaboparopun, Taaxukekuit Hannonaasnsiil ynusepceuret, Jymante, Pecriybanka Tagxukucran

Lienb: M3yuntb ypoBeHb MHPULMPOBAHHOCTM AeTel MUKODaKTepuammn TybepKynésa n3 ovaros TybepkynésHol nHpekummn Pecnybamku TagRUKUCTaH
1 BAMAHWE BaKUMHauum BUXK npy nHTepnpeTaumm TybepKyIMHOANArHOCTUKM.

Matepuan n metogbl: NPOAHANM3MPOBaAHbI Pe3yNbTaTbl TYGEPKYAMHOAMATHOCTUKM AeTel U3 o4yaroB TybepkynésHon uHoekuum B Pecnybnmke Tag-
KMKWCTaH: 13 ropoaa boxtap (n=176) u nocénka [yctn XatnoHckow obnactu (n=124). Mpu MHTEpNpeTaLmumn pesynsTaToB Ty6epKyIMHOAMArHOCTUKM
YYMTbIBANAW BANAHME BaKLUMHauuK BLIK y neTelt B Bo3pacTte 4o 6 neT.

Pe3ynbTaTbl: NONOXKMTENbHbIN pe3y/bTaT TybepKynnHoBOW Npobbl y AeTelt 0-6 net coctasun 64,7%, y neteit 7-14 net — 47,0% v y peteit 15-17 net —
61,5%. YcTaHOBNEHO, YTO YacTOTa MMNepepruyecknx peakuuii Ha TybepKyanH y aeTeit B ovarax Tyb6epKynésHoli nHbeKLum ¢ BO3pacTom yBennunBaeT-
cA. Camblll BbICOKMIA ypOBEHb rMnepepruiyeckmx peakLuii oTMevaeTcs y aeteid B Bo3pacTe 15-17 net: B ropoge — 22,2%, B cene —27,3% 1 B BO3pacTHOWM
rpynne 7-14 net: B ropoge — 20%, B cene — 25%. B Bo3pactHow e rpynne 0-6 neT 3TOT nokasaTenb coctaBun 2,4% u 3% COOTBETCTBEHHO.
3ak/IloueHmne: aHaU3 NMOKa3blBAET, YTO CUTyaLMA No TybepKynEsy B oyarax TybepKynésHoi nHdekumm, ocobeHHo B Bo3pacTe 7 NeT U cTaplue, COXK-
HaA. [na npaBuAbHOWM MHTepnpeTauum TY6epKyIMHOANArHOCTUKM Y AeTell B BO3pacTe A0 6 IET BaXKHO YYnUTbIBaTb BAUAHME BaKuUMHauum BLK. OT-
MEYaeTCA BbICOKMUI YPOBEHD MHPULIMPOBAHHOCTU AeTel B o4arax MHOeKLum, 4To TpebyeT 0coboro BHUMaHWA ¥ Mep KOMMAEKCHON NPOGUAaKTUKM
pa3suTuA TybepKynésa B ovarax. BaxkHbiM GakTOpOM NO3AHEro BbiABAEHWUA BONbHbIX AeTel C TAKENBIMU U OCNOKHEHHBIMU dopmamu TybepKynésa
ABNAETCA GaKT HeOCTaTOYHOTO HabtOAEHUA 33 KOHTAKTHBIMU JETbMM, MPOXMBAKOLLMMU B 04arax TybepkynEsHoi MHPEKLMH.

Kniouesble cnoBa: mybepkynés, ouae mybepKynésHol uHeKyuu, 8akyuHayusa BLIM, mybepkynuHoOuazHocmuKa, nodpocmkoseili 803pacm, UHpu-
yuposaHHocme, 3a6osesaemMocme.

Ona umtupoBaHua: boboxoaxaes OU, CupogxuauHosa YHO, Caiganves CM, bo3opos PC. MHOULMPOBAHHOCTb AeTeit MUKOBaKTepuamm Ty6epKynésa B
ouarax Ty6epKynésHomn nHdexumn B Pecnybanke TamukuctaH. BecmHuk AsuyerHsl. 2021;23(2):235-41. Available from: https://doi.org/10.25005/2074-0581-
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Objective: To study the prevalence of Mycobacterium tuberculosis at the infection reservoirs in the Republic of Tajikistan among children and the
impact of BCG vaccination assessed by tuberculin skin test.

Methods: The results of tuberculin skin test in children from Mycobacterium tuberculosis seedbeds in the Republic of Tajikistan were analyzed in the
city of Bokhtar (n=176) and the village of Dusti, Khatlon region (n=124). The impact of BCG vaccination in children under 6 years of age was considered
in interpretation of the tuberculin skin test results.

Results: The positive result of the tuberculin skin test in children aged 0-6 years was found in 64.7% of cases, 7-14 years —in 47.0% and 15-17 years —in
61.5% respectively. It was shown that rate of high degree of tuberculin sensitivity in children from Mycobacterium tuberculosis reservoirs increased
with age. The highest rate of tuberculin sensitivity was observed in 15-17 years old children, and among them in the city — 22.2%, in the village — 27.3%;
followed by the age group 7-14 years: in the city — 20%, in the village — 25%. In the age group 0-6 years, this indicator was 2.4% and 3% respectively.
Conclusion: The analysis shows that the situation with tuberculosis in the reservoirs of infection, especially in children aged 7 years and over, is
challenging. For the correct interpretation of tuberculin test results in children under 6 years of age, it is important to consider the effect of BCG
vaccination. Prevalence of the tuberculosis among the children at the infection reservoirs is high, which requires special attention and measures
for comprehensive prevention of tuberculosis in its seedbeds. Insufficient monitoring of contact children residing in the reservoirs of infection is an
important factor contributing to the late detection of severe and complicated forms of tuberculosis in children.
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BBEAEHMUE

Tybepkynés (TB) B ouarax TybepkynésHoin uHdekumn (TEMN)
0CTaéTtcs aKTyasnbHoM npobnemoit u B XXI Beke. Mo oueHkam BO3
NPUMEPHO OfHa TPETb HaceNeHnUs UHPMLMPOBaHA MUKODaKTepuein
TB, v eCTb PUCK Pa3BUTUA 3TOI BONE3HM Cpeau AaHHOM KoropThl. 3a-
6onesaemocTb B ouarax T6M B 20-30 pas 60/1blue, YeM B 340POBOM
oKpy*eHun [1]. 3abonesaemoctb Tb y geTelt u3 oyaros TbU aBna-
€TCA BaXKHbIM 3MMAEMMOIOTMYECKMM MOKasaTenem. Mpu cnaboit
opraHu3aLMoHHoM paboTe 1 He cobnogeHUn mep MHOEKLMOHHOTO
KoHTpons no Tb B oyarax TEU pucK MHPULMPOBAHMA U Pa3BUTUA 3a-
6oneBaHuA Tb geTeit U NOAPOCTKOB OCTAETCA BbICOKMM [2].

Mo oueHkam BO3 B 2019 r. Bo Bcém mupe Tb 3abonenmn 10 mun-
JIMOHOB YeNOoBeK, BKAYAA 5,6 MUAIMOHOB MYXKUYMH, 3,2 MUAIUOHA
KEHLWWH 1 1,2 MuninoHa aeteid. Mo MHEHUIO MHOTUX aBTOPOB CUTY-
auma no Tb OCNOXKHAETCA, B CBA3M C BbICOKUM PacnpOCTPaHEHUEM
BUY-MHEKLMN U yBEANYEHNEM CNYYaEB XMMUOPE3UCTEHTHOIO W,
0Cco6eHHO, MynbTMpesncTeHTHoro T6 [3].

HekoTopble WccnegoBaTenu CYMTaloT, YTO PocCT 3abonesae-
MOCTM AeTel u3 oyaroB TBW yKasbiBaeT Ha €nabo MNOCTaBAEHHYIO
paboty B ouyarax MHbeKuun [4]. MiccnenoBaHnWsa NoKasanw, 4to MH-
dULUMPOBAHHOCTL AeTell B rpynnax pucka (caxapHblit anabeT, Bocna-
NnTeNbHble 3a60/1€BaHMA OPraHOB AblXaHWsA, 4acTo bonetowme 4eTH
n ap.) coctasnset ot 10,8 no 14,1% [5]. MHorue y4éHble cuuTator,
yTo 6€3 ynyylweHus paboTbl NO paHHeMY BbisiB/IEHMIO B oYarax TBU
CTabunmnsauma aNMAEMMON0OTMYECKUX NOKasaTenel y aeTel HeBos-
MOKHa [6-8]. OaHA M3 OCHOBHbIX MPUYMH MNO3AHEW AUArHOCTUKK
3aboneBaHua geteit U3 oyaros TbUM — 310 cnabas opraHM3aLMOHHas
paboTa B yupeaeHUAX NepBUYHON MeAMKO-CaHUTAPHOW MOMOLLM
(MMCN) n TB ueHTpax No NpoduNaKTMKe U PaHHEMY BbifBAEHUIO T
Y KOHTaKTHbIX aeTei [9-13]. KOHTaKTHble 4eTW ABAAKOTCA rpynnown
PUCKa pa3sutna Tb M HyXZaloTCcA B TLWaTeNbHOM 0bcnenoBaHuM B
yupexgeHuax MMVICI 1 Yyactom MOHUTOPUHIE CO CTOPOHbI T yupex-
AeHunin [9]. AkcéHoBa BA ¢ coaBT (2017) oTmevatoT, 4To 3abonesae-
MOCTb AeTeit 15-17 net BaBoe npeBbiwaeT 3a60n1eBaemMocTb aeTen
0-14 net [14, 15].

[Opyrue aBTOpbl CYUTAIOT, YTO PUCK Pa3BUTUSA 3aboneBaHus,
OC/IOXKHEHHOE TeYEHWe M UCXog, NeveHua Tb y AeTeit 3aBUCAT OT
KayecTBa BaKumHauuu BLIXK, AnnTenbHOCTM KOHTaKTa M KavecTsa
NPOBOAMMbIX MeponpuATMiA B ovarax TEU [16]. OgHako B 3TuX pa-
60Tax He OTMEYEHa BaXKHOCTb Y4Y€ETa BAMAHMA BaKLMHaLum BLK npu
WHTEPNpPeTaLuM PesynbTaToB Ty6EpKYIMHOAMArHOCTUKM Y AeTei B
Bo3pacTe A0 6 net. YyéHble n3 HaunoHanbHOro MeauLMHCKOro mc-
CNef0BaTeNbCKOMO LEHTPa GTU3NOMYAbMOHONOTMN U UHOEKLMOH-
HbIX 3a60/1€BaHMI1 POCCUM CUMTALOT, YTO BHEAPEHWUE COBPEMEHHbIX
METOZ0B CKPUHWHIOBOro 06C/1e40BaHMA LETCKOro HaceneHus Ha Tb
UrPaeT BaXKHYIO PONb B PaHHEN AMArHOCTUKE U YNyULIEHWUM anuae-
MUYeCKoW cuTyaumm no Tb cpeam Hacenenus [17].

Takum 06pasom, nposedeHne TybepKyAMHOBLIX Mpob, npa-
BUNbHAA MX MHTEpRpeTaumsa ¢ y4ETOM BAUAHWUA BaKumMHauum BLIXK
y 4eTeli B Bo3pacTe Ao 6 fieT, BbisiBNeHNE MHOULMPOBAHHBIX AETeN
M Ha3HayeHMe NpPEeBEHTUBHOrO MPOTUBOTYOEPKYNE3HOTO NeveHns
CHUXKALOT pUCK pa3suTua Tb y aeteit [18, 19]. B Pecnybnnke Taaxu-
KMCTaH AaHHOe UCCNef0BaHMe NPOBOAMTCA BNEPBbIE.

LLENb UCCNEQOBAHMA

N3yuunTb ypoBeHb UHOWLIMPOBAHHOCTY AeTelt MUKobaKTepuaMM
Tyb6epKynésa u3 oyaros Ty6epKynésHoin nHdekumm Pecnybnavkm Tag-
KUKUCTaH 1 BAUAHWE BakumHaumv BLIXK npu uHTepnpeTaumm Tybep-
KY/IMHOANArHOCTUKMN.
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INTRODUCTION

High prevalence of tuberculosis (TB) in the seedbeds of tu-
berculosis infection (TBI) remains an urgent medical problem in the
21st century. WHO estimates that approximately one third of pop-
ulation is infected with Mycobacterium tuberculosis, and there is a
high risk of TB transmission in this cohort. Overall prevalence of TB
in its reservoirs is 20-30 times higher than in a healthy environment
[1]. The incidence of TB among children from the TBI seedbeds is
an important epidemiological indicator. With poor management
and non-compliance with infection control measures in the TBI res-
ervoirs, the risk of infection transmission and TB development in
children and adolescents remains high [2].

In 2019, WHO estimated that 10 million people worldwide
suffer from TB, including 5.6 million men, 3.2 million women and
1.2 million children. According to many authors, the situation
with TB is becoming more complicated due to the high preva-
lence of HIV infection and the growing number of cases of che-
moresistant and, especially, multi-drug resistant TB [3].

Some researchers believe that the increase in the TB prev-
alence among children from TBI reservoirs indicates poorly orga-
nized work in the seedbeds of infection [4]. Studies have shown
that the infection rate of children in risk groups (diabetes melli-
tus, inflammatory diseases of the respiratory system, frequently
ill children, etc.) ranges from 10.8 to 14.1% [5]. Many scientists
believe that without improvement of work on early detection of
TB at the infection seedbeds, stabilization of epidemiological indi-
cators in children is impossible [6-8]. One of the main reasons for
the late diagnosis in children from TBI reservoirs is poor organiza-
tional work in primary health care facilities (PHC) and TB centers
for the prevention and early detection of this infection in contact
children [9-13]. Contact children are at risk of developing TB and
require careful examination in primary care facilities and frequent
monitoring [9]. Aksyonova VA et al (2017) note that the TB prev-
alence in adolescents aged 15-17 is twice as high as in children
aged 0-14 [14, 15].

Other authors believe that the risk of developing TB in chil-
dren, the complicated course and outcome of treatment depend
on the quality of BCG vaccination, the duration of contacts and
the level of preventive measures taken in the TBI seedbeds [16].
However, in these studies the importance of consideration of
the effect of BCG vaccination in interpretation of the results of
tuberculin testing in children under 6 years of age is not empha-
sized. Scientists from the National Medical Research Center for
Phthisiopulmonology and Infectious Diseases of Russia believe
that introduction of modern methods of screening the childhood
population for TB plays an important role in the early diagnosis
and improvement of the epidemic situation with TB among the
population [17].

Thus, tuberculin testing and its proper interpretation, con-
sideration of the effect of BCG vaccination in children under 6
years of age, detection of infected children and prescription of
preventive anti-tuberculosis treatment, reduce the risk of TB de-
velopment in children [18, 19]. This study is being conducted for
the first time in the Republic of Tajikistan.

OBIJECTIVE

To study the prevalence of Mycobacterium tuberculosis
among children from TB reservoirs in the Republic of Tajikistan
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MATEPUAN U METOAbI

AHanM31pPOBaNCL Pe3yNbTaTbl TYOEPKYIMHOANMATHOCTUKU eTel
13 ovaros TEW — xkuTeneii ropoaa u cena. M3 ropoaa boxtap obcnepo-
BaHO 176 u nocénka [yctv XatnoHckow obnactv — 124 yenoseKa. Bee
[€eTu BblAn pasgeneHbl o Bo3pacty Ha 3 rpynnbl: 0-6, 7-14 1 15-17 ner.
Cnepyet OTMETUTb, 4TO B TafKMKMCTaHe Bce AeTW Ha 3-5 aeHb nocne
POXKAEeHUs NosyyatoT BakumHy BLIK, npu atom 6onee 25 neT He npo-
BOAMTCA peBakupHauma BLIK. B cBA3mn ¢ 3TuMm, y deTeii cTaple 6 net
NONOXKUTENbHbIE Pe3yNbTaTbl NPO6bl MaHTY MOXKHO OLEHUTb Kak MHU-
LIMPOBaHHOCTb, B TO e Bpems CeflyeT UMeTb B BUAY, 4To y AeTelt 0-6
NIeT MOXKeT UMETb MECTO B/IMAHME BaKLMHbI BLIXK.

Cratnyeckana obpaboTtka maTepuana npoussogmnach Ha [K c
MCMoNb30BaHMEM NpUKAAZHOro naketa IBM SPSS 23.0 (USA). OtHo-
CUTENbHbIE BENNYMHDBI BblAM NPeacTaBNeHbl B BUAE Aonen (%), cpas-
HUTE/IbHbIW aHANM3 NPOBEAEH C MOMOLLBIO ONpeseneHna Kputepus x*
MnpcoHa, Npu CHUKEeHMM Ynucen meHee 10 B OQHOW U3 AYEEK YETbIPEX-
no/bHOM TabAuLibl yuMTbIBaNaCh nonpasKa MeTca, a npu KonudecTee
HabNtoaeHNIN MeHee 5 MCMONb30BaNCA TOYHbIA KpUTepUin Puwepa.
N5 MHOXKECTBEHHOTO CpPaBHEHWA MPUMEHAAMN KpUTepUiA X* AnA npo-
M3BO/IbHBIX TabAMLL. Pa3nnums cUMTaNMCh CTaTUCTUYECKU 3HAUMMBIMU
npu p<0,05.

and the effect of BCG vaccination on the interpretation of tuber-
culin tests results.

METHODS

The results of tuberculin tests in children from TBI seedbeds
— city and village residents — were analyzed. Total of 176 peo-
ple from the city of Bokhtar and 124 — from the village of Dusti,
Khatlon region, were examined. All children were divided by age
into 3 groups: 0-6 years old, 7-14 years old and 15-17 years old.
It should be noted that in Tajikistan, all children at 3-5 days af-
ter birth get the BCG vaccine, while revaccination has not been
done for more than 25 years. In this regard, positive results of the
Mantoux test in children aged over 6 years can be considered as
an infection, at the same time, it should be borne in mind that in
children aged 0-6 years, this might be effect of the BCG vaccine.

Data analysis was performed using the IBM SPSS 23.0 appli-
cation package (USA). The relative values were presented in the
form of per cent (%), the comparative analysis was carried out
using Pearson ¥ criterion, with Yates correction applied if n<10 in

Tabauya 1 Pesynemamel mybepkynuHoouaeHocmuku demeli 8 o4azax UH@PeKyuu

Pe3ynbTat npobbi

Bospacr, Mecto 6Konvmecmo o o o

ner NPOXMBaHMA 00cCNen0BaAHHDIX OTpuuaTenbHbIn ComHUTeNbHbIN MonoxutenbHblii
BCero % BCero % BCero % BCcero %

Ceno 51 100 16 31,3 2 3,9 33 64,7

0-6 lopog, 65 100 17 26,1 6 9,2 42 64,6
p >0,05 (x?=0,4) >0,05** (x*=0,5) >0,05 (x*=0,0)

Ceno 58 100 8 13,8 22 37,9 28 48,3

7-14 fopog, 75 100 17 22,6 23 30,7 35 46,7
p >0,05* (x>=1,2) >0,05 (x*=0,8) >0,05 (x*=0,0)

Ceno 15 100 2 13,3 2 13,3 11 73,3

15-17 lopog, 36 100 11 30,5 7 19,4 18 50,0
p >0,05** (x?=0,3) >0,05** (x*=0,7) >0,05 (x*=2,4)

Beero Ceno 124 100 26 20,9 26 20,9 72 58,0

fopog, 176 100 45 25,6 36 20,4 95 53,9
p >0,05 (x*=0,9) >0,05 (x*=0,0) >0,05 (x*=0,5)

TpUMeYaHHa: p — CTaTUCTUYECKaA 3HAUMMOCTb Pa3aNunil MeX/y CeloM 1 ropozom (o KpuTepmio X2 MUPCoHa; * — ¢ nonpasKoii MeTca; ** — no TouHomy KpuTepuio Guiepa)

Table 1 Results of tuberculin test in children from the infection reservoirs

Number Sample result
Age, years Residence examined Negative Doubtful Positive
Total % Total % Total % Total %
Ceno 51 100 16 31.3 2 3.9 33 64.7
0-6 lopog, 65 100 17 26.1 6 9.2 42 64.6
p >0.05 (x?=0.4) >0.05** (x2=0.5) >0.05 (x2=0.0)
Ceno 58 100 8 13.8 22 37.9 28 48.3
7-14 fopog, 75 100 17 22.6 23 30.7 35 46.7
p >0.05* (x>=1.2) >0.05 (x*=0.8) >0.05 (x*=0.0)
Ceno 15 100 2 13.3 2 13.3 11 73.3
15-17 Topog, 36 100 11 30.5 7 19.4 18 50.0
p >0.05%* (x>=0.3) >0.05** (x*=0.7) >0.05 (x>=2.4)
Total Ceno 124 100 26 20.9 26 20.9 72 58.0
fopog, 176 100 45 25.6 36 20.4 95 53.9
p >0.05 (x*=0.9) >0.05 (x*=0.0) >0.05 (x*=0.5)

Notes: p — statistical significance of differences between the village and the city (according to Pearson’s x? test; * — with Yates’ correction; ** — Fisher exact test)
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PE3YNIbTATbI U UX OBCYXXAEHUE

Pe3ynbTaTbl TYOEPKYAMHOBLIX NPO6 y AeTel M3 oyaros TBU u3
roposa v cena B 3aBUCMMOCTY OT BO3pacTa NpuBeAeHbI B Taba. 1.

Pe3ynbTraTbl UccnegoBaHMA NOKa3bIBaoT, YTo B ovarax TbU ypo-
BeHb MHOULMPOBAHHOCTM KaK B Cene, TaK U B rOPOAE CTaTUCTUYECKU
He oTnyaetca. CamMblii BbICOKMIA YPOBEHb UHPMLMPOBAHHOCTY fe-
Teii u3 ouaros TbU, oTmeyaeTca B NO4POCTKOBOM BO3pacTe.

B ouarax TBM B ropoze y Aetel B NoApOCTKOBOM BO3pacTe
ypoBeHb MHOULMPOBAHHOCTM cocTasua 50%, B Bo3pacTte 7-14 net —
46,7% v Bo3pacte 0-6 neT — 64,6%. ITOT e NOKasaTeNb B CE/bCKON
MeCTHOCTM Mo Bo3pactam coctasun 73,3%, 48,3% un 64,7% cootsert-
CTBEHHO.

Cpeam feTeli C NONOKUTENBbHBIM PE3YNbTaTOM Ha TYOepKyAuH
OLIEHMBA/M YPOBEHb rMNepepruiecknx peakuuii (taban. 2).

AHanu3 nokasbiBaeT, YTO rMNepepruyeckme peakuun Kak B
cene, TaK U B ropoae YBE/SMYMBAIOTCA C BO3pacTomM aeteil. YactoTa
TUNEPEPrUYECKUX PeakLuii Ha TYBEpPKYIMHOAMArHOCTURY Y AeTeil B
ovarax MHdEeKLMM B BO3pacTHOW rpynne 7-14 neT no cpaBHEHUIO C
BO3pacTHoM rpynnoii 0-6 net B cene ysennumeatotca ¢ 3% po 25%
unu B 8,3 pasa, B ropoge — ¢ 2,4% no 20% nnv B 8,1 pasa. B Bospacrte
15-17 neT runepepruyeckme peakuun sctpeyatotca B ceney 27,3% u
B ropoge — Y 22,2% obcnenoBaHHbIX.

Tabauya 2 CpasHUMesnbHbIl QHANU3 NO 2UNepPepeuYvecKuM PEaKUUAM

Pe3ynbTtat no ceny

one of the cells of the four-field table. When the number of ob-
servations is less than 5, Fisher’s exact test was used. For multiple
comparisons, the x* test for contingency tables was used. Differ-
ences were considered statistically significant at p<0.05.

RESULTS AND DISCUSSION

The results of tuberculin tests in children from seedbeds of TBI
from cities and villages, depending on age, are shown in Table 1.

The results of the study show that in the seedbeds of TB,
the level of infection both in the village and in the city does not
differ statistically. The highest prevalence of infection among chil-
dren from the TBI reservoir was noted in adolescence.

In the seedbeds of TBI in the city the infection rate was 50%
among adolescents, 46.7% — at the age of 7-14 years, and 64.6%
— at the age of 0-6 years. In rural areas the same indicator by age
was 73.3%, 48.3% and 64.7%, respectively.

Among children with a positive result for tuberculin, the lev-
el of test’s sensitivity was assessed (Table 2).

The analysis shows that the rate of highly sensitive tests
both in the village and in the city community increases with the
age of children. The prevalence of the tuberculin positive tests in
children from the tuberculosis reservoir in the age group of 7-14

Pe3ynbtaTt no ropoay

Bospacr, net MonoxutenbHblii Mnepepruyeckumii MonoxutenbHblit Mnepepruyeckumii P,

Bcero % Bcero % Bcero % Bcero %
0-6 33 100,0 1 3,0 42 100,0 1 2,4 >0,05** (x*=1,0)
7-14 28 100,0 7 25,0 35 100,0 7 20,0 >0,05* (x°=0,03)
15-17 11 100,0 3 27,3 18 100,0 4 22,2 >0,05** (x*=1,0)
Bcero 72 100,0 11 15,2 95 100,0 12 12,6 >0,05 (x*=0,1)
P, =0,029 (< 0,05; x*=7,1) =0,028 (< 0,05; x*=7,2)

MpumeyaHms: p; — CTaTUCTUYECKaA 3HAYMMOCTb Pasanymii nokasaTteneil Mexay 3HaueHnem AeTeii u3 ropoda u cena (kputepwuit * MupcoHa; * — ¢ nonpaskow Metca; **
— 110 TOYHOMY KpuTepuio Guiepa); p, — CTaTUCTUYECKaA 3HAYMMOCTb Pa3/IMUMil NOKa3aTenel Mex.ay BO3PaCTHBIMM rpynnamm (KpuTepwii x* 418 Npou3Bo/bHbIX Tabauu,)

Table 2 Comparative analysis of high sensitivity response

Rural area Urban area

Age, years Positive Highly sensitive Positive Highly sensitive P,

Total % Total % Total % Total %
0-6 33 100.0 1 3.0 42 100.0 1 2.4 >0.05** (x2.=1.0)
7-14 28 100.0 7 25.0 35 100.0 7 20.0 >0.05* (x?=0.03)
15-17 11 100.0 3 27.3 18 100.0 4 22.2 >0.05** (x*=1.0)
Total 72 100.0 11 15.2 95 100.0 12 12.6 >0.05 (x*=0.1)
P, =0.029 (< 0.05; x2=7.1) =0.028 (< 0.05; 2=7.2)

Notes: p,— statistical significance of the differences in indicators between the urban and rural areas (Pearson x? test; * — with Yates’ correction, ** — Fisher exact test);
p, — statistical significance of differences in indicators between age groups (x’ test for contingency tables)
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YuuTbiBas TOT HaKT, YTO B CTPAHE HE NPOBOAUTCA PEBAKLMHALMA
BLIK, pOCT NONOXWTENbHBIX W TUNEPEPTUYECKUX PEaKLMi y feTelt
cTapLue 6 SIeT roBOPUT 06 MHPUUMPOBAHUK AeTel MUKOBAKTEpUAMM
T6.

3AKNIOYEHUE

Takum 06pa3om, NOJyYeHHble Pe3ynbTaTbl CBUAETENbCTBYIOT
0 TOM, YTO B oyarax Ty6epKynésHoi MHPEKLUM C yBEMYEHNEM BO3-
pacTa OTMEYaeTCA TaKkKe U POCT YPOBHA MHOULMPOBAHHOCTY AeTeit
MUKOBaKTEPUAMM TybepKynésa. Camblil BbICOKMUI YPOBEHb MHOULM-
POBaHHOCTM B Oyarax TybepKynésHol UHEKLMM OTMEYEH Y AeTel B
BO3pacTHou rpynne 15-17 net (50% B ropoge v 73,3% B cene). Mvne-
pepruyeckme peakLmy pesko BbIpoc/v B BO3PaCcTHOM rpynne 7-14 net
Mo CpaBHEHMIO C BO3pacTHoOW rpynnoii 0-6 net (B cene — 8 8,3 pa3 u B
ropoge — B 8,1 pas). OTMeUEeHHbIV BbICOKWI YPOBEHb MHPULIMPOBAH-
HOCTW AeTel B o4arax MHOEKLMM ToBOPUT O HeaocTaTKax B Habatoae-
HWUW 33 KOHTAKTHbIMW AETbMU U He cObNtoAEeHUU Mep UHDEKLMOHHOTO
KOHTPOANA B 04Yarax MHOEKLMM, YTO MOXKET NPUBECTU K NO3AHEMY Bbl-
ABNIEHUNIO BONbHBIX AETEN C TAKENBIMU U OCNOKHEHHBIMKU GOpMamu
Ty6epKrynésa. Npu sTom y AeTe B BO3pacTe cTaplue 6 neT Npu UHTep-
npeTauumn pes3ynsTatos TyOEpPKYIMHOAMATHOCTUKM BayKHO Y4MTbIBATH
baKT 3aTxaHuA feincTeumA BakuMHaummn BLXK.

years was 8.3 times higher than in the age group 0-6 years in the
village and 8.1 times — in the city. At the age of 15-17 years high
sensitivity of the tuberculin test was found in 27.3% of children in
the city and 22.2% — in the village.

Considering the fact that BCG revaccination is not carried
out in the country, the growth of positive and highly sensitive
tests in children over 6 years of age indicates that the children are
infected with Mycobacterium tuberculosis.

CONCLUSION

Thus, the results obtained indicate that in the tuberculosis
infection seedbeds the prevalence of the disease increases with
age. The highest infection rate in tuberculosis reservoirs is noted
in children aged 15-17 years (50% in the city and 73.3% in the
village). Frequency of highly sensitive tests increased significantly
in the children aged 7-14 years compared with the age group of
0-6 years (in the village — 8.3 times and in the city — 8.1 times).
The noted high level of infection in children at the tuberculo-
sis seedbeds indicates poor monitoring of contact children and
non-compliance with infection control measures in tuberculosis
reservoirs, which can lead to late detection of the infected chil-
dren with severe and complicated forms of tuberculosis. At the
same time, in children over the age of 6 years interpretation of
the results of tuberculin tests need to consider attenuation of the
BCG vaccination effect.
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Drusmarpus

Phthisiology

doi: 10.25005/2074-0581-2021-23-2-242-250

AEKAPCTBEHHAS AAAEPTVIA HA HPOTI/IBOTYBEPKY!IESHLIE ITPEITAPATBI
Y bOAbHBIX TYBEPKYAE30OM C MHOKECTBEHHON AEKAPCTBEHHOI
YCTONMYNBOCTBIO

B.B. MAIKAHAEB, A.A. TOKTOTOHOBA, E.B. AVAEHKO, C. CHIABIKOBA

Hanmnonaasnsiit nentp ¢rusnarpun, bumikek, Keipreizckas Pecriybanka

Llenb: BbiABAEHWE annepruyeckom peakumm (AP) Ha npotuBoTy6epKynésHble npenapatbl (MTMM) y 60abHbIX TY6EPKYIE3OM C MHOMECTBEHHOM NeKap-
CTBEHHOM ycToiumBoCTbiO (M/TY TB).

Martepuan U meToapl: BbINoNHEHO BbiaBaeHWe AP Ha MTMN y 50 6onbHbIx MJTY TB NErkKUX ¢ NOA03PEHMEM HA HAAMYME NEKAPCTBEHHOMN annepruum.
MaumneHTbl NONyYanu nevyeHne No CTaHAapTHOW cxeme XMMKUoTepanuu. Mcnonb3osanach peakLma ceHcnbunusauum nmsuca neikouutos (PCAN) ans
BbIABNEHUA TUNEPUYYBCTBUTENbHOCTM 3aMea/IeHHOro TUna. MaTepuanom AnA UCCAeA0BaHUA CAYXUAN NPobbl nepudepuyeckon Kposu. Beero no 9
NTN — n3oxunasugy (H), nupasuHamugy (Z), atambytony (E), nesopnokcaumny (Lfx), umknocepuny (Cs), npotvoHamugy (Pt), kanpuomuuuHy (Cm),
MACK (PAS) 1 NnMpUAOKCUHY (BG) — BbINnonHeHo 331 nccnenosaHue. [iM3aliH UCCNeA0BAHUA: PETPOCNEKTUBHDIN.

Pe3ynbTathl: nonoxkuTenbHble AP oTmeueHbl y 78,0%, cnabononoxutensHble —y 20,0%, oTpuuatensHble —y 2,0% u3 50 601bHbIX. AHaNN3 YacToTbl
APy 60n1bHbIX MY TB nokasan, yto Ha Cs (60,0%), Pt (52,1%), PAS (52,8%), H (54,5%), Lfx (52,2%) pa3sutue AP 6bi10 yalle, 4em Ha apyrve MTM. AP
Ha Cm (38,3%), Z (37,8%), E (41,0%) v B, (38,7%) BCTpeyanncb NpumepHO € 0aMHakoBow YacToToit. Hanbonee yacto Habntoganvce AP k 2 TNy 12
(24,0%) nauwneHToB.

3aknioueHue: AP BbifBeHbl y 98,0% 13 50 ob6cnenoBaHHbIX 6onbHbIX MY Tb ¢ nogo3peHMem Ha ekapcTBeHHYto annepruio. Hanbonee annepreH-
HbIM NpenapaTom ABAseTca LuKaocepuH (60,0% nunsuca neiikouuTos). Konmuectso 6onbHbix MJTY TB ¢ AP k 2 MTM coctasuno 24,0% naumeHToB.
Kntouesble cnoBa: M/1Y Tb, nekapcmeeHHas ycmolivueocms, mpomugomybepKynésHele XuMuonpenapamel, anaepau4eckue peakyuu.

Ona uutupoBaHuA: MaiikaHaeB BB, ToktoroHosa AA, [yaeHko EB, CbigbikoBa CC. JleKapcTBEHHAs annepryus Ha npoTMBOTYGEpKyNEé3Hble mpenapa-
Tbl Y 60/IbHbIX Ty6EPKYNE30M C MHOXKECTBEHHOM /IEKAPCTBEHHOM YCTOMYMBOCTBIO. BecmHuk AsuueHHsl. 2021;23(2):242-50. Available from: https://doi.
0rg/10.25005/2074-0581-2021-23-2-242-250

ANTITUBERCULOSIS DRUG ALLERGY IN PATIENTS WITH MULTIDRUG-RESISTANT
TUBERCULOSIS

B.B. MAYKANAEV, A.A. TOKTOGONOVA, E.V. DUDENKO, S. SYDYKOVA

National Center for Phthisiology, Bishkek, Kyrgyz Republic

Objective: To identify allergic reactions (AR) to anti-tuberculosis drugs (ATD) in patients with multidrug-resistant tuberculosis (MIDR-TB).

Methods: Total of 50 patients with MDR-TB, suspected to develop AR, were enrolled in the study. The patients received standard chemotherapy.
The leukocyte lysis sensitization test (LLST) was used to detect delayed-type hypersensitivity. Peripheral blood samples were used to perform 331
tests for AR to nine ATD: isoniazid (H), pyrazinamide (Z), ethambutol (E), levofloxacin (Lfx), cycloserine (Cs), prothionamide (Pt), capreomycin (Cm),
p-aminosalicylic acid(PAS) and pyridoxine (B,). Study design: retrospective.

Results: Tests for AR were positive in 39 patients (78.0%), weakly positive — in 10 patients (20.0%), negative — in 1 patient (2.0%). Analysis of AR
prevalence in MDR-TB patients showed that Cs (60.0%), Pt (52.1%), PAS (52.8%), H (54.5%), and Lfx (52.2%) caused AR more frequently than the other
ATD. AR to Cm (38.3%), Z (37.8%), E (41.0%), and B, (38.7%) showed comparable prevalence. Most frequently the patients demonstrated AR to the
two ATD (12 patients, 24.0%).

Conclusion: AR were detected in 98.0% of 50 examined MDR-TB patients with suspected drug allergy (DA). Cs proved to be the most allergenic drug
among others (60.0%). Most frequently the MDR-TB patients demonstrated AR to the two ATD (24.0% of patients).

Keywords: Multidrug-resistant tuberculosis, drug resistance, anti-tuberculosis chemotherapy drugs, allergic reactions.
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BBEAEHME

Mo AaHHbIM BcemmpHOI opraHusaumm 3gpaBooxpaHeHus (BO3)
8 2019 rogy B mupe 3aboneno Tybepkynésom (T6) 10 MMAIMOHOB Ye-
NoBeK, U3 3toro uncna 206030 yenosek 3abonenn Tb ¢ MHOXeCTBEH-
HOW IeKapCTBEHHOW YCTOWYMBOCTLIO MUKOBaKTepmii (MY TB) [1]. 3¢-
bEKTUBHOCTb IeYEHNSA Y 3TOW KAaTEropmm NaLMEHTOB C NPUMEHEHUEM
TPASUUMOHHBIX PEXKMMOB M NPenapaToB cocTasnAeT Bcero 54-55%, no
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INTRODUCTION

According to the World Health Organization, 10 million
people worldwide developed tuberculosis (TB) in 2019, of which
206,030 people were diagnosed with MDR-TB [1]. The effective-
ness of treatment in this category of patients using traditional
treatment regimen and standard drugs is only 54-55%, accord-
ing to the world cohort analysis [2, 3]. The efficacy of MDR-TB
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[aHHbIM MMPOBOTO KOFOPTHOTO aHanu3a [2, 3]. 9dPeKTUBHOCTb Neye-
Hua MJTY TB B MMpe OCTaéTcA HU3KOM, Tak KaK 3HaunUTe/IbHaA f0NA na-
LIMEHTOB NpepbiBaeT fedyeHne BCIEACTBUE A/IUTENbHOM MO BPpeMeHU
(8o AByx NeT) TepanuUu U BO3HUKHOBEHWEM HeXKeNaTeNbHbIX ABAEHUI
(HA) ot nekapcTeeHHbIx npenapatoB [4]. Bo3HWKHOBeHWE HA moxeT
NPUBECTU K BPEMEHHOMY MPEPbLIBAHUIO UM NPEKPALLEHUIO XMMUOTE-
panuu MY T6 [5-7].

YacToTa pas3sutua HA y 6onbHbix MJTY Tb coctasnset 62-65%
[8]. Kak ocnokHeHue xumuotepanumn M/1Y Tb npenapatamu BTOpPoro
paga, HA Bctpeyanuck B 57,6% caydaes [9]. Mo Apyrum AaHHbIM, Npy
xumuoTepanum MJTY TE npenapatamu BTOpPOro psaga Habnoganoch
96%-97% HexenaTenbHbIX NeKapcTBeHHbIX peakumit [10, 11]. Mpwu
3TOM JIeKapCTBEHHO-YCTONYMBLIE POPMbI MUKODaKTEpPUIA TybepKyné-
33 (MBT) B 60/1bLUMHCTBE C/y4aeB Pa3BUBAOTCA HA POHE CHUKEHHOMO
UMMyHuTeTa [12].

B uncno Hanbonee pacnpocTpaHEHHbIX HA BXOAUT NeKapcTBeH-
Has anneprus (J1A). CornacHo MexayHapogHomy KoHceHcycy no J1A
(International Consensus of Drug Allergy) peakumu Ha NeKapcTsa,
KOTOpble MO KAMHUYECKUM NPU3HaKaM MOXOXW Ha annepruto, obo-
3HAYalOTCA TEPMUHOM «PEeaKLMMN NeKapCTBEHHOM rMnepUyBCTBUTENb-
Hoctu» (PAT). JIA — 310 PN, AN KOTOPOW BbISBNEH ONpeAen&HHbIN
MMMYHONIOTMYECKUIA MmexaHn3m [13]. TybepKynés asnaetca MHOEKLM-
OHHO-a/Iepruyeckum 3aboneBaHveM, B €ro Pa3BUTUM Y4aCTBYET npe-
nmyutectseHHo IV Tmn annepruyeckmx peakuuit (AP) — knetouHo-ono-
cpepoBaHHble peakumun uav PIIT 3amegneHHoro tuna [14].

Mo HeKoTOpbIM AaHHbIM, B rpynne 6onbHbix MY TB co cTaH-
[JapTHBIM pexXMMom xumuotepanum AP npoasnanuce B8 13,5% cnyya-
eB [15]. 3 uncna 324 6onbHbix MY TB ¢ HA Ha MNTIM sBTOpOroO pasa
AP otmeueHbl y 63 (19,7%) [16]. CornacHo ApyrMm UCTOYHMKaAM, Npu
xumuotepanuu MJTY TB, JIA Konebanacb B LUMPOKMX NPeAenax u co-
cTasnana ot 25% fo 47,1% cnyyaes [17]. B HacTosALlee BpemMs He Cy-
LLLeCTBYET COBEPLUEHHO AOCTOBEPHbIX METOAOB AnarHocTvkK J1A [18].
Takum 06paszom, /A u uMmmyHHble MexaHu3mbl JIA npu T asnatoTca
aKTyanbHOW Npobaemoii coBpemeHHoM Hayku [19, 20].

LLENb UCCNEQOBAHUA

BbisiBNeHWe annepruyeckoin peakuym (AP) Ha npoTuBoTy6EepKY-
nésHble npenapatbl (MTN) y 607bHbIX TYOEPKYNEIOM C MHOMKECTBEH-
HOW NeKapCcTBEHHOM ycToiumnsocTbio (MY TB).

MATEPUAN U METOAbI

[n3aliH nccnenoBaHna: PeTpoCnekTMBHOe uccaefoBaHue. Ana
BbIMOMIHEHUA LieNV NPUMEHEH METOZ, PeakLmu ceHcMbunmnsaumum nu-
3uca nekouutos (PC/J1). B KauecTBe maTeprana Ucnonb3oBanach ne-
pudepmryeckan Kposb 6onbHbIx MY Th. MposeaeHo obcneposaHune
50 60/1bHbIX MJTY TB ¢ nogo3peHnem Ha JIA No KAMHWUYECKUM [aH-
HbIM. B rpynny 60nbHbix MJTY TB ¢ npuaHakamu J1A Bxogunu 23/46,0%
eHWMHbI 1 27/54,0% myxunH. MeamaHa Bo3pacTa 06cnefoBaHHbIX
60nbHbIX cocTaBuna 34,9 (c ananasoHom 19-66 neT). MaupeHTbl Haxo-
AWNNCb Ha leveHny B HaumoHanbHOM LieHTpe GTU3MaTpUm B TeueHue
2016-2018 ropos. [aHHble 601bHble NpuHUmanu MTM no ctaHpapT-
HbIM cxeMaM nieyeHus. Micnonb3oBanca nabopaTopHblit MeTog, onpe-
Aenenua IV unm knetoyHo-onocpesosaHHoro Tmna f1A. [laHHbIn TecT
ABNAETCA NPOBOKALMOHHBIM TECTOM in vitro. TecT 6e3onaceH ana na-
LIMEHTa, TaK Kak NPUMEHEHWE NpeAnoaaraemoro aanepreHa u paspy-
LUeHMe KNeTOK KPOBM NaLLMeHTa NPOXOAMUT BHe opraHn3ma. Cosaatotca
YCNOBWA /1A NPOBeAeHMA peakumn (2 Yaca MHKy6aummn npu +37°C).
Pe3ynbTaT OLEHMUBAOT METOLOM CBETOBOM MMUKPOCKOMMUM NO CTENEHU
NU3mnca NermKkoumuToB. Takum 06pasom, MPOUCXOAUT OLEHKA BO3MOMK-
HOCTM CEHCMOWAM3aLMM NALLMEHTA KOHKPETHBIMM NpenapaTamu.

treatment in the world remains low, since a significant share of
patients interrupt treatment due to long-term (up to two years)
therapy and the incidence of adverse drug events (AE) [4]. Devel-
opment of AE can lead to a temporary interruption or discontinu-
ation of MDR-TB chemotherapy [5-7].

The prevalence of AE in MDR-TB patients is 62-65% [8]. As
a complication of MDR-TB chemotherapy with second-line drugs,
AE occurred in 57.6% of cases [9]. According to other data, 96%-
97% of AE were observed during chemotherapy of MDR-TB with
second-line drugs [10, 11]. In these cases, drug-resistant forms of
mycobacterium tuberculosis mostly develop on the background
of weakened immune system [12].

The most common AE include DA. According to the Interna-
tional Consensus of DA, drug reactions that are clinically similar
to allergies are termed drug hypersensitivity reactions (DHR). DA
is a DHR for which a specific immunological mechanism has been
identified [13]. TB is an infectious multisystemic disease, with
type IV or delayed hypersensitivity mediated by cellular response
involved in its pathogenesis [14].

According to some data, in a group of MDR-TB patients re-
ceiving a standard chemotherapy regimen, AR were manifested
in 13.5% of cases [15]. Of the 324 MDR-TB patients with AE to the
second-line ATD, AR were observed in 63 (19.7%) [16]. According
to other sources, during chemotherapy for MDR-TB, DA preva-
lence varied widely and ranged from 25% to 47.1% of cases [17].
Currently, there are no completely reliable methods for the DA
diagnostics [18]. Thus, DA and the immune mechanisms of DA in
TB are a crucial problem of modern science [19, 20].

OBJECTIVE
Detection of an AR to ATD in patients with MDR-TB.

METHODS

Study design: a retrospective study. To achieve the goal, the
LLST was used to test the peripheral blood samples of MDR-TB
patients. Clinical examination of 50 MDR-TB patients with sus-
pected DA was carried out. The group of MDR-TB patients with
signs of DA included 23/46.0% women and 27/54.0% men. The
median age of the examined patients was 34.9 (with a range of
19-66 years). The patients were treated at the National Center for
Phthisiology in 2016-2018. These patients received ATD accord-
ing to standard treatment regimen. The laboratory method was
used to determine type IV hypersensitivity or cell-mediated DA.
This test is an in vitro provocation test. The test is safe for the
patient, since application of the suspected allergen and the de-
struction of the patient’s blood cells take place in vitro. Test was
conducted for 2 hours of at +37°C. The result was assessed using
light microscopy according to the degree of leukocyte lysis. Thus,
the possibility of sensitizing the patient with particular drugs was
assessed.

The results of the study by the LLST method were divided
into three groups:

e Negative LLST (LLST-) — destruction of 0 to 10% of leu-
kocytes during incubation of blood with an ATD.

e Doubtful (weakly positive) LLST (LLST+) — destruction of
more than 10%, but less than 20% of leukocytes during
incubation of blood with an ATD.
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Pe3synbtaTbl uccnepgosanna metogom PC/1J1 pasgeneHbl Ha Tpu
rpynnbi:

e OtpuuatensbHblie PCAJ (PCNN-) — pa3pywenue ot 0 4o 10%
NeiKouMTOB B npoLiecce MHKY6aLMM KPOBM C NPOTUBOTY-
6epKyNE3HBIM NPenapaTom.

o ComHuTeNbHble (cnabononosxutensHbie) PC/T (PC/N)
— paspyweHue 6onee 10%, Ho meHee 20% neiiKoUMUTOB B
npouecce WHKy6aLuMM KpoBM C MPOTUBOTYH6EepKYNE3HBIM
npenapaTom.

e MonoxutensHble PCNN (PCN/1+) — paspyweHue ot 20% u
6onee NeMKOLMTOB B NPOLLECCe MHKYDALMMU KPOBY C NPOTH-
BOTY6epKyNE3HbIM NpenapaTom.

BbinonHeHa agantauma metoga ana sbiasnenunsa J1A k MTM1. Ona
sbiaBneHua IV Tvna JIA ncnonbsosanca metog PC/1/1 K 9 npenapatam:
usoHuasugy (H), nupasmHamugy (Z), atambytony (E), nesopnokcauu-
Hy (Lfx), umknocepuHy (Cs), npotmoHamuay (Pt), kanpuomuumHy (Cm),
MACK (PAS) 1 nupraoKcuHy (B,). MONOKUTENbHBIM CHUTANCA PE3YNb-
TaT PC/1/1, Korga y naumeHTa 6bina BbifBAeHa JIA K o4HOMY npenapaTy
nnu bonee (go 9 NTN).

CTaTUCTUYeCKUIN aHanu3 NPOBOAWACA METOAAaMM BapuaLMOH-
HOW cTaTUCTMKKM Ha MK ¢ Mcnonb3oBaHMEM NPUKNAAHOrO naketa SPSS
16.0. ina oTHOCKUTENbHbBIX BEVYMH ONpeAe/ieHbl YacToTbl, BbIYUCAA-
nvck pomv (%). Ana npoBepKM 3HAYMMOCTM pasiuymnii agyx U bonee
BO34eWCTBUIA Ha rPynMbl, NPY HANMYUW NEPEMEHHbIX C AUXOTOMHbIMU
BapuaHTaMu, NnpumeHsanca Q-kputepuit KoxpeHa.

PE3YNIbTATbl U UX OBCYXXAEHUE

Mo faHHbIM MMKPOCKOMNUYECKOTO MCCNeA0BaHMA Ma3Kka MOKpPO-
Tbl NPV NOCTYN/IEHWUU B CTaLMOHap BaKTepUOBbIAENEHNE BbIABIEHO Y
40/80,0% 60nbHbIX, 1 MBT B Ma3Ke He 0bHapyskeHbl y 10/20,0%.

B pesynbTaTe UCCen0BaHUA Peakuyumn eMKOLMTOB Ha MHKyba-
umto ¢ NTN no 3amesNeHHOMY TUNY rMNePCeHCMBUNMU3aLMM NONOKN-
TenbHbIn pesynstat PC/1J1 6bin otmeueH y 39/78,0% 6onbHbix M/TY Tb
Ha oauH unun 6onee MTMN. CnabononoxuTtenbHble Pe3ynsTaThl Ha OAUH
nnn 6onee NTN no gaHHoMy TecTy BbifBaeHbl Y 10/20,0% naupeHToB
¥ oTpuLaTenbHbli PC/J1 Ko Bcem npenapatam —y 1/2,0%.

Kaxkpomy 6onbHOoMy MJTY TB BbInoaHAAUCH aHanm3bl PC/I Ha
HeckonbKo m3 9 MTN. Becero no Bcem 9 npenapatam ana 50 obcneso-
BaHHbIX 60/1bHbIX MJTY T BbinosHeHO 331 nccnesoBaHuve. Cpeam HUX
NONOXUTENbHbIX Pe3ynbTaTos 6b110 88/26,6%, C1aBOMNONOKUTEIbHBIX
—69/20,8% 1 otpuuaTensHbix — 174/52,6%.

Takum obpasom, cpeay NPoBeAEHHbIX UCCNef0BaHUIN OAMHAKO-
BO 4aCTO BCTPEYA/IUCH KaK NOMOXKUTE/bHbIE, TaK M OTPULLATENbHBIE pe-

MonoXKUTENBHDBIV

CnabononoxuTenbHbIn

0% 10% 20% 30% 40% 50% 60%

OTpuuaTenbHbIN

m0%-10% PCNN- 10%-20% PCNNt 20% v 6onee PCNN+

Puc. Pesynemamel 8bifgneHUA annepaudeckoll peakyuu 3ameosneH-
Ho20 muna y 6ossHbix M/1Y Tb ¢ ucnosb3ogaHuem memoda PC/l/1
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e Positive LLST (LLST+) — destruction of 20% or more leu-

kocytes during incubation of blood with an ATD.

The applied method was adjusted for detecting of DA to
ATD. To identify type IV hypersensitivity, we used the LLST meth-
od for 9 drugs: isoniazid (H), pyrazinamide (Z), ethambutol (E),
levofloxacin (Lfx), cycloserine (Cs), prothionamide (Pt), capreo-
mycin (Cm), p-aminosalicylic acid (PAS) and pyridoxine (B,). The
LLST results were considered positive when the patient devel-
oped DA to one or more drugs (up to 9 ATD).

Statistical analysis was carried out by the methods of varia-
tion statistics using the SPSS 16.0 application package. For relative
values, the frequencies were determined, and the proportions (%)
were calculated. To test the significance of differences between
two or more treatments in the groups, in the presence of variables
with dichotomous variants, the Cochran Q-test was used.

RESULTS AND DISCUSSION

According to microscopic examination of a sputum smear
upon admission to the hospital, mycobacterium tuberculosis was
detected in 40/80.0% of patients, while in the smears of another
10/20.0% of patients it was absent.

As a result of a study of the reaction of leukocytes to incu-
bation with ATD on a delayed type of hypersensitization, a pos-
itive LLST was observed in 39/78.0% of MDR-TB patients to one
or more ATD. Weakly positive results for one or more ATD tested
were found in 10/20.0% of patients, while negative LLST to all
drugs —in 1/2.0%.

Each MDR-TB patient underwent LLST for several out of
the 9 anti-TB drugs. A total of 331 tests were performed on all
9 drugs for 50 examined MDR-TB patients. Among them, there
were 88/26.6% with positive results, 69/20.8% — with weakly
positive, and 174/52.6% with negative tests.

Thus, among the studies conducted, both positive and neg-
ative results were equally common (47.4% and 52.6%, respec-
tively). The total number of tests with delayed-type AR (sum of
RSLL+ and RSLLt) was 157/47.4% (Fig.).

The number of studies on ATD with delayed-type hypersen-
sitivity in MDR-TB patients is shown in Table 1.

Table 2 shows the number of delayed-type AR identified by
the results of LLST.

The highest amount of type IV hypersensitivity AR was
shown by Cs (RSLL+ 16/35.6% + RSLL+ 11/24.4% = 27/60.0%).

Positive

Weakly positive

Negative [INEN—
0% 10% 20% 30% 40% 50% 60%

m 0%-10% LLST- 10%-20% LLST+ 20% and more LLST+

Fig. Results of detecting of delayed-type AR in MDR-TB patients using
the LLST method
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Tabnuya 1 Konuyecmeo PC/1/1 uccnedosanutli (n) y 6onsHbix M/1Y Th (pacnpedeneHue no npenapamam)

nTn

m N I

(ve]

)

Lfx
Cs
Pt
Cm
PAS

BbiasneHo

n

11
45
22
31
46
45
48
47
36

%
22,0
90,0
44,0
62,0
92,0
90,0
96,0
94,0
72,0

Table 1 Number of LLST tests (n) in MDR-TB patients (distribution by drugs)

m N I

)

Lfx
Cs
Pt
Cm

PAS

Valid

11
45
22
31
46
45
48
47
36

%

22.0
90.0
44.0
62.0
92.0
90.0
96.0
94.0
72.0

He BbiaBneHo

Missing

%
78,0
10,0
56,0
38,0

8,0
10,0
4,0
6,0
28,0

%

78.0
10.0
56.0
38.0
8.0
10.0
4.0
6.0
28.0

50
50
50
50
50
50
50
50
50

n

50
50
50
50
50
50
50
50
50

Bcero

%
100,0
100,0
100,0
100,0
100,0
100,0
100,0
100,0
100,0

Total

%

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

Tabnuya 2 Annepauyeckas peakyus Ha npomusomybepKynésHele npenapamsl (Memod peaxkuuu ceHcubunusauyuu ausuca nelikoyumos PC/I/1)

nTn

Cs
H
PAS
Pt
Lfx

Table 2 AR to ATD (LLST)

Cs
H
PAS
Pt
Lfx

16

11

13
14

11

PCNN+

%
35,6
36,4
30,6
27,1
30,4
18,2
19,4
23,4
20,0

n
16
4
11
13
14

11

%
35.6
36.4
30.6
27.1
30.4
18.2
19.4
23.4
20.0

11

PCNNt

LLST:

%
24,4
18,2
22,2
25,0
21,7
22,7
19,4
14,9
17,8

%
24.4
18.2
22.2
25.0
21.7
22.7
19.4
14.9
17.8

PCNN+ PCNNt

n

%

27 60,0
6 54,6
19 52,8
25 52,1
24 52,1
9 40,9
12 38,8
18 38,3
17 37,8
LLST+ LLST*

n %

27 60.0
6 54.6
19 52.8
25 52.1
24 52.1
9 40.9
12 38.8
18 38.3
17 37.8

18

17
23
22
13
19
29
28

18

17
23
22
13
19
29
28

PCNN-

%
40,0
45,4
47,2
47,9
47,9
59,1
61,2
61,7
62,2

LLST-

%
40.0
45.4
47.2
47.9
47.9
59.1
61.2
61.7
62.2
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Tabnuya 3 Annepauyeckas peakuyus Ha npomusomybepkynésreie npenapamel MTIT (Memod ceHcubunuzayuu ausuca netikouumos PC/1/1)

3HaueHue p
nTn
Cs H PAS Pt Lix E B, Cm z

Cs - <0,001 0,202 0,762 0,538 <0,05 <0,05 0,147 0,104

H <0,001 - <0,05 <0,001 <0,001 0,597 0,225 <005  <0,05
PAS 0,202 <0,05 ] 0,330 0,508 0,075 0,186 0861 0,724
Pt 0,762 <0,001 0,330 - 0,754 <0,05 <0,05 0251 0,185
Lfx 0,538 <0,001 0,508 0,754 - <0,05 0,049 0403 0,310

E <0,05 0,597 0,075 <0,05 <0,05 - 0,498 0,108 0,152
B, <0,05 0,225 0,186 <0,05 0,049 0,652 ] 0250 0,330
Cm 0,147 <0,05 0,861 0,251 0,403 0,108 0,250 - 0,858

z 0,104 <0,05 0,724 0,185 0,310 0,152 0,330 0,858 -

Table 3 AR to ATD (LLST)
p value
Cs H PAS Pt Lix E B, Cm z

Cs ] <0.001 0.202 0.762 0538 K005 =05 0.147 0.104

H <0001 - <005 <0001  <0.001 0597 0225  [INS0I05NN NS01050
PAS 0.202 2 0.330 0.508 0.075 0.186 0.861  0.724
Pt 0762 [IZ0IGGINN  o0.330 - 0754  [NS00SIN IR  0.251 0.185
Lfx 0538 %0007 o0.508 0.754 ] 005"  o0.049 0.403 0.310

E Psees o0.507 0.075 [0S eIoE - 0.498 0.108 0.152
B, [S05WN o022 0186 =005  0.049 0.652 - 0250 0330
Cm 0147 [IZOIGEIN  o0.861 0.251 0.403 0.108 0.250 - 0.858

z 0104 =005 0724 0.185 0.310 0.152 0.330 0.858 -

3yneTathl (47,4% 1 52,6% cooTBeTCTBEHHO). ObLLEee YMCI0 aHaIN30B C
AP 3amegneHHoro tmna (cymma PC/1/1+ u PC/1/1+) oka3anocb paBHbIM
157/47,4% (puc.).

Konnuectso nccneposanuit no MTM Ha Haauume runepyyscTau-
TeNIbHOCTU 3amea/ieHHoro Tuna y 6onbHbIx MJ1Y TB npeacTaBneHo B
Tabn. 1.

B Tabn. 2 npeactaBneHo KoanyectBo AP 3amefIeHHOMO TMNa,
BbIAB/IEHHbIX No pe3ynbratam PC/.

Camoe Bbicokoe Konuuectso AP IV tuna nokasan Cs (PCN/+
16/35,6% + PC/I1t 11/24,4% = 27/60,0%). Ha Pt (25/52,1%), PAS
(19/52,8%), H (6/54,5%) w Lfx (23/52,2%) pa3sutne AP 6bi10 yalle,
yem Ha gpyrue MTM, AP Ha Cm (18/38,3%), Z (17/37,8%), E (9/41,0%) 1
B, (12/38,7%) BCTpeYanmch NPUMEPHO C OAMHAKOBOM YacTOTON.

M3yueHa yactota passutua AP (cymma PCNJ1+ n PCNJ1t) Ha oT-
JenbHble npenapartbl (Taba. 3).

Mpw aHanuse yactoTbl AP y 60s1bHBIX MY T Ha NTM ycTaHoBAE-
HO, YTO € H cTaTUCTMYECKM 3HaUMMOe pasinune passutna AP npoucxo-
AWT Yalue, yem ¢ gpyrumun MTN (Cm, Z, PAS p<0,05; Cs, Pt, Lfx p<0,001).
CraTucTnyeckn 3Haummble pasamuma c Cs, Pt, E BcTpeyanuch ¢ oau-
HakoBolt uactotoit (p<0,05, p<0,001), Ho yawe yem c Lfx, B (p<0,05,
p<0,001) u c Cm, Z, PAS (p<0,05).

B xoae vccnefoBaHWit BbIABAEHO, YTO Y Kaxkaoro obcneaosaH-
Horo 601bHOr0 MOKeT 6biTb AP Ha 0AuH, ABa UK 6onbluee Yucno MTN
(Tabn. 4).
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Development of AR was more common to such ATD as Pt
(25/52.1%), PAS (19/52.8%), H (6/54.5%) and Lfx (23/52.2%). AR
to Cm (18/38.3%), Z (17/37.8%), E (9/41.0%) and B_ (12/38.7%)
occurred with approximately the same frequency.

The prevalence of AR (the sum of RSLL+ and RSLLt) was
studied for individual drugs (Table 3).

When analyzing the prevalence of AR in MDR-TB patients
to ATD, it was found that a statistically significant difference in
the development of AR was more common between H and such
ATD as Cm, Z, PAS (p<0.05), and Cs, Pt, Lfx (p<0.001). Statistically
significant differences with Cs, Pt, and E developed with the same
frequency (p<0.05, p<0.001), but more often than with Lfx, B,
(p<0.05 and p<0.001 respectively) and with Cm, Z, PAS (p<0.05).

It was discovered that each examined patient might have AR
to one, two or more ATD (Table 4).

The most frequently observed were AR to the two ATD
(12/24.0% of patients); 9/18.0% of MDR-TB patients showed AR
to the five and one ATD (p=0.624), 8/16.0% showed hypersensi-
tivity to the three ATD (p=0.454). In these cases, no statistically
significant differences were found (p>0.05). When comparing the
prevalence of AR to the 2 ATD and to the 6 ATD (4/8.0%), 4 ATD
(3/6.0%), 0 ATD, 7 ATD and 8 ATD (1/2.0% each), statistically sig-
nificant differences were obtained (p<0.05).
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Tabauya 4 Hanudue annepaudeckoli peakyuu, eeiseneHHol memodom PC/1/1, k daHHoMy Konuyecmay T[]

Annepruyeckas peakumsa

Konunuectso MTN p
n %
K2 MTN 12 24,0
K1 M0TN 9 18,0 0,624
K5 NTN 9 18,0 0,624
K3 M0TN 8 16,0 0,454
K6 MTMN 4 8,0 <0,05
K4 NTN 3 6,0 <0,05
kKO NTN 1 2,0 <0,05
K7 0TN 1 2,0 <0,05
K 8 MTMN 1 2,0 <0,05
Table 4 Prevalence of AR detected by the LLST method to a given number of ATD
AR
n % g

2 ATD 12 40

1 ATD 9 18.0 0.624

5 ATD 9 18.0 0.624

3 ATD 8 16.0 0.454

6 ATD 4 8.0

4 ATD 3 6.0

0 ATD 1 2.0

7 ATD 1 2.0

8 ATD 1 2.0

Haunbonee yacro Habmoganuck AP k 2 MTN (12/24,0% naupeH-
108), N0 9/18,0% 6onbHbIX MY T nokaszaam AP k 5 MTN n k 1 NTN
(p=0,624), y 8/16,0% oTmedyeHa runepuyBCTBMTENLHOCTL K 3 MTM
(p=0,454). B 3TVX C/ly4anx CTaTUCTUYECKM 3HAYMMbIE Pa3NNYMNA He Bbl-
ABneHbl (p>0,05). Npu cpaBHeHUM yacToTbl AP K 2 MTMN nyacToT AP K 6
NTN (4/8,0%), 4 NTN (3/6,0%), 0 NTN, 7 OTN 1 8 NTN (1\2,0%) BbiAB-
NeHbl CTaTUCTUYECKM 3HaYMMble pasnnuna (p<0,05).

MposeaeHo BbisBAeHKe JIA (3ameaNeHHOW rMnepYyBCTBUTENb-
HocTu IV TMna) ¢ ncnonbsosaHnem metoga PC/1/1y 50 6onbHbIx MJTY
TE Ha cnepytowme npenapatobl: H, Z, E, Lfx, Cs, Pt, Cm, PAS u nupu-
AOKcuH (B,). Mo oaHomy uam bonee npenapatam PC/IJT+ BbiAsaeH y
39/78,0% obcnenosaHHbIx Ha JIA 60bHbIX MY TB € KAMHUYECKUMM
npusHakamu J1A, PC/11x — y 10/20,0% v PC/I1- no scem uccneno-
BaHHbIM npenapatam — Yy 1/2,0% 6onbHoro MJTY Tb. CnesosatensHo,
13 50 60/bHbIX, JIA (peakuma AMsuca NeKouMToB Npu MHKyBaumm c
NTN) sbiasneHa y 49/98,0% n3 50 o6cnegosaHHbIX 60abHbIX M/TY T
¢ nogo3peHvem Ha J1A.

Haunbonee annepreHHbim npenapatom (no cymme PC/I/1+ u
PCNN4) asnaetca Cs (27/60,0% nu3muca neitkoumtos). Yactota AP K 2
NTM 6bina Hanbonbluein n coctasuna 12/24,0% naumeHTos.

Takum obpaszom, cpeam 6onbHbix MJTY Tb HA K NTMN Hanbonee
yaule otmeyatotes K Cs (27/60,0%), 3atem H (6/54,5%) v, BO3MOXHO,
OHU HOCAT TOKCMKO-a/iNIepruyecknii xapaktep. Mo auTepaTypHbIM
[AaHHbIM, AP BCTPEYannCh pere CPaBHUTENBHO C TOKCUKO-anepruye-
CKMMM peakumamu. Tak, yacToTa pa3BUTMA TOKCMYeckux HA Konebnet-
ca B npegenax 24,5-62,8% [21]. AP onucaHbl B iMTepaType npeumy-
LLECTBEHHO KaK KOXHble peakuuu (3y4, pacnpocTpaHéHHas CbiMnb Ha
KoKe) [22], 4To COOTBETCTBYET KAMHUYECKMM NPOABAEHUAM 0bcneso-
BaHHbIX NaumeHTos MJTY TB. Mo antepaTypHbIM AaHHBIM, KOXKHbIE pe-
aKumm Habntoganmcb y ot 2,64% a0 37,5% naumeHToB, NPOeYeHHbIX
NTN sToporo paaa [22, 23]. Mo gpyrm AgaHHbIM, JIA cocTasasna ot
25% no 47,1% cnyyaes npv Tepanun MNY T6 [17].

AR (type IV, delayed hypersensitivity) was identified using
the LLST method in 50 MDR-TB patients to the following drugs:
H, Z, E, Lfx, Cs, Pt, Cm, PAS and pyridoxine (BG). For one or more
drugs, RSLL+ was detected in 39/78.0% of MDR-TB patients exam-
ined for AR with clinical signs of AR, RSLLt was found in 10/20.0%
and RSLL-was observed for all studied drugs in 1/2.0 % of MDR-
TB patients. Therefore, out of 50 patients, leukocyte lysis reaction
during incubation with ATD was detected in 49/98.0% of 50 ex-
amined MDR-TB patients with suspected AR.

The most allergenic drug (by the sum of RSLL+ and RSLL#) is
Cs (27/60.0% of patients with leukocyte lysis). The prevalence of
AR to the two ATD was the highest and amounted to 12/24.0% of
patients.

Thus, among MDR-TB patients, AE to ATD, which might be
of toxic allergic type, were most often reported to Cs (27/60.0%),
followed by H (6/54.5%). According to the literature data, AR
were less common in comparison with toxic allergic reactions.
Thus, incidence of toxic AE ranges 24.5-62.8% [21]. AR are de-
scribed in the literature mainly as skin reactions (pruritus, dis-
seminated skin rush) [22], which corresponds to the clinical man-
ifestations seen in the examined MDR-TB patients. According to
the literature, skin reactions were observed in 2.64% to 37.5% of
patients treated with second-line ATD [22, 23]. According to other
data, DA accounted for 25% to 47.1% of MDR-TB cases [17].

CONCLUSION

Allergic reactions to ATD were detected in 49/98.0% of 50
examined MDR-TB patients with suspected AR based on the clin-
ical data. The most allergenic drug was cycloserine (60% patients
with leukocyte lysis). The number of MDR-TB patients with an
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3AKNIOYEHUE

Annepryeckne peakumn Ha MTM sbiABaeHbl y 49/98,0% u3 50

o6cnenoBaHHbIX 601bHBLIX MY TB ¢ nogo3peHnem Ha JIA no KAnHK-
YyecKkMM faHHbIM. Hanbonee annepreHHbIM npenapaTom ABASETCA Ly-
KnocepwH (60% nusuca neikountos). Konmdectso 6onbHbix MY Tb ¢
annepruyeckon peakumen K 2 NTM 6bI10 HAMOOALLIMM M COCTABUNO
12 (24%) naupeHTOB.

allergic reaction to the two anti-TB drugs was the highest and
amounted to 12 (24%) patients.
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XUPYPTUUYECKASI TAKVKA ITPU TUT AHTCKVX I'PBIXKAX ITIEPEAHEV BPIOIITHOM
CTEHKUA

M.X. MAAMKOB!, ®.5. BOKMEB?, O.M. XYA0NA0AOB!, I.T. XOMIAOB!, ®.M. XOMIAOB!, H.A. MAXMA AKY/IOBA?

1 Kadeapa xupyprugecknx 6oaesneit No 2 um. akaa. H.Y. Yemanosa, TaaXXUKCKuil rocyAapCTBeHHBIN MeAMIIMHCKII yHUBepcuTeT uM. AGyaan nbun Cuno,
Aymran6e, Peciy6anka TagKukucran

2 OtaeaeHye PHAOCKOINMYECKON Xupypruu, Pecny6AMKa}1CKm71 Hay4YHBIN LEHTP CePAEYHO-COCYAUCTON XUPYPIUN, ,Zl,yLLIaH6e, Pecny6A1/1Ka Taaxuxkucran

3 Ka(l)eApa Tor[orpaq)mqecxoﬁ aHATOMMM U OIlepaTUBHON xupypruy, TaaXXMKCKUiT TOCyAapCTBeHHBI MeAMIIMHCKUIT YHUBEPCUTET UM. A6ya/11/1 uoHu Cuno,
Aymran6e, Peciy6anka TagXukucran

Llenb: ynyylieHue pesynsTaTos XMPYPruyeckoro IeYeHUs MMraHTCKUX rpbixk nepeaHei bptowHoi cteHku (MTMNBC).

Matepuan n metoapl: 152 naupeHtam ¢ MMNBC 6biaM MCMONBb30BaHbI Pa3/IMYHbIE BaPUAHTbI FEPHMONNACTUKU. epBUYHbIE TPbIXKM UMENU MecTo Y
56 (36,8%), nocneonepaumoHHble —y 59 (38,9%) u peunausHbie —y 37 (24,3%) nauueHToB. Cpean onepupoBaHHbIX Npeobnaganu KeHwmHbl — 124
(81,5%). bonblume pasmepbl Menn nocieonepaumuoHHble (59) u peunansHble (37) rpbiku. PeunanBHbIE FPbIXKU Pa3BUAIUCL NOCIE TPAAULMOHHBIX
(28), HeHaTAXHbIX (6) 1 KOMBMHMPOBaHHBIX CNOCO60B (3) rePHUONNACTUKM, NMOCNEONEPALMOHHbIE ABUAUCL MOCNEACTBUEM TPAAMULMOHHOMN Xone-
umcTakTOMUM (51%), amnyTauum maTku (17%), a TakKe nocne NanapoToOMMM MO MOBOAY Pa3NMUYHbIX XMPYPruyeckmx 3abonesaHuii opraHoB 6pIoLWHOM
nonoctu (32%).

Pe3ynbTathbl: TPAAULMOHHAA TePHUONAACTMKA bblia BbINOAHEHA 72, HEHaTAXHas — 32 1 KOMBUHMPOBAHHbBIM cnocob — 48 nauueHTam. Bbibop me-
Tofa onepauuu 3aBucen oT 06bEMA IpbIKEBbIX BOPOT, COCTOAHUA MbILLIEYHO-aNOHEBPOTUYECKOTO C/10A nepesHel BptolHON cTeHKN. Pa3melLeHne
TpaHcnaaHTaTa no cnocoby onlay ocywectsneHo 57, sublay — 13 u inlay — 10 nauueHTam. B nocneonepauMoHHOM NepPUOAE HarHOEHWE paHbl Nocse
TPAAMLMOHHON repHUONAACTUKM OblI0 OTMEYEHO Y 3, NOCAEe HEHATAXHbIX cCnocobos onepauun —y 5 nauueHToB. Peumnams rpbixku Bbin OTMEYEH B
0fHOM HabnoAeHNN.

3aKnloueHue: ageKkBaTHan npefonepaLyoHHas NoAroToska naumeHTos ¢ MTEBC npegynpexaaeT passutme pasa HexenaTeNbHbIX U, MOPOD, FPO3HbIX
OC/IOXHEHWI B BnKalilem nocneonepauyuoHHOM nepuoge. [JoCTUXKeHWE YA0BNETBOPUTENbHBIX GYHKLMOHANbHbIX Pe3y/bTaToB NOC/Ie repHUomnIa-
CTWMKM BO MHOTOM 33aBMCUT OT aZIleKBATHOrO BbI6Opa onepawLum, COCTOAHUA MblLLEYHO-aNOHEBPOTMYECKOTO C/10A NepeaHel BpIoLWHON CTeHKU. bonblive
no 06bEMY rpbiXkeBble BOPOTa, 0COBEHHO NPU PELMAMBHDIX FPbIXKaX, TPEGYIOT NPUMEHEHNA HEHATAXKHBIX CNOCOBOB onepaLmy.

KnioueBble cnoBa: 2u2aHmMcKue 2pbiu, nepedHAs bpowHaA CMeHKa, 2epHUONAACMUKA, HEHAMAMXHbIE CIOCObbLI onepayuu.

Ona umtupoBaHua: Manukos MX, bokues ®b, Xyaoinaopos OM, Xomunaos UT, Xomuaos @M, Maxmaakynosa HA. Xvpypruyeckas TakTUKa Npu rMraHTCKUX
rpblxax nepeaHen 6pIoLIHOM CTeHKU. BecmHuk AsuyeHHsbl. 2021;23(2):251-61. Available from: https://doi.org/10.25005/2074-0581-2021-23-2-251-261

SURGICAL TREATMENT STRATEGIES FOR GIANT ANTERIOR ABDOMINAL WALL
HERNIAS

M.KH. MALIKOV, EB. BOKIEV?, O. M. KHUDOYDODOV!, L.T. KHOMIDOV?, EM. KHOMIDOV!, N.A. MAKHMADKULOVA?

1 Department of Surgical Diseases Ne 2 named after Academician N.U. Usmanov, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan
2 Republican Scientific Center for Cardiovascular Surgery, Dushanbe, Republic of Tajikistan
3 Department of Operative Surgery and Topographic Anatomy, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: To improve surgical treatment of giant hernias of the anterior abdominal wall (AAW).

Methods: For 152 patients with giant hernias of the AAW, various hernioplasty options were selected. Primary hernias occurred in 56 (36.8%),
postoperative — in 59 (38.9%) and recurrent — in 37 (24.3%) patients. In most cases, hernias occurred in females (124), accounting for 81.5%.
Postoperative (59) and recurrent (37) hernias were of large sizes. Recurrent hernias developed after conventional (28), tension-free (6) and combined
(3) hernioplasty techniques, postoperative hernias were a consequence of traditional (open) cholecystectomy (51%), hysterectomy (17%), as well as
after laparotomy for various abdominal organs diseases (32%).

Results: Conventional hernioplasty was performed in 72, tension-free —in 32, and combined method — in 48 patients. The choice of the operational
technique depended on the hernia orifice size, the structural integrity of the musculoaponeurotic layer of the anterior abdominal wall. Onlay mesh
placement was performed in 57, sublay — in 13, and inlay — in 10 patients. In the postoperative period, wound suppuration after conventional
hernioplasty was noted in 3 patients, after tension-free surgery methods —in 5 patients. Hernia recurrence was recorded in one case.

Conclusion: Appropriate preoperative preparation of patients with giant hernias of the AAW prevents the development of several undesired and,
sometimes, severe complications in the immediate postoperative period. Achievement of satisfactory functional results after hernioplasty largely
depends on a proper choice of surgery and the structural integrity of the musculoaponeurotic layer of the AAW. Large-sized hernia orifices, especially
in recurrent hernias, require the use of tension-free methods of surgery.

Keywords: Giant hernias, anterior abdominal wall, hernioplasty, tension-free methods of surgery.

For citation: Malikov MKh, Bokiev FB, Khudoydodov OM, Khomidov IT, Khomidov FM, Makhmadkulova NA. Khirurgicheskaya taktika pri gigantskikh gryzhakh
peredney bryushnoy stenki [Surgical treatment strategies for giant anterior abdominal wall hernias]. Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(2):251-61.
Available from: https://doi.org/10.25005/2074-0581-2021-23-2-251-261
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BBEAEHMUE

Xupypruyeckan KoppeKLMA NePBUYHBIX TMFAHTCKMX U PeLnanB-
HbIX FPbIXK NepeaHeit BPIOLLIHON CTEHKM NO ceil AeHb OCTAETCA OAHOM
13 aKTyasIbHbIX M CNOMKHbIX MPo6iemM cOBpeMEHHON abaoMMUHaNbHOM
xupyprum [1, 2]. EE aKTyanbHOCTb CBA3aHa C TeM, YTO B NociefHue
rofibl OTMEYAETCA TEHAEHLMS K YBEMYEHUIO YMCNa BOBHBIX C pas-
JIMYHBIMM FPbIXKaMM XKMBOTa, @ 0KONMO 60% rpbikeHOoCUTENE ABNAIOT-
€A IMLLAMM MOIOA0rO TpyAocnocobHoro Bo3pacta [3].

YBenunueHne KoamuecTsa onepaumii Ha opraHax b6proLwHoN no-
NIOCTU BMIOTHYIO CBA33aHO C Y/y4ylleHMEM KayecTBa AMArHOCTUKM
abLOMMHaNbHOW MATONOMMKN, OAHAKO C POCTOM OMEPATMBHBLIX BMe-
LLATENbCTB MMEET MECTO M YBE/IMYEHME YMC/1A NALMEHTOB C Nocneone-
PaLMOHHbIMK rpblXkamm [4, 5]. Cpeam Bcex eXKerogHo BbINOMHAEMbIX
B MMpPE OnepaLLMii YacToTa BMELLATENbCTB MO NMOBOAY IPbiK NnepeaHen
6proLwHoM cTeHKkM npesblwaeT 20% [3, 6], M, NO HEKOTOPbIM AaHHbIM,
nocae nanapotomun 1o 28% Cnyy4aeB pasBMBAkOTCA MocieonepaLy-
OHHbIe rpbiKK [7-9].

AHanu3 paboT, NOCBALWEHHbIX AMArHOCTUKE U NEYEHUIO BEH-
TPa/bHbIX IPbIXK, NOKA3bIBAET, YTO YACTOTA FPbIXK NepeaHUX U nepes-
HebOKOBbIX OTAENOB XMBOTa BapbmpyeT oT 10 7o 49% [10, 11]. Kpome
TOr0, HECMOTPSA Ha AOCTUFHYTbIE YCMNEXM B IEYEHUM STOWM NATONOMH,
NPUMEHEHNE COBPEMEHHOTO LWOBHOMO MaTEPUAna M PasMyHbIX pas-
HOBWAHOCTEW NOAMMEPHbIX CETOK, PACTET M 4acToTa peLmnavBa nato-
noruu, gocturatowan 53% [12, 13].

KacaTenbHO GpaKTOpOB pUCKa Pa3BUTMA TPbixK NepeaHeit bptoL-
HOM CTEHKM Cpeau uccnefoBaTeNnei M no Cel fAeHb OTMeYatoTcs
pa3Hornacua. M3yyeHne stnx GakTopoB pPa3BUTMA NEPBUYHBIX U pe-
LMAMBHbIX TPbIXK MOKa3blBaeT, YTO MMEKTCA MHOTOYUCAEHHbIE MPO-
M3BoAAWME M Mpenpacnonaraowye GakTopbl, crnocobcTeyolwme
BO3HMKHOBEHWIO MaToNorMu. CHUMKEHWE YacTOTbl PELMAMBA FPbIKU
noc/ie BHEAPEHWUA HEHATAXKHbIX METOZLOB NNACTUKM HEeKoTopble aB-
TOPbI CBA3bIBAKOT C COBEPLIEHCTBOBAHMEM TPAAULIMOHHBIX METOA08
onepaumit [14-17], apyrve aBTOpbl NPUAEPKMBAIOTCA MHEHWSA, YTO
PEeLUamB rpblXkM He 3aBUCUT OT BMAA OMNepaLym, OH OAUHAKOBO MMe-
€T MEeCTO KaK NMpu TPAAMLMOHHbIX, TaK U COBPEMEHHbIX HEHATAMHbIX
cnocobax onepaumu [18, 19]. HekoTopble aBTOPbI NPUAEPKMBAKOTCA
[APYroro MHeHus, yTBepaas, 4To 60Ne3Hb ABNAETCA FEHETUYECKM ae-
TEPMUHUPOBAHHOM, W UMEHHO C 3TUM M CBA3AH PeLMAMB NaToNOMK,
HECMOTPA Ha aleKBATHYHO KOPPEKLIMIO rpbIxKkeBbIx BopoT [20, 21].

Bosblas YacToTa peumamnea NaToao0rMm U CIOKHOCTM, BO3HMKa-
toLLME NPU AMarHocTuke u nevenun MNEBC, ABAAOTCA NOYBOW ANA No-
MCKa 6osiee JOCTOBEPHBIX NPUYMH peunamnsa bonesHu. B niutepatype
BCTPEYAOTCA COODLLEHNS, TAE MMEIOTCA BbICKa3biBAHWA O PO/IM CamMo-
ro KapKaca nepefHen 6pIoLWHONM CTEHKM B pa3BUTMK Natonorum [22],
ANCNNA3UKN COEAMHUTENBHOMN TKaHW B PA3BUTUM FPbIXKU U1 €€ peunsm-
Ba [23]. YKa3blBaeTcs, YTO M3MEHEHWA COOTHOLLEHMA KON/AreHOB B CO-
eIMHUTENbHOW TKaHM M HapyleHue eé GyHKLMM cnocobCcTBytoT pas-
BUTMIO TPbIXKM U €€ peumnamBsa [24]. OTMeYeHO TaKKe, 4To Gpuanyeckas
HarpysKa, yNOpHbIl Kallenb, 3anopbl, XPOHUYECKUE 3a00N1eBAHNA KK-
LIeYHMKA M NpoYMe NpoBoLmMpytoLLme GaKTopbl Ha NOYBE AMCMAA3UU
COeAMHUTE/IbHOM TKaHM, CMOCOBCTBYA NOBbILLEHMIO BHYTPUOPIOLWHOTO
[laB/IeHUA, BAAIOT HA TEYEHME TPbIXKK U Pa3BuTHE eé peunamea [23].
Kpome TOro, natonorma cepaeyHo-CoCyancTon CUCTEMBI, OXKMPEHUE,
caxapHblil AuabeT, nosbiWas PUCK PaHEBbIX MHPEKLMIM, TaKKe MoryT
NPOBOLIMPOBATb KaK Pa3BUTHE FPbIXKK, TaK U eé peumamsa [25-30].

Takum 06pas3om, UTepaTypHble JaHHbIe MOKa3bIBAKOT, YTO YT-
BEPAMTENbHBIX AaHHBIX OTHOCUTENIbHO PO/IN CYLLECTBYIOLMX daKTo-
poB pucka passutua IMNBC u ux peunamea No cel AeHb He MeeTcs.
HenpepblBHO BeAETCA MOUCK [OCTOBEPHBIX NMPUYMH PA3BUTUA TPLIKM
1 cnocoboB eé ycTpaHeHUs, NPOLOMKAETCA AUCKYCCUA OTHOCUTEBHO
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INTRODUCTION

Until the present, surgical correction of primary giant and
recurrent hernias of the AAW remains one of the urgent and
complex problems of modern abdominal surgery [1, 2]. The ur-
gency of the problem is related to the increase in ventral hernia
patients, accounting for about 60% of the young working-age
population [3].

An increasing number of patients undergoing abdominal
surgery is closely related to improving the quality of the diag-
nostic process in abdominal pathology. However, the increase in
surgical interventions is associated with a growing prevalence of
incisional hernias [4, 5]. For example, among total annual surger-
ies performed worldwide, the frequency of surgical interventions
for the AAW hernias exceeds 20% [3, 6], and, according to some
reports, after laparotomy, incisional hernias develop in up to 28%
of cases [7-9].

Analysis of publications devoted to the diagnostics and
treatment of ventral hernias shows that the incidence of hernias
of the anterior and anterolateral abdominal walls varies from 10
to 49% [10, 11]. In addition, despite the progress achieved in the
treatment of this condition, the use of modern suture material,
and various types of polymer meshes, the recurrence rate is also
growing, reaching 53% [12, 13].

There is no universally accepted opinion among research-
ers regarding the risk factors for developing hernias of the AAW.
The study of these factors in the development of primary and re-
current hernias shows numerous provocative and predisposing
factors contributing to the onset of pathology. Some authors as-
sociate a decrease in hernia recurrence incidence after the intro-
duction of the tension-free hernioplasty with the improvement of
traditional open surgical methods [14-17], other authors believe
that hernia recurrence does not depend on the type of surgery;
it occurs equally often with both conventional and modern ten-
sion-free operational techniques [18, 19]. Finally, some authors
hold a different opinion, disputing that the disease is genetically
determined, which is associated with the recurrence of the con-
dition, despite adequate correction of the hernial orifice [20, 21].

The high incidence of recurrence of this condition, and dif-
ficulties in diagnostics and treatment of the giant hernias fuel
the search for evidence-based causes of the disease recurrence.
Some reports state the role of the framework of the AAW in the
development of the condition [22], and connective tissue dyspla-
sia in the promotion of hernia, and its recurrence [23]. Further-
more, it is indicated that changes in the ratio of collagen in con-
nective tissue and impairment of its function contribute to hernia
development and its recurrence [24]. It was also noted that on
the background of connective tissue dysplasia, physical activity,
persistent cough, constipation, chronic bowel disease, and other
provoking factors contributing to an increase in intra-abdominal
pressure, affect the course of the hernia and the development of
its recurrence [23]. In addition, diseases of the cardiovascular sys-
tem, obesity, diabetes mellitus, increasing the risk of wound in-
fections can also provoke both the hernia and its relapse [25-30].

Thus, the literature sources still contain no affirmative data
on the role of the existing risk factors for the development of her-
nias of the AAW and their recurrence. The search for objective ev-
idence of the etiological factors of hernias and ways to eliminate
them are currently going on as a discussion regarding surgical
techniques. Despite the high recurrence rate, conventional meth-
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crocobos onepauuu. HecmoTps Ha 60/bLLIYIO YacTOTy peLuamnBa, He
NOTEPANM CBOK 3HAYMMOCTb TPAAULMOHHbIE CNOCOBbI repHMONAACTH-
KW, NapannenbHo PacTéT KOAMYECTBO HEHATANHbIX U 3HAOCKOMMYe-
CKMX cnocoboB onepauuii. Hapagy ¢ ycoBepLUeHCTBOBaHMEM OAHOMO
METOZa, MOABAAOTCA COOBLIEHMA O BHEAPEHMM HOBbIX CMOCOBOB.
LLIMpOKOe NPUMEHEHME HEHATAXKHbIX METOAO0B ONepaLMn 1 pasBuTHe
pAsa OCNOXKHEHWI NpUBEN K ONTUMM3aLMK cnocoba pasmeLLeHus
NONMMEPHBIX TpaHCMAaHTaToB. [JanbHeilwme paboTbl NOKasanw, uto
pa3sBuTME PAAA OCTIONKHEHWI 1 peLnanBa NaToNormm B 06LLEM, He 3a-
BUCUT OT CNocoba pasmeLLeHNs CETOK, U MO Cel AeHb MHOTME Hanpas-
NIEHUA XMPYPTUYECKOTrO NIEYEHMUs MPbIXK NepeaHel BPIOLIHON CTEHKM
PbIK HE HAWAM CBOETO OKOHYATENbHOTO pelueHus. BO3MOMKHOCTM
NPUMEHEHWST MECTHO-NIACTUYECKUX OMepaLuii, KOTopble LWMPOKO
M YCMELWHO BbINOAHATCA NPU HEBOMbWMX pa3mepax rpbikK, Pe3KOo
OrpPaHWYMBAIOTCA NPY BONBLLIMX, PELUAMBHBIX U NOCAE0NEPALMOHHBIX
rpbIXKax.

LLENb UCCNEQOBAHUA

YyyleHne pesynsTaToB XMPYPrUUYECKOTO JIEYEHUS TUFAHTCKUX
rpbiXk nepeaHen bptowHoii cteHku (MTMBC).

MATEPUAN U METOAbI

TpafuLMOHHbIE U HEHATAXKHbIE CNOCODbI FePHUONAACTUKM Bbln
BbINoAHeHbI 152 nauuerTam ¢ [TMNBC 3a nepuog, ¢ 2000 no 2020 roap!.
MauneHTbl HAXOAUANCH Ha JIEYEHWUN B OTAENEHUAX PEKOHCTPYKTUB-
HO-M/IACTUYECKON MUKPOXMPYPTUM U SHAOCKOMMYECKOW Xupyprum Pe-
Cny6/IMKAHCKOrO HayYHOTO LIEHTPA CEPAEYHO-COCYANCTOW XUPYPruu.
Cpeau obuiero uncna 60bHbIX NePBUYHbIE TPbIXKM UMenn MecTo y 56
(36,8%), nocneonepauymoHHble —y 59 (38,9%) u peunamsHble —y 37
(24,3%) naumeHTOB. B 6ONLLUMHCTBE CYYaAEB FPbIKMU UMENU MECTO Y
eHLWwH (124), uto coctasuno 81,5%.

M3yueHne obpaliaemocTy NoKasasno, YTo B MOCAefHWE roAbl
O0TMeYaeTca ABHAA TEHAEHUMA K YBEMYEHWUIO YMCNa NaLMEHTOB C
BEHTPa/ibHbIMK rpbixamu. Ecamn ¢ 2000 no 2010 rogbl noctynuam 55
(36,2%) 60nbHbIX ¢ ITMBC, To ¢ 2011 no 2020 roapl KOAMYecTBO 0bpa-
TUBLUMXCA CTaNo paBHbiM 97 (63,8%): 3TOT NOKa3aTeslb MO CPABHEHMIO
C NpeapIayLIMM AeCATUNETUEM YBEMUMUACA NOYTU BABOE.

Bblno ycTaHoBNEHO, YTO 98 (64,4%) NAaLMEHTOB ABUANCH ILAMM
TPYZOCNOCcobHOro BO3pacTa U HaXOAMANC B BO3PACTHOM JMana3oHe
0T 26 f0 55 net. Hanbonblume pasmepbl UMenn NocaeonepaLMoHHble
(59) 1 peumamsHbie (37) rpbixkK. AHANU3 MEAULMHCKMX JOKYMEHTOB
MOKa3as, YTo peLuams UMen MecTo Noc/e BbINONHEHWA TPAAULLMOH-
HbIX (28), HeHaTAXHbIX (6) U KOMBUHUPOBAHHBIX CNOCO60B (3) repHu-
onnacTuku. MocneonepauyoHHble TPbiXKM B OONbLUMHCTBE CNyvaes
Pa3BMAKCH NOC/Ee TPAAULMOHHOM xoneuuctaktomun (51%) v amny-
Tauumn matku (17%). B octanbHbix HabaogeHusx (32%) oHU ABUAKCH
CNnescTBMEM N1aNapOTOMMK MO NOBOAY PA3AWYHbLIX ONepauuii Ha apy-
TMX OpraHax 6pHoLWHOM NoNOCTY.

Bcem nauueHTam onpeaenany GpyHKLUMIO BHELLHETO AbIXaHWA C
6aHaaxKom 1 6e3 Hero, U Npu BbIbope MeToZa KOPPEKLMM YYUTbIBANU
No/yYeHHble faHHble.

C nomoupto Y3U nccneposanu pasmepsbl rpbixKeBblx BOPOT, CO-
[epHK1MOe rpbIKeBOro MeLLKa, COCTOAHUE anOHEBPO3a Haf rpbixKen
1 BOKPYT HEeé, COOTHOLLEHWE OPraHOB BPIOLWHOM MONOCTM K FpblxKe-
BOMY MeLwky (puc. 1). Mpu peuuamnBHbIX rpbixkax, rae UMen Mecto
MATKOTKaHbIN fedeKT (nocnencTsue NepuUTOHUTA), AN NOAYYEHUA
afleKBaTHOW MHdOPMALMKM U BbIBOPA XMPYPrMYECKON TaKTUKM Bbl-
nonuaam KT (puc. 2).

B 31 HabntogeHMM NaToOrMCTONOIMYECKOMY M3YYEHWUIO NoABep-
raavcb GparmeHTbl aNOHEBPO3a M rPbIXKEBOro MeLlKa. Mccneposanne
nposoguaunce B ycnosusax LHUA TTMY um. Abyanu nbHm CuHo.

ods of hernioplasty have not lost their significance, and the num-
ber of tension-free and endoscopic surgical procedures is growing
in parallel. Along with improvements to one method, there are
reports of new methods being introduced. The widespread use of
tension-free surgery techniques and the development of several
complications have led to optimizing polymer grafts placement
techniques.

Further work showed that the development of some com-
plications and recurrence of the condition, in general, does not
depend on the mesh placement technique. Until the present,
many aspects of hernia repair surgery of the AAW have not found
their final solution. The possibilities of using local flap surgery,
which is widely and successfully performed for small hernias, are
sharply limited for large, recurrent, and incisional hernias.

OBIJECTIVE

To improve surgical treatment of giant hernias of the anteri-
or abdominal wall (AAW).

METHODS

Conventional and tension-free methods of hernioplasty
were performed in 152 patients with giant hernias of the AAW
from 2000 to 2020. The patients were treated in the Departments
of Reconstructive Plastic Microsurgery and Endoscopic Surgery
of the Republican Scientific Center for Cardiovascular Surgery.
Among the total number of patients, primary hernias occurred
in 56 (36.8%), postoperative — in 59 (38.9%), and recurrent — in
37 (24.3%) patients. In most cases, hernias occurred in females
(124), accounting for 81.5%.

The evaluation of medical aid appealability showed that
there had been a clear trend towards an increase in the number
of patients with ventral hernias in recent years. Thus, from 2000
to 2010, 55 (36.2%) patients with giant hernias of the AAW were
admitted. From 2011 to 2020, the number of admissions was 97
(63.8%), and this indicator almost doubled compared to the pre-
vious decade.

It was found that 98 (64.4%) of them were patients of work-
ing age with a range from 26 to 55 years. The largest sizes were
postoperative (59) and recurrent (37) hernias. A review of med-
ical records showed that relapse took place after conventional
(28), tension-free (6), and combined (3) hernioplasty techniques.
In most cases, incisional hernias occurred after traditional open
cholecystectomy (51%) and hysterectomy (17%). In other cases
(32%), they resulted from a laparotomy for various surgeries per-
formed on other abdominal cavity organs.

Prior to surgery in all patients, spirometry tests with and
without bandage fixation were performed, and the obtained data
were taken into account when choosing a correction method.

Ultrasonography was used to determine the size of the her-
nial orifice, the contents of the hernial sac, the structural integri-
ty of the aponeurosis above and around the hernia, the volume
ratio between the abdominal organs protruding into the hernial
sac to the hernial sac (Fig. 1). In recurrent hernias, where there
was a soft tissue defect (a consequence of peritonitis), CT was
performed to receive adequate information and choose surgical
tactics (Fig. 2).

Fragments of the aponeurosis and hernial sac were subject-
ed to histopathological investigation in 31 cases. The study was
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Puc. 1 Y3/ nepedHell bprowiHol cmeHKu
Fig. 1 Ultrasound view of the AAW

Cratnctnyeckas 06paboTka MaTepuana BbINOAHANACH C UCMIONb-
30BaHMEM COOTBETCTBYHOLWMX GpyHKUMI Microsoft Excel 2010 u npo-
rpammHoro obecneyenus Statistica 10.0 gna Windows (StatSoft Inc.,
USA). JaHHble npeacTasneHbl B BUAe abCOMOTHbIX 3HAYEHMIA U Npo-
LLeHTOB A1 KaTeropuasbHbIX BEWYUH. KaTeropuanbHble gaHHble v
NPONopLMM CPABHMBAJIUCD C UCMO/b30BAaHUMEM KPUTEPUA XW-KBAAPaT,
B TOM Y1C/IEe 4/19 NPOU3BOJIbHbIX Tabauu, 3HaveHne p meHee 0,05 cun-
TaNoCb CTAaTUCTUYECKM 3HAUYMMBIM.

PE3YNbTATbI U UX OBCYXKOEHUE

MpeponepauyoHHas NOArOTOBKA MPU COMYTCTBYIOLEN NaTo/o-
rmn (MeTabonnyecknit CMHAPOM, caxapHblii avabeT, UBC u np.) 6bina
L/MTENbHASA, MOKa3aHUsA K onepaumu 6bian BbICTaBAEHbI NOC/E CTa-
6unM3aums Beca, caxapa KpoBu, NapaMeTpoB CEPAEYHO-COCYANCTOM
CUCTEMBI.

[OnvTenbHas npegonepauyoHHas noaroToska (ot 3 4o 6 mecs-
LeB M 6onee) cunTanacb afeKBaTHOW, U KPUTEPUAMM NOLTOTOBNEH-
HOCTM 6ONbHBIX K BbINOMHEHMIO 60/1EE CNOKHbBIX METOZLOB OMepaLmm
Mbl CYUTAIM CHUMKEHWME MACCbl Tena 6oNbHOTo, UCYe3HOBEHME MO0
YMEHbBLLUEHWE OAbIWKM MPU BbINOAHEHUM GU3NYECKON Harpysku K
COCTOAHME TKaHel nepegHen BprolWwHOM cTeHKU. MNpu BbINOAHEHUN
onepauuy BCeM MaLMeHTam U3MEepsIN TPaaUeHT BHYTPUBPIOLIHOMO
[laBNeHUA METOA0M KaTeTepu3aLMmM MOYEBOTO My3blpsA: NPU rpagueH-
Te faBneHus bonee 25 mm Hg npesnoyTeHne OTAABaIM HEHATAXKHBIM
cnocobam repHUONIACTUKK, YTO PEKOMEHZYIOT U Apyrue aBTopb [7].

MpK NATOrUCTONOTMYECKOM U3YYEHMM aNOHEBPO3a U FPLIXKEBOTO
MeLUKa (31) 6bian BbIsBNIEHBI UI3MEHEHUA MO TUMY 04aroBoi aTpodum
W AereHepaTuBHbIE U3MEHEHUA C BO/bLIEl BbIPAXKEHHOCTbIO MO Kpa-
AM anoHeBpO3a BOKpYr AedekTa u bptownHbl. PbposHoe nepepo-
AEHWe COoCyZ,0B 0TMEYaNoCh No BCell NOBEPXHOCTM MPbIKEBOTO MeLU-
Ka, MecTamy OTMEeYanncb o4arv Hekpobmosa. MepepokaeHne CTeHKN
cocyzioB no TMny ¢Gubposa u Cy:KeHUe UX NpocBeTa BblaW BbIABAEHbI
KaK B anOHeBPO3€e BOKPYT rPbIXKEBbIX BOPOT, TaK U B CAMOW YTO/ILLEH-
HoW BptolmHe. BbiparkeHHas cTeneHb ¢ubPO3a U B HEKOTOPLIX Me-
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Puc. 2 KT bprowHol nonocmu 8 cazummarsHol npoekyuu: onpede-
n1aemca npomsaxéHHoll dechekm nepedHel bprowHOU cmeHKU

Fig. 2 CT scan of the abdominal cavity in a sagittal projection: an
extended defect of the AAW is determined

carried out at the Central Research Laboratory, Avicenna Tajik
State Medical University.

Statistical processing of the data was carried out using Mic-
rosoft Excel 2010 and Statistica 10.0 software for Windows (Stat-
Soft Inc., USA). Data are presented as absolute values and per-
centages for categorical values. Categorical data and proportions
were compared using the chi-squared test, including for arbitrary
tables. Differences were considered statistically significant at
p<0.05.

RESULTS AND DISCUSSION

Preoperative preparation addressing the comorbidities
(metabolic syndrome, diabetes mellitus, coronary artery disease,
etc.) was extended, indications for surgery were determined after
stabilization of weight, blood sugar, and parameters of the cardio-
vascular system.

Long-term preoperative preparation (from 3 to 6 months or
more) was deemed appropriate, and we considered a decrease
in the patient’s body weight, the disappearance or reduction of
exertional dyspnea, and the integrity of the tissues of the AAW as
patient’s readiness criteria to perform more complicated surger-
ies. During the operation, the intra-abdominal pressure (IAP) was
measured in all patients by bladder catheterization. With IAP of
more than 25 mm Hg, preference was given to tension-free her-
nioplasty, which is also recommended by other authors [7].

The aponeurosis and hernial sac histopathology revealed
focal atrophy and degenerative changes along the aponeurosis
edges around the defect and peritoneum in 31 patients. Fibrous
degeneration of blood vessels was noted over the entire surface
of the hernial sac; there were foci of necrobiosis in places. In ad-
dition, fibrotic degeneration of the vessel walls and narrowing of
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CTax HeKpobmo3a, KPOBOM3AUAHUA U IMMOLMTaPHAA UHUALTPALMA
MUMENM MECTO NPU PELMAMBHBIX MPbIXKAX U AJUTENbHOM FPbIXKEHOCH-
TenbcTse (puc. 3, 4).

C yuétom Bo3pacra 60/1bHOr0, PasMepOoB rpbIxKeBoro AedexTa 1
YacToTbl peumranBa Hamu BbIIN NPEANPUHATLI Pas/IMYHbIE BapUaHTbI
TPaAMLMOHHBIX (72), HeHaTAXHbIX (32) U KOMBUHMPOBAHHDIX (48) cno-
co60B repHMoONNacTUKK (Tabn.). 56 6OAbHLIM C NEPBUYHON FPbIKEN,

Puc. 3 [ucmosnoau4yeckoe uccnedo8aHue 8epxyWKU 2pbimes020 Mel-
Ka. OKpacka 2emamoKCUMUHOM U 303UHOM. Y8.x40. 1 — xaomu4yHo
pacnosnoxeHHsle eQUHUYHbIE KPOBSAHbIe anemeHmel; 2 — obaumepu-
POBAHHbIE KPOBEHOCHbIE COCYObl 2pPbiHes020 MewkKa, 3 — 3acmoli-
Hble NOSIHOKPOBHbIE COCYObl; 4 — 3acmOoliHble NOAHOKPOBHbIE COCYObl,
YMonuieHue CMeHoK; 5 — numgpo-makpoazaneHoe ckonneHue; 6 —
HepasmMoMepHaa No8epxHoCMb 3HOoMenus cocyoos8 ¢ YacmuyHoll
obnumepauuel

their lumens were revealed in the aponeurosis around the hernial
orifice and in the thickened peritoneum itself. Significant fibrosis
and focal necrobiosis, hemorrhages, and lymphocytic infiltration
occurred in recurrent hernias and prolonged hernias (Fig. 3, 4).
Taking into account the patient’s age, the size of the her-
nial defect, and the recurrence incidence, we undertook various
options for conventional (72), tension-free (32), and combined

Puc. 4 [ucmonoauyeckoe uccnedo8aHuUe 2pbiHe8o20 Mewka 8 06-
nacmu gopom. OKPacka 2eMamoKCUMUHOM U 303UHOM. Y8.x40. 1 —
KPOBEeHOCHble COCyObl C He3HAYUMesbHLIM YmosnujeHUemM CMeHKU;
2 — eQUHUYHble NUMGO-MAKPOpa2anbHbIe 3AeMeHmsl U Ny4YKU Kos-
/102€HO8bIX BO/IOKOH, 3 — HEPABHOMEPHAA NOBEPXHOCMb 3HOOMenuA
cocyoos

Fig. 3. Histopathological examination of the apex of the hernial
sac. (Hematoxylin and Eosin (H&E) stain, at 40 x magnification).
1 —randomly distributed rare blood elements; 2 — obliterated blood
vessels of the hernial sac; 3 —congested vessels; 4 — congestive vessels,
thickening of the walls; 5 — mononuclear cell infiltration; 6 — the
irregular surface of the vascular endothelium with partial obliteration

Tabauya Cnocobwi onepayuli npu KOPPEeKUUU BEHMPAbHbIX 2PbIH

TpaAULMNOHHBIN

MepBunyHan 56 36 (64,2%)
MocneonepaumoHHas 59 27 (45,8%)
PeunausHas 37 9 (24,4%)
p <0,05
Bcero 152 72

Fig. 4 Histopathological examination of the hernial sac in the area of
the hilum. (Hematoxylin and Eosin (H&E) stain, at 40 x magnification).
1 — blood vessels with minor thickening of the wall; 2 — rare
mononuclear cells bundles of collagen fibers; 3 —the irregular surface
of the vascular endothelium

Bcero
HeHaTa)KHOM Kom6uHuposaHHbI (%)
6 (10,8%) 14 (25%) 100
13 (22%) 19 (32,2%) 100
13 (35,1%) 15 (40,5%) 100
<0,05 >0,05
32 48 100

I'Ipmmeqaﬂme: P — CTaTUCTUYECKana 3HAYMMOCTb pPasnnymAa noKasaTenei 4acToTbl I'IpOBeAéHHbIX onepau,m‘& B 3aBUCMMOCTU OT BUAQ MPbIXKU (I'IO Kputepuio )(2 ANA NPpOn3BO/b-

HbIX Tabmw)

Table Methods of surgery for correction of ventral hernias

patients Conventional
Primary 56 36 (64.2%)
Postoperative 59 27 (45.8%)
Recurrent 37 9 (24.4%)
p <0.05
Bcero 152 72

Methods of surgery Total
Tension-free Combined (%)
6 (10.8%) 14 (25%) 100
13 (22%) 19 (32.2%) 100
13 (35.1%) 15 (40.5%) 100
<0.05 >0.05
32 48 100

Note: p — statistical significance of the differences in the frequency of surgeries performed depending on the type of hernia (according to the 2 criterion for arbitrary tables)
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U3-3a COXPAHHOCTM MECTHO-NNACTUYECKOr0 MaTepuana, B BO/bLUMH-
cTBe cnyyaes (64,2%) Mbl NPUMEHANN TPAAULMOHHBIE cNOcobbl Nna-
CTMKM, TOTZLA KaK KOPPEKLMA peLuanBHbIX rpbix (37) B 75,6% cnyvaes
notpeboBasa MCNOAb30BaHUA HEHATAXHbIX M KOMBUHMPOBAHHbIX
CNocoboB repHNONNaCcTUKN.

MonunponuneHoBble ceTKM bbinn ncnonb3oBaHbl B 80 (52,67%)
HabNOAEHMAX, NPU KOTOPbIX BbINONHEHBI HEHATAXKHbBIE U KOMOUHU-
pOBaHHble cnocobbl onepaumn. PasmelLeHre TpaHcnAaHTaTa no cno-
coby onlay ocywecteuam 57, sublay — 13 u inlay — 10 naumeHTam.
B 10 HabntoaeHusx, rae cpesHuit pasmep AedeKTa rpbiXKeBbIX BOPOT
coctasun 19+7,4x12,8+4,9 cm?, oNTUMaNbHLIM PeLIEHUEM YKPbITUSA
06HAKEHHDIX NETENb KALWEYHMKA Mbl CYMTANIM Pa3MeELLEHME CETKM NO
cnocoby inlay. C aToi uenbto bbln1a UCNOAb30BaHa CUHTETUYECKAA No-
IMNPONUAEHOBAA CETKA C reNneBbIM NOKpbITUeM Parietex™ Optimized
Composite Mesh (Medtronic, USA).

HeKoTopble 3aTpyaHEHWA BO3HMKAAM B Xxofe 06cnefoBaHus u
BbIOOpa MeToZa /IeYeHUA TUIAaHTCKMX TPbIXk, KOTOpble CONpOBOMXKAA-
MCb MATKOTKaHbIMK AedekTamu. lMocnesHne ABUAUCL CAEACTBUEM
paHee nepeHecéHHOro NepuToHMTa, Koraa npeanpuHMmanach CTumy-
NALMOHHAA NanapoCcTOMMA B YCNOBUAX APYrMX KAMHMK ropoga (puc.
5,6).

Bo Bcex 3Tux HaboaeHnAx pasmepbl aedekTos Obiin 6oabLIK-
MW, U3-3a OTCYTCTBUA OPIOLLMHBI ObINI0 PELLEHO Pa3MEeCTUTb NPOTe3 No
cnocoby inlay (puc. 7, 8).

CuMy/bTaHHble onepaLumn bblau BbiNonHeHbI B 45 HabntoaeHu-
AX: XONELMCTIKTOMMA (21), IXMHOKOKKIKTOMMA 13 neyeHu (3), oBapu-
ouucTaktomma (13), amnytaums matku (8). Mpu 3TOM Hepeako ocy-
LECTBAANMN PE3EKLMIO YTONLWEHHOMO Ca/IbHMKA, KOTOPbIVA HaXoaMACA
B rPbIXKEBOM MELLKE.

YpaneHue apeHaxHbIX TPYBOK ocyLuecTBasam Ha 4-5 cyTku nocne
onepauuu. Mocne yaaneHus TpyOboK CKONIeHUe KUAKOCTU Haf, CETKOM
npv pasmeLLeHun no cnocoby inlay meno mectoy 2, npu onlay—8 6
HabnogeHuax. Cpeam 13 naumeHTOB, KOTOPbIM NPOTe3bl bblaK pasme-
LeHbl Mo crnocoby sublay, ckonaeHWa KuaKocTu He oTMeYanock. Mo
AaHHbIM Y3/ KoNnyecTBO CKOMMBLLErOCA 3KccyAaTa BapbyMpoBaio ot
60 £0 100 mn (puc. 9). Ero aBakyauma 6bina OCyLLECTBAEHA NYHKLMOH-
HbIM NYTEM oA, KoHTponem Y3U (puc. 10), HarHoeHui paH cpeam aTux

Puc. 5 [uzaHMCKaA 6eHMPAbHAA 2PbIXA C MAZKOMKAHbIM Oeghek-
mom

Fig. 5 Giant ventral hernia with soft tissue defect
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(48) methods of hernioplasty (Table). In 56 patients with a prima-
ry hernia with the preservation of the local flap tissues, we used
traditional repair methods in most cases (64.2%). In contrast, the
correction of recurrent hernias (37) in 75.6% of patients required
the use of tension-free and combined methods of hernioplasty.

Polypropylene meshes were used in 80 cases (52.67%)
in which tension-free and combined surgery methods were
performed. The mesh graft was placed according to the onlay
technique in 57, sublay — in 13, and inlay — in 10 patients. In 10
cases, wWhere the average size of the hernial orifice defect was
1947.4x12.8+4.9 cm?, we considered the placement of the mesh
by the inlay technique as the optimal solution for covering the
exposed bowel loops. For this purpose, a synthetic polypropyl-
ene mesh with a helium coating Parietex™ Optimized Composite
Mesh (Medtronic, USA) was used.

Some difficulties arose during the examination and the
choice of a method for treatment of giant hernias, accompanied
by soft tissue defects. The latter resulted from previous peritoni-
tis when a stimulatory laparostomy was undertaken in other mu-
nicipal hospitals (Fig. 5, 6).

In all these observations, the sizes of the hernial defects were
large; because of the absence of the peritoneum, it was decided to
place the mesh prosthesis using the inlay technique (Fig. 7, 8).

Concurrent surgeries were performed in 45 cases: chole-
cystectomy (21), liver echinococcectomy (3), ovarian cystectomy
(13), hysterectomy (8). At the same time, resection of the thick-
ened omentum, which was in the hernial sac, was often carried
out.

Removal of drainage tubes was performed 4-5 days af-
ter surgery. On the tube removal, the fluid collection above the
mesh placed by the inlay technique was observed in 2 patients,
by the onlay technique — in 6 patients. On the other hand, there
was no accumulation of fluid among 13 patients in whom mesh
prostheses were placed by the sublay technique. According to ul-
trasonography data, the amount of accumulated exudate varied
from 60 to 100 ml (Fig. 9). Its evacuation was carried out using an

Puc. 6 [UeaHMCKas 8eHMPALHAA 2PbIHA C HAAUYUEM NPonexcHel

Fig. 6 Giant ventral hernia with pressure ulcers
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Puc. 7 ViumpaonepayuoHHoe pomo degexkma nepedHeli bprowHol
cmeHKU: pasmep Oegpekma 26x25 cm

Puc. 8 MlhmpaonepayuoHHoe homo npome3upytoweli 2epHuonna-
CMuKu no memoouke inlay

Fig. 7 Intraoperative image of the AAW defect: the size of the defect
is 26x25 cm

60/1bHbIX He bbl10.YacToTa rHOMHO-BOCNAIMTE/IbHbIX PAHEBbLIX OC/I0MK-
HEHWI Noc/e pasNnYHbIX BAPUAHTOB rePHUOMIACTUKM, MO HEKOTOPbLIM
JaHHbIM, BapbupyeT oT 1,1% po 4,2% [14, 24]. Mpn cpaBHUTENbHOM
aHanM3e YacToTbl OCNIONHEHMI NOCNE HEHATAMXHbIX CNocoboB onepa-
umm (72) oHu coctaBunam 4,1%, Toraa Kak AaHHbIM NoKasaTenb nocne
HaTAKHbIX cnocobos onepaumu (80) bbin paBHbIM 6,2%. YacToTa oc-
NOXHEHWI NPU HEHATAXHbIX cnocobax HamMu U3yyeHa B 3aBUCUMOCTH
OT pa3MeLLeHnA CUHTETUYECKUX NpOoTe30B. bblio BbiABNEHO, YTO Y 10
MaLMeHTOB, KOTOPbIM MpPoTe3bl OblIM pa3melleHbl no crnocoby inlay,
paHeBble OCNOXHeHUA He 3aduKcmpoBaHbl. Cpeamn 13 6onbHbIX, Ko-
TOPbIM pasMelleHne NpoTesa OCyllecTBuaach Mo cnocoby sublay,
HarHoeHwue paHbl UMeNo MeCTo B OAHOM C/1y4ae, YTo coctasuno 7,6%.
PaHeBble OC/I0XKHEHWA NPU pasMeLLEHWUM NpoTesa no cnocoby onlay
(57) Hamm 6bl1M oTMeYeHbI y 4 (7%) nauueHToB. HekoTopble aBTOpbI
npu pasmeLLeHnn NpoTesbl Haj, anoOHEBPO30M CTO/IKHYUCL C paHe-

Ranal 3-TED

Puc. 9 Ckonnerue #udkocmu Had cemkod, 7 CymKu nocse onepayuu
Fig. 9 Fluid collection over the mesh seven days after surgery

Fig. 8 Intraoperative image: the placement of the mesh prosthesis
using the inlay technique

ultrasonography-guided puncture (UGP). (Fig. 10); there were no
wound suppurations among these patients.

According to some data, the incidence of pyogenic compli-
cations of wounds after various hernioplasty techniques varies
from 1.1% to 4.2% [14, 24]. In a comparative analysis, the com-
plication incidence after tension-free surgery techniques (72)
was 4.1%, while this indicator after tension-free techniques (80)
was equal to 6.2%. We studied the complication incidence of ten-
sion-free techniques depending on the placement of synthetic
prostheses. It was found that in 10 patients who received mesh
prostheses using the inlay technique, no wound complications
were recorded. Among 13 patients in whom the sublay technique
of the prosthesis placement was performed, wound suppuration
took place in one case, which amounted to 7.6%. Wound compli-
cations after onlay mesh placement (57) were observed in 4 (7%)

e B T T
- FrD L

Puc. 10 KoHmponsHoe Y3M Ha 9 cymku: omcymcmaue #uodKkocmu
Fig. 10 Follow-up ultrasound on day 9: absence of fluid
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BbIMW OCNOXKHeHMAMM B 14,5% cnyyaes [3], y Apyrux STOT NOKasaTeNlb
paBHanca 1,1% [14]. Npu paHeBbIX OCNOXKHEHMAX HEOBXOAMMOCTM Bbl-
NOJIHEHMA NOBTOPHOM onepaLum He 6bi10, NPOTe3bl He YAANANNCH, A
MONOXUTENbHBIN 3GOEKT KOHCEPBATUBHOIO IeYEHNA Bbln AOCTUTHYT
npw Mcnonb3osaHumn 5% pacrsopa Betadine.

B auTepatype MmetoTcA faHHble, YTO NPU pa3meLLLeHUM CETKM Mo
cnocoby sublay B 17% HabntoaeHWit UMenn MecTo paHeBble OC/OKHe-
HUA, U NIPU 3TOM B ABYX CNy4asnx 6o/bHble OblM NOBTOPHO OMEPUPO-
BaHbl, @ CPOKM U3 HaXOXAEHWA B CTaLMoHape coctasuau 90 aHeir [9].
B ogHOM Halwem HabtoAeHUN HarHOEHUE NPUBENO K HEKPO3Y KOXKM
W pa3BUTUIO TKaHeBOro gedekTa (puc. 11, 12), m 6onbHOM Haxoaun-
CA Ha CTaLMOHAPHOM leueHnn B TeueHue 23 aHein. B nocneaytowem
MMen MecTo peLmnams natonornm, 6onbHOM 0TKasancs oT NoBTOPHOW
onepauuv.

Hamu 6blna u3yyeHa yactota peumansa NaTonorMu B pasHble
CPOKM nocne onepauyuu. U3 obLLero Yncna onepupoBaHHbIX NaLyeH-
TOB peunans otMeyancsa B 6 (5,5%) ciyyanx nocne TpaguLMOHHBbIX (4)
U HEHaTAXHbIX (2) cnocoboB repHUONNACTUKU. M0 AaHHBIM HEKOTO-
pbiX aBTOPOB YacTOTa peLMaMBa NaToNOMMKU NOCAE HEHATAXKHBIX CMo-
coboB onepauumn BapbupyeT oT 6% 80 8,8% [25, 26], Toraa Kak y apy-
rMX aBTOPOB 3TOT NOKa3aTe/lb NOC/e HATAXHbIX CNocoboB onepaLu
Konebnetcsa ot 2,8% no 54% [10, 14].

B 5 HabntopeHusAx bbina BbINOAHEHA NOBTOPHAA FePHUONAACTU-
Ka. HeHaTAXXHas niacTuKa rpbiKeBbIX BOPOT bbla ocyllecTsneHa 4
nauyeHTam, 1 B O4HOM C/ly4ae NONOKUTENbHbIN 3PHEKT Bbin NosyyYeH
nocne TPaAMLMOHHOW NIACTUKM TPbIXKEBbIX BOPOT. Kak 6bl10 yKasaHo
BblLLe, 0AMH 60bHOM C peLMAMBOM NaTONOMKM OTKa3ancs oT NOBTOP-
HOW onepauuu.

3AKNIOYEHUE

TpaAMLMOHHbIE cocobbl onepaLLMm Npu NEPBUYHbIX HEBONbLIMX
fedeKTax rpbiXKeBblX BOPOT M COXPAHHOCTU MECTHO-MIACTUYECKOTO
MaTepMana CnocobCTBYIOT XOPOLWMM PYHKLMOHAIbHBIM pPe3y/ibTaTam.
YacTble peupuamsbl NaToNormm, rpbix 60abLIKMX pasmepos TpebyroT
NPUMEHEHWS HEHATAXHbIX CNOCOOOB NNAcTMKK. PasmelleHne noau-
MEepPHbIX CETOK MO cnocoby inlay aBnaeTcA afeKBaTHbIM BbIbOpOM pe-
KOHCTPYKLMK Npu 6onblmnx gedeKTax rpbisKeBbIX BOPOT U OTCYTCTBUM
OGPIOWMHHOIO NOKPOBa. MMpKU HaAWuMKM pUCKa peumnavBa NaTonornu
6onee apPeKTUBHLIM CNOCOOOM CUMTAETCA KOMOMHUPOBAHHAA NAa-
CTWKa rpbIXKeBOro AedekTta C UCNOb30BAaHMEM MECTHO-NAACTUYECKO-
ro pecypca v noaMNPONUAEHOBbIX CETOK. [oNHOLEHHO NpoBeaéHHAA
npesonepaLmMoHHasn NOAroTOBKA, NPOrHO3MPOBAHME U NPOPUNAKTUKA
abLOMMHANbHOrO KOMMNAPTMEHT CMHAPOMA, CNocobCTBYA AOCTUKE-
HUIO XOPOLUMX GYHKLMOHANbHbLIX PE3YNLTaTOB M NPeAOoTBPALLAn pas-
BUTME PELMAMBA NATONOMMM, YIYYLLAIOT KAYECTBO KU3HM BOMbHBbIX.

patients. When placing a mesh prosthesis over the aponeurosis,
some authors encountered wound complications in 14.5% of
cases [3], while in others, the number was 1.1% [14]. In case of
wound complications, there was no need to perform the second
operation, the prostheses were not removed, and the positive ef-
fect of conservative treatment was achieved using a 5% Betadine
solution.

According to the literature data, when the mesh was placed
by the sublay technique, wound complications occurred in 17%
of cases, and in two cases, the patients were reoperated, and the
length of a hospital stay was 90 days [9]. In one of our observa-
tions, suppuration led to skin necrosis and the development of
a tissue defect (Fig. 11, 12), and the patient was hospitalized for
23 days. Subsequently, there was a relapse of the condition; the
patient refused to repeat the surgery.

We studied the recurrence incidence at different times
after the surgery. Of the total number of operated patients, re-
lapse was noted in 6 (5.5%) cases after conventional (4) and ten-
sion-free (2) hernioplasty techniques. According to some authors,
the recurrence incidence after tension-free surgery technique
varies from 6% to 8.8% [25, 26], while according to other authors,
this indicator after tension-free surgery technique ranges from
2.8% to 54% [10, 14 ].

In 5 cases, repeated hernioplasty was performed. Ten-
sion-free repair of the hernial orifice was performed in 4 patients,
and in one case, a positive effect was obtained after conventional
hernia repair. However, as mentioned above, one patient with a
relapse of the condition refused to repeat the surgery.

CONCLUSION

Conventional surgical approaches for minor primary defects
of the hernial orifice and preserving the local flap tissues contrib-
ute to good functional results. Frequent relapses of the condition,
large hernias require the use of tension-free techniques. Place-
ment of polymer meshes by the inlay technique is a good choice
for reconstruction in case of significant defects of the hernial ori-
fice and the absence of the peritoneal coverage. A combined her-
nia repair using local flap tissues and polypropylene meshes are
considered a more practical approach if there is a risk of recur-
rence of the condition. Adequate preoperative preparation, prog-
nostication, prevention of abdominal compartment syndrome
contributing to the achievement of good functional results, and
prevention of recurrence of the condition would improve pa-
tients’ quality of life.
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PACIIPOCTPAHEHHOCTbD BPOXKAEHHOV PACIIEAVIHEI BEPXHEV I'VEEI M HEBA
B HEKOTOPBIX PETMOHAX EBPA3UN

A.3. ABAYPAXMAHOB!, M.A. TIOCTHIMKOB?, 3.X. IKYBOBA? H.B. TAHKPATOBA*

1 Ka(l)e,apa CTOMaTOAOTUH, ]/[HCTMTyT npO(l)eCCMOHaAbHOrO 06pa3OBaHI/m, CaMapCKMiL TrOCyAapCTBEHHBIN MeAVLIVHCKUI YHUBEPCUTET, Camapa, Poccuiickast
Degeparnusa
2 Kageapa repanesruueckoit cromaroaoruy, CaMapcKuil rocy4apCcTBeHHbI MeagunuHckuii ynusepcurer, Camapa, Poccuiickas Peaepanns

Kafl)e;lpa CTOMaTOAOTUM AETCKOTO BO3pacra i OPTOAOHTUMY, Taa>xuxckuin rOCyAapCTBEHHBIN MEAVULIMHCKUN YHUBEPCUTET UM. A6ya/m uoHu Cuno, ,Zlyu_[a}i6e,
Pecriy6anka Tagxukucran

4 Kadeapa oprogonTin, MocKoBCKIII rocyAapCTBEHHBIN MeAMKO-CTOMATOAOrnIecknit yuusepcurer uM. A.V. Esgoknmosa, Mocksa, Poccuiickas Pegepariyist

MpeacTtasaeH AnTepaTypHbI 0630p NO TeMe PacnpPOCTPaHEHHOCTM M POXKAAEMOCTH AeTel C BPOXKAEHHOM paclLeNnHOM BepxHeit rybbl u HEGa (BPB-
H). C 3Toi1 aHoManmnelt poxkaaeTca oauH pebéHok M3 1000 HOBOPOXKAEHHDIX, YTO cocTaBnseT npumepHo 0,04% OT 06LLelt YUCNeHHOCTM HaceneHus
nnaHeTbl. [okasaHo, YTo 3ybouentocTHONNLEBbIE aHOMAIMK U fedopMaLLMM Cpean CTOMATONOTMYECKMX 3aboneBaHmii, TaKMX Kak Kapuec u 6onesHu
NapoAOHTa, OCTAKOTCA Ha BEAYLLMX MO3ULMAX. VX pacnpoCTpaHEHHOCTb HaXoAMTCA B Anana3oHe oT 11,4% no 80%. Cpeamn umetowmxcs dopm BPBIH
HEBa 12-25% npuxoAnTcs Ha BPOXKAEHHYIO ABYXCTOPOHHIOK PACLLEMUHY BepXHel rybbl u HEOGA — TAXKENbIN BUA NATONOMMKU YeNtOCTHO-MLEBOIN 0bna-
cTH.

KntoueBble cnoBa: 3yb6oyenocmHbie aHOManuu, pacnpocmpaHéHHocms, poxdaemocms, 0emu, 8pOXOEHHAA pacenuHa sepxHell 2ybbl u HEBG.

Ona yutuposaHua: AbaypaxmaHos A3, MoctHnkos MA, fikybosa 3X, MaHKpaToBa HB. PacnpocTpaHEHHOCTb BPOXAEHHOM pacLuenvHbl BepxHel rybbl U HEBa
B HEKOTOPbIX pervoHax EBpasun. BecmHuk AsuueHHsl. 2021;23(2):262-8. Available from: https://doi.org/10.25005/2074-0581-2021-23-2-262-268

PREVALENCE OF CLEFT LIP AND CLEFT PALATE IN SOME REGIONS OF EURASIA

A.Z. ABDURAKHMANOV!, M.A. POSTNIKOV?, Z.KH. YAKUBOVA? N.V. PANKRATOVA*

1 Department of Dentistry, Institute of Professional Education, Samara State Medical University, Samara, Russian Federation

2 Department of Therapeutic Dentistry, Samara State Medical University, Samara, Russian Federation

3 Department of Pediatric Dentistry and Orthodontics, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

4 Department of Orthodontics, A.I. Yevdokimov Moscow State University of Medicine and Dentistry, Moscow, Russian Federationc

A literature review on the prevalence of the cleft lip and cleft palate (CLCP) is provided. Prevalence of this birth defect in the world is approximately
0.04% or 1:1000 of babies born. It has been shown that dentoalveolar and facial anomalies and deformities remain in the leading positions among
dental diseases, such as caries and periodontal diseases. Their prevalence ranges between 11.4% and 80%. Bilateral cleft of the upper lip and palate
(BCULP), which is a severe pathology of the maxillofacial region (MFR), accounts for 12-25% of the CLCP cases.

Keywords: Dentoalveolar anomalies, prevalence, birth rate, children, cleft lip, cleft palate.

For citation: Abdurakhmanov AZ, Postnikov MA, Yakubova ZKh, Pankratova NV. Rasprostranyonnost’ vrozhdyonnoy rasshcheliny verkhney guby i nyoba
v nekotorykh regionakh Evrazii [Prevalence of cleft lip and cleft palate in some regions of Eurasia]. Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(2):262-8.
Available from: https://doi.org/10.25005/2074-0581-2021-23-2-262-268

CromaTonoruyeckon npobnemoit NpoLOMKaeT OCTaBaThCA
POXKAEHWE AETEeN C BPOKAEHHOMN ABYXCTOPOHHEN PACLLENMUHOMN BEPX-
Hel rybbl 1 HEGa (BAPBIH), KoTopas TpebyeT NO3TanHOro KOMMAEKC-
HOro neyeHwus. Mccnefosateny NoAYEPKMUBAIOT, UTO, BOSMOMXKHO, U3-33
6ypHOro pa3BuTUA NPOMbILLAEHHOCTU U, BCAEACTBUE 3TOTO, YBEUYe-
HUA BbIBPOCA TOKCUYECKMX BELLECTB M BAUAHUA UX HA 340POBbLE YEN0-
Beka BAPBIH pernctpupyetca B 3 pasa Yalle, 1 3TO TO/IbKO 3a Nocnes-
Hue 100 neT [1]. OanH pebéHok 13 1000 HOBOPOMKAEHHbIX POXKAAETCA
C M3y4aeMoil aHOManNuel, 4to coctasnsaeT npumepHo 0,04% ot obLuein
YUCNEHHOCTM HaceneHusa nnaHeTbl [2]. Mo aaHHbIM BO3 nmeeT mecTo
TEHAEHLMA K YBENNYEHMIO YACTOTbl 3TOM aHOManuu [1].

PacLuennHa BepxHei rybbl BCTpevaeTcs B 48a pasa Yalle y Mab-
UMKOB, YeM Y IEBOYEK, A PacLliennHa HEBa perncTpupyeTcsa B ABa pasa
yalle y AeBoyek [2]. KomnieKkcHble anmaemmonormyeckue mccneso-
BaHMA pacrnpocTpaHéHHocTM geTeit ¢ BAPBIH B pasnnyHbIX cybbek-

BCULP remains a significant dental problem which requires a
step-by-step complex treatment. Researchers emphasize that due
to the rapid development of industry and, as a result, increase of
toxic pollutions and their growing effect on human health, BCULP
is being currently recorded three times more often than 100 years
ago [1]. In every 1000 children born one child presents with this
congenital malformation, which comprises approximately 0.04%
of the total population of the earth [2]. According to the WHO,
there is upward trend in the incidence of this anomaly [1].

Cleft lip is twice as common in boys as in girls, while cleft pal-
ate is twice more common in girls [2]. Comprehensive epidemio-
logical studies of the prevalence of BCULP in children in various
regions of Russia, Uzbekistan, Kazakhstan and Poland indicate an
increase in the number of newborns with congenital malforma-

Tax Poccuu, Y3bekucTtaHe, KasaxctaHe u Monblue CBUAETENbCTBYIOT
0 POCTE YNCNA HOBOPOMAEHHBIX C BPOXKAEHHBIMM aHOManuaMK (BA)
YencTHo-NmueBok obnact (Y10) 1 NPorHo3MpyoT ABYKpaTHOE yBe-
/IN4eHMe SaHHOM NaToNOMMKM No CPaBHEHMIO ¢ HaYanom XX Beka [2-6].
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tions (CM) of the MFR (CMMFR) and predict a twofold growth of
this pathology compared to the beginning of the 20th century [2-
6]. This prediction is confirmed by the annual 1.38 times increase
of the birth rate of children with CLCP for every 100 thousand of
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[JaHHbIN NPOrHO3 NOATBEPHKAAETCA U TeM HAKTOM, YTO EKEro4HO Ha
Kaxable 100 TbicAY HaceNeHMA POXKAAEMOCTb AeTel C BPOKAEHHOM
paclenuHoit rybel u Héba (BPTH) yBennunsaetca B 1,38 pas [5]. BO3
NPUBOAMT MUPOBYIO CTaTUCTUKY MO 4acToTe poxaeHus aeteit ¢ BPMH
Ha 1000 HoBopOXAEHHbIX, 1 3TO cocTasnaeT 0,6-1,6 cnyyaes. Uccne-
AoBatenu npusHatoT, uto BPIH ABnAeTcA ouyeHb pacnpocTpaHEHHbIM
nopoKkom pa3suTusa Y10, MMEIOLLMM CKIOHHOCTb K yyalleHuto [7, 8].
3aHuman 3-4 mecto B cTpyKType BA YJ/10, oHa anavpyet no creneHun
TAECTU KaK QYHKLMOHANbHDBIX, TaK U aHAaTOMUYECKUX HapyLweHui [9-
11].

B paboTax yyé€HblX, 3aHMMAIOLLMXCA AAHHOM npobiemoi, no-
Ka3aHo, YTO YacToTa Cayvaes poxaeHua aeteit ¢ BPTH BapbupyeT B
npegenax ot 1 Ha 500 go 1 Ha 1000. 3710, NO MHEHUIO aBTOPOB, 3a-
BUCWT OT BPEMEHM U MECTa NPOBEAEHWA HAy4HbIX U3bICKaHMA [12-
14]. B Poccuiickoii desepaupm yactota AaHHOW MATONOTUM TaKKe
npeacTaBneHa B WMPOKMX Npegenax: or 1:653 o 1:1280. Takoi pas-
6pOC MOXKET ObiTb 0OBACHEH PErMoHaNbHLIMK U NOMYAALMOHHbBIMM
ocobeHHOCTAMM. MHOrve yYéHble YKa3biBaloT MWL Ha YBEAUYEHUE
PaCILENMH TONBbKO HEBA C COOTHOLLIEHWEM [BYXCTOPOHHMX, /1€BO- U
NPaBOCTOPOHHMX paBHbIM 1:6:3 [15-23]. Mpu 3TOM CUHAPOMANbHYIO
NaTONOTMI0 UMEET KaXKAbIM NATbIN POAMBLUMIACA C AaHHBIM AWArHO30M
[22]. B uenom no Poccuu, aetu ¢ BAPBIH coctasaatot 54% ot exeroa-
Ho BbIfBAfeMbIX BA (ot 3,5 f0 5 Tbicay) [24].

3a nepwog 2010-2016 r.r. B ropoae Bonrorpage v Bonrorpag-
CKoW obnactu yactota BA coctasnana 1:630, uam 1,6 Ha 1000 »uBo-
POKAEHHBIX. MPUUYEM B NPOMBILLAEHHBIX PalioHax YacToTa BA 6bina
3HAUYUTENbHO BbILE, YEM B CE/IbCKOM MECTHOCTU. JIEBOCTOPOHHME
pacLLenvHbl cocTaBnanm 68,7%, a npasoctopoHHue — 31,3%. Y manb-
YMKOB NaTtonorua 6bina B 2,5 pasa yalle, yem y aesoyek (71,01% u
28,89% cooTBeTCTBEHHO) [5].

B cepum paboT no 1ccnefoBaHMIO YacToTbl M CTPYKTYpbl BAPBIH
B Pecnybnuke Caxa (fIKyTMA) YCTaHOB/NEH BbLICOKWMI PErvoHasbHbIN
YPOBEHb PACNpPOCTPAHEHHOCTU [AAHHOW MaTONOTMU, W BbIABAEHDI
umKAndeckne Gayktyaumm yactotol BPIH ¢ TeHAeHUMel K nosbiwe-
Huto. Mo MHEHWIO aBTOPOB, BbI3bIBAET CEPbE3HYI 03ab0YEHHOCTb
TEHAEHUMA K CHUMKEHWUIO BO3pacTa poautenein getei ¢ BA YJO,
YTO AMKTYeT HeobXOAMMOCTb [a/bHElLero COBEpPLUIEHCTBOBAHMA
[AWarHOCTUKK, NPOPUNAKTUKKM, NeYeHUs M peabunutaummn aeten c
BPIH B Pecnybavke Caxa (AkyTua) [12].

Obpawaet Ha ceba BHMMaHKMe u TOT dakT, Yto B Pecnybimke
BawkopToCcTaH porKaaemocTb aeTen ¢ BPIH Bbiwe cpesHecTaTuCTu-
yeckoit no PO [25]. B Mepmckom Kpae u ropoge Mepmu yactota BA
YN0 cpeam KMBOPOKAEHHBIX cocTasuna 1:700 [26], a 4na cpaBHEHMA
B EBponeickux cTpaHax 3ToT NokasaTesb pasBHaetca 1:500-1:1000 [26,
27]. Yuét naumenTos ¢ BAPBIH B r. Bopucornebck (BopoHexckas 06-
NacTb), NoKasan, 4to Ha 1000 HOBOPOXKAEHHbIX poxaaetcs 0,64 pe-
6EHKa c JaHHOM naTonoruei [28].

YyiiknH CB ¢ coaBT (2018) cBMAETENBCTBYIOT, YTO EXKETOAHO YMC-
10 HOBOPOXAEHHbIX ¢ BAPBIH yBennumsaetca Ha 1,38 Ha Kaxaple
100 TbicAY HaceneHusa, U NPUBOAAT AaHHble PacNpPOCTPaHEHHOCTU
BPI'H y peteit KpacHospckoro Kpas, KnpoBckoi obnactu, TatapcTaHa,
XabapoBcKoro Kpas v apyrux cybbekTos PO [29].

B 1990-2010 roap! KpacHospcKuMit Kpaii o nokasaTtento pacnpo-
cTpaHéHHocTu BAPBIH npesbiwan cpegHecTaTUCTUYECKME AaHHbIE N0
Poccuu. Kak cunTatoT aBTopbl, BO3MOXKHO, 3TO OblN10 CBA3aHO C HEONa-
TOMPUATHOMN 3KONOrMYECKOM 0B6CTaHOBKOIN. ABCONOTHOE KOMMYECTBO
JeTeil ¢ OfHOCTOPOHHMMU pacLiesMHaMKU Npeobnafano Hag Ay-
CTOPOHHUMM. AHaNM3 NOPOKOB Pa3BUTUA rybbl n HEGa B KnMpoBcKoii
obnactv nokasan, yto vactota BPBIH coctasnana 1:1078 xumBopo-
KAEHHbIX. CBbIe NoNoBUHbI (52%) TaKMX AETeil MMENU PaCLLENUHDI
MATKOro M TBEpAoro Héba, cneposaTenibHO, MM Tpebosanocb bonee

the population [5]. According to WHO, world statistics on the fre-
guency of births of children with CLCP is 0.6-1.6 cases per 1000
newborns. Researchers acknowledge that CLCP is a very common
malformation of the MFR, which tends to increase in frequency
[7, 8]. Occupying 3-4™ place in the structure of CMMFR, it is the
most severe functional and anatomical disorders [9-11].

According to some authors, incidence of CLCP varies from
1:500 to 1:1000 which depends on the origin and time interval
of research [12-14]. In the Russian Federation, the incidence of
this pathology ranges from 1:653 to 1:1280. The wide range can
be explained by regional and populational variations. The rate of
bilateral, left and right cleft palates is estimated as 1:6:3 [15-23].
At the same time, every fifth child born with cleft palate presents
with syndromic pathology [22]. In Russia children with BCULP
make up 54% of the annually detected CM (from 3.5 to 5 thou-
sand cases) [24].

For the period from 2010 to 2016 in the city of Volgograd
and the Volgograd region, the CM prevalence constituted 1:630
or 1.6 per 1000 live births. Moreover, in industrial areas, the fre-
quency of CM was significantly higher than in rural areas. Left
unilateral clefts accounted for 68.7%, and right ones — for 31.3%.
Boys had this pathology 2.5 times more often than girls (71.01%
and 28.89%, respectively) [5].

In several publications high regional level of prevalence and
cyclic fluctuations of BCULP were demonstrated in the Republic
of Sakha (Yakutia) with an upward trend. According to some au-
thors, the trend towards younger age of parents of children with
CMMEFR is of serious concern, which dictates the need for further
improvement of diagnostics, prevention, treatment and rehabil-
itation of children with CLCP in the Republic of Sakha (Yakutia)
[12].

Attention is also drawn to the fact that in the Republic of
Bashkortostan, Russian Federation the birth rate of children with
CLCP is higher than the average for the Russian Federation [25]. In
the Perm Region and the city of Perm, the frequency of CMMFR
among live births is 1:700 [26], and for comparison in European
countries this indicator is 1:500-1:1000 [26, 27]. In Borisoglebsk
(Voronezh region, Russian Federation) the prevalence of BCULP is
0.64 per 1000 newborns [28].

Chuykin SV et al (2018) notes that annually the number
of newborns with BCULP increases by 1.38 for every 100 thou-
sand population and provides data on the prevalence of BCULP
in children of the Krasnoyarsk region, Kirov region, Tatarstan,
Khabarovsk region and other subjects of the Russian Federation
[29].

In 1990-2010, the Krasnoyarsk region exceeded the average
statistical data for Russia in terms of prevalence of BCULP. Accord-
ing to the authors, this was possibly due to the unfavorable envi-
ronmental situation. The absolute number of children with uni-
lateral clefts prevailed over bilateral anomalies. Analysis of CM of
the lip and palate in the Kirov region showed that the incidence
of BCULP was 1:1078 of live births. More than half (52%) of these
children had clefts of the soft and hard palate, therefore they re-
quired a longer and more complex treatment. The frequency of
BCULP on the territory of the Republic of Tatarstan had signifi-
cant fluctuations: from a minimum of 0.8% in 2003 to a maximum
value of 4.0% in 2011. Seasonal studies of the birth rate of chil-
dren with BCULP among the cities of Tatarstan showed that their
maximum share in the morbidity structure was in spring (March)
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AnuTenbHoe n cnoxHoe nedyeHune. Yacrota BAPBIH Ha Tepputopum
Pecnybaunku TaTapcTaH MMena 3HauuTeNbHble KonebaHWa: OT MUHK-
myma 0,8% B 2003 rogy A0 MakcvmanbHoOro 3HadeHusa 4,0% s 2011
rofly. MccnenoBaHma ce30HHOCTM poxKaeHusa aeteld ¢ BAPBIH cpean
ropofoB TaTapcTaHa MOKa3a/u, YTO MaKCMMaJsIbHas UX [0NA B CTPYK-
Type 3a6071€BaeMOCTM NPUXOAMAACk Ha BecHy (mapT) — 10,741,1% u
neto (uonb) — 10,1+1,0%. 3umoii 3abonesaemocTb 6bina MUHUMaNb-
HOW. BmecTe ¢ Tem, yacToTa poxaeHus aeteit ¢ BOPBIH He BbisBuna
CTaTUCTUYECKOM PasHULLbI B 3aBUCUMOCTM OT NOAA. A pa3/iMume B IOKa-
NN3aLLMMN U COYETAaHHOM MOpPAXKEHUM BEpPXHeW rybbl u HEBA Bbino CTa-
TUCTUYECKM 3HAYMMbBIM. B TO Ke Bpema aHa/In3 pOXKAAaeMOCTU AeTel ¢
BAPBIH Xabaposckoro Kpas nokasan cTabuibHOCTb PaCnpOCTPaHEH-
HocTv 3a nepuog, ¢ 2004 no 2008 rogbl, KoTopas cocTasuaa 1 Ha 850
HOBOPOXAEHHDIX [29].

ExxerogHo Ha 1000 HOBOPOXAEHHBIX YBEMYMBAETCA Ha YeT-
BEPTb poxkaeHue geteit ¢ BA Y10 u B Pecnybnuke Benapych. YuéHble
3TO CBA3bIBAIOT ¢ YepHObbINbCKOM aBapuei, rae 4o cux nop 20% 3e-
Me/b 3arpA3HEHO AONTOXMBYLLMMM PAAMOHYKAAAMU [24].

CornacHo CTaTUCTMYECKMM AaHHbIM No KasaxctaHny 4acTtoTa
poxaeHua geteit ¢ BA Y10 B cTpaHe 0CTaéTcs BbICOKOM U COCTaBASAET
1:880. bonee 6000 feTeit COCTOAT Ha AMCMAHCEPHOM Y4ETE, @ OKOJI0
400 peTelt eXXerogHoO POXKAAOTCA C 3TOW NaTonorueii [3).

YacToTa paccmatpuBaemoit aHomanuu B LaHxae gocturaert 1,2
Ha 1000 HOBOPOXAEHHbIX, Ha ®PuannnuHax — 1,5 Ha 1000 xwuBopo-
HKAEHHDbIX, B ANOHMM 0TMeyvaeTca 2 ciyyas Ha 1000 mnageHues [30].
Abualfaraj R et al (2017) nokasanu, yto B EBpone 4ncio 60/bHbIX C
BAPBIH ysennumnock 3a nocnegHue 40 net B 2 pasa [31].

CnegyeT OTMETUTb, YTO 3Ta apXMBaXKHasA NPobaeMa BOMHYET U
MHTEpecyeT MHOTUX uccnepoBateneit. OgHako B pecnybamkax Cpeg-
Hell A3uM 3TOMy BOMPOCY HE YAENAEeTCA AO/MKHOTO BHUMAHWA, YTO
OTPAMKAETCA Ha HeLOCTAaTOYHOWM WM3YYEHHOCTU YACTOTbl BCTPEYaEeMo-
CTV BPOXKAEHHbIX MOPOKOB Pa3BUTMA YENHOCTHO-MLIEBOTO CKENETA Y
aeteii [2]. Mo aaHHbIM NpoBeaéHHOro B 2005-2009 rogbl aNMAeMno-
NNOrMYECKOro MCCNeaoBaHnA No U3y4eHUIo pacnpocTpaHeHna BPTH B
HaBsowuicKkoit 0bnactu Y3bekuctaHa bbino BbiABAEHO, YTO Ha 620 K-
BOPOXAEHHDIX npuxogunca 1 cnyyait BPTH, 1 3a yKasaHHbIN nepuog,
MPOMUCXOANA NMOCTOAHHBIN POCT YMCNA TakuX AeTelt [32].

Mo TafKUKUCTaHY MMEETCA eAMHCTBEHHAn paboTa B JaHHOM Ha-
NPaB/AEHWMK, FLe aBTOPbI NPOBENM aHANN3 APXMBHbIX AAHHbLIX B NEPUOA,
¢ 2009 no 2019 roabl naumeHToB ¢ BPBIH no obpaliaemoctvt no Bcem
pervoHam Pecnybnvkv TagKMKMCTaH. [MHAMMKA pPacnpocTpaHeHus
[aHHOI natonorum cpeam scex BA Y10 no obpallaeMocTn U3MeHs-
nacb ot 34,5% o 79,4%, Npy 3TOM BCTPEYAEMOCTb SAaHHOM NaTON0OMMK Y
ManbymKoB Bbina B 1,22-1,89 pas yallle, Yem y AEBOYEK, @ OAHOCTOPOH-
Huit npouecc B 10,5 pa3s Yalle Nnpeobnagan Hag ABYXCTOPOHHUM [33].

Mpv BAPBIH Hapywatotca QyHKUMM AbIXaHUA, MUTAHMA U peun
[32, 34]. B cBA3M € 3TUM, OTMEYAETCA YCTOMUYMBAA TEHAEHUMA POCTa
Yyucna [eTen ¢ orpaHUYeHHbIMM BO3MOXKHOCTAMM 340p0BbA. Ha ce-
TOAHALIHWUI AeHb YYEHbIE MOTYT BbIABUTb MPUUMHY NATONOMMK, TN eé
HacnegoBaHMA M 4aBaTb NPOrHO3 PUCKa NOBTOPHOTO POMAEHMA pe-
6€HKa c BA [34-36].

ABTOpbI CTaTby CYUTAIOT BaXkHbIM 3aTPOHYTb Npobnemy dakTo-
pOB pWCKa B BO3HWMKHOBEHMM BPTH. HabntogaeTcs nocTosiHHbIN pocT
KO/IMYECTBa CYNPYMKECKMX MNap, B KOTOPbIX XOTA Obl O4MH M3 Cynpyros
— HocuTenb BA YJ10 [37]. Kak ykasbisaeT Whitehill TL (2002), ocHoB-
HbIMW 3TMONOrMYECKMMM dakTopamu pa3sutua BA YJ10 B nepsble 1,5-
2 mecaLa 6epeMeHHOCTU ABNAKOTCA COYETaHWE BUPYCHBIX UHOEKLINN,
HexBaTKa BUTAMMHOB, BO34EWCTBME TEPATOreHOB, CTpecc, 0byYeHne
[38]. Kacumosckan HA (2020) Takke Noa4EpPKMBaAET, YTO LETEPMUHAH-
TaMM PUCKA MOTYT BbICTyNaTb PasnyHble MeUKo-61onornyeckue,
3KONOrMYecKkme 1 coumanbHble GpakTopsl. Tak, 38,1% obcneayembix
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—10.7+1.1% and in summer (July) — 10.1£1.0%. In winter, the in-
cidence was minimal. At the same time, the birth rate of children
with BCULP did not reveal any statistical difference for gender,
while distribution for localization and combined lesions of the up-
per lip and palate reached the level of statistical significance. At
the same time, analysis of the birth rate of children with BCULP in
the Khabarovsk region showed its stable level for the period from
2004 to 2008, constituting 1 in 850 newborns [29].

In the Republic of Belarus, birth rate of children with
CMMEFR increases annually by 25%. Scientists associate this ob-
servation with the Chernobyl disaster, as 20% of its territory is
still contaminated with long-lived radionuclides [24].

According to statistical data in Kazakhstan, the prevalence
of CM of the MFR in the country remains high and amounts to
1:880. More than 6,000 children are clinically tracked, and about
400 children are born with this pathology every year [3].

The frequency of this CM in Shanghai reaches 1.2 per 1000
newborns, in Philippines — 1.5 per 1000 live births, in Japan — 2
per 1000 [30]. Abualfaraj R et al (2017) showed that in Europe
the number of patients with BCULP has doubled over the past 40
years [31].

It should be noted that this paramount problem draws at-
tention of many researchers. However, in the countries of Central
Asia, this issue is not given due importance, which is evidenced
by rare studies of the prevalence of CMMFR [2]. According to the
data of an epidemiological study conducted in 2005-2009 regard-
ing incidence of CLCP in the Navoi region of Uzbekistan, it was
shown to constitute 1 case per 620 live births, and during this pe-
riod there was a constant increase in the number of children with
this pathology [32].

For Tajikistan, there is the only relevant paper, where the
authors analyzed archival data in the period from 2009 to 2019
of patients with CLCP by referral in all regions of the Republic of
Tajikistan. The dynamics of growth of this pathology among all
CMMER in terms of appealability varied from 34.5% to 79.4%,
while the prevalence of this pathology in boys was 1.22-1.89
times more often than in girls, and the unilateral clefts were diag-
nosed 10.5 times more frequently than bilateral ones [33].

In patients with BCULP respiration, nutrition and speech are
impaired [32, 34]. As prevalence of this pathology increases, the
number of disabled children grows respectively. Today scientists
can identify the cause of this pathology, the type of its inheri-
tance and predict the risk of the repeated birth of a child with this
CM [34-36].

The authors of the article give importance to the problem
of risk factors for the incidence of CLCP. There is a constant in-
crease in the number of married couples in which at least one of
the spouses is the genetic carrier of the CMMFR [37]. As stated
by Whitehill TL (2002), the main etiological factors in the devel-
opment of CMMFR during the first 1.5-2 months of pregnancy
are a combinations of viral infections, vitamin insufficiency, ex-
posure to teratogens, stress, and radiation [38]. Kasimovskaya NA
(2020) also emphasizes that various biomedical, environmental
and social factors can serve as risk determinants. Thus, 38.1% of
the surveyed women confirmed the use of antibiotics, salicylates,
sulfanilamides and other medications in the first trimester of
pregnancy [39]. Therefore, a detailed study of the frequency and
etiology of CMMFR is of primary importance, since it allows us to
provide their effective prevention [40].
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YKEHLMH OTMETUAM NPUEM aHTUOUOTUKOB, CaIMLMNATOB, CyNbdaHu-
NaMUAHBIX U Apyrnx GapmMaKkoNorMyecknx CpeacTs B NepBom Tpume-
cTpe 6epemeHHocTH [39]. ChepoBaTenbHO, NogpobHoe nsyyeHne Ya-
CTOTbI M 3TMON0TMKM BA Y10 06nacTv MMeeT NPMOPUTETHOE 3HAYEHWeE,
TaK Kak No3BO/IAET Pe3y/IbTaTUBHO PeLlaTb BONPOChI UX NPpodUNaKTh-
Ku [40].

M3 BbiwensnoxeHHoro cneayert, yto BA Y10 asnAoTca akTyanb-
HOW KaK C MeAMUMHCKOM, TaK U COLMabHOWM ToueK 3penus [41, 42].
TaK KaK [19 34paBooxpaHeHms aTa npobaema o4eHb 3HaUMMA, TO Y4é-
HbIM C/leflyeT NPOJOKNTL U3bICKAHUA B 3TOM Hanpasaexnum [43].

Takum 06pa3om, B Hallem 0630pe NoKasaHa LMKANYECKan TeH-
[AEHUMA K pOCTy YacToTbl poxkaaemocTn aetei ¢ BAPBIH. B cBasu ¢
3TUM, MOHUTOPUHT PAcNpPOCTPAHEHHOCTM U YaCTOTbl POXKAEHMA AeTel
¢ BAPBIH B pa3HbIX peroHax Mupa Heobxoanum A1 NAaHUPOBaHMA
PaHHWUX Ne4ebHO-0PTOAOHTUUECKUX MEPOMNPUATUI C MOMEHTA PO Aae-
HUA W AanbHeNIero B3pocneHns pebéHka, ana KoMPOpTHOro Kave-
CTBA KM3HM, KOTOPOE HAMpAMYylO0 3aBUCUT OT CTOMATONOrMYECKOro,
COMATMYECKOro M NCUXON0TMYECKOr0 340P0BbA.

3AKNIOYEHUE

Pogutenu peteit ¢ BPTH cTankmBatoTca He TONMBbKO C MeAULIMH-
CKMMM 33Zla4aMM SIeYEHUA CBOMX LETEMN, HO M C NCUXONOTUYECKUMM
npobnemamu B CEMbe, YTO MOMKET CTaTb MPUUYUHOW, B TOM YUCAE, U
pa3sogos. CTaB B3pOC/AbIMM, TaKMe MaLMeHTbl OYeHb 4acTo MMetoT
CNOXKHOCTY C NONYYEHUEM KeNaeMoi npodeccumn 1 ¢ TPyaoyCTpOi-
ctBom. CnepoBatenibHo, TpebyeTtca AanbHelwan pa3paboTka MeToL0B
1 NOAXOL0B NpeaoTBpalLeHna pacnpocTpaHéHHocTn BA Y10, nosbl-
LeHMe KayecTBa KOMNNEKCHON MeAMKO-COLManbHOM peabunutaumm
[eTel C JaHHOM NaToNOTVEN U UX POAUTENEN, U, HA HaL B3INAL, AaH-
Has npobaema foNKHa ObITb BbIHECEHA HA OAHO U3 NEPBbIX MECT A/1A
CUCTEMBI 34PaBOOXPAHEHUSA BCErO MMPa.

Thus, the CMMFR are important from medical and social
points of view [41, 42]. Since this problem is essential for health
care, scientists should continue their investigations in this area
[43].

Our review shows a cyclical trend towards an increase in the
birth rate of children with BCULP. In this regard, monitoring the
frequency of birth of children with BCULP in different regions of
the world is necessary for planning of early medical and ortho-
dontic measures from the moment of birth and during further
growth of a child, for his future comfortable life, which directly
depends on dental, somatic and psychological health.

CONCLUSION

Parents of children with CLCP are facing not only medical
problems with their children, but also psychological challenges
in their family, which can among other issues result in divorces.
When these patients grow up, they encounter difficulties in ob-
taining the desired profession and employment. Therefore, fur-
ther development of methods and approaches to reduce prev-
alence of CMMFR, improve the quality of complex medical and
social rehabilitation of children with this pathology and their
parents is required and, in our opinion, should be placed at the
forefront of the agenda for the health care system of the whole
world.
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OCHOBHBIE ACITEKTBI CITAEYHOV TOHKOKUIITEYHOM HEITPOXO AVIMOCTU

M.K.TYAOB!, 4.C. CAAVIMOB!, C.I. AAN-3AAE?, A.P. AOCTUEB?, '.11. KOBJAOB!

1 Kagpeapa obureit xupyprum Ne 1, TagsKiKCKIit ToCyAapCTBEHHbII MEAMIIMHCKIT yHuBepcuTeT um. Abyaan ubru Cuno, Jynrante, Pecriybanka Taaxmkuctan
Kadeapa xupypruueckux 6oaesneir No 1, Taa>XKuKCKuii rocyapcTBeHHBI MeAMIIMHCKMI yHuBepcuteT uM. AOyaau nbnau Cuno, Aymande, Pecrry6anka Taa-

JKUKMCTaH

AKTYyanbHOCTb NPo61eMbl OCTPOM CNaeyHOM TOHKOKULLEeYHOW HenpoxoanmocTv (OCTKH) o6ycnioBneHa BbICOKOM e€ pacnpoCTPaHEHHOCTbIO, HauYneEM
onpesenéHHbIX TPYAHOCTEN B AWArHOCTUKE, YTO BAMAET Ha BbIOOp MeToAa eé ieveHuns. Kpome Toro, OTAaNEHHbIE Pe3y/bTaTbl IEYEHUA HE/b3A CYUTATb
YAOBNETBOPUTENbHBIMM M3-32 HONBLIOMO YMCNa Cy4aeB NOBTOPHOrO pa3suTua OCTKH. Tak, B 64-93% cnyyaes y nauuMeHTOB NOCae NPOBEAEHMUA one-
paTUBHbIX BMELLATENbCTB Ha OpraHax bprolwHOM NonocTn obpasyroTcs cnaiku. HeobxoAMMo OTMETUTD, YTO YacToTa C/yyaes peumanBea 3abonesaHus
nocse NPoBeAEeHMA OTKPbITbIX XMPYPrMYecKUX BMeLLaTenbeTs gocTuraeT 30% ciy4yaes, a nocie NOBTOPHbIX ONepaLLnii 3TOT NoKasaTeslb yBeNn4mBaeTca
[0 78%. Bonbluoe 3HaYeHNe UMEeET onpesesieHne OCHOBHOTO 3TUO0rMYECKOTo GaKkTopa, YTO NO3BO/IAET OLEHUTL LieNecoobpasHOCTb BbIMOSHEHUS
onepauum, Tak Kak U3BECTHO, YTO NPM OTCYTCTBUM CMAEYHOrO NPOLLECcca NeveHne MOXKET bbiTb KOHCEPBATUBHBIM. B 3TOM nnaHe 60/1bly0 NOMOLLb
MOTYT OKa3aTb PEHTTEHONI0TMYEeCKNe METOAbI NCCNe0BaHNA. XMPYPruyeckoe BMeLIaTeNbCTBO PEKOMEHAYETCA MPOBOAUTDL MPU HAZIMYUM CUMNTOMOB
ANCOYHKLUMM KMLLEYHMKA, He UcYe3atoLmX Nocae KOHCePBaTUBHOO iedeHnsa bo npu ux ycyrybneHun. B nocnegHune fecaTuneTua cneLmanmuctbl B
obnactv abaoMVHaNbHOW XMPYPIUK CTPEMATCA PACLIMPUTD NOKa3aHWUA K NPOBEAEHMIO 1anapoCKOMUYECKUX BMELLATENbCTB C Lie/Ibl0 CHUMKEHUS UHBa-
3MBHOCTM ONEPATUBHOIO BMELLATebCTBA, YTO NO3BOIUT CHU3UTb U PUCK PAa3BUTMA CMaeyHOro npouecca.

KntoueBble cnoBa: KuweyHas Hernpoxooumocms, MOHKUL KUWEYHUK, orepayus, cnaliku, nanapockonuyeckuli adze3uonusuc.

Ana uutuposaHua: fynos MK, Canumos [C, Ann-3age Cr, foctves AP, Kobunos M. OCHOBHbIE acneKTbl CMaeyHOW TOHKOKULWIEYHON HEMPOXOAMMOCTU.
BecmHuk AsuuyeHHel. 2021;23(2):269-79. Available from: https://doi.org/10.25005/2074-0581-2021-23-2-269-279

MAIN ASPECTS OF ADHESIVE SMALL BOWEL OBSTRUCTION

M.K. GULOV], D.S. SALIMOV?, S.G. ALI-ZADE? A.R. DOSTIEV!, 1.I. KOBILOV!

1 Department of General Surgery Ne 1, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan
2 Department of Surgical Diseases No 1, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Immediacy of the problem of acute adhesive small bowel obstruction (AASBO) is due to its high prevalence and presence of certain difficulties in
diagnosis, which affect the choice of the treatment method. In addition, the long-term results of treatment cannot be considered satisfactory due
to the large number of AASBO recurrences. In 64-93% of cases, adhesions form on the abdominal organs after surgery. It should be noted that their
recurrence after open surgery reaches 30% of cases, and after repeated operations this value increases to 78%. Determination of the main etiological
factor is of great importance, which makes it possible to assess the feasibility surgery, since it is known that if adhesions do not develop, treatment can
be conservative. In this regard, X-ray methods of investigation can be of great help. Surgical intervention is recommended in the presence of intestinal
dysfunction symptoms that do not disappear after conservative treatment or when it worsens. Surgical intervention is recommended if symptoms
of intestinal dysfunction do not disappear after conservative treatment or if they deteriorate. n recent decades, specialists in the field of abdominal
surgery have been striving to expand the indications for laparoscopic interventions in order to reduce the invasiveness of surgery, which will also
decrease the risk of adhesions.

Keywords: Bowel obstruction, small intestine, surgery, adhesions, laparoscopic adhesiolysis.

For citation: Gulov MK, Salimov DS, Ali-Zade SG, Dostiev AR, Kobilov Il. Osnovnye aspekty spaechnoy tonkokishechnoy neprokhodimosti [Main aspects of
adhesive small bowel obstruction]. Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(2):269-79. Available from: https://doi.org/10.25005/2074-0581-2021-23-2-
269-279

AKTyanbHocTb npobnembl OCTKH obycnosneHa eé BbICOKOM
PacnpPOCTPaHEHHOCTbIO, HAIMYUEM ONPEAENEHHBIX TPYAHOCTEN B AM-
arHOCTMKe, YTO BAKSET Ha BbIBOp MeToZa eyeHus. Kpome Toro, otaa-
NEHHble pe3y/bTaTbl IeYeHWA HeNb3A CYNTATb YA0BAETBOPUTENbHBIMM
13-3a 60/1bLIOrO YNCNa CNyyaes NoBTopHoro paseuta OCTKH. Tak, B
64-93% cnyyaeB y NaumMeHTOB NOC/1e NPOBEAEHMA ONEPATUBHBIX BME-
LIaTeNbCTB Ha OpraHax BprowHoi nonoctn obpasykoTcs cnaikum [1].
HeobxoAMMO OTMETUTD, YTO YaCcTOTa C/Ty4aeB peLuanBa 3abonesaHns
nocsie NPOBEeAEHNUS OTKPbITBIX XMPYPrUYeCcKMX BMELLATENbCTB A0CTU-
raet 30% cnyyaes [2-4], a nocne NOBTOPHbIX OMNepaLumii 3TOT NoKasa-
Tenb yBenunumsaetca go 78% [3].

B nocnegHue pecAtunetua cneuuanuctol B 0bnactu abaomu-
HaNbHOW XMPYPIUM CTPEMATCA PACLUMPUTD NMOKa3aHMA K NPOBEAEHWIO
NanapoCKONMYECKMX BMELIATENbCTB C Le/Ibl0 CHUMEHUA UHBA3UBHO-

The urgency of the problem of AASBO is due to its high prev-
alence, presence of certain difficulties in diagnosis, which affect
the choice of a treatment method. In addition, the long-term re-
sults of treatment cannot be considered satisfactory due to the
large number of cases of recurrent development of AASBO. Thus,
in 64-93% of cases, adhesions form on the abdominal organs af-
ter surgical interventions [1]. It should be noted that recurrence
of the disease after open surgery reaches 30% of cases [2-4], and
after repeated operations this figure increases to 78% [3].

In recent decades, specialists in the field of abdominal sur-
gery have been striving to expand the indications for laparoscop-
ic interventions in order to reduce the invasiveness of surgery,
which also reduces the risk of adhesions development [3, 5].
However, at the same time, frequency of an open access conver-
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CTW ONEepaTMBHOIO BMELLATE/IbCTBA, YTO MO3BOAAET CHU3WUTL U PUCK
pa3BuTMA cnaeyHoro npouecca [3, 5]. OgHako npu 3Tom YactoTa
CNyyaeB KOHBEPCMM Ha OTKPbITbIA METOL XMPYPruyeckoro Bmella-
TeNbCTBA MOMKET COCTaBNATb OKONO 63%, B pe3y/bTaTe Yero yBeamuu-
BalOTCA A/WUTENbHOCTb onepauuu, obliee KOAMYecTBO nocaeonepa-
LIMOHHbIX OCNIOXKHEHWUIA, a TaKKe BO3pacTaloT GMHAHCOBbIE PAcxoabl
Ha npoBoaumyto Tepanuto [6-8]. Yalie Bcero He0bXoaMMOCTb nepe-
X0Zla Ha OTKPbITbIN JOCTYN 06yCcNOBAEHA OTCYTCTBUEM BO3MOMHOCTM
6€e30nacHOr0 MPOBEAEHWA /1aNapOCKOMUYECKOrO aaresnonusnca y
60/1bHbIX C OBLIMPHBIM CMIAaeYHbIM NPOLLECCOM B BPIOLLIHOW NONOCTU U1
4ype3mepHO PacTAHYTbIMM NETAAMM KuLIEYHWKa [4, 6, 8].

Kak M3BECTHO, pa3BMTME CMaek B GPIOLIHOW MOMOCTU MOMKET
6bITb BPOXKAEHHOTO reHesa, WM Ke OHU MOryT BbiTb NPUOBPETEH-
HbIMW. YacToTa BCTpeYaemocTu cnaiikoobpa3oBaHUA BPOXAEHHOMO
XapakTepa cocTasnseT meHee 4%. [aHHbli BUA cnaek obpasyetca
BO Bpems GOPMMPOBAHMA UM Pa3BUTMA OpraHoB. Takue Cnaliku, Kak
NpPaBUO, HUKaK He NPOABNAIOTCA M OBHAPYKMBAIOTCA C/ly4aHbIM 00-
pasom [9, 10]. MpnobpeTéHHble cnaiku Yawlie Bcero GopmupytoTcs B
6pPIOLLHOM NONOCTM NPY Pa3BUTUM BOCMANUTENBHOTO NpOLLecca noce
NpoBefeHNA Pa3nNYHbIX Onepaumit Ha opraHax bpoLIHOM NoNOCTH,
npy PasBUTUM SHOOMETPUO3a, TaKKe OHU MOTYT BO3HUKHYTb B pe-
3y/bTaTe nposefeHua paguotepanuu [11]. BosHuKwan BcieacTsve
CnaeyvyHoro npouecca MexaHW4yeckas popma TOHKOKMLLEYHOW Henpo-
xoanmocTu (TKH) moskeT 6bITb NoaHOM AMBO HEMOAHON. Y NaLuMeHToB
¢ HenonHol ¢popmoit TKH MoKeT oTMeuaTbca NpoxoxaeHve coaep-
JKMMOTO MO KULIEYHUKY, @ Y MaUMEHTOB ¢ NosHol dopmoit TKH Kku-
LEeYHOe COAePKUMOe 3aiepKMBaeTca B 06nacTu npenatcTeua [12].

OCHOBHOM Lienblo NpoBeseHNA AaHHOMO INTEPATYPHOrO aHaNN-
3a ABWJICA MOMUCK HOBbIX AaHHbIX 06 0COBEHHOCTAX 3THOMATOreHesa,
[MarHoCTUKM n nedeHna OCTKH ¢ Lenbio MX NPUMEHEHMUA B KANHKUYe-
CKOW npakTvke. MoucK uTepaTypbl Nposoauaca no 6asam PubMed,
Embase, Elibrary u Cyberleninka, HaunHas ¢ aHBaps 2000 r. no mapt
2021 r., 6e3 orpaHuyeHuit No cTaTycy NybavKaumum unm asbiky. bbiin
paccMOTpeHbl BCe TUMbl UCCAeA0BaHWM, B KOTOpbIX coobliaeTca o
YacToTe OC/NOXKHEHWI, CBA3AHHBIX CO CMaevyHbIM npoueccom. Mep-
BUYHbIM PE3YNIbTAaTOM MOWCKA ABAANNCD AaHHbIE O YacToTe Pa3BUTUA
OCTKH y naumeHTOB, NepeHECLUNX B aHaMHe3e onepaLMn Ha opraHax
6pIOLIHOM NONOCTU. BTOPUYHBIMKM MCX0AaMM BblIM YACcTOTa Pa3BUTUA
OCTKH uHoM 3TMONOMMK, PasHMLA B NPOLO/IKUTENBHOCTM OnepaLuii
B 3aBUCMMOCTM OT UX TUNa, ATPOrEHHOE NOBPEXAEHNE KULIEYHMKA BO
Bpema agresnonunsa. Mogenb cnyyaiiHbix 3pdeKToB Mcnoab3oBanach
[NA Y4ETa HEOAHOPOLHOCTU UCCNELOBAHMIA.

[Ona obpas3oBaHWA cnaeyHoro npouecca B HprOLWHON NONOCTH
Heobxoaum pAag, ycnoBuiA. Kak M3BECTHO, MPU MOBPEXAEHUN Me30-
Te/IMaNbHOTO €105 BPIOLIMHBI B 3TUX Y4acTKax Pa3BMBaeTCA BOCMau-
Te/bHbIN NpoLecc, KOTOPbIK, B CBOKO O4Yepesb, 3amnycKaeT npoLecchl
dubpuHOreHesa c ycuneHMem MexaHusmoB Koarynsauum [13]. 3To
NPUBOAUT K YCUIEHUIO M KNETOYHOTO MeTabonnsma, yBENUYEHMIO
KONWMYeCTBa BOCMANWUTENbHbIX KNETOK Ha (OHE YBEINYEHUA KOHLIEH-
Tpauuu GubpuHoreHa [14]. B wutore mpovcxoguTt ceA3biBaHWe Ou-
bpuHOreHa pAAOM PacrnonoKeHHbIMU CTPYKTypamu. [anee, B mecTte
NOpaXKeHWs, MPOWUCXOAMT yBenUYeHWe Konuyectsa ¢ubpobnactos,
KoTopble 06/13JatoT afire3uBHbIMU CBOWCTBAMU, @ BblAENEHHDIN du-
6puHoreH TpaHchopmmpyetcs B GUOPUH. B HOPpManbHbLIX YCNOBUAX
GubpUHONUTUYECKME (GaKTOPbI (TaKMe KaK TKAHEBble aKTUBAaTOPbI
NAa3MMHOreHa) paclienaioT GUBPUH Ha bonee MEIKME SNEMEHTSI,
TaK Ha3blBaeMble NPoAyKTbl pacnaga ¢oubpuHa [15]. B To e Bpems
BO3HMKatoLwye npu obpasosaHum ¢pnbpuHa n pubpuHonmse Hapylue-
HUA cnocobcTByOT cnaiikoobpasoBaHuio. MOMUMO MONEKYNAPHbIX
U3MEHEHWIA, NOBpPEXAEHME BPIOWMHBI BO BPEMA OMepaLuy TaKKe
NPUBOAMT K CHUMKEHMIO KPOBOTOKA M /IOKA/IbHOM YCTOMYMBOCTU du-
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sions can be about 63%, as a result of which the duration of the
operation, the total number of postoperative complications, and
also the financial costs of the therapy increase [6-8]. Most often,
the need to switch to open access is due to the lack of the possi-
bility of safe laparoscopic adhesiolysis in patients with extensive
adhesions in the abdominal cavity and excessively stretched bow-
el loops [4, 6, 8].

It is well known that development of adhesions in the ab-
dominal cavity can be congenital or acquired. The incidence of
congenital adhesions is below 4%. This type of adhesions is
formed during organogenesis. Such adhesions, as a rule, do not
have manifestations and may be an accidental finding [9, 10]. Ac-
quired adhesions are most often formed in the abdominal cavity
due to a local inflammatory process after various operations on
the abdominal organs or with the development of endometrio-
sis, and they can also arise as a result of radiotherapy [11]. The
mechanical form of small bowel obstruction (SBO) appearing as
a result of the adhesive process can be complete or incomplete.
In patients with incomplete SBO, the intestinal contents may pass
through the intestine, while in patients with complete BO, intesti-
nal contents are retained in the area of the obstacle [12].

The main purpose of this literature review was to search for
new data on the details of etiopathogenesis, diagnosis and treat-
ment of AASBO with the aim of their application in clinical prac-
tice. Literature searches were conducted in PubMed, Embase,
Elibrary and Cyberleninka databases from January 2000 to March
2021, without restrictions on publication status or language. All
types of studies that report the incidence of complications associ-
ated with an adhesion process were considered. The primary re-
sult of this search was data on the incidence of AASBO in patients
with a history of surgery of abdominal organs. Secondary out-
comes were the incidence of AASBO of a different etiology, the
difference in the duration of operations depending on their type,
iatrogenic damage to the intestine during adhesiolysis. A random
effect model was used to account for research heterogeneity.

Certain conditions are necessary for the formation of ad-
hesions in the abdominal cavity. Damage to the mesothelium of
the peritoneum and the resultant inflammation triggers the co-
agulation cascade [13], leading to increased cellular metabolism,
inflammatory cells infiltration, and fibrinogen deposition [14]. As
a result, fibrinogen binds to adjacent structures. Further, at the
site of lesions a number of fibroblasts with adhesive functions
will increase, while released fibrinogen transforms into fibrin. Un-
der normal conditions, fibrinolytic factors (such as tissue plasmin-
ogen activator) cleave fibrin into smaller elements, the so-called
fibrin breakdown products [15]. At the same time, the imbalance
arising during the formation of fibrin and fibrinolysis contribute
to adhesion formation. In addition to molecular changes, damage
to the peritoneum during surgery also leads to a reduced blood
flow and persistence of the fibrin matrix, preventing the organiza-
tion and resorption of clots [16]. Initial increase of the intestinal
lumen leads to an increase of the peristaltic activity of its proxi-
mal parts, and is also accompanied by a weakening of peristalsis
in the distal parts of the intestine, which is due to a compensa-
tory attempt to increase the intraintestinal pressure in order to
strengthen pushing of intestinal contents through the obstruction
site [17]. As a result, muscle tone gradually begins to weaken due
to excessive load, which leads to the cessation of intestinal peri-
stalsis [18].
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OGPUHOBOrO MaTpPMWKCa, NPEnATCTBYA OPraHW3aLuM U paccacbiBaHUIO
crycTkoB [16]. Bo3HuMKatowee Ha NepBOM 3Tane yBe/JMYEHWE MNpo-
CBeTa KMULLIEYHMKA NPUBOAMT K MOBbILLEHWUIO NEPUCTANBTUYECKOM aK-
TUBHOCTM NMPOKCMMA/IbHBIX €r0 OTAENOB, @ TaKXKe COMPOBOMKAIETCA
ocnabneHvem nepucTanbTUKM B AMCTA/IbHBIX OTAENAX KULIEYHMKA,
4To 00YCN0BNEHO KOMMEHCATOPHOW MOMbITKOM MOBbLILEHWA BHYTPYU-
KULLEYHOTO AaBNEHWA C LENbio YCUAEHHOTO NPOTAJIKUBAHUA KULLEY-
HOTO COZLEPMKMMOTO Yepes y4acTok 06Typauum [17]. Bcneacraue atoro
TOHYC MbILL, NOCTENEHHO HAaYyMHAeT ocnabeBaTb U3-3a Ype3MepHoi
HarpysKK, 4To BeAET K NPEKPALLEHUIO KULLEYHOW NepUCTanbTukm [18].

Mo HeKoTOpbIM AaHHbLIM, B TeyeHMe 24 4acos Yepe3 NpoceeT
KULLEYHMKA NPOXOAMT B cpesHem okono 9000 mn kuakoctv [19]. B
C/ly4ae HapylleHWs NPOLLeCCOB ObPATHOrO BCACbIBAHMUA KMAKOCTU
M3 KULWEYHWMKA, OHA HAaYMHAET CKanAMBaTbCA B KMLWEYHOM MPOCBETE
N MEKKIETOYHOM MPOCTPAHCTBE, YTO NPUBOAUT K YMEHbLUEHUIO 06b-
éMa BHYTPWU COCYAOB, MMMOBONEMUM, SNEKTPONUTHOMY AucHanaHcy,
M YTO B UTOre MOMKET CTaTb NMPUYMHON Pa3BUTUA LWOKa. Kpome Toro,
06e3B0KMBaHME OpraHM3ma 60/bHOMO M INEKTPONUTHBIN AncHanaHc
MOTYT YCUNIUTBCA B C/Ty4ae Hannums peoTbl [18]. CaasnvBaHue Kuwey-
HbIX BEH U IMMbATUYECKMX COCYA0B BbI3bIBAET OTEK CTEHOK, KOTOPLIN,
B CBOKO OuYepesb, CAABAMBAET apTEPMONbI U KaNUANAPbI, YTO NPUBO-
OUT K CHUKeHuto nepdy3un. Mwemus, npy 3Tom, MOXKET NPUBECTU K
HeKpo3y U nepdopaLym KMULLEYHWK], BNIOTb A0 Pa3BUTUS NePUTOHU-
Ta 1 cencuca [5].

[na ycraHosnenna pgmarHosa OCTKH Heobxogumo nposectut
KomneKcHoe obciefoBaHne 60bHOrO. TllaTesbHbI cH0p aHamHesa
1 npoBeseHue NabopaTopPHO-UHCTPYMEHTA/IbHBIX UCCAEA0BaHUIA He-
00X04MMbl ANA BbIABAEHWA NPU3HAKOB ULIEMMM KMULIEYHMKA, A MPKU KX
06Hapy»KeHMM NOKa3aHO CPOYHOE XMPYPrUYECcKoe BMeLLaTeNbCTBo. Ha-
JIVuMe BbIPaXKeHHOro H0NIEeBOTO CMHAPOMA MOXKET CBUAETENCTBOBATL
06 ULWEMUYECKUX U3MEHEHUAX B KuMeyHuKe [15]. Ewé oaHum Hema-
NOBaKHbIM MOMEHTOM Npu anarHoctke TKH aBnsetca onpegenexmne
OCHOBHOM NPUYMHBI €€ Pa3BUTUA, 3 UMEHHO, Ha/IMYMe CMaeyHOro Npo-
Lecca. BaxkHocTb faHHoro dakTopa obycroBneHa TeM, YTO COMIAcHO
[JaHHbIM paga aBTopos [7, 20], B cpesHem go 85% cyyaes y 60/bHbIX
¢ OCTKH KoHcepBaTMBHOE /leHeHME MOMKET OKa3aTbCA 3P EKTUBHBIM.
Y 60nbHbIX ¢ Npu3Hakamu TKH, y KOTOpbIX paHee NPoBOAUUCH One-
paTVBHblE BMELLATENbCTBA HA OpraHax bPIOLIHOW NOAOCTH, B NEPBYHO
oyepesab, He0bxoaMMo Noao3peBaTh cnaeyHyto dopmy TKH. Cnactnye-
CKan 60Nb B OKOI0MYNOYHOM 061aCTH KMBOTA B BOBLUMHCTBE C/lyYaeB
ABNAETCA OAHVMM U3 PAHHUX NPU3HAKOB 3a60/1eBaHus. MepBOHaYaNbHO
npucTynbl 607N BO3HUKAIOT Yepe3 KOPOTKME MPOMENKYTKM BPEMEHMH,
OZLHAKO NPU ULLEMMYECKMX HAPYLLEHWAX B CTEHKE KMLUEYHMKa 60onb B
YKMBOTE NPMOBpPETaeT NOCTOAHHbIX XapaKTep. Mpy KuweyHoit nepdopa-
LMK OTMeyYaeTca BHe3anHoe ycunenve 6oneit [17]. Ewé ogHumm npu-
3Hakamu TKH ABnatoTca TOWHOTA, pBOTa M MeTeopusm. Ecam umeerca
nonHas ¢opma TKH, To HabAtoaaeTca 3anop M He OTXOXKAEHME ra3oB
WK Kana. Tem He MeHee, OTXOXKAEHMWE Fa308 MW Kafia MOXKET NPOA0A-
KaTbCA U3 AMUCTANbHOTO OTAE/A KULLEYHMKA B TEYEHWE NepBbiX CYTOK
nocne ux nossaeHus. Mpu HenonHoi dopme TKH MOKET TaKKe HabAto-
Aatbea amapes [20]. ChenyeT OTMETUTD, YTO AAHHbIE NMPU3HAKM MOTYT
OT/INYATLCA Y NOXKMAbIX BONBbHBIX C HEXaPAKTEPHBIMMU CUMNTOMAMM, UTO
3HAYUTENBHO YCNIOKHAET AMArHOCTMKY 3aboneBaHua [21, 22]. B caAsm ¢
3TUM, 6ONbLLOE 3HAYEHME UMEET U3y4eHNe 0COBEHHOCTEN AMarHoCTU-
k1 OCTKH y nauveHToB NOXMA0ro Bospacra.

OCHOBHbIMW CMMNTOMAaMM, CBUAETENLCTBYIOLLMMM O HaNYUM
06€3BOXMBAHNA U CHUXKEHWUSA OOBEMA LMPKYAMUPYIOLLEH KPOBM, AB-
NAKOTCA YBE/JIMYEHUE YACTOTbl CEPAEYUHBIX COKPALLEHWW, CHUXEHMWe
apTepuanbHOro AaBieHns, 06bEMa CYTOYHOM MOYM U CYXOCTb C/U-
3UCTbIX 06onoYeK. Mpyu UWemMUU CM3UCTON 0BONOYKM KULLEYHUKA
TaKKe MOXET Habto4aTbCA YBEMYEHME TeMMNepaTypbl TeNa, nonaga-

According to some reports, an average of about 9000 ml| of
fluid passes through the intestinal lumen within 24 hours [19]. In
the event of impairment of the fluid reabsorption processes from
the intestine, it begins to accumulate in the intestinal lumen and
intercellular spaces, which leads to a hypovolemia, electrolyte
imbalance, and which can result in development of shock. In ad-
dition, dehydration and electrolyte imbalance can be exacerbated
by vomiting [18]. Compression of the intestinal veins and lymph
vessels causes edema of their walls, which in turn causes com-
pression of the arterioles and capillaries, leading to a decreased
perfusion. At the same time, ischemia can lead to intestinal ne-
crosis and perforation, which may extend to the development of
peritonitis and sepsis [5].

To diagnose AASBO, it is necessary to conduct a compre-
hensive examination of the patient. A thorough history taking
and laboratory and instrumental studies are necessary to identify
signs of intestinal ischemia, and if they are detected, urgent sur-
gical intervention is indicated. The presence of severe pain syn-
drome may indicate ischemic changes of the intestine [15]. An-
other important point in the diagnosis of SBO is determination of
the main underlying course of its development, namely, the pres-
ence of an adhesive process. According to some authors [7, 20],
the importance of this factor is due to the fact that on average in
up to 85% of patients with AASBO, conservative treatment may
be effective. In patients with signs of SBO, who have previously
undergone surgical interventions on the abdominal organs, first
of all, it is necessary to suspect an adhesive form of SBO. Cramp-
ing pain in the umbilical region of the abdomen in most cases is
one of the early signs of the disease. Initially, pain attacks occur
at short intervals, but with ischemic lesions of the intestinal wall,
abdominal pain becomes permanent. Intestinal perforation will
cause a sudden increase of pain [17]. Other signs of SBO are nau-
sea, vomiting, and bloating. If complete form of SBO develops,
it will result in constipation and absence of gases or discharge
of fecal masses, though the passage of gas or fecal masses may
continue from the distal part of the intestine during the first days
after the SBO onset. Diarrhea may also occur in incomplete SBO
[20]. It should be noted that these signs may differ in elderly pa-
tients with atypical symptoms, which significantly complicate the
diagnosis of the disease [21, 22]. In this regard, it is of great im-
portance to consider the diagnostic features of AASBO in elderly
patients.

The main symptoms that indicate dehydration and hypo-
volemia are tachycardia, hypotension, oliguria, and dryness of
mucous membranes. With ischemia of the intestinal mucosa,
body temperature may increase, bacteria enter the bloodstream
causing development of sepsis. In the strangulated form of SBO
severe pain in the abdominal cavity may occur [23]. As soon as
ischemia develops, intestinal peristaltic activity may cease, and
the severity of abdominal pain may suddenly decrease, therefore
the absence of intestinal murmurs is an ominous sign.

Laboratory tests play an important role in the diagnosis of
this disease. Blood tests, such as C-reactive protein (CRP), urea
nitrogen, as well as creatinine and electrolyte values help to as-
sess the functional condition of the intestine [23]. If the CRP level
exceeds 70 mg/ml on the background of leukocytosis, intestinal
perforation or development of peritonitis should be suspected
[23]. To assess the severity of the patient’s condition, it is nec-
essary to test the arterial blood gases and the level of serum
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Hue BaKTepuit B KPOBEHOCHOE PYC/O BNNOTb 4O Pa3BUTMA Cencuca.
Mpw cTpaHrynaumMoHHon popme TKH MoryT 0TMeYaTbCs BbiparKeHHble
6011 B 6ptowHoii nonoctu [23]. Kak ToNbKO HacTynaeT uwemus, Mo-
YKET MPEKPaTUTLCA NEepPUCTaNIbTUYECKas aKTUBHOCTb KULIEYHMKA, a
BbIPAKEHHOCTb 601 B XKMBOTE MOMKET BHE3AMHO YMEHbLINTLCS, N03-
TOMY OTCYTCTBME KULIEYHBIX LIYMOB ABASETCA 3N0BELLMM NMPU3HAKOM.

HemanoBasKHyl0 ponb B AMArHOCTMKE AaHHOro 3aboneBaHus
UMeLOT 1abopaTopHble MeToAbl UccieaoBaHKs. C NOMOLLBIO TaKMX NO-
KasaTefniei KpoBM, Kak yposeHb C-peaktmsHoro 6eska (CPE), KoHueH-
TPALMA MOYEBMHDI, @ TAKXKE NOKA3aTeNIM KpeaTUHUHA W 3N1EKTPOSIUTHO-
o COCTaBa MOXHO OLEeHUTb QYHKLMOHANIbHOE COCTOAHME KMULLEYHUKA
[23]. Ecnm yposeHb CPE npesbiwaet 70 mr/mn Ha ¢poHe yBenmyeHus
yucna NEeMKoOUMTOB, TO B 3TOM CieayeT nogospesatb nepdopaumio
KMLUEYHMKA W/ e pa3BuTUe neputoHuTa [23]. A OLEHKM cTeneHn
TAXKECTU 60NbHOTO HEOBXOAVMMO MCCNEe0BATH FA30BbIi COCTAB KPOBMU,
YPOBEHb N1IaKTaTa KPOBW, a TaKKe NPOMU3BECTU GAKTEPUONOTUYECKMI
aHanu3 Kposw. Mo faHHbIM HEKOTOPbIX aBTOPOB, 60/1bLION NHPOPMA-
TUBHOCTbIO MOTYT 06/1aZaTb NOKA3aTeNn fakTaTa Kposw [24]. OgHakKo
[laHHble UCCNenoBaHUA eauHUYHbI U TpebyloT nposeneHus bonee
ry6oKMUX MCCNea0BaHMIM B 3TOM HanpasaeHUW. MoceBbl KPOBM onpe-
LEenAT aHTUMUKPOBHYIO Tepanuio. BoabLLON MHTEPEC cpesm YHEHBIX
B MocnegHee BPemMA BbI3blBAeT BbIPaXKEHHOCTb M3MEHEHUIt NoKa3a-
Tenein KuweyHoW ¢pakumm beska, CBA3LIBAOLLETO KUPHbIE KACNOTbI
(I-FABP), B nnasme 1 moue, 6enKa, BblAENAEMOr0 HEKPOTUYECKUMMU
3HTEPOLMTAMM, NPU HAZIMYUU MHTECTUHANBHOW MLWEeMMN. [JaHHbI no-
Ka3aTesib, N0 MHEHMIO PAZA aBTOPOB, MOXKET ABNATLCA CBOE0BPA3HbIM
MapKEPOM WMHTECTMHANbHOM Mwemmn [25, 26]. OgHaKo 3TOT BOMpPOC
ABNAETCA HEe A0 KOHLA PEeLEHHbIM, O YEM CBUAETENbCTBYIOT €4MHNY-
Hble COOBLLEHMA MO 3TOM Teme, YTO 0BYCNaBAMBAET HEOBXOAMMOCTb
NpoBeLEeHMA ero AasibHENLEro N3yyeHus.

Mpy PEHTEHONOrMYECKOM MCCNEeAO0BaHUM OPraHOB OproLLHOW
MONOCTU B NONOXKEHNN BONBHOTO NEXKA Ha CMMHE U B BEPTUKASbHOM
NONIOEHUU MOXKHO OOHapYXKMTb yBeMYEeHWe MPOCBETA KWLIKM 33
CYET CKOMNEHMA B HEM ra3a UK KUAKOCTU C BU3yanu3aLmeit nx ypoBs-
Hei [5]. CTOUT OTMETUTb, YTO AMAarHOCTUYECKas TOYHOCTb OBbIYHOW
peHTreHorpadum He o4eHb BbicoKas [27].

Bonee BbICOKOI YyBCTBUTENLHOCTbIO U CNELMOUUYHOCTBIO B 3TOM
nnaHe obnagaeT KomnbrotepHasa Tomorpadusa (KT) [20]. Npu KT moxk-
HO BW3Yya/NM3MPOBATb Ha/M4Me BO34yXa BHE KMLUEYHOro MPOCBETa,
YTO/ILLLEHNE CTEHOK KMLLEYHMKA, OTEK BPbIXKEWKM C AB/IEHMEM CTa3a B
Me3eHTEPMa/IbHbIX BEHAX, CKOM/IEHME ra3a B NPOCBETE KULLIEYHMKA U
Ha/MumMe KnaKocTu B bptowHoi nonoctv [1]. O Hannumm TKH Bo Bpe-
Ms npoBegeHus KT cBuaeTenscTByeT 06HapyKeHMe Takmux NPU3HAKOB,
KaK yBe/IMYeHMe NPOCBeTa TOHKOM KULWKK bonee 30 MM B gnameTpe
Ha dOHe COXpaHEHWA HOPMANbHOTO AMAaMeTPa TONCTOW KULIKKM, a
TaKKe PesKuii Nepexos oT PacLUMPEHHOro yYyacTKa TOHKOM KULIKKM K
y3KOoMy. BTOpoCcTeneHHbIMM NPU3HaKaMm ABAAKOTCA CKOM/IEHUE ras3a U
MOKOTO COAEPKMMOTO B TOHKOW KMLLKE, @ TaKMKe CyXeHWe NpocBeTa
TONCTOM KuWKK [2]. C nomolpbto KT MoKHO 6oee TOUHO onpeaenvTb
npuunHy TKH u obnacTtb npenatctaua [3, 5]. OgHMM M3 NpU3HaKOB
OCTKH aBnseTca Tak HasblBaeMblii cumnTom Kntosa [28, 29]. KT no-
MOFaeT ONpesesMTb XapaKTep Craek — OAHOMNOIOCHbIE MAW MHOTO-
NOJIOCHbIE, YTO MO3BOJIAET, MO HALlemMy MHeHMWIo, bonee afeKBaTHO
YCTaHOBMUTb MOKA3aHWUA K PAcCeYEHUIo cnaek NanapocKoNMYecKumu
METOAAMM M ONPEAENUTb TOUYKM pasMeLLEeHNA NOpToB. [aHHbIM BO-
NPOC TaKKe 3aCNyKMBaAET NPOBELEHNA AA/IbHENLINX UCCNeA0BAHUM.

B anarHoctuke OCTKH TaKke 60/1blyo NOMOLLb OKasbiBaeT KT
nccaefoBaHne HPIOLWHOM NOMOCTU C UCMOb30BAHNEM KOHTPACTHbIX
CpeacTs, HasHavaemblx BHYTPb [20]. CumTaetcs, YTO AaHHble KOH-
TpacTHble BellecTsa ABAAOTCA 6onee 6€30MacHbBIMU C HAMMEHbBLIUM
PUCKOM Pa3BUTUS NePUTOHMTA No cpaBHeHUto ¢ bapmem [30]. Mo aaH-
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lactate, and also to perform a bacterial blood test. According to
some authors, serum lactate level can be very informative [24].
However, these studies are sporadic and require to conduct
further research in this direction. Blood cultures determine the
choice of antimicrobial therapy. In recent years, of great interest
for research is dynamics of level of the intestinal fraction of fatty
acid-binding protein (I-FABP) in plasma and urine, which is a pro-
tein secreted by necrotic enterocytes during intestinal ischemia.
This indicator, according to some authors, may be a kind of mark-
er of intestinal ischemia [25, 26]. However, this issue is not fully
elucidated, as evidenced by isolated reports on this topic, which
necessitates its further study.

X-ray examination of the abdominal cavity organs in the
patient’s supine and upright position allows detection of dilat-
ed intestinal lumen and visualization of gas or liquid levels [5]. It
should be noted that the diagnostic accuracy of plain radiography
is not very high [27].

Computed tomography (CT) provides higher sensitivity and
specificity [20]. CT can visualize extra-luminal air, thickening of
the intestinal walls, edema and venous stasis of the mesentery,
intestinal pneumatosis, and the presence/absence of fluid in the
abdominal cavity [1]. The main CT signs of intestinal obstruction
are dilatation of the small intestine >30 mm in diameter with-
out significant dilatation of the large intestine and an abrupt
transition from an enlarged segment of the small intestine to
a collapsed one. Secondary signs are air-fluid levels in the small
intestine and narrowing of the lumen of the large intestine [2].
With the help of CT, it is possible to more accurately determine
the cause of SBO and the area of the obstacle [3, 5]. One of the
signs of AASBO is a so-called beak symptom [28, 29]. CT helps
to determine the nature of adhesions (single-band or multiple
matted), which, in our opinion, makes it possible to more ade-
quately establish indications for laparoscopic dissection of ad-
hesions and to optimize port placement. This issue also requires
further research. CT scan of the abdominal cavity with oral con-
trast is also of great help in the diagnosis of AASBO [20]. Water
soluble contrast media are safer than barium sulfate contrast
medium and eliminate the risk of developing peritonitis [30].
According to some authors, using water-soluble contrast helps
to predict the probability of resolution of intestinal obstruction
without surgery [30]. Some authors believe that application of
a water-soluble contrast agent effectively identifies complete
SBO and predicts the need for surgical intervention [27]. Others
doubt the ability of this contrast to identify or predict the risk
of intestinal strangulation [20]. Given the conflicting data, this
issue requires more careful study.

Ultrasonography has limited capacity in diagnosing AASBO.
Magnetic resonance imaging (MRI) may be helpful if CT is not
available or not advisable, but its cost, availability, and lesser res-
olution than in CT limit its value in diagnosing this pathology [20,
27].

In the treatment of patients with severe hypovolemia, res-
toration of circulating blood volume and electrolyte balance is of
great importance. Crystalloid solutions should be infused in these
patients simultaneously with the diagnostic examination [29]. In
all cases, patients with suspected AASBO are prescribed complete
fasting with an introduction of a nasogastric or longer intestinal
tube through the nose [20, 29]. Generally, a nasogastric tube is
simpler to introduce, but it is less practical in distal decompres-
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HbIM pAZa aBTOPOB, AMArHOCTUYECKME UCCNEA0BAHNSA C UCMO/b30Ba-
HMEM BOAOPACTBOPUMbIX KOHTPACTHbIX CPEACTB MOMOratoT OLEHWUTb
BO3MOXHOCTb 6e30nepaT1BHOrO feyeHus Takux 60abHbIx [30]. OgHu
aBTOPbI MO/ATAT, YTO UCMOMb30BAHUE TaKMX KOHTPACTHbIX CPEACTB
ABNAETCA 3PDEKTUBHBIM MpPU BbiABAEHWUM NoaHOW ¢popmbl OCTKH y
60/1bHbIX W OLLEHKE BO3MOXKHOCTH X Be30mepaTBHOIO nedeHus [27].
[pyrve e COMHeBatoTCA B CNOCOBHOCTM aHHOTO KOHTPACTA UAEHTH-
bVLMPOBaTL MM NPOrHO3MPOBATL YrPO3y CTPAHTYAALMM KULLEYHUKA
[20]. YuutbiBas pasHopeumBsble AaHHbIe, 3TOT BONPOC Hy*KaaeTca B 60-
Nee TWATENIbHOM U3YYEeHUMN.

OrpaHMYeHHbIMK BO3MOMKHOCTAMM B AnarHocTuke OCTKH 06-
NafaeT ynbTPa3BYKOBOW METOZ, UcCnefoBaHuA. B Tex caydasnx, Korga
HEBO3MOMHO MO KaKMM-1M60 NpuyMHam BbinoaHUTb KT, cneayet pac-
CMOTpeTb Bonpoc o nposeaeHnn MPT. Ho, K coxaneHuto, LeHHOCTb
nposeseHvn fAaHHoro metoga npu OCTKH aBnsieTca HEBbICOKOWA, YTO
06yCN10BNEHO €ro AOPOroBU3HOM, Manoit AOCTYNHOCTLIO, a TakxKe 60o-
Nee cnabbim no cpaBHeHuto ¢ KT paspelweHnem [20, 27].

Mpw neyeHnn 6oNbHLIX C TAKENON GOPMOIt rMnoBoNemmnmn 60/b-
LWoe 3Ha4YeHWe WMMEET BOCCTAHOB/IEHWE O0OBbEMA LMPKYAUPYHOLLEi
KPOBW W 3NEKTPONNUTHOTO 6anaHca. Takum GONbHBIM YXKe BO Bpems
NPOBEAEHNA AMArHOCTUYECKOTO 00CNeA0BaHNA HeobXoaMMo BBO-
AUTb KpUCTannouaHble pacteopsl [29]. Bo Bcex cayyasx 601bHbIM C
nopospernem Ha OCTKH Ha3HayaeTcs No/HbIN roNo4 C BBEAEHUEM
yepes HOC Ha3oracTpanbHOro Mo H6onee ANMHHOTO KULLEYHOTO 30H-
Aa [20, 29]. Kak npaBuo, ractpasibHblli 30HA, NPOLLLE BBECTU, OLHAKO
C €ro NOMOLLbIO HEBO3MOXKHO NPOBECTM AUCTANbHYHO AEKOMMPECCUIO
TOHKOW KMLLKM, KOTOPYIO MOXKHO L06UTbCA NPU UCMONb30BaHWUM ANNH-
HbIX MHTECTMHA/IbHBLIX 30HA0B. OZlHaKO YCTAaHOBKA NOCAEAHMX Tpeby-
€T 3HAOCKOMMYECKOTo IMBO PEHTIEHOCKOMMYECKOTO NOCObMA, a TaKKe
MOXKET MPUBECTU K 3abPOCy KeNya04YHO-KULLEYHOTO COAEPHKUMOTO B
[bIXaTeNbHble NYTU C PUCKOM Pa3BUTUA aCMMPALMOHHON NMHEBMOHUN.
X0TA HEKOTOpPbIE aBTOPbI COOBLLAIOT O BO3MOXKHOCTY YCTAHOBKM A/1MH-
HbIX MHTECTUHA/bHBIX 30HA0B 6€3 UCNO0b30BaHNUS LONONHUTELHOTO
obopynosaHua [31]. Takum 06pa3om, OTAENbHbIA UHTEPEC BbI3biBaeT
NPOBEAEHNE CPAaBHUTE/ILHOTO aHa/M3a NpPU UCNONb30BaHUM Ha30ra-
CTPa/bHbIX M AJIMHHbBIX MHTECTUHA/IbHBIX 30HA0B C SHAOCKOMUYECKMM
nocobvem u 6es Hero.

CneslyeT NOMHWTb, YTO B CNy4vae M3bpaHua besonepaLMoHHOM
TaKTUKM neveHnsa 6onbHbix ¢ OCTKH Hago ObiTb roTOBbIM K NpoBese-
HUIO XMPYPrMYECKOTO BMELLATENbCTBA B CIY4aE YXYALIEHUA KAUHWYe-
CKOTO COCTOAIHMA NaLmeHTa. Takum 06pa3om, Henb3s cunTaTb besone-
PaLMOHHbIN METOA NeYEHUNA KOHCEPBATUBHLIM Y AaHHbIX GONbHbIX.
Mo AaHHbIM pa3HbIx aBTOPOB, 3PEKTUBHOCTb NJIAHOBOMO KOHCEPBa-
TUBHOTO NleyeHmna y naumeHTos ¢ OCTKH B cpeaHem pocturaet go 85%
cnyyaes v Bbiwe [32]. OnepaTMBHbIe BMELLATENLCTBA MOKa3aHbl Npu
HaIMYMM NPU3HAKOB HapyLWeHNA QYHKLMM KULLEYHMK]A, COXPAHEHUU
KAMHUYECKUX NPOoABNEeHMI 3aboneBaHna anbo npu ux ycyrybnenum
[27, 33]. Pap uccnesoBaTeneit cumTaeT, YTo MCNO/Ib30BaHMeE Npu H6e3o-
nepaumMoHHOM feyeHnmn 6onbHbix ¢ OCTKH runepToHMYecKkmx Bogopa-
CTBOPMMBbIX PEHTTEHOKOHTPACTHbIX CPEACTB, TaKMX KaK ractporpadmH,
MOMKeT bbiTb LenecoobpasHbim [34, 35]. JaHHOe cpeacTBo, B CBOHO
oyepesb, TaKKe 06/1a4aeT ¥ HEKOTOPLIMM CNAbUTENbHBIMM CBOWCTBA-
MM, bnarogaps cBoel BbICOKOW OCMOMIAPHOCTH, a TaKkKe CNOCOBHOCTM
NPUTATMBATb KMAKOCTb B MPOCBET KULIEYHWKA, obecneymsas, Tem
cambIM cBOe0bpa3sHyt0 cmasky. [pyrue e aBTopbl YTBEPKAAOT, UTO
MCNoNb30BaHMe ractTporpadmHa B 1eueHnm 601bHbIX ¢ OCTKH He oKa-
3bIBAET 0CO6OrO0 B/IMAHUA HA YaCTOTY C/1y4aeB peLuamnBa 3abonesaHun
[36]. Kpome TOro, no gaHHbIM ApYrux aBTOPOB, KOHCEPBATUBHOE Jle-
yeHue cBA3aHo ¢ 6os1ee YacTbIMKU NOBTOPHLIMM FOCIUTANN3ALUAMM U
6onee KOPOTKMM be3peLuanBHbIM NEPUOAOM MO CPABHEHUIO C XU-
pypruyeckum BmelaTtensctsom [37]. Takum 06pasom, OTKPbITbIMMU

sion of the small intestine, which can be achieved with long in-
testinal tubes; however, their placement requires endoscopic or
fluoroscopic guidance, and can also lead to the reflux of gastro-
intestinal contents into the respiratory tract with a potential risk
of aspiration pneumonia; although some authors report the pos-
sibility of installing long intestinal tubes without additional equip-
ment [31]. Thus, it is of special interest to conduct a comparative
analysis using nasogastric and long intestinal tubes with and with-
out endoscopic guidance.

It should be remembered that non-surgical management of
patients with AASBO involves preparedness for surgical interven-
tion in the event of a worsening of the patient’s clinical condition;
thus, a non-surgical treatment of these patients cannot be con-
sidered conservative. According to various authors, the effective-
ness of planned conservative treatment in patients with AASBO
reaches, on average, up to 85% of cases and more [32]. Surgical
interventions are indicated in presence of signs of intestinal dys-
function, persistence of clinical manifestations of the disease, or
when they worsen [27, 33]. A number of researchers believe that
the use of hypertonic water-soluble radiopaque agents, such as
gastrografin, in the non-surgical treatment of patients with AAS-
BO, may be appropriate [34, 35]. This agent, in turn, has some
laxative properties, due to its high osmolarity, as well as the abil-
ity to attract fluid into the intestinal lumen, thereby providing a
kind of lubrication. Other authors believe that the use of gastro-
grafin in the treatment of patients with AASBO does not provide
a significant effect on the incidence of disease recurrence [36].
In addition, according to other authors, conservative treatment
is associated with more frequent readmissions and a shorter re-
lapse-free period compared to surgery [37]. Thus, questions of
possibility and timing of the use of conservative therapy remains
unresolved, given various data on its effectiveness and complica-
tions, as well as determination of indications for surgical inter-
vention.

It is well known that the absolute indications for surgical in-
tervention are the presence of ischemic lesions of the intestinal
wall, its perforation, development of peritonitis, as well as the
ineffectiveness of conservative therapy [20]. Most often, surgical
treatment of AASBO includes laparotomy and dissection of adhe-
sions. At the same time, with open surgical interventions, the risk
of developing complications such as suppuration of the surgical
wound area, formation of a hernia and the recurrence of the ad-
hesions in the abdominal cavity are shown to be higher [15].

In this regard, it is more preferable to perform dissection of
adhesions by laparoscopic methods, in which the duration of the
operation is almost twice less compared to traditional methods,
the incidence of complications is lower, and the hospitalization
period of the patient is also reduced [38-40]. In addition, during
laparoscopic interventions, an earlier restoration of the gastro-
intestinal tract functions is noted [40]. Some authors also state
that with laparoscopic interventions, there is a lower rate of the
disease recurrence, a lower rate of death, and less frequent cas-
es of wound infection [41]. The disadvantages of laparoscopic
procedures include difficulties in handling intestinal loops, worse
visibility of the obstacle causing the SBO and more expensive im-
plementation [42]. At the same time, according to other authors,
there are no statistically significant differences between tradition-
al and laparoscopic methods of surgical intervention in terms of
incidence of intestinal damage during surgery, the incidence of

273



Gulov MK et al Adhesive small bowel obstruction

AVICENNA BULLETIN
Vol 23 * No 2 * 2021

OCTalTCA BOMPOCHI 0 BO3MOMXKHOCTU U CPOKax NPUMEHEHUS KOHCepBa-
TUBHOW TEPanuu, y4nTbIBAA PasaMyHble AaHHble 0 e€ 3deKTUBHOCTH
U OC/IOKHEHMAX, 3 TaKKe 06 onpeAeneHnn NokasaHui ans nposese-
HUA XMPYPru4YecKoro BMeLIaTeNbCTsa.

Kak n3BecTHO, abCONOTHBIMM MOKa3aHUAMMU ANA NPOBeAEHUA
XMPYPr1YeCcKoro BMELLATeNbCTBA ABAAIOTCA HaMuMe ULIEMUYECKUX
HapyLWEeHW B CTEHKE KWLLEYHWMKA, BO3HWKHOBEHWe nepdopaumm,
pa3BUTUE NEPUTOHWTA, a TaKKe HeaPdEKTUBHOCTb KOHCEPBATUBHOWM
Tepanuu [20]. Yawe Bcero onepatvsHoe sneveHne npu OCTKH 3a-
K/NOYaeTCA B NPOBEAEHUM N1anapoTOMUMKM U pacceyeHnmn cnaek. B 1o
Ke Bpems, Npu OTKPbITbIX ONePaTUBHbIX BMELIATENbCTBAX BbILLE PUCK
Pa3BUTHA TaKMX OCNIOMHEHUM, KaK HarHOeHWe B 0671aCTU onepaLmoH-
HOW paHbl, 06pa3oBaHuE rpbixkK U NOBTOPHOE GOPMMPOBAHKME Craey-
Horo npouecca B 6ptoLwHoi nonoctu [15].

B 3Tom nnaHe 6onee NpeAnoOYTUTENbHBIM ABIAETCA BbINO/IHE-
HME pacceyeHuna CnaeKk NanapoCcKONUYECKUMU METOAAMM, NMPU KOTO-
POM MPOAO/NKUTENBHOCTb OMNEpaLyMM N0 CPAaBHEHWUIO C TPAAMLMOH-
HbIMW METOZ,aMM MeHbLLIE NMOYTM B [1Ba Pa3a, HUXKeE YacToTa pa3sBuUTUA
OC/TOKHEHWM, @ TaKKe COKPALLAOTCA CPOKM roCnUTanm3aLumm 601bHo-
ro [38-40]. Kpome Toro, npu npoBegeHUN NanapoCKONUYECKUX BMe-
LaTeNbCTB 0TMeyaeTca bonee paHHee BoccTaHoBAeHUE GyHKLMIA KT
[40]. HekoTopble aBTOPbI TaKKe OTMEYatoT, 4TO NPU lanapocKonuye-
CKMX BMeLLaTeNbCTBaX, UMeeT MecTo bonee HU3KasA YacToTa peuunam-
Ba 3ab0neBaHWA, HUXKEe YPOBEHb NIETAIbHOTO UCX0Aa, a TaKKe pexe
BCTPeYatoTca cy4an MHdULMpOoBaHKA paHbl [41]. K HepocTaTkam fa-
NapoOCKOMUYECKMUX BMELATENbCTB OTHOCATCA TPYAHOCTU ¢ 06paboTKo
KWLIEYHbIX NeTesb, NA0Xan BUAMMOCTb npuymHbl TKH 1 6onee Bbico-
Kue dVHAHCOBbIe pacxodpl ANA Ux NposeaeHus [42]. B To e Bpems,
NO MHEHWIO APYrMX aBTOPOB, HET CTAaTUCTUYECKM 3HAYUMbIX Pas/u-
UYMW MeXay TPAAMLMOHHBIMM W NanapocKONUUYECKUMU MEeToAaMM
XMPYPryeckoro BMeLaTeNbCTBa NO YacToTe CNyvyaeB NoBpeKAeHWA
KMLLEYHUKA BO BPEMA NPOBEAEHWUA OnepaLuu, no 4actoTe C/yvaes
HarHOEHWA paHbl UK NO YPOBHIO NeTanbHocTy [43]. Takum obpasom,
[laHHbI BONPOC OCTAETCA AUCKYCCUOHHDBIM.

Ocoboe 3HaueHVe NPUAAETCA OMpeneneHuio MOKasaHuii ans
npoBeseHMA 1aNapoCcKONMYECKOro BMeLLaTebecTBa. Mo MHEHMIO SKC-
NepToB, AQHHbIA BUA ONEpaLyn MOXKET NPUMEHATLCA Y KAMHUYECKH
CTabW/IbHBIX MALMEHTOB, Y KOTOPbIX He OBHApYKeHbl ABNEHUA And-
¢by3Horo nepuToHUTa UM Ke NnepdopaLm KuwevHrKa. Kpome Toro,
NlanapoCKoMNuyeckMe BMeLLaTeNbCTBA AO/MKHbI C OCTOPOMKHOCTbIO
MPUMEHATBLCA Y BO/bHBIX C YPE3MEPHbIM PaCLUIMPEHWEM MPOCBETa
KMLLEYHMKA WA 3Ke NPU HAaMYUMK 0BLIMPHOTO CNaeyHoro npoLecca,
TaK KaK 3TO MOXeT YBE/IMUYUTb PUCK ATPOTEHHOrO MOBPEXAEHUA KU-
WeYyHoMn cTeHku [20]. Ana npefsynpexaeHns AaHHOTO OCNOMHEHWS
He cneayeT BO BPeMA /1anapOoCKONMYeCcKoro BMELLATeNbCTBa NbITaTbCA
3aXBaTUTb PaCIMPeHHble NETAN KULWEYHWKA, @ OrPaHNYUTLCA NULLb
06paboTKoM BpbIXKENKM.

He [0 KOHUQ M3y4yeHHbIMM OCTAlOTCA KPWUTEPUM NPOTMBOMO-
KasaHW K NpOBeAEHWI0 lanapOCKOMUYEeCKoro agresvonusuca. Ha-
JIMYMe MPOTMBOMOKA3aHUI K BBEAEHMWIO Ta3a B OPIOLIHYIO NOAOCTb
He MO3BO/AIT NPOBECTU NANOPOCKONMYECKMIA aareamonmsuc [44]. K
61aronpuATHBIM NPOrHOCTUYECKMM daKTopam ANA NpoBefeHUA Na-
NapOCKOMUYECKOTO aAresnonmn3nca OTHOCATCA: JOCTaTOYHbIA OMbIT
onepvpytoLLero xvpypra; obpasoBaHue cnaek nocae NpoBeseHuns an-
NEHA3KTOMMM; HE MHOMXKECTBEHHbI XapaKTep CNaekK; HeBbICOKMIM one-
PaLMOHHBIN PUCK MO WKane ASSA; Hannume B aHamHese y 60/1bHOTO
He 6onee ABYX OTKPbITLIX ONepaTVMBHbIX BMELATeNbCTB U 6e3 npose-
[leH1A CpeAVHHOMN NanapoToMum; NPOBEAEHWE OnepaLmuy B TeUeHUe
NepBbIX CYTOK OT MOMEHTA NosABAeHNsA NpusHakos TKH [45]. BeposT-
HOCTb NepexoAa Ha OTKPbITYIO JIANAPOTOMMIO 3HAYUTENBHO MOBbILLA-
€TCA NPU: HAIMUMKM Y BONBHOTO COXKHBIX CNIAeK UK NPU BOBLIOM UX

274

wound suppuration or mortality [43]. Thus, this issue remains
controversial.

Determination of the indications for laparoscopic interven-
tion is particularly important. According to experts, this type of
surgery can be applied in clinically stable patients without signs
of diffuse peritonitis or intestinal perforation. In addition, lapa-
roscopic interventions should be applied with caution in patients
with excessive dilation of the intestinal lumen or in the presence
of multiple adhesions, because they impose higher risk of iatro-
genic lesions of the intestinal wall [20]. To prevent this complica-
tion, one should not try to grasp the dilated bowel loops during
laparoscopic intervention, but limit oneself only to the handling
of the mesentery.

Criteria for contraindications of laparoscopic adhesiolysis
remain not fully understood. Some authors state that it should
not be conducted in patients with contraindications to perform
pneumoperitoneum [44]. Better outcome of the laparoscopic
adhesiolysisis noticed if the surgeon has relevant experience,
adhesions are formed as a result of appendectomy; they are
single-band rather than matted; if the class according to the
American Society of Anesthesiologists is lower, the history of
laparotomies is less than two and without previous median in-
cisions; laparoscopy is performed in less than 24 hours from the
onset of the SBO [45]. Patients with matted adhesions, having
history of median laparotomy or intestinal obstruction of differ-
ent etiology, presenting with a free fluid in the abdominal cavity,
extremely distended intestinal loops, small intestine feces sign,
intestinal wall ischemia or perforation bowel ischemia or perfo-
ration, as well as a need for bowel resection, have higher risk of
conversion to open access [39, 40], which does not cause higher
rate of SBO complications and recurrences [20, 38, 40]. As ther-
mal injury can cause perforation of the bowel, surgeons should
avoid heated instruments for dissections of the adhesions and
patiently dissect with scissors [46]. Instead, the authors recom-
mend performing complete adhesiolysis of the small intestine
from the distal part of duodenum to the ileocecal junction as
routine. However, in more complicated cases risks assessment
of intestinal damage should be done.

In patients receiving conservative treatment, relapse is a
matter of time, not a probability. According to some authors, in
every fifth patient after initial hospitalization relapse of the dis-
ease was observed within the first 48 months, regardless of treat-
ment received [47]. At the same time according to some authors,
patients treated conservatively tended to have an earlier recur-
rence than those treated surgically [7]. Researchers have found
that repeated conservative treatment of recurrent AASBO results
in the higher risk of recurrence [48]. Therefore, considering the
number of previous recurrences is necessary for deciding the
management method.

CONCLUSION

Today, ASBO, as before, remains one of the most challeng-
ing problems for the health care system. The initial assessment
should focus on identifying potential complications which may
require urgent surgical treatment. Accurate diagnosis of AASBO
is of great importance, taking into consideration a possible effec-
tive non-surgical treatment of such patients. Patients undergoing
abdominal surgery are likely to develop an AASBO. Initial treat-
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KONMYECTBE; NPU UCMOb30BAHUM BO BPeMA NpeablayLiux onepaLmit
Ha opraHax bptoLHO NONOCTU CpeauHHOro paspesa; npu TKH, npu-
YMHOW KOTOPOW ABMJICA HE CMaeyHblli NPOLECC; NpU OBHapyKeHUn
BO Bpems nposeaeHua KT ypoBHA cBOOOAHOM KMAKOCTU B GPIOLIHOM
NoA0CTH; NPU YPE3MEPHOM YBENUYEHUM AMAMETPA KULLKK; Npu 06-
HapYeHUM KanoBbIX MacC B NPOCBETE TOHKOM KULLKW; MPU HaUumMm
ULLIEMUYECKMX HApYLUEHWI B CTEHKE KMULLEYHWKA v npu ero nepdo-
paLmy; a TaKKe B C/ly4ae BO3HUKHOBEHWA HEOBXOAMMOCTY pe3eLmpo-
BaHMA Y4acTKa KuweyHuka [39, 40]. Mo gaHHbIM HEKOTOPbIX YYEHbIX,
B C/lyyae nepexofa Ha OTKPbITbIA JOCTYN YacToTa CAyyaeB pa3BUTMA
OC/IOKHEHWI UK peupamnBa 3aboneBaHuA He Bo3pacTaert [20, 38, 40].
TaKe CTOUT NOMHUTb, YTO TEPMUYECKME NOBPEXAEHUA KULIEYHUKA
B AaNbHEMLWEM MOryT CTaTb NPUYMHON ero nepdopaumm, B CBA3M C
Yem XMpYpr JOMKHbI M36eraTb AaHHbIA METOA PacceveHUs crnaek u
TepnennBo NPOBOAUTL pacceyeHne HOXHULamK [46]. CuutaeTcs, uTo,
Mo Mepe BO3MOMKHOCTU, HEOBXOAMMO pacceyb BCE CMalKM Ha TOHKOW
KWLLKE, HAYMHAA OT AUCTaNbHbIX OTAEN0B ABEHAALATUNEPCTHOMN KULL-
KM M 00 UNEOLLEKaNbHOTO YIa. B Bonee cnoxHbIX cayyasx cnegyet
MCXOAMNTb OT OLLEHKU PUCKOB NOBPENKAEHNUA KULLEYHUKA.

Y nauneHTOB, NONYyYatOLLMX KOHCEPBATMBHOE IeYeHe, peLmans
—3T0 BONPOC BPeMeHH, a He BePOATHOCTU. Mo faHHbIM pAja aBTOPOB,
Y Ka¥X4oro naTtoro 601bHOMO Nnocne NepBUYHON FrOCIMTann3aLmu pe-
umavs 3aboneBaHua Habnoganca B TeueHne nepsbix 48 mecALEeB, BHe
33aBUCMMOCTM OT TOTO, KaKOW METOZ, IeUEHUA Y HUX npumeHsanca [47].
B TO }Ke Bpems, No JaHHbIM ApYr1x aBTOPOB, Y NALMEHTOB, KOTOPbIM
NPUMEHANOCh 6e30nepaLyoHHOE NleyeHne, peLnamBbl 3aboneBaHns
BO3HWKaNM pPaHblLLe, Yem B rpynne 60/bHbIX C XMPYPruyecKUm BMelLLa-
TeNbCTBOM [7]. YUéHble yCTaHOBMAM, YTO MPU OYEPEAHOM UCMO/B30-
BaHWM KOHCEPBATUBHOIO METOAA ledeHus Y 60/bHbIX C MOBTOPHBIMU
cnyvaamm passuTna OCTKH 3HaunTenbHO Bo3pacTaeT PUCK peumnamsa
3abonesaHua [48)]. CnepoBaTesibHO, A1 NMPUHATUS PELLEHWS O METO-
[ie leYeHVs HeobX0AYMO YUUTbIBATb KOIMYECTBO NPEabIAYLLINX peLu-
[1BOB.

3AKNIOYEHUE

Ha cerogHawHunii geHb, OCTKH, no-npexHemy, ocTaéTca ogHow
13 Hanbonee aKTyanbHbIX NPo6iEM ANS CUCTEMbI 34PaBOOXPAHEHUS.
OcHoBHoW 3agaveit npu obcneposaHun 6obHbIX ¢ OCTKH aBaseTca
CBOEBPEMEHHOE ONpPeAeNeHUe YIPOXKAOWMX ANA KU3HM NaLMeHTa
OC/IOXKHEHWIA, KoTopble MOTYT NOTPeboBaTb HEOT/IOKHOTO XMpYprude-
CKOro BMeLLaTesIbCTBa. ITO 00YCNI0BNEHO TEM, YTO MPU STUX OC/IOXKHE-
HUAX HEOBXOAMMO NpPOBEAEHME IKCTPEHHOM onepauun. YcTaHoBAe-
Hue TouyHoro auarHo3a OCTKH nmeeT 60/1blIoe 3HaYeHMUE, YUUTbIBaAs
BO3MOXHYIO 3QPEKTUBHOCTD SIeYeHMA Takmx DONbHbIX HEXMpYpPru-
yeckumn metogamn. OCTKH cneayeTt nogospesatb B C/yvasnx paHee
npoBeséHHbIX y 60bHOrO onepaLmsax Ha opraHax 6pPIoLIHOM NONOCTK.
NepBooyepesHON 3aaa4elt NPOBOAMMON Tepanuu y TakUX 6ONbHbIX
ABNAETCA BOCCTAaHOBNEHME XKMAKOCTHOTrO 6anaHca B opraHusme u
3NIEKTPO/ITHOTO COCTaBa. Y 60/bHbIX 6€3 NPU3HAKOB OC/NOXKHEHNA B
nepuoa A0 72 YacoB fleveHne MOXKET ObITb HeXMpypruyeckum. B cay-
yae onepaTUBHOIO IEYEHMA MOTYT UCMO/b30BaTbLCA TPAANLMOHHbBIE U
MMHWUUHBA3MBHbIE CNOCOBbLI pacceyeHns cnaek. Jlydwmne pesynbtatbl
neyeHus y 6onbHbix ¢ OCTKH HabatogatoTes npu UCNonb30BaHWUU a-
MapOCKONMYECKUX METOA0B onepaLymun. bonblioe 3Ha4YeHWEe NP KOM-
NNIEKCHOM JIeYEHUM TaKMX BONbHLIX MMEET NPOPUNaKTUKA NOBTOp-
HOro pasBuTUA 3aboneBaHuA. PesynbTaTbl AUTEPaTYpHOrO aHa/iM3a
MOKa3anu psag, HepeLLEHHbIX NP061eM, YKasaHHbIX Bbille, TPEDOYHOLLMX
WX fANbHEWLLEro n3y4YeHus.

ment should be aimed at restoration of fluid and electrolyte im-
balance. Conservative treatment not exceeding 72 hours. may be
conducted in patients without complications. Both open midline
laparotomy and laparoscopic adhesiolysis are feasible if surgery
is indicated. Laparoscopic adhesiolysis yields improved postop-
erative outcomes. Prevention of relapses is the cornerstone of
treatment. The results of the literature analysis showed some un-
solved problems mentioned above, requiring further study.
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PNICK ®OPMITPOBAHNSI HPOCDECCI/IOHAilvaOﬁI, ITPON3BOACTBEHHO-
OBYCAOBAEHHOUN M1 OBITECOMATUYECKOUN ITATOAO0I'MN Y PABOTHIKOB
METAAAYPTMYECKUX ITPON3BOACTB

AM. MACATYTOBA!, E.P. ABAPAXMAHOBA'?, 5.0. TABAY/IBA/IEEBA!, B.A. [IEPMINHOBA?

1 Ydumcknit HaydHO-1CCAe A0BaTeAbCKIUI MHCTUTYT MEAUIIVHEL TPyAa U DKOA0TUM YeaoBeKa, Yda, Poccuiickas Pegeparis

2 Barkmpckumit rocyAapCTBeHHbI MeAUIMHCKUI yHusepenureT, Yda, Poccurickas Peaeparius

Ha cerogHaAwWHMIA AeHb rpynna npodeccMoHanbHbIX U NPOU3BOACTBEHHO-06YCI0BAEHHbIX 3a60/1€BaHNIA COCTABAAET BECOMYIO 400 CPeAU NPUUUH
MHBANMAHOCTM U CMepTeit cpeay paboTocnocobHOro HaceneHus, Npuyém B 6osblueit CTeneHn KU3-3a 0CobeHHOCTel NPOM3BOACTBA, HEXEeU Nony-
YyeHusa TpaBM Ha paboyem mecTe. B ycnosusax cospemeHHoi Poccumn o 70% npeanpuatii MeTannyprumn BbiNoAHAIOT rpagoobpasyowme GpyHKLMK,
obecneunBas paboToi OCHOBHYIO YacTb TPYLOCNOCOBHOrO HaceneHus.

Llenb: npoBectn aHann3 6ubanorpapuyUecknx AaHHbIX, coaepalmx nHbopmaumio 06 0cobeHHOCTAX HapyLleHMA 340P0BbA, COCTOAHMA CUCTEM U
OpPraHoOB B YCNOBUAX BO3AEWCTBUA BPeAHbIX NPOU3BOACTBEHHbLIX GAKTOPOB Y PabOTHUKOB, 3aHATLIX HA METANYPrUYECKUX NPEANPUATHAX.

Matepuan u meToabl: NpoBeaEH CUCTEMHbIN MOWUCK M aHaNN3 COBPEMEHHOM OTeUECTBEHHO M 3apybeskHOW AnTepaTypbl No 0603HaYEHHON TeMaTUKe
B 6a3ax faHHbIX PubMed, Ha caiiTax mexayHapoAHbIX opraHu3auumii (BO3, EBpocotos) n ceoboaHOM focTyne ceT UHTepHeT.

Pe3ynbrathbl: NPOBEAEHHbIV aHAIM3 COBPEMEHHOM IMTepaTypbl NMOKa3an, YTo BpedHble ¢pakTopbl, obycnasamsatolwme popmmnpoBaHme npodeccuno-
Ha/IbHOTO PUCKa ANA 34,0POBbA PABOTHUKOB METaNNyprum, AeNCTBYIOT Ha OPraHM3m B KOMMIeKce. BmecTe ¢ TAXENbIM GpU3NYEeCKUM TPYAOM OHM CO3-
[O3l0T BbICOKYIO HarpysKy Ha OpraHusm, B pesysibTaTe Yero, CTPafatoT MHOTVe OpraHbl U CUCTEMbI. YCTaHOBAEHO, YTO Hanbosiee YacTo nopaKaloTca:
BEpPXHUE AbIXaTeNbHble NYTW, KOCTHO-MbILIEYHas, SHAOKPUHHAA, MOYeno0Bas, UMMYHHAsA CUCTeMbl. TaKKe K OpraHam-MULLEHAM MOMKHO OTHECTM
KOMKY, OpraHbl C/lyXa M eayao4HO-KULWeYHbIi TpakT. MpodeccnoHanbHble pUCKK pa3BuTUA 3ab601eBaHMit HEOBXOAMMO YUMUTbIBATL NPU NPOBEAEHNM
NPOPUNAKTUYECKUX MEPONPUATUI, pa3paboTKe TMIMEHUYECKUX HOPMATUBOB MO YNYYLLEHMIO YCIOBUI TPYZA B LENAX CHUMKEHWA PUCKOB PasBUTUA
npodeccMoHanbHbIX 3a601eBaHMt M NOBbILIEHNA KAUECTBA MU3HU.

KnioueBble cnoBa: pabomHuKU memaraypauyeckux npoussoocms, 3a60s1es8aemMocms, MPogeccuoHanbHbIl PUCK, MPOpeccuoHanbHble 3a6071e8aHUS,
npou3800cmeeHHO-00ycnosneHHble 3060/1e8aHUS.

Ana yutuposaHua: Macarytosa /IM, AbapaxmaHosa EP, fa6aynsaneesa 3, MNepmuHosa BA. Puck dopmupoBaHua npodeccroHanbHOM, NPOU3BOACTBEH-
HO-06YCNOBAEHHOM U 06LLECOMATUYECKOW NAaTONOMMK Y PpaBOTHUKOB METANNYPIUYECKUX MPOU3BOACTB. BecmHuk AsuyeHHsl. 2021;23(2):280-90. Available from:
https://doi.org/10.25005/2074-0581-2021-23-2-280-290

RISK OF OCCUPATIONAL, WORK-RELATED, AND SOMATIC MORBIDITY AMONG
METALLURGICAL INDUSTRIES WORKERS

L.M. MASYAGUTOVA!, E.R. ABDRAKHMANOVA'? E.F. GABDULVALEEVA!, V.A. PERMINOVA?

1Ufa Research Institute of Occupational Health and Human Ecology, Ufa, Russian Federation
2 Bashkir State Medical University, Ufa, Russian Federation

Presently, occupational and work-related diseases make up a significant share of disability and mortality causes among the working-age population.
However, to a greater extent, this is linked with the peculiarities of production rather than injuries at the workplace. In contemporary Russia, the
significance of the problem is highlighted by the fact that up to 70% of metallurgical enterprises are the principal employer and mainstay of an entire
town for the bulk of the employable population.

Objective: To analyze bibliographic databases that provide information on peculiarities of health conditions, the state of the body’s organs, and
systems affected by harmful production factors in employees of metallurgical enterprises.

Methods: A systematic literature review that addresses the specific topic was carried out using various available sources, including electronic databases
of published data such as PubMed, WHO, EU health databases as well as free online resources.

Results: A literature review has shown that harmful factors that contribute to occupational health hazards in metallurgical plant workers affect the
body as a whole. Along with hard physical work, they cause overloading of organ systems, resulting in multiple organs and systems dysfunctioning.
It has been established that the most frequently affected are upper respiratory tract, musculoskeletal, endocrine, genitourinary, immune systems.
Also, target organs include the skin, hearing organ, and the gastrointestinal tract. Therefore, occupational hazards must be considered when carrying
out preventive measures, developing hygienic standards to improve working conditions reducing the risks of developing occupational diseases, and
improving the quality of life.

Keywords: Workers of metallurgical production, morbidity, occupational risk, occupational diseases, occupational diseases.

For citation: Masyagutova LM, Abdrakhmanova ER, Gabdulvaleeva EF, Perminova VA. Risk formirovaniya professional’noy, proizvodstvenno-obuslovlennoy i
obshche-somaticheskoy patologii u rabotnikov metallurgicheskikh proizvodstv [Risk of occupational, work-related, and somatic morbidity among metallurgical
industries workers]. Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(2):280-90. Available from: https://doi.org/10.25005/2074-0581-2021-23-2-280-290
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BBEOEHMUE

CornacHo coBpemMeHHbIM HOPMaTMBHBIM JOKYMEHTaM, npodec-
CMOHaNbHLIM NpU3HaAETca 3aboseBaHMe, OCHOBHOM NpuunHol dop-
MWPOBAHUsA KOTOPOTO AB/AETCA BO3AEWCTBME HA HETO BPELHOMO NPO-
M3BOACTBEHHOIO aKTOpa, B pe3ynbraTe KOTOPOro PaboTHUK TepseT
npodeccroHanbHyto TpygocnocobHocTb!. Ha cerogHALWHWIA AeHb 3Ta
rpynna 3abosieBaHuit COCTaBNSET BECOMYHO 40O CPEAU NPUYMH UH-
Ba/IMGHOCTU U CMepTeit cpeay paboTocnocobHOro HaceneHus, npu-
4ém B 6o/IbLLEN CTENEHU U3-33 0COBEHHOCTEN NPOU3BOACTBA, HEXENN
no/y4yeHus TpaBm Ha paboyem mecte. Mo AaHHbIM MexayHapoLHoM
OpraHu3aLuM TpyAa, BO BCEM MUPE EXErOAHO PErucTpupyetcs Ao
160 cnyyaes npodeccmoHanbHbix 3abonesaHuit’. O6pabatbiBatolime
NPOV3BOACTBA, B TOM YMC/IE METANNYPrUYECKUE, COXPAHAIOT MANPY-
lolMe nosuummu B obecneyeHUn 3KOHOMUYecKoro bnaarococTosHus
CTpaHbI U TPYA0BOI 3aHATOCTM 3HAUYMTE/ILHOTO KOJIMYECTBa TPYAOCMOo-
cobHoro HaceneHws. Tak, NO AaHHbIM OQULMANBHON CTATUCTUKK, B
ycnosuax cospemeHHon Poccumn fo 70% npeanpuaTuii metannypram
BbINOJIHAT rpagoobpasytowme GpyHkLumK, obecneuvsas paboToii oc-
HOBHY!0 YacTb TPYAO0CNOCOOHOTO HaceNeHNsa TEPPUTOPUU U MOMNOAHAS
MECTHbIA BIoAXKeT?, 4To U 0BYCNaBAMBAET HECOMHEHHYIO aKTyaslb-
HOCTb A@aHHOTO UCCNIEA0BAHMA.

LLENb UCCNEQOBAHUA

MpoBect aHanu3 BubaMorpadnUeckmMx AaHHbIX, COAEPHKALLMX
MHbopMaLmio 06 0COBEHHOCTAX HapyLIEHUA 340P0BbA, COCTOAHUA
CUCTEM U OPraHOB B YC/I0BUsIX BO3AEWCTBUA BPEAHbIX NPOU3BOACTBEH-
HbIX GaKTOPOB, Y PabOTHWMKOB, 3aHATbLIX HA METAYPIUYECKMX Npes-
NPUATUAX.

MATEPUAN U METOAbI

[na [OCTUXKEHUA MOCTAaBNEHHOW LN NPOBeAEH CUCTEMHBIN
MOWCK M aHa/M3 COBPEMEHHOM OTeYeCTBEHHOW M 3apybexHoin nu-
TepaTypbl No 0603HAYEHHOW TeMaTHKe B Basax AaHHbIX PubMed, Ha
caiiTax MexayHapoAHbix opraHusaumii (BO3, EBpocotos) v csoboa-
HOM JocTyne ceTh UHTepHeT.

PE3YNbTATbI

MpoBeAEHHbIN aHaNM3 COBPEMEHHOIN NUTepaTypbl CBUAETENb-
CTBYET, YTO TaKOW BaKHbIii CEKTOP MPOMbILLIEHHOMO NPOU3BOACTBA,
KaK METannyprus, BKAOYAET B cebA MHOXKECTBO B3aMMO3aBUCUMbIX
1 B3aMMOODBYCN0B/IEHHbIX TEXHOMOTUYECKUX MPOLLECCOB C UCMOMb30-
BaHMEM MHOXKECTBA BWAOB CBA3YIOLLMX MATEPUaNoB M Pas/INYHbIX
NPOTUBOMNPUTapHbIX MOKPbITUIA. MPOAYKLMA METaNNYPrUYECKUX NPO-
M3BOACTB (NWCTOBOI M COPTOBOI NPOKAT, apMaTypa, METU3HasA Npo-
LYKUMs, CneLmanbHble CTanu v CNaBbl U 4p.) WUPOKo BocTpeboBaHa
NPaKTUYECKMU BO BCEX OTPACAAX MPOMbILIEHHOCTV — MALIMHOCTPOE-
HUW, CTPOUTENBCTBE, SHEPTETHKE, A TaKKe NPU BbiNycKe 06OPOHHOM
npoaykumu. Mpu 3TOM ycaoBWA TpyAa v Bedylime BpeaHble npows-
BOZCTBEHHble (aKTOPbl Ha Pas/nYHbIX NPOWU3BOACTBAX CYLLECTBEH-
HO Pa3/IMYaIOTCA M BKNOYAT B CeBS MOBbILEHHYIO TAXKECTb U Hanps-
KEHHOCTb TPYZAOBOTO MPOLIECCa, 3a4acTylo B KOMM/IEKCE C TaKUMU

1 SnekmponHblili pecypc. JocmynHo Ha calime: http://www.consultant.ru/
document/cons_doc_LAW_19559/

2 JnekmpoHHsil pecypc. JocmynHo Ha catime: https.//www.ilo.org/moscow/
areas-of-work/occupational-safety-and-health/WCMS_249276/lang--ru/index.
htm

3 dnekmpoHHsili pecypc. JocmynHo Ha calime: https.//spravochnik.
rosmintrud.ru/storage/app/media/Metallupgiya_2019.pdf

INTRODUCTION

According to current regulatory documents, occupation-
al disease is defined as a chronic ailment that occurs due to the
impact of a harmful production factor, resulting in losing profes-
sional ability’. Currently, this group of diseases makes up a signif-
icant proportion of the causes of disability and mortality among
the working population. To a greater extent, it is due to the pecu-
liarities of production rather than injuries at the workplace. Ac-
cording to the International Labor Organization, up to 160 cases
of occupational diseases are reported worldwide annually?. Man-
ufacturing industries, including metallurgy, retain their leading
positions in ensuring the country’s economic well-being and em-
ployment of a significant number of the able-bodied population.
Statistically, in Russia, up to 70% of metallurgical enterprises are
township-forming enterprises. They provide jobs for the bulk of
the regional able-bodied population and replenish the local bud-
get?, which further highlights the importance of the research.

OBJECTIVE

To analyze bibliographic data for information on health
problems and the state of body systems and organs affected by
harmful industrial factors in metallurgical enterprises workers.

METHODS

A systematic literature review that addresses the specific
topic was carried out using various available sources, including
electronic databases of published data such as PubMed, WHO,
EU health databases, and free online resources.

RESULTS

The literature review shows that such an important industri-
al production sector as metallurgy includes many interdependent
and mutually reciprocal technological processes using many types
of binder materials and various non-stick coatings. Moreover, the
products of metallurgical industries (flat and long products, metal
furniture, metal goods, special steels and alloys, etc.) are widely in
demand in almost all industrial sectors - mechanical engineering,
construction, energy industry, and defense industry. At the same
time, working conditions and main harmful production factors in
various industries differ significantly. They include an increased
workload and labor intensity, often combined with such factors as
exposure to vibration, noise, hot environment, fibrogenic aerosols,
hazardous chemicals with varying degrees of impact [1, 2].

One of the critical characteristics of the industry concerned
is the significant manufacturing modernization in Russia, which
led to a decrease in the share of manual labor and an increase
in automated technology. However, some technological process-
es and operations still require manual work, human control, and
participation. Moreover, in the metallurgical industry for sever-
al decades, occupational safety and health protection have re-
mained a challenging issue [3, 4].

1 Available on the website: http://www.consultant.ru/document/cons_doc_
LAW_19559/

2 2 Available on the website: https.//www.ilo.org/moscow/areas-of-work/
occupational-safety-and-health/WCMS_249276/lang--ru/index.htm

3 3 Available on the website: https.//spravochnik.rosmintrud.ru/storage/app/
media/Metallupgiya_2019.pdf
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daKkTOpamu, Kak BMOpaALMA, LWYM, HArpeBaOWMN MUKPOKAMMAT,
a3p030/M NPEeVMYLLECTBEHHO GUBPOreHHOro AencTBUA, BpeaHble
XMMUYECKMe BELLLeCTBa, Bapbupys No cTeneHu BosaenicTaus [1, 2].

OpHOW U3 XapaKTepHbIX 0COBEHHOCTEN WM3y4yaemMol OTpac/Iu B
Poccum aBnsietca nposBeaéHHan CYLEeCTBEHHaA MOAEPHM3aLMA Npo-
M3BOACTBA, NPUBEALLIAA K YMEHbLIEHWIO OM PYYHOTO U YBENNYEHWIO
[l0/M onepaTopcKoro Tpyaa. OAHAKO YacTb TEXHOMOTMYECKMX NpoLec-
COB M Onepauuii, no-npexHemy, TpebyeT UCNOAb30BaHUA PYYHOO
TPYAA M KOHTPOAA U Y4acTMA YENOBEKa, U B TeYEHWUE HECKObKMX Ae-
CATUNETUI CUTYaLMA CO 340P0BbeM PabOTHMKOB MeTannypryeckon
OTPAC/M M CUCTEMOIA €ro OXpaHbl OCTAETCA 0COBEHHO CNOKHOW [3, 4].

BpenHble dakTopbl, 0bycnasausarolme popmmuposaHue npo-
deccroHanbHOMO pUCKa ANA 340p0BbA PABOTHUKOB METaNNYpPriu,
[LeMCTBYIOT Ha OpraHM3m B KOMMJIEKce. BmecTe ¢ TAaxénbim dusnye-
CKMM TPYZIOM OHM CO3JAt0T BbICOKYHO HarpysKy Ha OpraHusm, B pe-
3y/ibTaTe Yero CTPaAaoT MHOTME OpraHbl U cucTemsl [5, 6].

CornacHo coBpemeHHbIM AaHHbIM, Y PabOTHUKOB NpeanpUaATHin
METaNNyprum Hanbonee yacto GopmmupytoTca 3aboseBaHuUA, CBA3aH-
Hble C AbIXaTe/bHOM CUCTEMOW, YTO CBA3AHO C AEWCTBMEM NblAU U
ra3oB, COAEPMALLMX Pa3NNYHble coeanHeHus. NpoBeaEHHbIe PALOM
aBTOPOB MCCNEA0BaHMUA, HanpaBeHHble Ha WM3yYeHMe NPUYMH BO3-
HWUKHOBEHMA JaHHbIX 3a601€BaHUIA U UX CBA3M C NPOM3BOACTBEHHbIMMU
¢baKTopamu, N03BONW/N BbIABUTL NPEUMYLLECTBEHHOE BAUAHME ONpe-
[EeNEHHBIX COeAMHEHMI Ha OpraHM3m pPaboTHMKOB B CBA3W C MHOTO-
KpaTHbIM npesbiweHrem MAK. TakKMMKM COeAMHEHMAMM OKa3a/lnCh:
BaHaAMI cofepKalias Nblib, AMBAHAAMANEHTOKCUA, OKCUA, MapraH-
L3, AMOKeUA, KpemHus. MNpu AUTeNbHOM BO3AENCTBUM COeAUHEHMI
BaHAAMA HabNIOAAETCA pa3fpakeHWe CAMBMUCTBIX PecrnupaTopHoro
TPaKTa, a, C1eA0BaTeNbHO, BbICOK PUCK GOPMMPOBAHMA KaTapabHO-
ro BOCMAJIEHWUS CNM3UCTON 0BONMOYKM, C NMOCAEAYIOWMM Pa3BUTUEM
XPOHUYECKNX 3a60N1EBAHMI BEPXHUX AbIXaTE/bHbIX NyTei — PUHUTOB
U pUHOGapUHIMTOB. B nocneaytowme rogpl, NPy NPOAOKAOLLEMCA
KOHTaKTe XapaKTepHO MosABNEHUE 0OBEKTUBHbLIX BOCMAUTENbHBIX U
0BCTPYKTMBHBIX NPOABAEHUI B BPOHXaX CPeAHEro ¥ MENKOTO Kanu-
6pa, popmMpoBaHME YCTOMUMBBIX AUCOMOTUYECKUX HAPYLIEHUI, YTO
KNMHWMYECKM BbIPaXKaeTCcA B Pa3sBUTUM XPOHMYECKMX 3aboneBaHMAaX
HUKHUX AbIXaTeNbHbIX NyTEN — XPOHUYECKON 0BCTPYKTUBHOM 6ones-
HU NETKUX, XPOHUYECKOTro BpOoHXMUTa, bpoHxunonuta [7-12].

Mpn XpoHWUYeCcKMX 3a60NeBaHMAX ApbIXaTe/bHbIX MyTei 3Hauu-
Te/IbHO MOBbLILIAETCA YPOBEHb MMMYHOMOOYAMHA A, MpocneKuBa-
€TCA YETKAA CBA3b MeXIy ero rmnepnpomykumei u npesbieHnem
B KPOBM YPOBHel BaHaauA M MapraHua. MapraHew, Take ABAAscb
annepreHom, CEHCUMbWUAM3MPYET OpraHM3m W Bbi3blBaeT rMNepnpo-
LOYKUMIO UMMYHOMNO6YAMHA E, 3TO NOBbIWAET PUCK BO3HUKHOBEHWA
aNNepPruyeckux PUHATOB, PUHONATUI, BPOHXMANBbHOM acTmbl. [MOK-
CUA, KpemHus, obnagatolwmii Hanbonee GUbPOreHHLIM AeNCTBUEM
cpeam Apyrux KOMMOHEHTOB NPOU3BOACTBEHHOW NbIAW, UMPAET CyLle-
CTBEHHYIO PO/Ib B Pa3BMTUM MHEBMOKOHMO30B, @ MMEHHO Hanbonee
CNOXKHO MpoTeKatoLwei ero Gopmbl — CUIMKO3a. TaK Kak BO3aeicTane
BPeAHbIX GAKTOPOB MMEET NOCTOAHHBIN U ANUTENbHbIV XapaKTep, BCé
3T0 cnocobcTeyeT GOPMUPOBAHMIO MHEBMODKNOPO3a, KOTOPbIN MOXKET
OC/IOKHUTBCA TAXKENOW AbIXaTeNIbHON HEAOCTAaTOYHOCTLIO, PAKOM NEr-
KOro, MHEBMOTOPAKCOM, NIEFOYHOMN rUnepTeH3nel, NErouHbIM KPOoBO-
TeyeHueMm, remoTopakcom [13].

Y paboTHMKOB, NOABEPraloLMXCA BO3AEUCTBUIO M3ObITOYHOM
KOHTAMMHALMM a3p030sIMM C/IOKHOMO COCTaBa, 3a4acTylo Gpopmu-
pytoTca pa3HOHANpPaB/iEHHble W3MEHEHUA MMMYHHOro cTaTyca: OT-
mevaetca aucbanaHc membpaHHbix (CD4+, CD25+, CD3+, CD95+),
BHYTPUKAETOUHDBIX (P53) M MexkkneTouHbIx (TNFa) nokasateneit um-
MyHoperynaumu. Mpu 3Tom, MMEHHO Hanuuve aucbanaHca nokasarte-
Neid, XapaKTepPM3YIOLLMX MMMYHHbIW CTaTyC OpraHM3ma, psj, asTopoB
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Harmful factors that determine the professional hazards to
metallurgy workers’ health affect the body as a whole. Along with
heavy physical work, they cause overloading of organ systems, re-
sulting in many organs and systems damage [5, 6].

According to current data, the workers of metallurgy enter-
prises most often develop respiratory system diseases associated
with exposure to dust and gases containing various compounds.
Therefore, studies aimed at identifying the causes of these dis-
eases and their relationship with production factors made it pos-
sible to reveal the predominant effect of certain compounds in
connection with the multiple excesses of the threshold limit value
(TLV). As a result, the role of the following compounds was iden-
tified: vanadium-containing dust, vanadium pentoxide (V,0,),
manganese oxide (MnO,), silicon dioxide (SiO,). With prolonged
exposure to vanadium compounds, irritation of the mucous
membranes of the respiratory tract is observed. Therefore, there
is a high risk of catarrhal inflammation of the mucous membrane,
followed by the development of chronic upper respiratory tract
diseases such as rhinitis and rhinopharyngitis. Subsequently, with
continued exposure, characteristic inflammatory and obstructive
changes appear in the medium-sized and small bronchi. These
changes are associated with the formation of persistent lung mi-
crobiome dysbioses, clinically manifested as chronic diseases of
the lower respiratory tract, including chronic obstructive pulmo-
nary disease, chronic bronchitis, bronchiolitis [7-12].

In chronic diseases of the respiratory tract, the level of im-
munoglobulin A (IgA) increases significantly. Of note, there is a
causal relationship between hyperproduction of IgA and excess
concentrations of vanadium and manganese in the blood. Also, as
an allergen, manganese sensitizes the body and causes overpro-
duction of immunoglobulin E (IgE), increasing the risk of allergic
rhinitis, rhinopathies, and bronchial asthma. In addition, silicon
dioxide, which has the most potent fibrogenic effect among other
components of industrial dusts, promotes a severe type of pneu-
moconiosis, namely silicosis. Constant and long-term exposure
to harmful factors contributes to pulmonary fibrosis, which can
be complicated by severe respiratory failure, lung cancer, pneu-
mothorax, pulmonary hypertension, pulmonary hemorrhage,
hemothorax [13].

Workers exposed to excessive concentrations of complex
aerosols often develop heterogeneous and multidirectional
changes in the immune status: there are an imbalance of mem-
brane (CD4+, CD25 +, CD3 +, CD95 +), intracellular (p53), and
intercellular (TNFa) components of immunoregulation. At the
same time, some authors link immune status indicators with
adaptation processes. These changes are most characteristic in
workers with professional experience of up to nine years [14,
15].

According to the current understanding widely present
within the immunology community, even a significant quantita-
tive decrease in the structural components of immunological pro-
tection is not necessarily result in the development of a disease.
Although the development of a pathological condition associated
with certain protection defects can be assumed, its clinical mani-
festation will only appear if there is a demand for a compromised
element. Often, clinical health maintenance is achieved by devel-
oping compensatory reactions of individual elements or compo-
nents, provided by a high structural and metabolic heterogeneity
and a significant complexity of network interactions.



Macsazymosa JAM c coasm. Puck 3a001eBaeMOCTH y MeTaAAypPIoB

BECTHMK ABUMILIEHHEI
Tom 23 * No 2 % 2021

CBA3bIBAET C MNpoLeccamy afanTaLuMoHHOro npouecca. YKasaHHble
M3MeHeHWA Hanbonee xapakTepHbl B rpynnax paboTHWKoB ¢ npodec-
CMOHA/IbHbBIM CTaXeM [0 AesaTty nert [14, 15].

HeobxoaMMO OTMETUTb, YTO COBPEMEHHbIE Y4EHbIE-MMMYHO/O-
TV NPUAEPHKMBAOTCA OLHO3HAYHOTO MHEHWSA, YTO AaXe 3HauUTeNb-
HOe KOJMYeCTBEHHOe CHUMKEHWE CTPYKTYPHbIX KOMMOHEHTOB MMMY-
HOJIOMMYECKOM 3aluTbl He 00A3aTeNbHO AO/IKHO COMPOBOMKAATHCA
pa3suTMEM 3aboneBaHusA. M, XoTa Npu BbiABAEHUM ONpPeAenEHHbIX
JedeKTOB 3alMTbl MOXHO NpeAnoniaraTb PasBUTUE NATONOMUYECKO-
ro COCTOAHMA, KAMHUYECKaa MaHubecTauma pasoBbETCA JUWb NpU
Hann4nn BoCTPebOBaHHOCTU KOMMPOMEHTUPOBAHHOTO 3BEHa. 3aya-
CTYIO COXPaHEHWe KAMHWUYECKOro 34,0pOBbA AOCTUrAeTCA PasBUTUEM
KOMMEHCATOPHbIX PeaKLMi OTAe/bHbIX 3BEHbEB UM KOMMOHEHTOB,
yTo 06eCcneYnBaETCA BbICOKOW CTPYKTYPHO-MeTabonnyeckol retepo-
TEHHOCTbIO, @ TAK¥KE 3HAUYUTE/IbHOMN CII0XKHOCTbIO CETEeBbIX B3aUMO-
NEeNCTBUNA.

PasBuBLluMitcA aucbanaHc UMMYHHOW CUCTEMbl B KOMMAEKCE C
L/MTENbHBIM M HU3KOZ030BbIM NMOCTYN/IEHMEM METANN0B CNOCOOCTBY-
eT GOPMMUPOBAHUIO TONIEPAHTHOCTY K a/I/IEPreHy, KOTOPOE Heb3A CYM-
TaTb 310POBbEM B MOJIHOM CMbIC/IE 3TOTO C/I0BA, CKOPEe, ero MOXKHO
KnaccmduumposaTb Kak BpeMeHHO cbanaHCMpoBaHHYO afanTaLuio.
Havbonee 4YacTbiMM CeHCMOWAM3ATOPaMK, BbI3bIBAOLLMMMU KOHTAKT-
HYIO aNNepruio U annepruieckmnini KOHTaKTHbIM AePMaTUT, Jaxe npu
KPaTKOCPOYHOM KOHTaKTe, ABASAOTCA METa//ibl (XPOM, HUKENb, KO-
6anbT). HeobX0AMMO NOHWMMATb, YTO B OTHOLLEHUM HEMOCPEACTBEHHO
METa/IIOB HEBO3MOXHO Pa3BUTME CNeLUPUUHECKMX MMMYHHBIX peak-
LM, NOCKO/IbKY OHW He MOTYT BbICTYNaTb B pOAM aHTUreHoB. CBOMCTBA
annepreHoB OHW MOTYT NPUOBPECTM NULLbL NPU NPOHUKHOBEHUM Ye-
pe3 buonormyeckne MembpaHbl KNETOUHbIX U CyOKIETOUYHBIX CTPYKTYP
1 06pa3oBaHNM KOMNIEKCOB ¢ 6eKamm, YTo M crocobCeTayeT Ae3anTa-
LM UMMYHOKOMMETEHTHOW cUCTeMbl. Pe3ynbTaTom B3anMoaeincTaus
XMMMYECKUX BELLECTB C KMBbIMU CUCTEMAMU ABAAIOTCA HaPyLIEHMA
paBHOBECWA OpraHM3ma C BHELUHEeN CPeaoi, MHbIMU CNOBaMK, Hapy-
LUeHuMa romeocTasa [16-22].

Mpozonxatoleecs BO3AEWCTBUE afiepreHos, Npu OTCYTCTBUM
CBOEBpPEMEHHbIX Ie4ebHO-NPOPUNAKTUYECKUX U TUTUEHWNYECKMX Me-
PONPHWATWIA, CNOCOBHO ABUTLCA MPUYMHON NOABAEHUS aNNIePru4ECKOi
NaToNOrMK, CBA3aHHOM C NPOMbILLNEHHbIM BO3AenCcTBMEM [23].

Hanbonee yacTblMM KAMHUYECKMMU NPOABAEHUAMM ABAAIOTCA
KOHTaKTHO-aNNIepruyeckne AepmatuTbl, TOKCMYeckme 3abonesaHuA
KOXM, 3K3ema. AHanu3 pe3ynsTaTtoB NPOBEAEHHOTO NEPUOAMNYECKO-
ro MeAULMHCKOrO 0CMOTPa Paboyumx, 3aHATbIX Ha METANNYPIUYECKUX
npeanpuatuax CBepanoBcKoi 0b6nacTu, CBUAETENbCTBYET O 3HAuUU-
TeNbHOW (6onee 27%) pacnpoCTPaHEHHOCTM 3ab0NEBaHUI KOXKM
pasnuyHoi 3TMonorun. Hambonee 4acto 6blM AMArHOCTUPOBAHbI
MMKO3bl CTOM ¥ OHUXOMMKO3bI (Bonee 18%), XpOHUUYECKME AepMaTO3bI
(okono 8%). BcTpeyanuch M L06pOKavecTBEHHbIE HOBOOBPA30BaHUSA
KO — nanunnombl, pnbpomsl [24, 25].

Cneumnduyeckne ycnoBusa TPyAo0BON AEATENbHOCTU U XapaKTep
BbINOMHAEMbIX PaboT ABNAOTCA GaKTOPOM BbICOKOTO pUcKa s dop-
MMPOBaHUA W MPOrpeccMpoBaHnA 3aboneBaHUA KOCTHO-MbILLEYHOM
cuctembl (KMC), KoTopble B Hambosblieit cTeneHn ob6ycnoBAeHbl
Jencterem BMOpaLUM U TAKENBIMM GU3MYECKUMU Harpy3kamu. B
KauyecTBe OCHOBHOTO K/AMHWUYECKOro CMHAPOMA BbICTynaeT 6onesoit
cvHapom. TpeTb naumeHTOB 6ecnokoAT 60aM NpenmyLLecTBEHHO B
LIeMHOM OTAene, A0 NOA0BKHbI — B NOACHUYHOM OTAe/1e NO3BOHOYHMU-
Ka. CoueTaHHy0 oKanm3aLmio boneii BoiasnaAtoT B 16% cnyyaes. Jau-
Te/IbHbIN CTaX PaboTbl B yKa3aHHbIX ycnosuax (20-29 net) asnaetca
$aKTOpPOM prCKa BO3HUKHOBEHUA BblpaXKeHHOCTU 60N1eBOoro CUHApPO-
Ma. Cpeay paboOTHMKOB OCHOBHbIX MPOW3BOACTBEHHbBIX FPynn MeTan-
NYPrUYECKUX NPesnpuaTUin passuTue HapyweHnii KMC xapaktepusy-

The developed imbalance of the immune system in com-
bination with long-term and low-dose exposure to metals con-
tributes to the formation of tolerance to the allergen, which is
not entirely healthy; instead, it can be classified as a temporarily
balanced adaptation. The most common sensitizers causing con-
tact dermatitis and allergic contact dermatitis, even with short-
term exposure, are metals (chromium, nickel, cobalt). As far as
metals are concerned, the development of specific immune re-
actions is impossible since they cannot act as antigens. They can
acquire the properties of allergens only when they penetrate the
biological membranes of cellular and subcellular structures and
form complexes with proteins, which contributes to the immuno-
competent system compromise. Thus, the interaction of chemical
substances with living systems results in an imbalance between
the organism’s internal environment and the external environ-
ment, or homeostatic disorders [16-22].

In the absence of timely treatment, prophylactic and hy-
gienic measures, continuous exposure to allergens can result in
occupational allergy [23].

The most common clinical manifestations of occupational
allergy are allergic contact dermatitis, toxidermia, eczema. A re-
view of periodic medical checkups results of workers employed
at the Sverdlovsk region metallurgical enterprises indicated a sig-
nificant (more than 27%) prevalence of skin diseases of various
etiologies. The most frequently diagnosed were foot mycoses,
onychomycosis (more than 18%), and chronic dermatoses (about
8%). In addition, there were also benign skin neoplasms - papillo-
mas, fibromas [24, 25].

The nature of the work and working environment are high-
risk factors for the formation and progression of work-related
musculoskeletal disorders (WMSDs), mainly caused by vibration
and heavy physical workloads. Pain syndrome is the main clini-
cal presentation. A third of patients complain about pain, mainly
in the cervical spine; up to half of them are experiencing pain in
the lumbar spine. Multiple localizations of pain are detected in
16% of cases. In these conditions, long-term work history (20-29
years) is a risk factor for the severity of pain syndrome. Among
the main types of metallurgical production workers, WMSDs are
characterized by the prevalence of reflexopathy over compression
neuropathy. Prolonged exposure to vibration is associated with
the development of osteochondrosis, osteoporosis, spondylosis,
distal phalangeal tuberosity, and various arthroses. In addition,
there have been described cases of toxic osteopathy [26-29].

Often there is a mutually reinforcing effect between occupa-
tional factors, related bodily changes in the metallurgical indus-
try workers, and co-morbidities. Along with WMSDs, circulatory
system diseases are associated with morbidity with temporary
disability in this occupational group. For example, concomitant
cardiovascular pathology is often observed in vibration disease,
pneumoconiosis. Ischemic heart disease, arterial hypertension,
pulmonary hypertension, and varicosities are widespread in the
metallurgical industry employees. Laboratory studies revealed
carbohydrate and lipid metabolism changes, disturbances in the
antioxidant defense system, and increased lipid peroxidation
rates. These disorders significantly increase the risk of developing
atherosclerotic vascular changes in these workers [30-32].

Fluorosis usually occurs in workers involved in the pro-
duction of copper and aluminum alloys. They are most often
diagnosed with chronic intoxication with low doses of fluoride,
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eTca npeobnagaHmem pedneKToOpHbIX HEBPOOTMYECKMX CUMMTOMOB,
HaZ, KOMMPECCUOHHO-UWEeMMYECKUMU. TMpu OAUTENbHOM BO3ZEN-
CTBMM BMBPALIMM BO3HMKAKOT OCTEOXOHAPO3, OCTEOMNOPO3, CMOHAMNES,
paspacTatotca ByrpuctocTi HorreBbix GanaHr, GOPMMUPYHOTCA apTPO3bI
Pa3NNYHOMN NOKANN3ALIMK, @ TAKMKE OMNUCaHbI C/Ty4an Pa3BUTUA TOKCHU-
KO-XMMMWYECKMX OCTeONaTui [26-29].

[elicTBue BbiLenepeyncaeHHbIX NPodeccUoHaNbHbIX PaKTOPOB
¥ BO3HWKHOBEHWE ONpeseNéHHbIX USMEHEHWI B OpraHu3me y paboT-
HMKOB METaNNYPrMYecKoi NPOMBbILLIIEHHOCTM YacTO NPUBOAMT K B3a-
nmoycunmsarowemy apodekTty ¢ agpyrumu 3abonesaHuamun. Hapsaay ¢
6onesHamn KMC, B gaHHOW rpynne paboTHUKOB 3a6071€BaeMOCTb €
BPEMEHHOM yTpaTol TpyaocnocobHoCTH dopmupytoT 1 6onesHn cu-
CTeMbl KpoBoobpalLeHusa. Hanpumep, conyTCTBYHOLWAA KapAMOBacKy-
NAPHAA NaToN0MMA YacTo BbIABAAETCA NPW BUOPALMOHHOW BonesHy,
NMHEBMOKOHMO3e. Cpeay COTPYLHWKOB METaNTYPruieckor NpoMbiLu-
NEHHOCTY PaCcnpOCTPaHEeHbl NemMnyecKkas 6on1e3Hb cepaua, apTepu-
aZlbHaA rMNepTeH3usa, NEroyHasa rMnepTeH3us, BapMKO3HOE pacLuu-
peHve BeH. MNpu aHanu3e NabopPaTOPHbIX UCCNEL0BAHWI BbiABNEHO
U3MEHeHWe YrIeBOAHOIO U AUMMAHOTO OBMEHOB, HapyLUeHUs B pa-
60Te aHTUOKCUMAAHTHOMN 3aLLMUTHON CUCTEMBI, YCUIEHUE NEPEKUCHOTO
OKMCNEeHMA MMNUAOB. YKa3aHHble HapyLeHWs, KaK Mo OTAE/NbHOCTH,
TaK U B COYETAHMM, CYLLECTBEHHO MOBbLILIAIOT PUCK PA3BUTMA aTepo-
CKNIEPOTUYECKMX U3MEHEHUI cocynoB y paboTHuKoB [30-32].

®ntoopo3 06bIYHO BO3HUKAET Y PabOTHWUKOB, 334eMACTBOBAHHbIX
Npv NPOMU3BOACTBE MELHbIX M aNtOMUHWEBBIX CNIABOB. Y HUX Hanbonee
YacTo BbIABNAETCA XPOHUYECKAA MHTOKCMKALMA ManbiMK Ao3amu ¢To-
pa, YTo 1 ABNAETCA NpUYMHOI Pptooposa. ObpasosaHue ruapodTopmaa
CBA3AHO C TEXHOIOTMYECKUM MPOLLECCOM MMPOrMAPOAMN3a B MPUCYT-
CTBUW BA1aru 13 conei TopucToBOAOPOAHOM KMCNOTbI. MaKcMmanbHoe
coAeprKaHve coefiMHeHuUi ¢pTopa B BO3ayxe paboyeli 30HbI onpesens-
FOTCS B LLEXAX MO 3/NEKTPONM3HOMY MPOMU3BOACTBY aNFOMUHUSA, 3aHATBIX
ralleHMem aHoaHbIX 3PPEKTOB, 3acbiNKe IMHO3EMA B SN1EKTPONM3ED.
[Lpyrve cTomatonornyeckme npobaembl M 3abonesaHna NoaoCTM pra
bopmupytoTCA Nog, AeMCTBUEM NbIN, COAEPHKALLEN pa3NyHbIe MeTa-
Nbl, B KOMN/IEKCE C CEPHUCTbIM ra3oM. ITO NPUBOAUT K BO3HUKHOBEHWIO
Kapueca (79%), rvHrMeuTa (65%), CTMpaHUIO TBEPAbIX TKaHel 3y6oB
(18%). Cpeay 3aboneBaHuii MAPOAOHTA M CM3UCTOM MOMOCTU PTa Bbl-
ABNAKOT NAPOAOHTO3, IEMKONNAKMIO (ABNAETCA NPeaonyxonesbim 3a60-
NleBaHMeM), KpacHbI NAOCKMI NnLLIAIA, XeAauT, pak a3bika [33-35].

MpodeccmoHanbHaa HeMpPoceHCopHas TyroyxocTb GopmupyeTcs
nog, BO3AeiCTBMEM LWYMOBOTO GpaKToOpa, Y 3HAUUTENbHOM YacTv pabo-
YMX OHA ABYXCTOPOHHAA. HelipoceHCopHas TyroyxocTb HauMHaeTcs
CO CHUMKEHWA CyXa, HO C BO3PACTOM MPOrPeCcCUpPYET U, KaK Npasmno,
NPVBOAMT K NONHOM NoTepe cyxa. BbisiBNIEHO, 4T ypoBeHb 3abonesa-
€MOCTM TYTOyXOCTbto Hanbosiee BbICOK Ha aIIOMUHMUEBbIX 3aBOAAX NPU
CPEeAHEM CTaxKe OKO/O 27 NIET, YTO CBA3AHO C Y/bTPA3BYKOBOM 06pa-
60TKOM MeTanna. EWweé oaHo YacToe 3abonesaHue cpean paboTHUKOB
METANNYPruM — NOPaXKEHWE CNYXOBOTO HepBa (KoxNeapHblit HEBPUT)
— MPUBOAMT KaK K CHUMKEHUIO C/TyXa, TaK U K BECTUBYNAPHBIM U HEBPO-
NOTMYECKMM HapyLeHuam [36].

Mo AaHHbIM MUCCNef0BaHNIA, PAOOTHUKM METANNYPIUN HEPELKO
UMetoT 3ab60/1eBaHUA KeNyA0UHO-KMLWEeYHOro TpakTa (HKT), yTo cBA-
3aHO HE TO/IbKO C HebnaronpuATHOM rUrMEHWYECKOW OBCTaHOBKOM
Ha paboyem MecTe, HO M C HapyLIEHUEM PEeXMMa NUTaHUA. B oTeve-
CTBEHHOM NUTepaType UMeeTca pAag, PaboT, NOATBEPKAAOLMX HAAW-
yne CUbHOW KOPPENATUBHOW CBA3WN MeXAY Bo3aencTBuem hakTopos
NPOW3BOACTBEHHOW Cpefpbl M PasBUTMEM Pa3/IMYHbIX 3aboneBaHuii
KT (OR=1,7). He cTouT 3abblBaTh 1 NP0 NOBeAEHYECKMI haKTop, CBA-
3aHHbIV ¢ NPodeCcCHOHANIbHON AEATENBHOCTBIO. Hanpumep, ¢ paHHUM
HayanomM paboTbl CBA3aHbI OTCYTCTBME anmeTuTa Mo yTpam, obunb-
HbI/i NPUEM MULLM BEYEPOM, A TaKKe HEBO3MOXKHOCTb OpraHu3aLum
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which is the cause of fluorosis. The formation of hydrofluoride is
associated with the pyrohydrolysis process from the salts of hy-
drofluoric acid in the presence of water vapor. The maximum air
concentration of fluorine compounds is observed in the working
area of the electrolytic aluminum production workshops, which
extinguish the anode effects and feed alumina into the electrolyz-
er. Other dental and oral health problems are caused by dust con-
taining various metals in combination with sulfur dioxide leading
to caries (79%), gingivitis (65%), dental attrition (18%). In addi-
tion, periodontal disease, leukoplakia (a precancerous disease),
lichen planus, cheilitis, and tongue cancer are found among peri-
odontal and oral mucosal diseases [33-35].

Occupational sensorineural hearing loss is attributable to
the noise factor; it is bilateral in a significant part of the workers.
Sensorineural deafness begins with hearing loss but progresses
with age and usually leads to complete inability to hear. It was
revealed that the risk of hearing loss is the highest at aluminum
plants engaged in the ultrasonic impact treatment with about 27
years of average duration of exposure. Another common disease
among metallurgical workers is damage to the auditory nerve (co-
chlear neuritis), leading to hearing loss, vestibular and neurolog-
ical disorders [36].

According to research data, metallurgy workers often have
gastrointestinal tract diseases (GIT) associated with an unfavor-
able hygienic environment at the workplace and a violation of
the diet. Some works confirm a solid correlative relationship
between the impact of working environment factors and the
development of various gastrointestinal tract diseases (OR=1.7).
Moreover, the behavioral factors associated with professional
activities should also be considered. Thus, the early-morning
start of the workday is associated with a decreased appetite, a
plentiful meal in the evening, and the inability to consume frac-
tional and frequent meals. Often, workers replace a complete
meal with dry snacks predominantly consisting of confectionery,
sausage products, and fast food, which undoubtedly contrib-
utes to the diet imbalance, with insufficient intake of micro-and
macronutrients. At the same time, the intake of calcium, mag-
nesium, and iron is highly inadequate. These disadvantages
cannot fully ensure the body’s resistance to any adverse effects.
Against the background of an imbalance in consumed food and
compromising the body’s defenses, professional factors can
trigger the manifestation of work-related and general somatic
pathology, including the gastrointestinal tract. The impact of
adverse lifestyle factors creates an additional risk of develop-
ing diseases of the cardiovascular system (up to 0.067), respi-
ratory organs (0.091), digestive organs (0.356). The combined
effect of lifestyle factors (addictive and non-compliant behavior)
and occupational factors leads to a significant increase in the
work-related diseases of the circulatory system (hypertension)
and respiratory organs (by 21 and 38 cases per year, respective-
ly) [37, 38].

According to the research, at enterprises where the air tem-
perature exceeds the adopted standards of 10-18°C, the intensity
of thermal radiation exceeds the permissible values by 15 or more
times. Thus, exposure to high temperatures adversely affects the
regulation of heat exchange and electrolyte metabolism, increas-
ing their losses during sweating and, consequently, increasing the
level of uric acid and the risk of developing urolithiasis [39].
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ZApoBHOro 1 Yactoro NpMéma nuLLKM. 3a4acTyto, paboTHWKM 3aMeHAT
MOMHOLEHHDIM NMPUEM MULLY CYXMMU NEPEKYCAMM C NpeobiagaHnem
KOHAMTEPCKMX U KoNbacHbIxX M3genuii n gact-dyaa, 4to, HECOMHEHHO,
cnocobcTByeT dopmmupoBaHMIO HecbanaHCMPOBAHHOCTU MULLEBOTO
paLMOHa, C HEAOCTAaTOYHOCTbIO MOCTYMAEHWUA MWMKPO- U MAKPOHY-
TpueHToB. MNpu 3TOM KpaiiHe HeAOCTaTOYHO noTpebneHne Kanbuys,
MarHus U1 xenesa. HeCOMHEHHO, yKa3aHHble HeOCTaTKU He MOTyT B
nosHoW mepe 0becneynTb YCTOMYMBOCTL OpraHU3Ma K Ntobomy He-
6naronpuaTHOMy Bo3geicTBuio. Ha ¢oHe HecbanaHcMpoBaHHOCTM
noTpebafembIX MULLEBbIX MPOAYKTOB U 0CNabieHWA opraHu3Ma npo-
deccroHanbHble GaKTOpbl MOTYT ABUTLCA TPUITEPAMU MaHUecTaLmm
NPOV3BOACTBEHHO-06YC/IOBNEHHOW U 06LLECOMATUYECKO NaToNo-
rim, B Tom uncne u XKT. Bosgeictere HeraTuBHbIX GpakTopoB obpasa
KU3HU GOPMMPYET AOMNONHUTENbHYIO BEPOATHOCTL pPa3BuTMA Bones-
Heli opraHoB KpoBoobpatueHus (8o 0,067), opraHos gpixaHus (0,091),
opraHos nuwieBapenus (0,356); coueTaHHOe Bo3aelcTBUE haKTOPOB
06pasa Xu3HW (agaMKTUBHOE U HEKOPPEKTHOE MefMLMHCKOoe noBe-
ZieHune) 1 NpodeccMoHanbHbIX GaKTOPOB NPUBOAUT K LOCTOBEPHOMY
YBENIMYEHMIO NPOU3BOACTBEHHO 06YCN0BNEHHOW NAaTONOTMMN CUCTEMDI
KpoBOOOpaLLeHUs (rMnepTeH3um)  opraHoB ApixaHus (Ha 21 1 38 cay-
Yaes B rof, COOTBETCTBEHHO) [37, 38].

Mo AaHHbIM NPOBEAEHHbLIX WCCNELOBAHWIA, Ha NPeAnpUATUAX
TemnepaTypa BO34yXa NpeBbllaeT AoNyCcTUMble HOpMbl Ha 10-18°C,
WHTEHCMBHOCTb TEM/IOBOMO U3yYeHMA NpeBblllaeT AONyCTUMble Be-
NnumnHbl B 15 1 Gonee pas. Bo3aencTBME BbICOKMX TeMNepaTyp He-
OnaronpuATHO OTPAXKaeTcA Ha perynAauuu TennoobmeHa, obmeHe
3NEeKTPONUTOB, YBENYMBAA UX MOTEPU MPW NOTOOTAENEHUM, U, KAK
CNefCcTBME, MOBLIWAA YPOBEHb MOYEBOW KWUCNOTbI U PUCK Pa3BUTMA
MouyeKameHHol bonesHu [39].

HarpeBatowmnii MUKPOKAMMAT CMOCOBCTBYET CYLLECTBEHHOMY
YXYZLUEHUIO U PEenpoayKTUBHOTO 3710pOBbA MYyKUMH-METaNNYpPros.
CHuaeTca QyHKLMOHANbHAA aKTUBHOCTb AWMYEK, YTO MPOABAAETCA
KaK B CHUXEHWM BblPabOTKM MYMKCKMX NO0BbIX FOPMOHOB, TaK U UH-
TEHCMBHOCTM M KayecTBa cnepmartoreHesa. Matonorva moyenonosom
cucTembl Bbina BbisiBneHa y 35% pabounx «ropsaumx» npodeccuin Yép-
HoW MeTannyprum 1 15,79% pabounx KOHTPOAbHOM rpynnbl (p<0,001).
B CTpyKType naTonorMu MO4YernonoBoi cUCTeMbl B 06eux rpynnax
npeobnaganv moyekameHHas 601e3Hb U BONE3HU MYMKCKMX MOJIOBbIX
opraHos [40].

MoHusmpylolee n3nydeHe npu paboTe ¢ pagMoaKTUBHBIMM
MeTaNNamMu NPUBOAMUT K USMEHEHUAM B GOPMUPOBAHUN SHAOKPUH-
HOW M HEPBHOM CUCTEM, @ TaKKe YBEIMUYMBAET PUCK PA3BUTUA OHKO-
natonoruu [41, 42].

Kak 3apybexHble, Tak U OTe4ecTBEHHble UCCIEA0BaTENN OTMe-
YaloT, YTO CYLLECTBYET OCTPas NoTpebHOCTb B NPOBEAEHUM PaHAO0-
MW3MPOBAHHbIX WCCNEA0BaHUIA [N OLEHKM PUCKOB 3aboneBaHui,
CBA3aHHbIX € PaboToii. Mo UX MHEHUIO, MWD MEXAUCUMNANHAPHAA
Koonepauua MO3BOAMUT MpWBAEYb AOMOJAHUTENbHbIE PEecypcbl Mo
npodunakTMke M 6e3onacHOCTM Ha paboyem mecte. YTo Kacaercs
cucTeMbl NpodUaKTUYECKUX Mep, To U B Poccuu, 1 3a pybeskom oHa
OCHOBbIBAETCA Ha QyHAAMEHTaNbHbIX NPUHLIMMAX NEePBUYHON Npo-
bWNAKTUKY, T.€. CHUXKEHWA YPOBHA BO3AEeNCTBMA GAKTOPa B UCTOUHU-
Ke. Tak, aBTOMaTM3aLMA OCHOBHbIX TPYAOEMKUX NPOU3BOACTBEHHDIX
MPOLLECCOB TaK¥Ke CrnocobHa MWHUMMU3MPOBATL PUCKM Pa3BUTUA 3a-
60neBaHuit. MoHATUE HabnoAEHNA 33 COCTOAHMEM 340PO0BbA PaboT-
HMKOB 6b110 CHOPMYIMPOBAHO ELLE TPU AeCATUNETUA Ha3ad, B 1985
r., B KoHBeHumn MOT 161 The Convention of 1985 on Occupational
Health Services (KoHnBeHums 1985 roga o cnyxbax rurmeHbl Tpyaa;
KoHBeHumA 161 o caybax rurveHbl Tpyaa)*. B AeicTBUTENbHOCTH, 3Ta

4 3nekmpoHHsiIli pecypc; 0ocmynHo Ha calime http://www.conventions.ru/
view_base.php?id=336

The heat stress contributes to a significant deterioration in
the reproductive health of male metallurgists. The testicular func-
tion decreases, manifesting in reduced production of male sex
hormones, spermatogenesis intensity, and sperm quality. Geni-
tourinary pathology was detected in 35% of employees engaged
in ferrous metallurgy hot work activities compared to 15.79% of
workers in the control group (p<0.001). In genitourinary disor-
ders, urolithiasis and diseases of the male genitalia prevailed in
both groups [40].

Handling radioactive metals is associated with exposure to
ionizing radiation leading to developmental changes in the endo-
crine and nervous systems and increases the risk of developing
oncopathology [41, 42].

A number of researchers stress the urgent need for ran-
domized trials to assess the risks of work-related diseases. In
their opinion, only interdisciplinary cooperation will attract ad-
ditional resources to develop prevention and safety measures
in the workplace. The prevention and control strategies, both in
Russia and abroad, are based on the fundamental principles of
primary prevention, i.e., reducing the impact levels of the influ-
ential factor at the source. Thus, the automation of the main la-
bor-intensive production processes can also minimize the risks of
developing diseases. The concept of monitoring workers’ health
was formulated three decades ago, in 1985, in the ILO Conven-
tion 161 (Occupational Health Services Convention, 1985)*. This
convention covers a much more comprehensive range of issues
compared to domestic occupational health services. The term
“Occupational Health Services” defines the services that have a
primarily preventive function and the responsibility of advising
employers, workers, and their representatives on the require-
ments for creating and maintaining a safe and healthy work envi-
ronment that will promote optimal physical and mental health. In
addition, this term includes adapting labor processes to workers’
abilities with consideration to their physical and psychological
health.

CONCLUSION

In the recent ten years, there has been a keen interest in
studying the quality of life and health in metallurgical produc-
tion workers as they retain leadership in terms of occupational
hazards among all sectors of the economy. However, the propor-
tion of studies specifically studying the impact of working condi-
tions on the health of these workers is relatively small. The data
on the relationship between occupational factors and multiple
morbidities in the metallurgical industry workers has shown that
production activities in this economy segment impose very high
requirements on worker health. Metallurgy enterprises have dif-
ferent characteristics of their workshops microclimate and the
hygienic state of the workplace, which must be considered when
carrying out preventive measures, developing hygienic standards
to improve working conditions to reduce the risks of developing
occupational diseases and enhance the quality of life.

4 Available on the website: www.conventions.ru/view_base.php?id=336
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KOHBEHLMA OXBaTbIBAeT 3HauMTENbHO 6osiee WWPOKMIA Kpyr BOMpo-
COB, YeM CBOWCTBEHHO MMIVEHE TPYAA B €€ OTEYECTBEHHOM MOHUMA-
Huu. TepmuH «Occupational Health Services» o3HauaeT cnyKbbl, Ha
KOTOpPbIE BO3/I0EHbI, B OCHOBHOM, Npoduiaktuyeckue GpyHKLUU K
OTBETCTBEHHOCTb 33 KOHCY/IbTMPOBaHWe pabotogatens, paboTHUKOB
W VX NpeacTaBuTeNeil Ha NpeanpuATMM No Bonpocam TpeboBaHWiI
OTHOCWUTE/NIbHO CO3JaHUA U NOAAEPHKaHUA 6@30MaCHOCTU U 3L0POBOM
NPOV3BOACTBEHHOM Cpeabl, KoTopas byaeT coAeincTBOBaTb ONTUMAsb-
HOMY M3NYECKOMY M NCUXMYECKOMY 30POBbIO B CBA3M C TPYA0BbIM
NpoLeccom, a TakKe NPUCNocobieHns TPYAOBbIX NPOLLECCOB K Cro-
CoB6HOCTAM PabOTHUKOB C YYETOM COCTOAHUA UX GU3MYECKOTO M NCH-
XWMYECKOTO0 340p0BbA.

3AKNIOYEHUE

Takum 06pasom, B LEJIOM B MUPOBOI M OTEYECTBEHHOM Hayy-
HoOW NnTepaType Ha NPoTAXKeHUU nocnepHux 10 neT He ocnabesaer
MHTepec K NpobsemMam KayecTsa 340POBbA U KU3HU PabOTHUKOB Me-
TaNNypruyecknx NPoM3BOACTB, KOTOPbIE COXPAHANT AMAEPCTBO MO
YPOBHIO BPEAHOCTU U OMACHOCTU CPEAM BCEX CEKTOPOB SKOHOMMKM.
OZHaKo yAenbHblii BeC MCCNefoBaHMA, HEMoCPeaCTBEHHO M3yyalo-
LUMX BAUAHME YCNI0BUI TPyAA Ha 340p0Bbe 3TUX PabOTHWMKOB, CpaB-
HUTENbHO HeBeNWK. AHanW3 AaHHbIX MTepPaTypbl, NOCBALEHHOW UC-
CNefloBaHMAM B3aMMOCBA3M AeiCTBUA NPOdECcCMOHabHbIX GpaKTOpoB
1 BO3HWMKHOBEHMA NaTONOMMM Pa3NnUYHbIX OPraHOB U CUCTEM Y paboT-
HWKOB, 3aHATbIX B METa/LIyPruyeckoi NPOMbILIIEHHOCTH, YCTaHOBUA,
YTO NPOU3BOACTBEHHAA AEATEIbHOCTb B METANNYPTUYECKOM CETMEHTE
3KOHOMMKM NpeabABAseT K PaboTHUKY 04eHb BbICOKME TpeboBaHUs K
COCTOSIHMIO 340Pp0BbA. KaKAbli1 U3 LEX0B NpeanpuUATUiA MeTannyprum
MMeeT CBOM OCODBEHHOCTU MMKPOKAMMATA, TMIMEHUYECKOrO COCTOS-
HWA paboyero mecTa, YTo HEOBXOAMMO YYMTbLIBATL NPU NPOBEAEHUN
NPOPUNAKTUYECKUX MEPONPUATUI, paspaboTKe MMIMEHNYECKUX HOP-
MaTMBOB MO Y/NyYLUEHMIO YCI0BUIA TPyAa B LENAX CHUMKEHWUS PUCKOB
pa3BuTMA NPOdECCUOHaNbHbLIX 3a601E€BaHNI W YIYULIEHMA KayecTBa
KU3HW.
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MOP®OA0OTUYECKUN CYBCTPAT TOYEK UT'10YKAABIBAHVS 1 CUCTEMBI
MEPMANMAHOB KUTANCKOU TPAAVNTLIVIOHHON MEAUILINHBI

D.A. IIYKYPOB!, C.Y. AN, 1.A4. KAPOMATOB?

1 Kadeapa nopmaabnoit pusmoaornu, TagKMKCKIit rocyAapCTBeHHBIN MeAULIMHCKIIT yHUBepcuTeT uM. Abyaan nubnu Cuno, dymante, Pecrrybanka Taaxn-
KHNCTaH
2 Kadeapa HapoaHO MeAUIIMHEL U IIPpOdeccroHaabHbIX 00ae3Hel, ByXapckuii rocy AapCTBeHHbIN MeAVIIMHCKUI MHCTUTYT uM. AOy Aan non Cuno, byxapa,

Pecrry6anka Y3bexucran

B 0630pe npeacTaBaeHbl pe3ynbTaTbl UCCAEA0BaHMI 06 UMetoWmMXCA Npobaemax, CBA3AHHbIX C MOPPONOTUYECKUM CYOCTPAaTOM TOYEK UFNOYKabl-
BaHWA U CUCTEMbl MepUAMaHOB. MonCKy MOPPONOrMYecKoro cybcTpata TOUEK UIOYKaNbIBaHWA M MEPUAMAHOB NMOCBALLEHbI COTHU HAaY4HbIX CTaTel,
MoHorpadumit, HoO JO CUX MOP 3TOT BOMPOC He Halén CBOero OKOHYaTenbHOro peleHus. Kum BoHrxaH, npodeccop MxeHbAHCKOrO MeAMLMHCKOro
yHuBepcuteTa Kopeiickoit HapoaHo-flemoKkpaTuyeckoii Pecnybnvku, 0b6Hapyun aHaTOMUYECKYIO CTPYKTYPY MEpUANAHO-KoNIaTepaei, Ha3BaHHYyo
UM Tenbuamu boHrxaHa 1 cuctemoit BOHrxaHOBbIX MPOTOKOB W Ha3Bas eé BoHrxaHcKoi (KeHpak) cuctemoit. B 2010 roay oHa 6bina nepeMmeHoBa-
Ha B NPUMO-BacKynapHyto cuctemy (MBC), KoTopas CyLLEecTBYeT MO BCEMY Tesly, B TOM YMC/IE BHYTPY KPOBEHOCHBIX U IMMdaTnyecknx cocygos. MNBC
npeacTaBnfeT coboi aHaTOMUYECKYIO CTPYKTYPY, NPeACTaBAAoLLY0 cOBOM CeTb MPOTOKOB C NPOTEKAIOLLEN B HUX }KUAKOCTbIO. 3Ta CUCTEMA COCTOMUT U3
NPVYMO-COCYA0B, COOTBETCTBYIOLLMX aKYMYHKTYPHbIM MepuaMaHam, 1 NPUMO-Y3/10B, KOTOPble COOTBETCTBYIOT TOYKaM aKynyHKTYpbl. [laHHasa cuctema
MOXKET CYXKUTb MOPHONOrUUECKUM CYOCTPATOM CUCTEMbI TOYEK WINIOYKA/IbIBAHUA U MePUAMAHOB KWUTAMCKOM meauUMHbL. HO ANA OKOHYaTenbHOro
peLleHns BONpoca HyHbl Mopdonornieckme, GrsnMonorMyeckme u KIMHUYecKne UCCNefoBaHuA.

KnioueBble cnoBa: ues10yKanei8aHue, cucmema mepuduaHos, Mopgonozudeckuli cybcmpam, menbya boHexaHa, npumo-8acKynapHas cucmema, moy-
KU GKYMyHKMYypebi.

Ana yutuposaHusa: Lykypos A, /in CY, Kapomatos UA. Mopdonornyeckuii cybcTpaT ToYeK UII0YKabiBaHWUA U CUCTEMbI MEPUANAHOB KUTAUCKOW Tpaau-
LIMOHHOM MeauLUmMHbI. BecmHuk AsuyerHsl. 2021;23(2):291-9. Available from: https://doi.org/10.25005/2074-0581-2021-23-2-291-299
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The review summarizes studies related to current issues and concepts of the neuroanatomic basis of the meridian system and acupuncture points.
The proponents of their existence have not yet come to any consensus on how they might work or be tested in a scientific context. Kim Bonghan, a
professor at Pyongyang Medical University of the Democratic People’s Republic of Korea, discovered the anatomical structure of meridian collaterals,
which he called the Bonghan corpuscles (now known as primo nodes) and the the Bonghan ducts (primo vessels), and called it the Bonghan (Kyungrak)
system. In 2010, it was renamed into the primo vascular system (PVS), which exists throughout the organism, including blood and lymph vessels. PVS
is an anatomical structure being a network of ducts with fluid flowing in them. This system consists of primo-vessels and primo-nodes, corresponding
to acupuncture meridians, and acupuncture points, respectively. Thus, the PVS can serve as a morphological substrate for acupuncture points and
meridians of traditional Chinese medicine; however, since there is no scientific consensus on the neuroanatomical basis of acupuncture, further
morphological, physiological, and clinical studies are needed to promote a broader mutual understanding of this issue in the research community and
beyond.
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TpaAMUMOHHaA KnTalcKaa meauumHa (TKM) npeanonaraer, uto
3Heprua opraHMama HanpaBAseTCA MO MepuaMaHam B Pas/IUYHbIX

Traditional Chinese medicine (TCM) presumes that the en-
ergy of the organism is directed along meridians in different parts

4acTAX Tena 1 NoAAEPKMBAET AyX, SMOLMM, Pa3ym YenoBeka B rap-
MOHUMU C GU3NYECKUM 340p0BbeM. KaK TONbKO BanaHC Mexay KOH-
GAVKTYIOWMMU NPUPOAHBIMM CUNaMM BOCCTaHAB/IMBAETCA, NPOUCXO-
T pa3baoKMpOBaHUE KU3HEHHOW SHeprumn opraHu3ma, U passutue
6onesHn npepotepaiiaetca. TKM mncnonb3yeT pasnnyHble MeToAbl
NeyeHunA, Takne Kak UIIoyKaabiBaHWe, AWETa, 1eYeHne TpaBamu, me-
AnTauma, usmyeckne ynpaxkHeHUA U maccax. Metog, akynyHKTypbl
OCHOBAH Ha y4YeHUM 0 ToUKax 1 MmepuamaHax [1-3]. TKM onucbiBaet 12
NapHbIX U 2 HENApHbIX MEPUANAHOB, KOTopble 06beanHAT 365 To-

of the body and maintains the spirit, emotions, mind of a human
being in the harmony with this physical health. Once the balance
between the conflicting natural forces recovers, the vital energy
of the organism is unblocked and development of the disease will
be prevented. TCM applies different methods of treatment, such
as acupuncture, diet, herbal therapy, meditation, physical exer-
cise, and massage. The acupuncture method is based on the prin-
ciple of points and meridians [1-3]. TCM describes 12 paired and
two unpaired meridians that combine 365 acupuncture points.
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YeK UrNoyKanbiBaHUA. MepuamnaHbl NPeAcTaBAAOT IMHUM Ha NOBEPX-
HOCTV TeNa Ye/I0BEKa, Ha KOTOPbIX PAcNO/I0MKEHbI TOYKU aKyNYHKTYpbI,
ABNAIOLLMECA CBA3YIOLLMM 3BEHOM MOBEPXHOCTU KOXM C BHYTPEHHM-
MM opraHamu [1].

Mo coBpemeHHbIM MOPPONOTMYECKUM JaHHBIM TOYKA aKymyH-
KTYpbl MMeeT Nnose 1 3aHMMaeT TPEXMepHOe NPOCTPAHCTBO C rPaHu-
uer aMameTpom ot 3 Mm 40 27 MM. Kakmx-nnbo mopdonormieckmnx
cybCTpaToB MepuAMaHOB B HACTOsALLEE BPEMA He BblfBAEHO. bnaro-
fapa csoeit 3GPEKTMBHOCTU NPU NeYeHUn psaga 3abonesaHUin BHY-
TPEHHWX OPraHOB U HEPBHOW CUCTEMbI METOAMKA OYEHb MONYAAPHA U
LUIMPOKO MCMO/b3YETCA B KAIMHWUYECKOM NpakTuke [1].

B HayyHbIX MCCNESOBAHMAX CUCTEMbl MEPUAMAHOB TNaBHbIN
ynop 6bin caenaH Ha NoMck MophONOrMYECKOW OCHOBbI aKyMyHKTYp-
HbIX TOYEK U MepuaMaHoB. K corkaneHuto, HeCMoTpsA Ha bonblioe
KO/IMYECTBO CBA3AHHOM C UIIOYKa/IbiBAHWMEM IMTepaTypbl, Npobnema
MOpPdONIOrNYECKOro 060CHOBAHMUA aKyMyHKTYPHbIX TOYEK U Mepuamna-
HOB BCE e [10/1KHa bbITb, HaKoHeLl, 0bbsAcHeHa [4].

OfZHVM M3 nepBblX, KTO MbITaACA OTKPbITb MOPHONOTUYECKHUit
cybCcTpaT akynyHKTYPHbIX TOYeK U MepuanaHoB, 6bin Kum BoHrxaH,
npodeccop MxeHbAHCKOTO MeAMLIMHCKOTO YHuBepcuTeTa Kopeickoii
HapoaHo-[emokpaTnyeckoii Pecnybnunku. B 1962 oH yTBEp:KAAN, YTO
HALUEN aHAaTOMMYECKYIO CTPYKTYPY, COOTBETCTBYIOLLYIO MepUAMaHaM,
COCTOALLYIO U3 Tenel, BoHrxaHa U cuctemy TpyboUeK, Ha3BaHHYHO UM
cuctemoit boHrxaHa (Kyungrak). Kum BoHrxaH onucan cBoto runoTesy
B NATU CBOMX COODLLEHMAX. YUEHbIN TaKKe onucan camopereHepupy-
IOLUMI YHUKaNbHbIWM TUN KAETOK Sanals, B nocnesytolem NOATBEPHK-
[EHHBIX, KaK TMN CTBOMIOBbIX KNeTok [5, 6]. CornacHo pesynbratam
Knuma BoHrxaHa cuctema o4eHb BaxKHa B XKU3HEAEATENIbHOCTUA MIEKO-
nuTtatowumx. Mocne Toro, Kak Kum BoHrxaH ymep B 1965, nccnenosa-
HUWA 3TON CMCTeMbl NpeKpaTUamnch [7].

EcTb pa3sHble YPOBHM TpyBuaTbIX CTPYKTYp B cucteme BoHrxaHa
[5]. Kum BoHrxaH onucan naTb NOACHCTEM:

e BHyTpucocyaucTas cuctema boHrxaHa (B KPOBEHOCHBIX CO-

cyzax, cepaLe u iumdaTuyeckux cocyaax).
e  Cuctema BoHrxaH MOBEPXHOCTW OPraHOB: (Ha HapyMHO
MOBEPXHOCTM BCEX BHYTPEHHWUX OPraHoB).

e DKCTpaBacKy/isApHas cuctema BboHrxaHa (BZonb HepBos,
KPOBU M IMMdATUYECKMX COCYA0B).

e BOHrxaH HepBHOM c1CTeMbI (B CTMHHOMO3rOBOW XMUAKOCTH,
LIEHTPaNbHOMN 1 Nepudepryeckoit HepBHOM cUCTeMaXx).

e BHyTpuopraHHas cuctema boHrxaHa (B mapeHxuMme BHyT-
PEHHMX opraHos [5, 8].

HekoTopble uccnegoBaTeny CYMTAlOT, YTO BHYTPUCOCYAUCTbIE
HUTEBUAHbIE CTPYKTYPbI U CUCTEMA BOHIXaHOBCKUX MPOTOKOB, BEpo-
ATHO, 6bINN TECHO CBA3aHbI C pubpuHo3oM [9].

B 1962 npodeccop BoHrxaH yTBEpKAaN, UTO CybCTpaT Mepuau-
aHHOW CUCTEMBI ... COCTOUT U3 CBA3OK TPYBUaTbIX CTPYKTYP, 1 3TO pas-
JIMYUMO OT HEPBHbIX, KPOBEHOCHbIX COCYA0B U IMMbATUYECKOI cucTe-
Mbl TUCTONOMMYECKMMU U 3KCMEPUMEHTaNbHBIMU Bronornyeckumm
0c06eHHOCTAMM, AnameTp TpybuaTbiX CTPYKTYP HaxoAWTcA B Auana-
30He oT 20 g0 50 muKpoHOB» [5]. OH NPUMEHUN BUOXUMMYECKMIA U
TUCTOXMMMYECKMIA aHAIM3 3TOW CUCTEMBI U OTKPbI/, YTO XKMAKOCTb B
TpybouKax cogeput bonbwe AHK no cpaBHeHMIO C APYrMMUM TKaHA-
Mu. CornacHo Teopum BoHrxaHa, Tpybo4KM BoHrXaHa TakKe cogepKaT
Sanals («ALo» Ha KOPENCKOM A3bIKE), Y KOTOPbIX CTb QYHKLMA, IKBU-
Ba/IeHTHaA CTBO/MIOBbIM KneTKam. KneTku Sanals, onucaHHble Kumom
BoHrxaHom, nosxe nepenmmeHosanu primo microcell nam P-microcell.
Y HUX onpegeneHbl reMaTonoaTnyeckne GyHKLMK, a TaKKe pereHepy-
IOLLLME M PAHO3aXKMBAAOLLME CBOMCTBA [8].

M3yyeHne GMOaneKTpuUeckmx cBOMCTB Tenel, BoHrxaHa u npu-
MO-COCY/J0B NOKa3aso, UX 3NEKTPUYECKUE CUTHANBI aHANIOTUYHbI CUT-
Hanam, 0bHapy*KEeHHbIM B NMaAKMX MblLax [9].
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Meridians represent conventional lines on the surface of the hu-
man body, on which acupuncture points are located, being the
skin surface connecting links with internal organs [1].

According to current morphological data, the acupuncture
point occupies a three-dimensional space with a diameter range
of 3 mm to 27 mm. Currently, no morphological substrates of the
meridians have been identified. However, due to its effectiveness
in treating many internal organs and nervous system diseases,
the technique is prevalent and widely used in clinical practice [1].

In the scientific study of the meridian system, the main fo-
cus was made in the search for the morphological substrate of
acupuncture points and meridians. Unfortunately, despite a large
amount of acupuncture-related literature, the issue of the mor-
phological substrate of acupuncture points and meridians has yet
to be finally elucidated [4].

One of the first who tried to discover the morphological
substrate of acupuncture points and meridians was Kim Bonghan,
a professor at Pyongyang Medical University of the Democratic
People’s Republic of Korea. In 1962, he claimed that he had found
the anatomical structure of meridian collaterals, referred to as
Bonghan corpuscles, and the duct system; he named the Bong-
han (Kyungrak) system. Kim Bonghan described his hypothesis in
five of his reports. In this system, he depicted the self-sustainable
capacity of the originally described Sanals cells, subsequently
confirmed as a type of stem cell [5, 6]. According to Kim Bong-
han’s findings, the system is very important for the maintenance
of life of the mammals. After Kim Bonghan died in 1965, research
on this system stopped [7].

There are different levels of tubular structures within the
Bonghan duct system [5]. Kim Bonghan described five subsys-
tems:

e The intravascular Bonghan system (inside the blood

vessels, the heart, and the lymphatic vessels).

e The organ surface Bonghan system (on the surfaces of

all internal organs).

e The extravascular Bonghan system (along the nerves,

blood, and lymphatic vessels).

e The nervous Bonghan system (in the cerebrospinal of

the central and peripheral nervous systems).

e The intraorgan Bonghan system (inside the parenchy-

ma of internal organs [5, 8].

Some studies suggested that intravascular novel threadlike
structures (NTSs) and Bonghan ducts system were likely related
to fibrinosis [9].

In 1962, Professor Bonghan claimed that the substrate of
the meridian system “.. consists of bundles of tubular struc-
tures and it is distinguishable from the nervous, blood vessels
and lymphatic system by histological and experimental biolog-
ical characteristics, the diameter of the tubular structures is in
the range from 20 to 50 microns “ [5]. He applied biochemical
and histochemical analysis of this system and discovered that
the fluid in the ducts reveals more DNA, compared to other
tissues. According to Bonghan theory, The Bonghan ducts also
contain sanals (meaning ‘living egg’ in Korean), which have a
function equivalent to stem cells. The Sanals cells, described
by Kim Bonghan, later renamed primo microcell or P-microcell,
have revealed hematopoietic functions, as well as regenerating
and wound healing properties [8]. A study of the bioelectric
properties of Bonghan corpuscles and primo-vessels showed
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HayuHble uccnenoBaHUA NOKa3anu, 4To B GOHMXaHOBCKMX NPOTO-
Kax MPMCYTCTBYIOT NaBakoLLMe PaHy/bl, Ha3BaHHbIE NPUMO-KUAKO-
CTblO, B KOTOPOW COAEpKaTCA reHoMHas MHGOPMALLMA, aMUHOKMCIO-
Tbl, TMaNypoHOBas Kncnota, 6enku n apyrve sewectsa [10].

HekoTopble nccnepoBatenu cuntatot Tpy604kM BoHrxaHa HoBo
KOMMYHMKaLMOHHOW CeTbo, ONTUYECKMM KaHa/oM MocaefoBaTeb-
HbIx 6uodoToHOB [11, 12]. Y 60HrXaHOBCKMX TE/ 06HAPYKeHa Cnocob-
HOCTb K ABWKeHMI0. Mocneaytolme nccnesoBaHNA NoKasanu, YTo Ya-
cTMUbl BOHrXaHa — 3To cneuyanmM3npoBaHHble CTPYKTYPbI, COCTOALLME
M3 Pa3INYHbIX MMMYHOLIMTOB, NPELCTaBAEHHbIX KaK eMHCTBEHHbIE
WK CrpynnMpoBaHHble popmupoBaHma [13].

Bnarofapa HanMuMio HEOPraHUYECKUX MArHWUTHbIX 31EMEHTOB
(mapraHel, Ko6anbT) ABUNKEHWUA CaHANOB U3MEHSAIOTCA NOZ, BO3Aeil-
CTBMEM MPUNONKEHHOTO MarHUTHOrO nona [14].

BOHIXaHOBCKYO CUCTEMY BbIABUAW Y HEKOTOPbIX MEKONWTato-
wyx. Ho go cmx nop HeT AoKasaTeNbHOM OCHOBbI CBA3M STOM CUCTEMbI
C MepuanaHamm 1 ToYKamM UIoyKanbiBaHus [15-20].

B 2002 ropy KsaHr-Cyn Cox coobuimn 0 NOBTOPHOM OTKPbITUM
BoHrxaHoBcKoM cuctemsl, a B 2010 roay ero KOMaHZOM OHa nepenme-
HOBaHa B MPMMO-BackyApHyto cuctemy (NBC) [21, 22].

MBC obHapy:KeHa No Bcemy Teny, BHYTPU KPOBEHOCHbIX U NNM-
datnyeckmx cocynos. Mccneposatenu BCé vallle NpUBOAAT Napanesnm
MEXyY aKynyHKTYPHbIMM MepuanaHamu u cuctemoit MBC [22, 23].

Mpeanonaraetcs, yto MBC npeactaBnseT coboit ceTeByto cucTe-
My, B KOTOPOI MUKPOBE3UKYAbI JHK LMpPKyAMpYIOT 1 B3aUMOAeCTBY-
t0T Ha CYOKNETOUYHOM YPOBHE, NPUBOAA K Pa3pyLLUEHMIO U CO3UAAHMIO
KNETOYHBIX CTPYKTYp [24].

MBC wHTerpupyeT HepBHYIO WM TYMOPAsbHYIO PEeryaauumio, AB-
NAACh CybCTPATOM TOYEK UIIOYKA/bIBAHUA U MEPUAMAHOB. JHEprus
«Qi» KWTalCKOM MeauUMHbI MPeACTaBAeHa Kak 3/1eKTPOMarHuTHas
BOJIHa, KoTopas B MBC o4eHb TecHo cesAzaHa ¢ [HK, obecneumsasn re-
HETUYECKylo MHOOPMaLMIo, U QYHKLMOHMPYET Kak XpaHW/MLLE 3TOM
MHOPMALMK, KOTOPYHO NONYYAET U3 3NEKTPOMArHUTHBIX NOEN OKPY-
*atowen cpegpl. MBC — npuMMTUBHAA, Camas APEeBHAS CUCTEMA CBA3U
MEXY *KMBbIMW OpraHM3MaMm 1 OKpyKatoLLen cpegoit [25-28).

O6HapyxeHue MBC 3aTpygHeHO 13-3a Manoro AMameTpa U no-
NYNPO3PayYHbIX 0COBEHHOCTEN HUTEBUAHON ceTU. [na 0OHapyXKeHun
3TOI CMCTEMBI Y KPbIC M MbiLen UCnonb3ytoT Kpacutenum Alcian blue,
Trypan blue v Janus green B, ynyywatowiye KoHTpacTMpoBaHue [29-
31].

3BYKOBO/IHOBaA Tepanus BMOPALMOHHBIM annapaTom CYMTaeT-
cA HeobxoaMMoN AnA obnerdyeHns BOCMPOM3BOAVMMOMN U30NALMK U
HabntogeHus 3a cocygom MBC [32]. NBC npeactaBneHa Npumo-ysna-
MM 1 NPUMO-COCYaMM, CTPYKTYPHON eAMHULEN KOTOPbIX ABAAIOTCA
nepBuyYHble Nyykn [33]. Mpumo-cocyabl 0OHAPYKEHbI BHYTPU JIMM-
daTnueckmx cocynos mbiwel [13, 34-36], BAoMb ceAanuULLHOTO HEPBa
Kpblc, B cybapaxHOMAaNbHOM NPOCTPAHCTBE CMUHHOMO MO3ra CBUHbU
[37]. Kpome Toro, MBC ob6Hapy»KeHa 1 y pblb [38]. OCHOBHOM GYHKLM-
€1 3TO CUCTEMbI CYMTAETCA NOAAEPHaHWe pereHepaTMBHOIO roMeoc-
Ta3a B OPraHU3Me Yes0BeKa U XMBOTHbIX [39].

[uctoxummnyeckne nccnepoBaHna nokasanu, yto MBC moxkert
ObITb GU3NYECKMM CYOCTPATOM CUCTEMbI MEPUAMAHOB U MOXKET Npes-
CTaBNATb COBOM HOBbLIM MUCTOYHWMK CUHTE3Q, XPaHEHWUs W nepeaaun
CWUTHANOB KaTeXoNaMMHOB. HeKoTopble MCCNefoBaTeNM CUYUTALOT, UTO
MPYMO-COCYAbl COOTBETCTBYIOT aKyNMYHKTYPHbIM MepPUAMaHaM, a Npu-
MO-Y3/1bl — TOYKaM aKynyHKTypbl [40, 41].

OueHb 60nblIOE BHUMAHWE YAENEHO OTKPbITbIM BOHrxaHom
CybKNETOYHbIM TeNbLaM «Sanal». KneTku reHepupytoT HECKO/bKO ca-
Hasl0B, KOTOpbIE Yepe3 NPUMO-COoCyabl NPUOLIBAOT B NPUMO-Y3bl U
nocpeactsom «Sanal-Cell Cycle» nponssogat Hosble KneTku [42].

WccneposaHue nokasano, uto MNBC moXeT OKasblBaTb 3pUTPO-
MO3TUYECKYIO aKTUBHOCTb NPK aHeMuUsX PasHoi atnonorum [43]. NBC

that their electrical signals are similar to those found in smooth
muscles [9].

Scientific research has shown floating granules in the Bong-
han ducts, called primo fluid, containing genomic information,
amino acids, hyaluronic acid, proteins, and other substances [10].

Some researchers consider the Bongkhan ducts a new com-
munication network, an optical channel of coherent biophotons
[11, 12]. In addition, Bonghan corpuscles have been found to
have motion capabilities. Subsequent studies have shown that
the Bonghan corpuscles are specialized structures consisting of
different immune cells presented as single or clustered forma-
tions [13].

Due to the presence of inorganic magnetic elements (man-
ganese, cobalt), the motion of sanals changes under the influence
of the applied magnetic field [14].

The Bonghan system has been identified in some mammals.
However, there is still no evidence base for the relation of this
system with the meridians and acupuncture points [15-20].

In the year of 2002, Kwang-Sup Sokh re-addressed the
Bongkhan concept, thereafter in 2010 his team renamed the sys-
tem into “the Primo Vascular System” (PVS) [21, 22].

PVS may be found throughout the body, inside blood and
lymph vessels. Researchers are increasingly drawing parallels be-
tween acupuncture meridians and the PVS system [22, 23].

It is assumed that PVS is a network system in which DNA mi-
crovesicles circulate and interact at the subcellular level, leading
to the destruction and formation of cellular structures [24].

PVS integrates nervous and humoral regulation, being a sub-
strate of acupuncture points in the meridians. The energy “Qi”
of Chinese medicine is presented as an electromagnetic wave
closely involved with the PVS DNA, providing genetic informa-
tion, and functions as a repository of this information, which it
receives from the electromagnetic fields of the environment. PVS
is a primitive, the most ancient communication system between
living organisms and the environment [25-28].

Detection of PVS is difficult due to the small diameter and
translucent features of the threadlike network. To detect this sys-
tem in rats and mice, Alcian blue, Trypan blue, and Janus green B
dyes are used to enhance contrast [29-31].

The primo vessels may be discovered and readily identified
by the vibrations of the sound wave length as well as ultrasonic
stimulation [32]. PVS is represented by primo nodes and primo
vessels, the primary bundles’ structural unit [33]. Primo vessels
were found inside the lymphatic vessels of mice [13, 34-36],
along the sciatic nerve of rats, in the subarachnoid space of the
pig’s spinal cord [37]. In addition, PVS was also found in fish [38].
The PVS's primary function is the maintenance of regenerative
homeostasis in humans and animals [39].

Histochemical studies have shown that PVS can be a phys-
ical substrate of the meridian system and represent a novel cat-
echolamines synthesis, storage, and signaling source. Some re-
searchers believe primo vessels and primo nodes correspond to
acupuncture meridians and acupuncture points, respectively [40,
41].

Much attention is paid to the subcellular bodies “sanal” dis-
covered by Bonghan. The cells generate several sanals, which ar-
rive at the primo nodes through the primo-vessels and produce
new cells through the Sanal-Cell Cycle [42].
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NPUCYTCTBYET B rMNogepme OPIOLLHOMN CTEHKM U TECHO CBA3aHa C aKy-
NYHKTYPHbIMWU MepuanaHamu [44].

JTa cuctema pacnpeseneHa y HoOpMasbHbIX }UBOTHbIX, HO MO-
JKET Pa3BMBATbCA M BOKPYr PaKoBbIX TKaHel [45]. Takum obpasom,
MBC, cBA3aHHAA C PaKOM, MOMET ObITb KPUTMYECKUM MeTacTaTuye-
CKMM NYTEM B AOMOMHEHWE K PAacNpOCTPaHEHUIO Yepes KPOoBb U JIMM-
daTnyeckne cocyapbl. B 3TomM OTHOLIEHMM HEKOTOpPbIE UCCeA0BaTENN
No/araoT, YTo GapMaKoNyHKTypa (BBeAEHME NEKAPCTBEHHBIX CPEACTB
B aKYNYHKTYPHbIE TOUKM) MOXKET 3HEKTUBHO 1EUUTL ONYXONEBBIE 33-
60neBaHuA [46]. MprBeaEH ONbIT NEYEHNA TIMOMbI NYTEM BBELEHWA
XMMMOMNPENapaToB B NpMmo-y3en B Touke ST36. MNpu sTom npenapat
[OCTUraeT PakoBoM TKaHW nocpeacteom MBC B cefasMWHOM HepBe,
MO3BOHOYHMKE M MO3re, MUHYS remaTtosHuedanmyeckuii bapbep [46].

IKCnepuUMeHTaNbHble UCCNef0BaHMA MOKa3ann, YTo NPUMO-Co-
CYZbl CYXKAT yBekKMLLEM ANA NONYAALMM PAKOBbIX CTBO/IOBbIX KNETOK
[47]. Kpome Toro, uccnefosaHus nokasanw, uyto NBC BoBneYeHa B pe-
rynaumio metactasmposanua [48-50]. Mpeanonaraerca, YTo *Kuposas
TKaHb CBA3aHa C APYTVMU OpraHaMm 1 pakoBbIMM TKaHAMM Yyepe3 MNBC,
MOCKO/IbKY OHW TlyBOKO CBA3aHbl C 3HEpreTMHeCKMMKU meTabonnye-
CKUMM pyHKUpamM [51].

AHanu3 nuTepaTypbl MOCNefHWX NeT noKasbiBaeT, yto MBC
pacnpezeneHa B CeT4aTbiX CTPYKTypax TKaHewW, cooepuT 6osblioe
KONIMYECTBO MMMYHOLIMTOB U y4acTByeT B GU3MONOTMUYECKMX U NaTo-
JIOrMYECKMX NpoLLeccax MMMYHHOW cUCTeMb M KpoBoobpaLLeHus [52,
53]. Heckonbko Hay4HO-UccneaoBaTenbCkUx PaboT nokasanu, uTto
nepBMYHan COCYAMCTas CUCTEMA ABNAETCA NMMPOUAHONM CTPYKTYPOii
BPOXAEHHOTO MMMYHUTETA U UrpaeT 6obLLYIO PO/ib B MECTHOM BOC-
naneHuu [54, 55].

B ueHTpanbHOM HepBHOM cucTeme MBC 6bina 0bHapy:KeHa B
BUAE CTPYKTYP, NABAOLMX B CMMHHOMO3rOBOM }uUAKOCTH. Mo3aHee
MBC 6bina 0bHapyKeHa Haf BEPXHWM CaruTTaNibHbIM CUHYCOM [56,
57]. CumtatoT, yTo TouKa ST36 (L3y-CaHb-M) CBA3AHA C rONI0BHLIM MO3-
rom NocpeacTBOM NEepBUYHOW COCYAUCTON CUCTEMBI, U UIMOYKaNbIBa-
HUWe B 3Ty TOUKY YCU/IMBAET PEreHepaLmio HEPBHOM TKAHW U CTUMYN-
pyeT HeiporeHes [58].

AHanornMyHas CTpyKTypa y37108B M cucTeMa NPOTOKoB bbina 06-
HapyXeHa MHAWWCKUMU MCCefoBaTeNniMmn U 0b603HAYeHa CTPYKTY-
poit b6oraToii rManypoHoBoM Kucaotoi [59]. ITa cucTeMa CoaepKuT
B3POC/ible CTBO/IOBbIE KNETKMU, Ha3BaHHbIE Y310BbIMM 1 NPOTOKOBbIMMU
cTBON0BbIMU KNeTkamm (NDSC). MpuBeseHbl LOKa3aTeNbCTBa TOTO, YTO
NDSC moryT anddepeHUMpoBaThCA B remaHrMobaacTbl, NpoayLmpyto-
wye anddepeHUMPOBaHHbIE KNETKU KPOBU, MMEIOT NOTEHLMAN ANA
anddepeHUMPOBKM B KNETKM HEPBHOM CUCTEMbI M FrenaToumuThl [59].

MpepnonaratoT, YTO NOBEPXHOCTHbIE MPUMO-COCY /bl IEXKAT B OC-
HOBE MepPUAMAHOB, KOTOPbIE HE UMEIOT OTAE/bHOW aHaTOMMYECKO
CTPYKTYpbI [60].

Mrnotepanua, NOCpescTBOM aKTMBaLMKM HelpoTpoduyecKoro
(haKTopa roNo0BHOTO MO3ra, IIMANbHON KNETOYHOW NIMHWUM U aKTUBa-
umn dyHKUmm MBC cTumynupyet HeliporeHes [61, 62].

dacummn ryboko BoBneYeHbl B TPOGMKY TKaHEN opraHW3ma,
BK/IOYAA 3/10KAYECTBEHHbIE KNETKU U MATONOMMYeCcKU U3MEHEHHble
CTPYKTYpbl. Dacuum moryT BbiTb CBA3aHbI C MEPUAMAHAMM KUTAKCKOM
MeauumHbl [63-65]. Teopus dacumonorum Aaét HOBOe MOHWMaHMWe
br3nonornyeckmnx BAMAHUIA WUIMOYKaNbIBaHWUA HA KNETKM, BKAKOYasA
MEXaHOTPAHCAYKLMIO U pereHepauuio CoeMHUTENbHOW TKaHu [66,
67]. Cuctema BOHrxaH TeCHO cBA3aHa C ceTbio dacuuii [68].

UccnenosaHus MBC B OCHOBHOM NPUHAANEKAT KOPEUCKUM UC-
cnepoBatenam. Tonbko 15% ctatelt npescTaBaeHbl aMepUKaHCKUMM
W APYTUMM Y4EHBIMK. 78% Hay4HbIX CcTaTeit no u3ydexuio MBC nocss-
LeHbl Bonpocam mopdonorum, obHapy:KeHus eé B pasnyHbIX opra-
Hax, TKaHAX. TonbKo B 22% cTaTell yAeNeHo BHUMaHUE NepcneKkTMBam
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The study showed that PVS could exert erythropoietic ac-
tivity in anaemias of various etiology [43]. In addition, PVS was
found in the hypodermis of the abdominal wall and closely cor-
relates with acupuncture meridians [44].

This system is distributed in normal animals but can devel-
op around cancerous tissues [45]. Thus, cancer-associated PVS
may be a critical metastatic pathway in addition to the spread via
the blood and the lymph vessels. In this regard, some research-
ers believe that pharmacopuncture can effectively treat neoplas-
tic diseases [46]. The experience of treating glioma by injecting
chemotherapy drugs into the primo node at the acupoint ST36
is presented. In this case, the drug reaches cancer tissue via PVS
in the sciatic nerve, spine, and brain, bypassing the blood-brain
barrier [46].

Experimental studies have shown that primo vessels serve
as a refuge for a population of cancer stem cells [47]. In addition,
studies have shown that PVS is involved in the regulation of me-
tastasis [48-50]. It is assumed that adipose tissue is associated
with other organs and malignant tissues through the PVS because
it is involved in energy consuming metabolic reactions [51].

Several research papers showed PVS to spread in the reticu-
lar tissues, contain numerous lymphoid cells, and participates in
the various processes of the lymphoid and cardiovascular system
[52, 53]. Besides, recent studies demonstrate that the primary
vascular system is the lymphoid structure of innate immunity and
plays an essential role in local inflammation [54, 55].

PVS was found in the form of structures immersed in the ce-
rebrospinal fluid in the brain and spinal cord. Later, PVS was dis-
covered under the superior sagittal sinus [56, 57]. It is believed
that the ST36 (Zusanli) acupoint is connected with the brain
through the PVS, and acupuncture at this point enhances the re-
generation of nerve tissue and stimulates neurogenesis [58].

A similar nodal structure and duct system were discovered
by Indian researchers and named hyaluronic acid-rich node and
duct system (HAR-NDS) [59]. This system contains adult stem cells
called nodal and ductal stem cells (NDSC). In addition, there is
evidence that NDSCs can differentiate into hemangioblasts pro-
ducing differentiated blood cells and may undergo differentiation
into cells of the nervous system and hepatocytes [59].

It is assumed that superficial primo vessels underlie meridi-
ans, not having a dedicated anatomical structure [60].

Acupuncture, via upregulation of the brain derived neuro-
trophic factor and the glial cell line-derived neurotrophic factor,
and the activation of the PVS function, stimulates neurogenesis
[61, 62].

Fasciae are deeply involved with the trophicity of tissues in
the body, including malignant cells and pathologically changed
structures. Fasciae can be associated with the meridians of as
described by the Chinese medicine [63-65]. The fascial concept
gives an updated understanding of the impact which application
of acupuncture needles may exert on the numerous cellular prop-
erties, such as connective tissue mechanotransduction and re-
generation [66, 67]. The Bonghan system is closely related to the
fascia network [68].

The Korean scientific community mainly contributed to PVS
research; at the same time, input from the US and other research-
ers was only 15% of all published articles. 78% of PVS research
articles are devoted to detecting morphological evidence of the
PVS in different structures of the human body. However, only 22%
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npakTUYeckoro npmumeHexus MBC. B aToit obnacT npeacTout 60b-
was pabota An8 MopPO/IoroB, KAMHULMCTOB, NAaTOdU3NIOrOB.

3AKNIOYEHUE

BOHIxaHOBCKas MW MPUMO-BAcKY/NAPHAA CUCTEMA MOMKET CAy-
UTb MopdONOrnyecknm cybcTpaTom CUCTEMbI TOYEK UIOYKasbiBa-
HUA Y MEPUAMAHOB KUTANCKOW MeauLMHbL. Ho 41s OKOHYaTebHOro
pelleHna BONpPOCca HyXHbl mopdonornyeckue, Gusnonormyeckme u
KAMHWYeckne nccneposaHua. Msyyenne MNBC npueedér He TONbKO K
peweHunto npobnembl mopdponornyeckoro cyberpata ToUeK U mepu-
[VNaHOB KUTAMCKOM MeaMLMHbI. 3Ta cMCTeMA — HOBas CTpaHULA U3y-
UEHMA TeNa YeNoBeKa U XKMBOTHbIX. MccnenoBaHua B sTol obnactu
060raTaT COBpPEMEHHYIO 6MONOMUI0 U MEAWLMHY HOBbIMM AaHHBIMM
0 CTPOeHUM U GU3NONOTUM KUBOFO OpraHn3ma. MccnepgosaHue NBC
B OHKOJIOTUM NEpCreKTUBHO A/1A Pa3paboTky HoBbIX 3PEKTUBHBIX
METOA0B AO0CTaBKM XMMUOTEpPaneBTUYECKUX NPENApaToB K 3/10Kave-
CTBEHHbIM OMYXO/IAIM C MEHbLUMM NOHOYHBIM BO3AENUCTBUEM HA HOP-
MasibHble KNETKM, B YaCTHOCTU, NPU OMYXONAX roON0BHOTO Mo3ra. lMep-
CMEKTUBHO M3Yy4YeHWe 3TOM CUCTEMbI B PA3BMBAIOLLEMCA HAaNpPaB/IeHUM
MeAMLMHBI — TPUMEHEHWUM CTBONOBbIX KNETOK, YTO NO3BOAWT Hanpas-
NIeHHO BBOZMTb CTBOJIOBbIE KNETKM A5 NONYYEHUA HYKHOTO addeKTa.

of publications focus on the perspectives of the PVS therapeutic
application. There is a need for further investigation in this area
for morphologists, clinicians, and pathophysiologists.

CONCLUSION

The Bonghan or primo vascular system can be a morpho-
logical substrate for traditional Chinese medicine’s acupuncture
points and meridians. Nevertheless, further morphological,
physiological, and clinical studies are still needed to elucidate
this issue. The study of PVS will lead not only to elucidating the
morphological substrate of points and meridians of traditional
Chinese medicine. This system is a new phase in the study of hu-
man and animal bodies. Research in this area will enrich modern
biology and medicine with new data on the structure and physi-
ology of a living organism. The study of PVS in oncology is prom-
ising for developing new effective methods for delivering chemo-
therapeutic drugs to malignant tumors with fewer side effects on
normal cells, particularly in brain tumors. The study of the Bong-
han system promises to contribute to a highly relevant branch of
medicine, namely stem cell therapy. It will allow the targeted in-
troduction of stem cells to obtain a better effect.
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IOo0unaen

A3M30B A3AM A3130BUY
00KmMop MedUUUHCKUX HaYK, npogheccop

85 neT co AHA poXKAeHUA

A3am A3unsosuy A3n3os poguncs 1 mas 1936 r. B ceneHum KaBpak KapaTtervHckoit onuHbl TagsukuctaHa. B 1954-1960 r.r. yuunca 8 TTMU um. Abyanu nbHu CuHo.
Mo oKoHYaHWUK MHCTUTYTa A.A. A3130B B TeYeHWe ABYX NeT paboTan XMpyprom, a 3aTem rMaBHbIM Bpadom B [xuaukynsckoi LIPB. B 1964 rogy, ¢ nepsbix AHeH OTKPbITUA
PecnybavkaHcKoM KMHUYECKON 60NbHULBI, OH MPUCTYNUA K paboTe Ha Kadeape AeTCKOM XUpypriu, KoTopoii pykosoaumn npodeccop A.T. Mynatos. Bckope, yunTbiBas ero
opraHu3aTopckue cnocobHocTH, A.A. A31308 6bin Ha3HaYeH 3aBefyHOLLUM AETCKUM YPONOrUYECKUM OTAENEHNEM.

B 1972 rogy Ha yuéHom cosete TTMU num. Abyanum nbHu CuHo A.A. A3130B yCMeLLHO 3aLUMTUA KaHAMAATCKYHO AMUCCEpTaLLMIO Ha Temy: «[JUarHocTvKa 1 XMpypruyeckoe
NeyeHne OCNIOKHEHHbIX KAMHEW MOYEBOTO My3bIPA U YPETPbI Y AeTei».

B 1976 rogy Konnerneit MuHuctepctsa 3apaBooxpaHeHma CCCP A.A. A3u3oB 6bin HanpasneH B [leMokpaTtuieckyto Pecnybanky ApraHucTaH B KauecTBe COBETHMKA
BoeHHoOI akagemuu. Bo Bpemsa paboTbl B AdraHucTaHe (1976-1979) oH npossun 60AbLUOI MHTEPEC K HAayYHbIM U3bICKAHUAM, U MO ero MHULMaTMBe bblna opraHM30BaHa 1
npoBefeHa Hay4YHO-NPaKTUYeCcKan KOHbePEHLMA, NOCBALLEHHAA anpPenbCcKoN PEBONOLMUM.

C 1979 no 1983 r.r. A3am A3un3osuy paboTtan cHayana acCUCTEHTOM, a 3aTem goueHTom (c 1980 r.) Ha Kadeape AETCKON XMPYPrMm U XMpyprudeckux bonesHei neau-
aTpuyeckoro dakynsteta TTMU um. Abyanu nbHm CuHo.

€ 1983 no 1985 r.r. MuHucTepcTBoMm 3apaBooxpaHeHus CCCP A3un3os A.A. 6bin KomaHaMpoBaH B Pecnybaunky Manu, r. Bamako, KOHCYNbTaHTOM-YPOIOTOM FOCUTaNA
Fabpuanb-Type (NpaBuTenbCTBEHHAA 60/1bHMLA). B Bamako vm 6bliv OpraHM30BaHbl M NPOBEAEHb! HAYHHO-NPAKTUYECKME MEXAYHAPOAHbIE KOHDEPEHLMM, MOCBALLEHHbIE
25-N€TUI0 YCTaHOBNEHUA AUNAOMATUYECKUX OTHOLWeHU mexay CCCP v Pecnybaukoit Manwm u 40-netuio Mobeabl Hag, dpawmnctckoi fepmanueit. CaenaHHbIi UM Ha dpaH-
Lly3CKOM A3blKe foKnag 6bin onybankoBaH B ypHane «Afrigue medical».

C 1985 r., byayum aoLeHTOM Kadeapbl AETCKOM XMPYPruu, aHecTe3anonormm u peaHumartonorunm TTMU um. Abyanu nbHu Cuxo, A3unsos A.A. ABAANCA HAaYYHbIM PYKO-
BOAUTENEM OTAeNEHNUA YPONOTuu, rae BbinonHAAUCcb HUP no pasnunyHbiM HanpaBaeHWUAM: OCOXHEHWUA YPONUTMA3a, AMArHOCTUKA U IeYeHne NOPOKOB Pa3BUTUA MoYeno-
N0BOM cucTembl. OH BHEC B0/IbLIOI BK/1a B OPraHU3aLMio FOPOACKOM KAMHUYECKOMN AETCKOM XMpYprdeckoi 6oabHULbI, Kak KaMHuYeckoi 6asbl MMOC3 PT.

WTOrM ero MHOroNeTHUX Hay4HbIX UCCef0BaHUIA B 061aCTV AETCKOW YPONOrUM NErN B OCHOBY AOKTOPCKOM AnccepTaumm: «OCOBeHHOCTU NPOABAEHWIA U TaKTUKA
JIeYEHMA OCNIOXKHEHHOTO YPOAMTMa3a y AeTei», KoTopas bblia ycnewHo 3awwuieHa B 1997 r. 8 BuAe HaydHoro foknaga 8 HUW neamatpum AMH Poccuiickoit Gepepaumu.

B 1997 rozy A3am A3130BMY Ha3HauYaeTCA 3aBeayoLmm Kadeapoit AETCKOM XMPYprn, aHecTeanonorMm u peadumatonorun TTMY um. Abyanu n6Hu CUHO 1 Ha 3TOM
nocty pabotaet fo0 2010 roga. C 2010 roga no HacTosLee Bpema ABAseTcA Npodeccopom 3Toi Kadeapbl.

Mm exkerogHo BbinonHANoch 6onee 200 pasnnuHbIX CAOKHbIX ONepaLMii Ha OpraHax MOYENoN0BOMN CUCTEMBI, TPYAHON U BPIOLLIHOM NONOCTEN, KaK Y HOBOPOXKAEH-
HbIX, Tak U y AeTelt cTapluero Bo3pacta. A.A. A3130BbIM BNepBble B NPAKTUKY AETCKON XMpyprum TafKMKMUCTaHa bbinm BHEAPEHBI OPUTMHa/bHbIE CNOCOBbI onepaLmii Npu
aHOMa MAX PasBUTUA MOYEBBIBOAALLLEN CUCTEMBI, B TOM YUC/E, NMPU CKNEPO3E LUEIKM MOYEBOTO NY3bIPA, AMCNAA3UM NY3bIPHOTO OTAENA MOYETOUHMKA, IKCTPOGUM MoYe-
BOTO Ny3bIpA.

A.A.A31130B — 4ENI0BEK HEYTOMUMOW SHEPTUM U PabOTOCNOCOBHOCTU. OH YMENIO COMETAeT HanpAKEHHYI0 edebHyto paboTy ¢ aKTUBHOW Hay4HOW 1 Neaarornyeckomn
neatenbHocTbio. A.A.A31308B ABaseTcA aBTopom 450 HayuHbIx paboT, 18 moHorpaduii, 20 yuebHO-METOAMYECKMX MOCOBUIN U METOAMYECKMX PEKOMEHAaLMI, 24 n306pe-
TeHui, 105 paLMoHanM3aTopcKUX NpeanoKeHniA. UM n3aaHbl ABa y4ebHWKa NO AETCKOW XMPYpPruu, figa PYKOBOACTBA NO AETCKOW YPONOrnu U abaoMMHaNbHOM XUpyprau
[LETCKOro BO3PacTa Ha TaZXKMKCKOM M PYCCKOM fA3bIKaX, @ TaK)Ke SHLMKNONEeAUYECKUA PYCCKO-TaAXUKCKUIA CNOBapb NO XMUPYPrvu.

Mog, pykoBoacTeom A.A.A3130Ba 3alMLLEHO 18 KaHAMAATCKUX U 2 JOKTOPCKMX anccepTaumnit. A.A.A31308 ABNAETCA YEHOM YYEHOTO COBETA U AUCCEPTALMOHHBIX
coseToB TTMY um. Abyanu nbHu CuHo n MNOC3 PT, uneHom npasneHuns Accoumauum yponoros PP u conpeacesatenem AcCoumaLmm SETCKUX XMPYProB, aHECTE3UONOMOB U
peaHunmatonoros PT. OH ABNAETCA Y1EHOM KOHCYNBTaTUBHOM rpynnbl PeaKLIMOHHOMO COBETa ra3eTbl «ABULIEHHA» U ypHana «Asyu 3yxan».

A.A.A31308 HarpaxaéH rpamotoii BepxosHoro Coseta Tagpkmkckoit CCP, iobuneiiHol meganbto «3a obaecTHbIi Tpya B 03HameHoBaHue 100-1eTusA o AHA poxae-
HuA B.M. JleHuHa» (1970), fpamotamu Moconbetea CCCP B AdraHuctaHe (1979), Mpasutenscts ApraHuctana (1978) u Pecnybnnku Manu (1985), 3Haukom «OTAMYHKK
3paBooxpaHeHua CCCP» (1986), meganbto «BetepaH Tpyaa» (1988). EMy npucBoeHo 3BaHMe 3acnyeHHbl paboTHWK TagskukucTaHa (2001), akageMuk MHxKeHepHoM
Akagemuu PT (2005), oH TaKKe HarpaxaéH avnaomamu 3a u3obpetatensckyto geatenbHoctb (2003-2008 r.r.) v 30n0Toi Meganbto BOMC (2007).

W cerogHs, HecMoTps Ha cBou 85, A3am A3n30BMY, COXpPaHUB BOAPOCTb U aKTUBHOCTb, NPOAONMKAET 3aHUMATLCA HAYYHbIMU U3bICKAHUAMM U HE NepecTaéT bbiTb
YYTKMM HaCTaBHUKOM.

Pykosodcmeo Ta0#UKCKO20 20CydapcmeeHH020 MeQUYUHCKO20 yHusepcumema um. Abyanu ubHu CuHo, pedKosneaus #ypHana
«BecmHuk AsuueHHbI» cepdeyHo no3dpasagrom A3ama A3u308u4d Co CIGBHBIM t0bUIEEM U Xeaaom emy Kpernkoao 300po8bs,
ONMUMU3MA, MBOPYECKUX YCrexos u cemeliHo2o c4acmos
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IO0Ouaen

MWP30OEBA COMBOAB/AT
KaHOudam mMeOUUYUHCKUX HAYK, doueHm

75 net co AHA poxKAaeHUA

Mwup3oesa Combaasnat pogunacb 1 mas 1946 roaa 8 r. Xopore. [oc/ie 0OKOHYaHWA € 30/10TOV Meaanbto cpeaHert Wwkonbl um. C.M.Kuposa B 1964
rogy noctynuaa Ha nedebHblii pakynsteT TTMU M. Abyanu MbHM CUHO, KOTOPbIM ycnewHo 3akoHuuna B 1970 rogy. Mocae OKOHYaHWA UHCTUTYTa, B
1970-1972 r.r. obyyanacb B KNIMHUYECKOM opanHaType Ha 6a3e Kadeapbl TpaBmaTonornu, optoneaum u BNX TTMWU um. Abyanu nbHu CuHo. Mo 3asep-
LIEHWM OpAMHaTYpbl paboTana Ha AO/MKHOCTM Bpaya TpaBMaTo/ora-opTonesa Ha 6ase PecnybamnKaHCKoW KAMHUYECKon 60abHULbI N2 3 (HbiHe HMLL PT
«LLUndobaxwy»). B 1974-1977 r.r. obyyanach B LeSEBOM acnupaHType Ha 6ase LMTO um. H.H. Mpuoposa r. MocKBbI.

C. Mwup3oeBa — nepBas TafKMuKa, TPABMATONOr-0pTonea, acnMpaHT, KoTopas B uoHe 1977 roga B Mockse AOCPOYHO 3aLUMUTUAR KaHAUAATCKYIO
AuccepTaLmio Ha Temy «XUPYPruyeckoe NevyeHne HBEHWILHOTO PeBMATOMAHOrO apTpuTa y AeTei». C asrycta 1977 roga no Hactosllee Bpems OHa
paboTaeT Ha Kadeape TpaBmaTonoruu, optoneamu u BMX TTMY um. Abyanun nbHu CHO BHayane B AOMKHOCTM aCCUCTEHTa, 3aTEM — AOLEHTa Kadeapb!.
3BaHue goueHTa bbino yTBepKaeHo BAKom Poccuum B 1995 rogy. C 1999 no 2005 roabl Mup3soesa C. sBnsnach 3amectutenem AekaHa no marucrparype
TFMY. B TeyeHwe 28 net paboTasna OTBETCTBEHHbIM y4eOHbIM aCCUCTEHTOM Ha Kadeape.

Mwup3oesa C. npoxoamnna Kypcbl NOBbIWEHUA KBaAMUKaLMM Ha Pa3iMyHbix 6a3ax: BOEHHO-MeauumHCcKoro dakynsteta npu LLONIMYB (1981),
Kadenpbl TpaBmatonoruu n optoneauu LLOINYB (1986), MO/IMU um. H.U. Muporosa (1989), kadeapbl TpaBmaTtonornm u BNX BMA, LieHTpa nocneau-
naomHoro obpasosanusa TTMY (2017).

ABnascb fAoueHTom Kadeapbl, Mup3oesa C. npenogaét cTyaeHTam 4-5 Kypcos neuyebHOro 1 neamaTpuyeckoro GakyabTeTos, a Takxe daKkynabreTa
06LecTBEHHOrO 34paBooxpaHeHUs. MpaKTUYeCKMe 3aHATUA U IEKLMU MPOBOAMUT Ha rOCYAAPCTBEHHOM U PYCCKOM A3bIKaX FPAMOTHO 1 Ha BbICOKOM Me-
TOZAMYECKOM YPOBHE. 3aHMMAETCA Hay4YHOM AeATE/IbHOCTbIO N0 TeMaTHKe Kadeapbl: «ONTUMM3aLLMA NOKa3aHMA K KOCTHOM NAACTVKe Npu NOCNeaCcTBUAX
TpaBM M opTONeaMYECKUX 3aD60NEBaHMIA, OPTONEANYECKOIN NAaTONOTUMY.

Mwup3oesoii C. onybankoBaHo okono 200 Hay4HbIX paboT, NOCBALLEHHbIX Pa3MYHbIM BONPOCAM TPAaBMATOIOMKM U opToneauun. OHa ABASETCA Co-
aBTOPOM 2 y4eBHUKOB Ha TaZKMUKCKOM A3blke — «OceblumHocK Ba paaaoan» (2005) n «Tpasmatonorus sa optoneama» (2013). Mupsoesoii C. ony6anko-
BaHO 10 MeToAMYECKMX NOCOBUIA MO TPAaBMATONOTUM U OPTONEAMM Ha FOCYAAPCTBEHHOM A3bIKe, 4 pabounx NPorpamm As CTyAEHTOB BCEX GaKy/IbTETOB.
Eto pa3paboTaHo 3 paunpesnoxeHus.

Mwp3oesa C. ABNAETCA BbICOKOKBAIMOULMPOBAHHBIM TPABMATONIOTOM-0PTONEA0M, BAAAEIOWMM COBPEMEHHbIMW METOAAMUN UCCNeOBaHUA U
JIeYeHUA TPAaBMATOIOTUYECKUX U OPTONEANYECKMX BOMbHBIX. B TeYeHWe boniee 25 eT OHa bblna OTBETCTBEHHBIM AEKYPHBIM BPaiom TPaBMaTo/10roM No
OKa3aHMI0 HEOT/IOKHOM MOMOLLM B PecnybanKaHCKoM KanHuyeckoi 6onbHuue Ne 3. B TeyeHune 30 neT ABNANACh OTBETCTBEHHbIM AOLEHTOM B AETCKOM
TPaBMaTON0r0-0pTONEANYECKOM OTAENEHNM, OKa3biBana KBAIMGULMPOBAHHYIO MOMOLLb COMNACHO rpaduKy AeKypcTs Mo NMHUM CAaHUTAPHOW aBMaLmn.

Mwup3oesa C. NOCTOAHHO OKa3blBana LWedCKyto KOHCYIbTaTUBHYI nomolps JINY NBAO. Ha cerogHAWHUIA AeHb KOHCYbTUPYET HOBOPOMKAEHHbIX B
Pecny6iMKaHCKOM poaaoMe, ABNAETCA KOHCYIbTAHTOM [JMarHoCTMYECKOro LEHTpa 1 Aoma pebéHka Ne 3. ExxerogHo pyKoBOAWAa NPOVU3BOACTBEHHOM
NPaKTUKOM CTyAEHTOB 2-5 KypcoB Ha 6ase 061acTHOM 60NbHULBI . Xopora M paitoHHbIX 6obHUML, TBAO.

Mwup3oesa C. HarpaxaeHa Mefanbto «10-netue BoopyKeEHHbIX cun TagxkukuctaHay (2003), nouétHbimmu rpamotamm M3uC3H PT u TTMY um. Aby-
ann nbHun C1HO, ABNAETCA OT/IMYHUKOM 34paBoOXpaHeHus Pecnybavkm TagskukucTaH (2007).

[JoueHTta Mup3oesy ConbaasnaT 3HatOT He TONBKO Kak M3BECTHOrO YYEHOTO, HO U TANAaHTIMBOTO NeAaArora, BbICOKO 3pyAMPOBaHHOTO CNELManucTa,
MyApOro HacTaBHWKa. OHa NONb3yeTCA 3aCyKeHHbIM YBaXKeHWEeM Cpesin npenogasaTenei, COTPYAHUKOB, Bpayel u cTyaeHToB. Mupsoesa C. gocturna
3TUX YCNEexoB, Npex e Bcero, bnarogapsa ceoemy TpyAon6uIo, [aNbHOBUAHOCTU U A06POKENATENbHOCTY.

Pykosodcmeo TadxUuKCcKo20 20cydapcmeeHH020 MedUYUHCKo20 yHuUsepcumema um. Abyanu ubHu CuHo, peokosnneaus
HYpHAna «BecmHuk AsuueHHbI» UcKpeHHe no3opasnaarom Mup3oesy Coubdasnam c tobuneem u wenarom eli Kpernkozo
300posbs, 6bodpocmu, meopyeckozo 00s12071emus U cHacmoA 8 AUMHOU HU3HU
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XANTMDAEB AAB/IAT PAXMATOBUY
00KmMop hapmauesmu4ecKux HayK, npogeccop

75 net co AHA poxKAaeHUA

Xanudaes [asnat PaxmatoBuy pogunca 5 masa 1946 roga. B 1970 rogy okoHumAn MATUrOpckuit papmaLieBTUYECKUIM MHCTUTYT U paboTan B cucteme
Kynabckoro obnactHoro anteyHoro ynpasnenus go 1980 roga. MocneaHve NATb ET 3TOMO NepPUOAA BO3IIABAAN YKa3aHHOE YNpaB/eHue.

B 1980 roay OH bbln HanpaB/eH B LIEJIEBYIO OYHYIO acMMPaHTypy Npuv Kadenpe 3aBOACKOM TexHoNorK nekapcts Mepsoro MOCKOBCKOTO meau-
LIMHCKOTO MHCTUTYTa M. WN.M. CeyeHosa. Mocne ycnewwHom 3awmuTbl KaHANAATCKOW AMCCEPTALMMN Ha TeMY: «BaWAHME U3MeNbYEHUA HEKOTOPbIX CY/b-
baHUNaMUIHBIX NPenapaToB Ha UX TEXHONOTMYEeCcKMe U brodapmaLeBTUHECKUE XapaKTEPUCTUKM B FOTOBbIX IEKAPCTBEHHbIX Gpopmax» B HoAbpe 1983
ropa BepHynca 8 TTMU um. Abyanu nbHu CWHO v opraHu3oBan Kadeapy TeEXHONOMMM NeKapcTs U dapmakonorum GapmatiesTnyeckoro GpakynsteTa, rae
npopaboTan 3aseagyowmm Kadeapoit go 2015 roga. C ceHtabpsa 2015 r. pabotaeT npodeccopom Kadeapbl papmaleBTHyeckon TexHonormm TTMY nm.
Abyanu n6Hu CuHo. OgHoBpemMeHHO, B 1995-1997 r.r. aBnanca AekaHoM GapMaLeBTUYECKOTO daKy/bTeTa.

B 1997 roay Xanudaes [.P. opraHn3osan HayuHo-3aKcnepemMeHTanbHO-NPOU3BOACTBEHHbIN (papMaLLeBTUYECKUI LEHTP NO pa3paboTKe HOBbIX ne-
KapCTBEHHbIX NPenapaToB Ha OCHOBE MECTHOIO Cbipbs NPy MuHUCTEPCTBE 3apaBooxpaHeHua PT u fo 2005 roga 6bln ero AMPEKTopom.

B 2004 ropy Xanudaes [.P. 3auTUA LOKTOPCKYIO AnccepTauumio Ha Temy: «Co3aaHue neKkapcTBEHHbIX GOPM Ha OCHOBE BEHTOHWUTOBbIX TIMH U
3QMpPHBIX Macen.

Xanudaes [.P. B nepuog ceoii geatensHoctvt B TTMY um. Abyanm nbHm CuHO NposaBua cebs Kak BbICOKOKBaNNOULMPOBAHHbIN CNELMANUCT, UHULMU-
aTUBHbIN, NPUHLMMMANBHbIN, LLeNeyCcTPeMIEHHDBIN 1 TPYA0N06MBbIN paboTHMK, BHECLIMIA 60/IbLION BKNAZ, B CO34aHNE GapMaL,eBTUYECKOTO GpaKybTeTa.

Xanudaesbim [.P. paspabotaHbl 17 MeToanyecknx paboT no TEXHONOMMM NEKAPCTB; OH ABAAETCA aBTOPOM paja GapMaKonerHblx cTaTei, naTeHTa
Ha M300peTeHMe U PaLLMOHANM3ATOPCKUX NpeaioxkeHni, 6onee 350 HayuHbIXx paboT, 4 moHorpaduii, 5 yuebHUKOB No GapmaLeBTUYECKOW TEXHONO-
TMK anTEYHOTO U NMPOMBILLNEHHOTO NPOU3BOACTBA. [Nog, ero pegakumelt U3naHo 5 cOOPHUKOB Hay4HbIX TPYAOB B 061acTv dapmauuv U MeauumHbl. B
HacTosLlee BpeMa UM NoarotoseH «Kypc no cospemeHHol bruodapmaumm, buotexHonorum u GapmauesTUHecKo HAHOTEXHONOTUN» AR CTYAEHTOB
dapmMaLeBTUYECKOTO daKybTeTa.

Moga, pykoBoacTeom npodeccopa Xanudaesa [.P. 3awumieHbl 5 KaHAMAATCKUX AUCCEPTALLMIA, KPOME TOTO, eLlé ABE KaHAWAATCKMUE U OfHA AOKTOp-
CKan ayccepTaLym roToBATCA K 3alLuTe.

B HacToswwee Bpems [aBnat PaxmaToBMY BMIOTHYIO 3aHAT HayYHbIMU paboTamu MO U3YYEHUIO U UCNO/Ib30BAHMIO MECTHBIX JIEKAPCTBEHHDBIX pe-
CYPCOB ANA HYKJ, 34PaBOOXPAHEHNS, KOOPAMHUPYET PaboTy Kadenpbl TEXHONOTUM NIEKAPCTB CO CMEXHbIMM Kadespamn MeflyHUBEpCUTETa U APYTUMU
BY3aMW pecnybaunku.

Mpodeccop Xanudaes [.P. ABnseTca UneHOM y4EHOro CoOBETa, METOANYECKMX KOMUCCUI N0 GpapMaLLeBTUYECKUM gucumnavHam TTMY um. Abyanu
n6HU CUHO, YneHom PecnybarKaHCKOrO KOOPAMHALMOHHOIO COBETA MO U3yYeHUIO IEKAPCTBEHHbIX PAcTeHUI Pecnybanku TagkukuctaH, Npesmamyma
dapmakonornyeckoro u dapmakoneitHoro komutetos M3nC3H PT. OH aBAseTcA NpescenaTenemM AUCCepTaLyOHHOMO coBeTa No GpapMaLleBTUHECKUM
Haykam BAK npu Mpe3snaeHte PT.

3acnyrm npodeccopa Xanudaesa [.P. He ocTanucb HezameueHHbIMK. B 2011 rogy MuHWCTepcTBOM 06pa3oBaHusa M Hayku PT emMy npucBoeHo
noyéTHoe 3BaHuWe «OTAMYHMK HapoaHOro obpasoBaHusa Pecnybamkm TagxmkmcTan», B 2021 rogy oH HarpaxaéH «MoyétHoi rpamoToit Mpesnanyma
HaumoHanbHoW akasemuu Hayk TagKuKMCTaHa.

Pykosodcmeo TadxuKCcKo2o 20cydapcmeeHHo20 MeOUYUHCKo20 yHUsepcumema um. Abyanu ubHu CuHo u
pedKosnnezus #ypHana «BecmHuk AsuyeHHbI» cepdeyHo no3odpasnadrom Lasaama Paxmamosuya ¢ robuneem u xenarom
emy KperKoao 300p08bf, MBOPYECKUX YCrexos8, MUpHO20 Heba u cemeliHo20 cyacmes
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[OOXOEBA MYHABBAPA ®AA3Y/I/IOEBHA

Akademuk HayuoHanbHol akademuu Hayk Tadxcukucmaxa, 00Kmop
MeOUUUHCKUX HayK, npogbeccop, 3acayieHHblli desmesnsb HayKu U mexHUKU

75 net co AHA poXKAaeHUA

[Loaxoesa MyHasBapa PaiisynnoesHa pogunach 2 uioHa 1946 r. 8 1. JleHnHabage. B 1964 rogy 3akoHumna cpegHioto wrony Ne 11 um. ®. Hrenbca. Mepuog 1964-
1970 r.r. npotekan B cteHax TTMW um. Abyanun nbHm CuHo. foabl cTyaeHYecTsa bbinm ana M.d. [loaxoeBoii TPYAHBIMM, HACbILLEHHBIMM U B TO Ke BPEMS YCMELUHbIMMU.

B 1970-1972 r.r. M.®. loaxoesa paboTtana B Pecrnyb/MKaHCKOM POAMIBHOM LOME BPayoOM aKyLWepoMm-ruHeKonorom. B 1972 r. nocTynuna B KIMHUYECKYHO OpAau-
HaTopy Npu Kadeape akyLepcTBa v rMHeKonorum nevebHoro gakynsteta TTMU nm. Abyann nbHn CrHO, KOTOPYHO ycnewHo 3akoHuuna B 1974 r. B 1974-1977 r.r. 6bina
acnupaHToMm, a 3atem, ¢ 1977 no 1980 r.r. paboTana accMCTEHTOM 3TOM Kadenpbl. ITOT Nepuog TpyaoBon aeatenbHocT M.O. loaxoeBoit Npoxoau Nog pyKOBOACTBOM eé
YYMTENA U HACTaBHMKA, BCEMUPHO M3BECTHOTO YY4EHOTO, YneH-kopp. AMH CCCP, goKkTopa MeanUMHCKUX HayK, npodeccopa C.X. XaKMMOoBOW.

B 1980 . B ropoae Xapbkose nog, pykosoacTBom C.X. XaKMMOBOW OHA YCMELLHO 3aLMTUAA KaHAUAATCKYHO AMCcepTaumio Ha Temy «K naToreHesy npexaeBpemMmeHHoM
OTC/IOVKM HOPMasIbHO PACMO/ONEHHON NNALEHTbI B YCI0BUAX TaAXKMKUCTaHA U MyTW e€ NpodUNaKTUKKY.

C 1980 no 1983 r.r. M.®. logxoeBa paboTana CTapLUMM Hay4YHbIM COTPYAHUKOM HMW oxpaHbl MaTepuHCTBa v AeTctBa M3 Tagkumkckoi CCP. B 1983 r. nepeluna Ha
Kadeapy aKywepcTsa U rmHekonornm nevyebHoro darynsteta TTMU um. Abyanu nbHu CuHO B KayecTse accucTeHTa. B 1989 r. nosyumna 38aHne AOUEHTA NO Kadeape aKky-
LUepCTBa U IMHEKoNorMK nevebHoro pakynbreTa.

C 1993 no 2015 rog, MyHaBBapa PaiisynnoesHa 3aBegosana Kadeapon akywepctsa u ruHekonorun TTMY um. Abyanu nbHu CuHo. NMepuog eé 3aBepoBaHuns bbin
Nep1osoM PeaHUMMPOBAHKA U CTAHOBNEHUA Kadeapbl NOC/Ne MacCOBOrO OTTOKA COTPYAHUKOB 3a npesesnbl CTpaHbl. baarogaps eé opraHM3aTopckMm cnocobHoCTAM 1 eé
NPOEKTaMm, KoTopble bblM NoAAEPHKaHbI MeXAYHAPOAHbIMU OpraHM3aumamm, Takumm kak WHO, UNDPA, UNOPS, GIZ, IAEA v ap., kadeapa bblna OTPEMOHTUPOBAHA, MaK-
CMMasIbHO OCHALLLEHA M CTaNa OAHOMN U3 CaMbIX YCMELHbIX, NPOAYKTUBHBIX U aBTOPUTETHbIX B TTMY.

LloKTOpCKYIO AnccepTaumto Ha TeMy «CoCTosHME POLOBCNOMOXKEHNS U AETOPOAHONV QYHKLMM KUTENbHUL, TagKMKMCTaHa 3a nepurog 1986-1996 r.r. ¢ y4ETOM KOH-
bAnkTHOWM cuTyaumm» Joaxoesa M.®. 3awmtmna B 1998 1. B r. CaHKT-NeTepbypre.

Aragemnkom M.®. lonxoesoit noarotosneHo 6onee 30 KaHAMAATOB MEAMLMHCKUX HayK. B HacTosLiee BpeMa noa eé pyKoBoACTBOM BbinosHAoTcAa HUP, Hanpas-
NeHHble Ha peLueHne npobaem penpoayKTUBHOTO 340p0BbA M 6e30MacHOro MaTePUHCTBA B HaLLel CTpaHe. 3a rogpl paboTb eto 6bina co34aHa CBOA LWKOAA, BOCMUTAHHUKK
KOTOPOIA M MO Celt AeHb ycnewHo paboTatoT Kak B TagsKMKMCTaHe, Tak 1 3a ero npegenamu (fepmanus, Poccuitckan degepaupms v ap.).

M.®. loaxoesa asnseTcs aBTopom 6onee 380 HayyHbIX paboT, 6 MoHorpaduii. OHa aBnseTca uneHom paboyeit rpynnbl npu M3 u C3H PT no pa3paboTke 1 cocTasne-
HUIO HALIMOHANbHbIX CTAaHAAPTOB M KIMHUYECKMUX NPOTOKO/IOB, KOTOPble BHEC/IM BECOMbIN BK/IAA B YYULLEHWE 340POBbA KEHLLUMH TaAXKMKUCTaHa, CNocobCTBOBAIN CHUXKE-
HUIO MaTEPUHCKOW M NepuHaTaNbHO 3a60/1€BaEMOCTU M CMEPTHOCTM B CTPAHE.

B 2001 roay MyHasBapa ®ai3ynnoesHa bbina 3bpaHa YneHOM-KoppecnoHAeHTOM AKagemuin Hayk PT, a B 2010 rofly — akagemrMKom AKagemmmn MeSULMHCKUX HayK
M3 PT.

Akagemuk logxoesa M.®. HeOAHOKPATHO BbICTYNaNaA C AOKNALAMM HA MEXAYHAPOAHbIX KOHbEPEHLIMAX N0 PenpoayKTUBHOMY 340POBbi0 U 6e30MacHOMy MaTepuH-
CTBY, FeHAEPHOMY PaBHOMPaBUIO, 30,0POBOMY 06Pa3y M3HK, a TaKkKe No Npobiemam cHMeHus egHocTv — B JaHum (1995), TyHuce (2004), Asctpanuu (2006), Utanum
(2009), Yexum (2009), Asctpum (2009, 2016), fepmarum (2016, 2017), KHP (2015), a TaksKe Ha MHOTOUYMCIEHHDBIX Hay4HbIX GOPYMax B rOpoAax NoCTCOBETCKOTO NPOCTPaHCTBA
— Mockse, CaHKT-leTepbypre, Anmartbl, TalwKeHTe, Awrabage n buiikeke.

B HacTosAee Bpems akagemvk M.®. lonxoeBa HaxoAWTCA B PacLBETE CUA U SHEPruK, OCTAETCA 06pasLom ANA NOAPANKAHMA A1 CBOMX YYEHUKOB W KoAner, BeaéT
AKTUBHYIO OPraHW3aToOPCKYto, y4ebHyto, HayuHyto 1 neyebHyto paboTy, YUTAeT NeKLMM, NPOBOAWT 3aHATUA CO CTYAEHTAMM, OPANHATOPAMM U MHTEPHAMM, MONIOABIMU BPa-
Yamu, NPOBOAMT LMK/bI C BPaYamu Mo YCOBEPLLEHCTBOBAHUIO UX KBaNUPUKaLmK.

OHa AB/IfeTCA 3aMecTUTeNeM NpeaceaTens aKkcnepTHon kKomuccun BAK npu MpesungeHTe PT, uneHom aTTectaupmoHHon komuceum npy M3 1 C3H PT, uneHom Komuc-
CMM No pa3bopy MaTEPUHCKOM CMEPTHOCTU, YIEHOM KOMWUCCUM NO NpuUcyKaeHuto npemumn um. E.H. Maenosckoro, npeaceaatenem M3IMK no XxMpyprayeckum aucumnim-
HaMm, Y1eHoM 6topo oTaeneHms 61uonorrn u meanumHbl HAHT, uneHom pegKonnerm }KypHanos «BecTHUK ABULEHHDbI», «[JoKknaabl AKafieMumn HayK», «M3BecTua Akagemum
Hayk PT», «Becthnuk AMH PT», «Mogapy Kygak».

E€ 3acnyruv BbICOKO oueHeHbl rocyzapcteom: B 2004 . OHa HarpaxkaeHa mefasnbio «bapov xu3amatu womcta», 8 2013 r. et npucBoeHo 38aHNe « OTIMYHUK 34paBOOX-
paHeHua», B 2014 1. — «3acNyKeHHbIV AeATeNb HayKu 1 TexHUKn». B 2021 rogy Joaxoesa M.®. ctana nobegutenem npemumn TOM-100 ycnewwHbix *KeHWmH TagKMKUCTaHa.

Akagemuk M.®. Noaxoesa ¢ 61arofAapHOCTbIO rOBOPUT: «Bo BCe BpemeHa Moei Ku3HW Bor 6bin KO MHe MUNOCTUB, MOTOMY YTO fi POAUIACH Y MPEKPACHbIX poauTe-
new, bor fan MHe NpeKpacHoro cynpyra v AeTei, NPeKpacHbIX yYuTenei, y4eHUKoB 1 Apy3el, NpegHavepTan MHe NpeKpacHyio cyabby».

Pykosodcmeo Tad#UKCK020 20CydapcmeeHH020 MeOUYUHCK020 yHusepcumema um. Abyanu ubHu CuHo, pedKosneaus #ypHana
«BecmHuK AsuyeHHbl» cepoeyHo no3opasasiom [ooxoesy MyHassapy ®alizynnoesHy co ca8HbIM obUseeM U 3enarom el KpernKoao
300p08bA, MBOPYECKUX yCrexos U cemeliHo20 cyacmos
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IOo0unaen

LUYKYPOB ®UPY3 ABAYDATTOEBUY
00KmMop MedUUUHCKUX HaYK, npogheccop

75 net co AHA poXaeHuA

LLlyrypos ®upy3 Abaydatroesuny poauncs 18 uioHsa 1946 roga 8 ropoge Kynabe Pecnybinku TagxKMKUCTaH M NOC/E OKOHYaHWUA CpesHel WKonbl B T. ywaHbe nocty-
nun 8 TTMU um. Abyanu nbHm CuHo. B 1971 rogy oH € OTIMYMEM OKOHYMA AAHHDBIN BY3.

C1971no 1990 r. ®.A. LLIyKypoB ABNANCA OPAVHATOPOM, AaCMMPAHTOM, ACCUCTEHTOM M AOLLEHTOM Kadeapbl HopmanbHoi dusmonorum TTMU um. Abyanmn nbHu Cuto.
B 1990-1992 r.r. oH 6bi/1 3aBeAyOWMM Kadespoit GU3nonorum v aHaToMmm TaZKMKCKOrO MHCTUTYTA GU3MYECKoM KynbTypsbl, @ B 1992-1996 r.r. —3aBefoBan Kadbeapon Hop-
MasnibHOM GU3MONOTUM MEeANLIMHCKOTO daKynbTeTa XyasKaHACKOro rocyAapcTBeHHOro yHmuBepcuTeTa. B 1996 r. ®.A. LLykypos BO3BPaTU/CA B POAHYIO albMa-maTep, rae no
2016 rog, 3aBepoBan Kadbeapoi HopmanbHol dpusmonorun u go 2003 r. aensnca u npopektopom TTMY um. Abyanum nbHu CuHo.

B 1979 roay OH 3aLWMTWUA KaHAUAATCKYHO AMUCCEPTALMIO HA TEMY: «XapaKTepUCTMKA CEPAEYHOMN AeATENbHOCT B MPOLIECCe aAanTaLym YeN0BEKa K BbICOKOTOPbIO».

®upys AbaydaTToeBnY HEOAHOKPATHO 6bIBa B HAY4YHbIX BbICOKOFOPHbIX IKCNEAMLMAX Ha [Tamupe, NPOBEN MHOXKECTBO UCCNIEA0BaHMIA B 061aCTV OLEHKM U NPOTHO-
3MPOBaHMA afaNTaLMK YENOBEKA K BbICOKOrOPbIO, Pe3y/bTaTbl KOTOPbIX Bblan ONy6IMKOBaHbI B CTAaTbAX M METOAUYECKUX PEKOMEHAALMAX AN1A NPUKAAAHOW dusnonoruu.
B 1995 roay aTa 6onbluas paboTa 3aBepLUMAACh YCNELIHOW 3aLLMTON SOKTOPCKOW AUccepTaLmm Ha Temy: «Pusnonormyeckoe 060CHOBaHNE KPUTEPUEB OLIEHKM U NPOTHO-
3UPOBaHNA MHAMBUYaIbHOW afjanNTaLMM YeNOBEKa K BbICOKOrOpbio». B €€ 0CHOBY Bblv NOMOKEHbI NOUCKU KPUTEPUEB MHANBUAYaIbHOTO MPUCNOCOBAEHMA K HeAOCTaTKY
KMCNOPOZa Ha BoNbLUKX BbICOTaX M 06OCHOBaHME MPOTHOCTUYECKOW HAAEKHOCTM U MHGOPMATUBHOCTM NPeLIOKeHHbIX NoKasaTtenei. B 1999 r. ®.A. LLykypoBy np1McBoeHO
3BaHWe npodeccopa.

C 1996 rozia No HacTosLLee BPeMs OH ABNAETCA PYKOBOAMTENEM KOMMIEKCHbIX MPOrPaMM Hay4HbIX MCCeA0BaHMIA MO Npobaemam 34,0p0Bbs MONOAEKM PecnybaunKku
TagKMKNUCTaH, cnocobam noBbileHUA GYHKLMOHANbHOIO pe3epBa, OLEHKM M MPOTHO3MPOBAHNSA CTPECCOYCTOMYMBOCTM OpraHn3ma. B 2012 roagy @.A. LLlyKypoB Bo306HOBUA
Hayu4Hyto aKcneanuumio 8 noc. Myprab BoctouHoro Mamupa no Hay4Hoit Teme Kadeapbl «PyHKLMOHANbHbIE PE3EPBbI U CTPECCOYCTOMYMBOCTL OPraHM3Ma: OLEHKa M Npo-
rHO3MpOBaHWe».

HanpsérHyto negarormyeckyto paboty ®.A. LLyKypoB yCnewwHo COBMELLAET C Hay4YHON AeATENbHOCTbIO: Hay4Hble GOPYMbI, KPyrble CTONbI, JOKAAbI, BbICTyNAe-
HWSA, mogepaTopcTo B EkaTepuHbypre, KuwuHése, Tounuck, baky, Anmatol, /iuneuke, Uxkescke, BopoHexke, Bonrorpage, Coun, Ainte. B Coum, Ha yupeanTeNbHOM Cbesae
¢dusnonoros CHI BO rnaBe co 3HaMeHUTbIM akagemmkom MaseHko O.I., LWykypos @.A. 6bin BbIGpaH B npe3ngnym dusmnonormyeckoro obuiectsa ctpaH CHI, a 8 fAinTe 6bin
n3bpaH Buue-npesngeHTom Cotosa dpusnonormyeckmx obuiects ctpaH CHI. OH aBnsetca asTopom 6onee 300 HayyHbIx paboT, 10 n306peTeHuii n 20 paLyoHaIM3aTOPCKUX
NpeanoKeHUN.

Mpodeccop LLykypos .A. 6b11 04HUM U3 NEPBBIX, KTO MO BCEMY KypCY HOPManbHOM GU3MON0rMm pa3paboTas MHOTOYPOBHEBbIE MO C/I0KHOCTY TECT-334aHNA U Ha UX
OCHOBE — PEMTUHIOBYIO OLIEHKY 3HaHUI. Ero foknas «PeiTMHroBas MHOrOypoBHEBasA CMCTEMA OLIEHKM 3HAHWIA CTYAEHTOB BY3a, Kak cnocob ¢opmupoBaHMsA UX MOTUBALMK
K U3y4YeHWIo NpeameTa: METOAMYECKUE OCHOBBI, OMbIT NPUMEHEHUAY, CAeNaHHbIN B HUM coupanbHO-9KOHOMUYECKUX U Neaarornyeckmx npobaem HenpepbiBHOro 06paso-
BaHuA JleHMHrpaackoro rocyHmsepcuteta um. A.C. MywkinHa B 2010 roay BbI3BaA WMPOKYHO AUCKYCCUIO U NPOU3BEN HEU3IIAAMMOE BNeYaTIeHMe Ha YYaCTHUKOB 3aceaHuA.

[nsa dopmmpoBaHUA MOTUBALLMM CTYAEHTOB UM Pa3paboTaHbl pasinyHble MHHOBALMOHHbIE CNOcobbl U MeToAbl 0ByYeHUs, NPeAIoKeHbl Pas/nyHbIe ayano-BUaE0
KOHdEpEeHLMM, NPOBOAATCA TaKMe y4ebHO-pa3BaeKaTeNbHbIe UIPbl, KaK «3BE3AHBIN Yac du3nonorum», «YMHUKK dusmnonorumn», «Ceos urpa», cxoxue ¢ KBH. Henbss He
OTMETUTb M OPraHM3aLMOHHbIN aap ®upysa AbaydaTroesrya No NPOBEAEHUIO NETHUX GU3NONOMMYECKMX HaYYHbIX LUKOA AN1A CTYAEHTOB M MONOAbIX Y4éHbIX. B 2012 rogy
TaKas LWKONA NOMYYNUA CTaTyC MeXAyHapoaHOoW neTHel Wwrkonbl TTMY um. Abyanu nbHu CuHo, rae ydactsosanw MNMC u cTypeHTbl M3 KasaxctaHa, KaHagpl, Kntas, Kbiprol-
3cTaHa, Poccum, Y3beknctaHa, YKpauHbl.

Bonbuwol Bknag npodeccopa LLUykyposa ®.A. B pa3sutre GU3MONOrMUYECKON HAYKM MO JAOCTOMHCTBY OLEHEH Hay4HOW OBLLECTBEHHOCTBIO M FOCYAAPCTBOM, O YEM
CBUAETENbCTBYIOT Harpagbl: «OTIMYHMK HapogHOro 0bpa3oBaHus TagkMKMUCTaHa»; Ykazom Mpesnamyma BepxosHoro coseta CCCP HarpaxKaéH mefanbio «3a TpyaoBoe
otmimumne», Ykasom lpesuaeHTa Pecnybavku TagkukmcTaH — meganbto «Xusmatu LWowcta», Cotozom pusmonornyecknx obiects CHI — 3onotoit meaansio W.M. Naenosa.
OH ABNAETCA aKaZeMUKOM POCCUICKOM 3KONOTMYECKO akageMmnm, akageMnkom MexayHapoAHOM akaaemunm BbiCLLel LWKoAbI, MoYéTHbIM Npodeccopom JIuneLKoro rocy-
[ApCTBEHHOrO NeAarornyeckoro yHmeepcuteTa u KaparaHAmMHCKOro rocyAapCTBEHHOMO MeANLIMHCKOTO YHUBEPCUTETA.

MpwussaHve dupysa Abaydatroesuya — npenogasaHune Gpusmnonorumn ctygeHtTam. OH umeeT ryboKme NpodeccMoHasibHbIe 3HAHWS, LMPOKMI KPYro3op, NOCTOSHHO
paboTaet Haz coBepLUEHCTBOBAHMEM NpenogaBaHua ¢Gr13nonornu. Boicouaiumit npodeccMoHanvsm, WnpoTa Kpyroaopa, NojaHas CamooTaada B pabote, TpeboBaTebHOCTb
1 Bo6POKENaATENBHOCTb — 3TN U ApyTve NPOdECCMOHabHBIE U YeNIOBEYECKME KauecTBa NpuB/eKatoT K dupysy Abaydpattoesunyy LLIyKypoByY CTYAEHTOB, Y4EHUKOB, COPATHU-
KOB 1 Apy3eii U3 pa3Hbix ropogos CHI 1 Bcero mupa.

Pykosodcmeo TadxUuKCcKo20 20cydapcmeeHH020 MedUYUHCKo20 yHUsepcumema um. Abyanu ubHu CuHo u
pedKosneaus ypHana «BecmHuk AsuyeHHbI» UCKpeHHe no3opasaaom Pupyza AbOyghammoesu4a co c1a8HbIM obuneem
U 1cenarom emy Kpernkoao 300p08bs, HOBbIX MAAAHMAUBbIX Y4eHUKO8, MeopYecKuUx udell u ux UucrnosnHeHus, Heuccakaemol
3Hepauu U padocmu #U3HU Ha 0onaue 2006l
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IOo0unaen

TOXTAXOAKAEBA CAOOAT TYNAJIOHOBHA
KaHOUGam medUUYUHCKUX HAYK, 0oueHm

60 net co AHA poXKAeHUA

Toxtaxogrkaesa Caozat TynasoHoBHa poaunack 6 nioHs 1961 rona B KabogunéHckom parioHe Pecnybauku TagskukmcTaH. B 1982 rogy okoHumna
cTomatoniornyeckuit parynstet TTMU um. Abyanm nbHmn Cuno. B 1982-1984 r.r. npoxognna uHTepHatypy B LLlaapTysckor L|PE. B 1984-1986 r.r. oHa pa-
60Tana Bpayom-ctomatonorom B LIPB KaboanéHckoro paiioHa, a ¢ Mmas no Aekabpb — B [0poACKOlM CTOMaToNOryecko nonmknnHmke Ne 1 r. ywaH6e.

C nekabpsa 1986 roga Toxtaxogrkaesa C.T. pabotaeT B TTMY mum. Abyanu mbHu CMHO, 3aHMMan pas3/inyHble JOKHOCTU: acCUCTEHTa Kadeapsbl
TepaneBTMYeckol ctomatonoruu (ao 1993 r.); accuctenTa (4o 2006 r.) u gouenTa (ao 2011 r.) Kadeapbl CTOMATONOMMM AETCKOrO BO3pacTa; AOLEHTa
Kadenpbl 4eNOCTHO-NMNLLEBOM XMPYPrK C AETCKOM cTomaTonorueit (go 2015 r.). B 2009-2010 r.r. 04HOBPEMEHHO 3aHMMana A0/MKHOCTb 3aMeCTUTENs
[leKaHa ctomatonormyeckoro dakynbteta. C 2015 roga no HacTosLee Bpema ABAAETCA 3aBedytoLel Kadenpov TepanesTUYeckon ctomatonorm TTMY
nm. Abyanm nbHu CuHo.

Kak pykoBoguTensb Kadeapbl, Toxtaxogkaesa C.T. npuAaéT nepBocTENEHHOE 3HaYeHWe yyebHo M BocnuTaTenbHoi pabote. OHa ABnseTcA Tpe-
60BaTe/IbHbIM NEeJArorom U HaCTaBHUKOM A1 MOIOAbIX COTPYAHWUKOB. MPOBOAUT NPAKTUYECKME U IEKLMOHHbIE 3aHATUA MO NpeameTam NponesesTyu-
YECKOW CTOMATONOMMM U TePaneBTUYECKOW CTOMATONIOMM Ha TaJKUKCKOM U PYCCKOM A3bIKax CTyAEeHTam 2-5 KypcoB cTomaTonornyeckoro Gakynsreta u
KNIMHUYECKMM OpAMHaToOpam.

B 2003 roay ToxTaxogkaesa C.T. ycnewHo 3aluTMNa KaHAMAATCKYIO AMCCEPTaLMIO HA Temy: «BanaHMe BpeaHbIX NPOU3BOACTBEHHbIX GaKTOpPoB
BCNOMOraTe/bHbIX LIEX0B a/JlOMWHWMEBOrO NMPOM3BOACTBA HA OPraHbl NONOCTH pTay.

ToxTaxoayKaesa C.T. ABnseTcA aBTopom 142 Hay4HbIX paboT, onyb/IMKOBaHHbIX B OTEYECTBEHHbIX M 3apybeXkHbIX KypHanax, B Tom uncne 1 yuebHu-
Ka, 3 y4ebHbix nocobuit, 40 yuebHo-meToauueckux pa3paboTok 1 1 paLuyoHaNn3aToOPCKOro NPesoKeHHA.

ToxTaxoayKaesa C.T. COBMECTHO C COTPYAHVKaMM Kadeapbl paboTaeT Hag, Hay4HoM Temol «OBoCHOBaHME KAMHUKM, ONTUMU3ALMA AUATHOCTUKN U
METOZ0B KOMNNEKCHOTO SIe4eHUA BO/bHbIX C SHAOAOHTO-NAPOOHTANbHOV NaTonornei». Mog, eé pyKoBOACTBOM NOATOTOB/EHA K 3aLLMTe OAHA KaHAW-
[aTcKaa guccepTauuma.

MpakTnyeckas paboTta NPOBOAMTCA B HANPABAEHWUM IEHEHNA U NPODUNAKTUKM Kapueca 3y60B 1 ero 0CNI0XKHEHUI, HEKaPMO3HbIX NOpaXKeHUM TBEp-
[bIX TKaHel 3yboB, 3a60/1eBaHNUI NAaPOAOHTA M CIMBUCTON 06ONOYKM MONOCTM pTa.

3a 3acnyru B 0bnactu 3gpaBooxpaHenns Toxtaxogykaesa C.T. B 2020 rogy 6bina yaoctoeHa 3BaHUA «OTAMYHUMK 34paBOOXpaHEHUA Pecnybanku
TagKuKkuctan». B 2021 roay el npucBOEHO y4EHOe 3BaHWe JOLEHTa MO CNeLManbHOCTM «KAMHMYECKan MeauLmHa».

Pykosodcmeo TadxuKCcKo20 20cydapcmeeHH020 MedUYUHCKo20 yHUsepcumema um. Abyanu ubHu CuHo, pedkosnneaus
HypHana «BecmHuk AsuueHHbl» no3opasasaiom Caodam TynanoHO8HY ¢ bUAeeM U Henaom eli Kpernkoz2o 300p08b4,
bn1azonony4us u 0onzux nem rao0omeopHol #u3HU Ha 61020 omevyecmeeHH020 30pa800XPAHEHUS
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Hexpoaor

XO/NIMATOB UCPOUN BOBOAXKOHOBUY

22 maA 2021 200a He cmaso U38eCMHO20 y4EHO20,
80A40-0MOPUHO/APUH20/1020, O0KMOPA MEOUYUHCKUX HAYK,
npogeccopa Xonmamosa Mcpouna bobodxroHosu4a

Xonmatos Ucpoun BobomwoHosuy poaunnca 23 despana 1928 roga B cene Oktenna Hayckoro paiioHa (HbiHe CiuTameH) B cembe Koxo3HMKa. CBOIO TpyAoByto
[LeAaTeNbHOCTb OH Hayan B 15 IeT B KauecTBe KONXO3HMKA B KOAX03e UM, PpyH3e XogKeHTCKOro paitoHa (HbiHe b. Fadypos). Mo3aHee oH NOCTYNWA B MEAULMHCKYIO WKONY
um. W.N. Maenosa r. XyasKaHAa, o OKOHYaHUM KoTopo B 1945 rogy 6bin 3aumcneH B CtanmHabaackuin MeauuUMHCKMA UHCTUTYT (CMW, HbiHe TTMY um. AByanu néHm CuHo).

B 1950 rozy XonmatoB W.B. ycnewHo 0KOHYMA MHCTUTYT U HEeKOTOpoe Bpems paboTtan Bpayom. B 1954 rogy, 6yayum accucTeHTOM Kadeapbl OTOPUHONAPUHTONOTUN
CMMW, no HanpaeneHuto NapTum v NpasuTenbcTBa TagskuKkckoit CCP 6bin HanpasneH B LefeByto acnupaHTypy B Mockosckuit HUW yxa, ropna v Hoca. Mo OKOHYaHWuM acnu-
paHTypbl B 1956 rogy, nog, pyKoBoACTBOM K.M.H., AoueHTa Caranosuya b.M. 3alWmuTa KaHAMAATCKYIO AUCCEPTALMIO HA TeMy: «BAMAHME OCTPbIX U XPOHUYECKMX CTEHO30B
Tpaxew 1 TopTaHu Ha GYHKLMM XKeNyAKa» v CTan nepsbiM ocTENEHEHHbBIM TaZKUKOM OTOPUHONApUHronorom. [anee oH npopabotan 6onee 15 net Ha Kadeape oTopuHoNa-
PUHIONOMMM CHaYaNa aCCUCTEHTOM, 3aTeM AOLEHTOM W NapasieNbHO NPOAOKUA CBOKO HAYUYHYHO AEATENIbHOCTb — MOCTYNWUA B OKTOPAHTYpY B MOCKBY.

B 1972 rozy Xonmatos W.B. nog, pyKOBOACTBOM 3aCNYKEHHOTO AeATeNsA HayKK, A.M.H., npodpeccopa Caranosuya b.M. 3awwmTnn SOKTOPCKYIO AMCCEPTALMIO HA TEMY:
«Ayanonormyeckasn XxapakTepucTKka pasanyHbiX GopM TYroyxocTu 1 eé ocobeHHOCTU cpeay utenen TagKuUKMCTaHam».

B 1968 rogy WUcpoun BoboaskoHoBMY Bbln M36paH Ha AOMKHOCTL AOLEHT], a B 1978 — npodeccopa Kadeapbl oTopuHonapuHronorv TTMU um. Abyanu néHmn CuHo.

C 1993 ropa oH paboTan 3aBeaytolMm Kadeapoit OTOPUHONAPUHIONOTUM MEAMLIMHCKOTO daKynbTeTa XyAKaHACKOro rocyfapcTBEHHOTO YHUBEPCUTETA UM. akaje-
MuKa b. TadypoBa, a B 2008 rogy ctan npodpeccopom Kadeapbl OTOPUHONAPUHIONOTUM XyAXKaHACKOro oTaeneHUA TagKMKCKOTO MHCTUTYTA NOCNEeAMUNIOMHOM NOATOTOBKM
MeANLMHCKUX KaapoB.

B 1975 rogy npodeccop Xonmatos U.b. Ha 6ase PKB N2 3 opraHusoBan v 6bin pykoBoguTenem PecnybMKaHCKOro ayAnon0rMieckoro LeHTPa, KOTopblii 6bln npusHaH
LUKO/I0 NepeaoBoro onbiTa B MacwTabax bbiswero CCCP.

Mpodeccop Xonmatos W.b. Ha npoTaskeHUn 25 neT Bbli I1aBHBIM BHELLTATHBIM CNELMAZMCTOM NO AETCKOM oTopuHonapuHronorun M3 PT. Mm cosgaHa Beaylwas
LUKO/Ia MUKPOXUPYPIUK yXa, CNeLuanmncTamm Kotopoii nposoauamncs Ao 1000 cayxoynyyiuatoLmx onepaLmii B rog,

Mpodeccop Xonmatos W.B. yyacTBoBan v BbICTyNan ¢ 4OKNAAAMM Ha MHOMMX Cbe3aax U KoHbepeHumuax CCCP no 0TOPMHONAPUHIONOTMM, B OCHOBHOM MO Npobiemam
OTUATPUK, MUKPOXMPYPTUM YXa 1 ayanonornn. OH Bbla NOCTOAHHBIM Y1EHOM AUCCEPTALMOHHOTO COBETA MO 0TOPUHONApUHronoru. Okono 30 fieT 3aHMMan NocT npeace-
AaTens Hay4YHoro obLecTsa 0TopUHONAPUHIONoroB PT 1 Bbln O4HUM U3 OPraHU3aTOPOB BTOPOTO Cbe3a OTOPUHONAPUHIONOTOB TaZKUKMUCTAHA M MHOMKECTBA HayYHO-NPaK-
TUYECKNX KOHDEPEHLMIA.

OcHoBHas Hay4YHO-Nefarornyeckasn aeaTenbHOCTb Npodeccopa Xonmartosa U.b. 0cHOBbIBaNACh Ha 3aKOHaxX BPaYebHOM 3TUKM U YBAKUTENbHOTO OTHOLEHUA K 60/1b-
HbIM CO CTOPOHbI €r0 YYEHWKOB.

Mo uHuumaTnee npodeccopa Xonmatosa WU.b. Bnepsble B Pecnybavke TagKuKucTaH bbina NponsBeAeHa BbICOKOTEXHONOTMYHAA ONepaLys No BOCCTAHOBNEHUIO
cnyxa «KoxneapHas MMNAAHTALMA» MaseHbKUM AETAM C IYXOHEeMOTOM, Noc/ie KOTOPOW Y Iyxoro pebEHka cyx BoccTaHasmBancs Ha 100%.

Moz pykoBoacTBom npodeccopa Xonmatosa W.b. 3awwymiLeHo 8 KaHAMAATCKUX U 2 [OKTOPCKUX anccepTaumii. OH asnanca asTopom 6onee 300 HayyHbIX paboT 1 pasa
PaLMOHANN3ATOPCKUX NPEANIOKEHNN.

B nocnegHue rogpl, HECMOTPA Ha NPEKOHHBIN Bo3pacT, npodeccop Xonmartos W.b. bbin npeaceaatenem HayyHoro obLiectsa oTopuHonapuHronoros Corauiickoi
06/1aCTH, He TONbKO YWTan NEKLUK KYPCaHTaM-0TOPUHONAPUHIONOrAaM, HO M aKTUBHO 3aHMMAJICA XMPYPTUYECKOMN AeATEeNbHOCTbIO.

3a 406pPOCOBECTHbIN M f,06NECTHBIN Boslee, YeM NOAYBEKOBOM TPy, Npodeccop XonmaTos Ucponn boboaKoHOBUY BbiN yA0CTOEH MOYETHOTO 3BaHNA «3aC/yKEeHHbIN
Bpay TaguKMcTaHa», «OTIMYHKK 3apaBooxpaHeHns CCCPy», HarpaxKAEH MHOTUMI MeJansMmu U NoYETHOM rpamoToit Mpesnamyma BepxosHoro CoseTa Tagxukckoi CCP,
MwuHucTepcTBa 3apaBooxpaHeHmna CCCP.

CseTnas namaTb 0 Xonmatose Ncpoune Bob6oAKOHOBMYE — NPEKPACHOM YeN0BEKeE, YYEHOM, Bpaye W NeAarore — HaBceraa OCTaHeTCA B HALWMX cepaLax.

Pedkonnezus #ypHana «BecmHuK ABUYeHHbI»
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IIPABUAA OPOPMAEHMSI JKYPHA ABHEIX ITYBAUKALIN

Hacroswpue «Mpasuna...» cocraBneHbl Ha 0CHOBe «EAuHbIX TPe6oBaHMIA K pyKONMcAM, NpeacTaBafemMbiM B 6MOMeAULIMHCKUE KyPHanbI», chpopmy-

NMPOBaHHbIX MeXAayHapoAHbIM KOMUTETOM PeAaKTOPOB MEAULMHCKUX XKypHanos (Www.ICMJE.org)

MoAroTOBKA PYKOMUCHU

PyKonucb cTaTbk JOMKHA ObITb NPEACTaBAeHa Ha PYCCKOM Uan
QHIIMIICKOM A3blKax M HabpaHa Ha KOMMbIOTEPE C MCMO/b30-
BaHMeM nporpammbl MS Word 2007 (rapHutypa Times New
Roman, pasmep wpudrta 14, uxtepsan 2,0) n pacneyataHa B 2
3K3emnaApax Ha OAHOM CTOpoHe nncta popmata A4 c obsasa-
TeNbHbIM NPEeAOCTaBIEHNEM INEKTPOHHOMN BEpCUMM CTaTbu. Pas-
Mepbl noneii: ceepxy — 2,0 cm; cHusy — 2,0 cm; cnesa — 3,0 cm;
cnpaBa — 2 cm. Bce cTpaHULbl, HAUYMHASA C TUTYNbHOW, AOMXKHbI
6bITb NOCNEA0BATENBHO MPOHYMEPOBAHbI.

O6bEM MOMHOPa3MEPHON OPUTMHANBHOW CTaTbM, BKAKOYAA
pa3genbl, nepeyncneHHole B N. 3, gomkeH coctagnate 20-30
CTpaHuL,; 0630pHO cTaTbk — He 6onee 40 CTpaHWL,; CTaTby, No-
CBALEHHON OMMUCAHUIO KAMHUYECKUX HabnoaeHui, He Bonee
15 cTpaHuL; 0630pa maTepranos KoHdepeHumii — He 6onee 10
CTpaHuL,

PyKonucb cTaTbi AONKHA COCTOATb U3 CAEAYIOLIMX S/1EMEHTOB:
TUTYNIbHOTO JINCTA; aHHOTaLuK (pestome); MHULMANoB U dbamu-
MM aBTopa (aBTOPOB); Ha3BaHMA; BBEAEHMA (aKTyasbHOCTW);
Lie/IM UCCel0BaHMA; OCHOBHOM YacTW; BbIBOAOB (3aKNt0ueHus)
M CrncKa anuTepaTypbl. OCHOBHAsA YacTb OPUTMHANBHOW CTaTbu
[OMKHa coaep:KaTb pasgensl: «Matepuan u metogpl», «Pesynib-
TaTbI», «OBCYKAEHMEN.

Ha TWTynbHOM CcTpaHuue Aaérca chedyowan uHbopmaums:
MO/IHOE Ha3BaHWe CTaTbM; MHWMUMAAbI U GamuanuM aBTOPOSB;
obuumManbHOe Ha3BaHWe U MECTOHaXOXAeHWe (ropogd, cTpaHa)
yupexaeHus (yUpexaeHuit), B KOTopbIX BbiNoaHANACh paboTa;
[1A KOJIOHTUTYNA — COKPALLEHHBIA BapuaHT Ha3BaHMsA CTaTby
(He 6onee 50 3HaKOB, BK/OYasA NPOGENbI U 3HAKM NPENUHAHKA);
KntoyeBble cnoBa (He bonee 6), ceeaeHus ob aBTopax. 3a4ecb
e HeobxoaumMo npeaocTasuTb UHbOPMaLMo 06 UCTOUHMKAX
CMOHCOPCKOM NOALEPKKM B BUAE rpaHTOB, 060pyA0BaHus, ne-
KapCTBEHHbIX CPeacCTs; 3acBMAETeNbCTBOBaTb 06 OTCYTCTBUM
KOH(/NMKTa MHTEPECoB; yKa3aTb KONMYECTBO CTpaHuL, Tabaw,
1 PUCYHKOB, a TaKKe — afipec A8 KoppecroHaeHumm (npumep
0hopMNEHUA TUTY/IbHOM CTPAHMLIbI CM. Ha CaiiTe XypHana).

Ha3BaHue cTaTbu AO/MKHO 6bITb JNAKOHUYHbIM, VIHd)OpMaTVIBHbIM
1 TOYHO onpeaenaTb eé cogepskaHune. Kaoyesble C0Ba cieay-
eT noZbupaTb cOOTBETCTBEHHO cnncky Medical Subject Heading
(MeamumHckne npegmetHble pybpuKku), npuHaTomy B Index
Medicus.

B cBeaeHusAx 06 aBTopax yKasblatotca GamMuanmu, UMeHa, oT-
YecTBa aBTOPOB, YUYEHble CTEMEHMU W 3BaHUA, AOMKHOCTH, MECTO
paboTbl (Ha3BaHME YUPEKAEHUA M €r0 CTPYKTYPHOTO nogpasae-
NeHus), a Takke cneaytowme naeHtudukatopsbl: Researcher ID
(WosS), Scopus ID, ORCID ID, SPIN-kog, (PUHL), Author ID (PUHLL).
B agpece 419 KOPPECMOHAEHUMM CeyeT yKasaTb MOYTOBbIN
MHAEKC M aZpec, MecTo paboTbl, KOHTAKTHbIE TenepoHbl 1 IneK-
TPOHHbII aApec Toro aBTopa, C Kem ByAeT ocyLLecTBAATLCA pe-

[aKUMOHHanA nepenncka. Aapec 419 KoppecnoHaeHUmMmn nybam-
KYeTcA BMeCTe €O CTaTbéM.

B aHHOTauuu (pestome) OpuUrMHaNbHOM HayyHOM cTaTbi 06s-
3aTesIbHO cnefyeT BblAenuTtb pasgensl «Llenb», «Martepuan u
MeToapI», «Pe3ynbTaTbl», «3akNtoyeHue». AHHOTaLMA npeso-
CTaB/IAETCA Ha PYCCKOM W aHIIMIACKOM sA3blkax (250-300 cnos)
W JOMKHA BbITb MPUrOAHOW A1 ONy6AMKOBAHUA OTAE/NbHO OT
CTaTbW. AHHOTALMM KPaTKMX CO0bLLEHNI, 0630POB, CyYaes U3
NPaKTUKN HEe CTPYKTYPUPYIOTCA, O6BEM UX JONKEH COCTaBAATb
He meHee 150 cnos. AHHOTaLMK, KNtoYeBble C10Ba, MHOPMa-
uMa o6 aBTopax M Bubanorpaduyeckne CNMUCKU OTCbINAOTCA
pefaKumeln B 3NeKTPOHHbIE MHGOPMALMOHHbIE 6a3bl ANA WH-
Jekcauuu.

Bo «BBeaeHun» AaéTtca KpaTkuii 0630p nnTepaTypbl No paccma-
TpuBaemon npobneme, akLEHTUPYETCA BHUMAHME Ha CMOPHbIX
U HepeLweEHHbIX Bonpocax, GopmMyanpyeTtcs U 060CHOBbIBAETCA
uenb pabotbl. CcblikM HEOBXOAMMO AaBaTb Ha nybauKaumu
nocnegHux 10 neT, @ UCNONb30BaHHbIE B CTaTbe AUTepaTypHble
WCTOYHWUKW LONKHBI ObITb CBUAETENLCTBOM 3HaHWS aBTopa (aB-
TOPOB) HAY4HbIX JOCTUKEHUIA B COOTBETCTBYHOLLEW 061acTU Me-
OVLVHDI.

B pasgene «Matepuan u MeTogpl» Heobxoanmo AaTtb nogpob-
HY0 MIHPOPMALMIO KacaTe/IbHO BbIOPaHHbIX 06 bEKTOB M METOLOB
MCCNef0BaHUA, a TaKXKe OXapaKTepu3oBaTb WMCMO/Ib30BaHHOE
0b0opyfoBaHMe. B Tex KNMHUYECKUX UCCEA0BAHUSAX, Tae Neveb-
HO-AMarHOCTMYECKME METOAbI HE COOTBETCTBYIOT CTaHAAPTHBLIM
npoueaypam, aBTopam cieayeT NpesocTaBuTb MHPOPMALMIO O
TOM, YTO KOMMTET MO 3TUKE YUYPENKAEHWA, T4e BbINONHEHA pa-
60Ta, 0gobpPAET U rapaHTUPYET COOTBETCTBUE NOCAEAHUX Xenb-
CUMHKCKOW aeknapauum 1975 r. B cTaTbsX 3anpeLleHo pasmelLatb
KOHOUAEHUMANbHYIO MHPOPMALMIO, KOTOPAs MOMXET UAEeHTUOU-
LMpOBaTb IMYHOCTb NaLMeHTa (ynom1HaHWe ero pamuamu, Ho-
Mepa uctopum 6onesHu v T.4.). Ha npepocTtaBasembix K cTatbe
PEHTTeHOBCKMX CHMMKaX, aHrMorpammax M MpoYnx HOCUTENSX
MHbOPMaLMM GamuaMa NaumMeHTa AONKHa OblTb 3aTyWEBaHa;
doTorpadmm TaKKe He LONKHbI NO3BOAATL YCTAHOBUTD €0 INY-
HOCTb. ABTOpbI 0613aHbl MOCTaBUTb B U3BECTHOCTb MaLMeHTa O
BO3MOHOM Ny6AMKALMM AaHHBIX, OCBELLAOWMUX 0COBEHHOCTH
ero/eé 3aboneBaHnA U NPUMEHEHHBIX eyebHO-aMarHocTuYe-
CKMX METOLO0B, a TaKXKe rapaHTUpOBaTb KOHOUAEHLMANbHOCTL
Npy pasMeLLEHMMN YKa3aHHbIX JaHHbIX B NeYaTHbIX U 31EKTPOH-
HbIX M34aHUAX. B ciyyasx, Korga HEBO3MOMKHO CKPbITb IMYHOCTb
naumeHTa (potorpadmm nnacTMYeCcKUX onepaumi Ha auue u
T.4.), aBTOpbl 0653aHbl NPELOCTaBUTb NUCbMEHHOE MHOOPMU-
POBaHHOE Cornacue NauyeHTa Ha PacnpocTpaHeHue nHopma-
LMK ¥ yKa3aTb 06 3TOM B cTaTbe (nprmep ohopmieHmns cornacus
CM. Ha caliTe JKypHana). B akcnepumeHTanbHbIX paboTax ¢ umc-
Nonb30BaHUEM 1abOPATOPHBIX KMUBOTHbLIX 06A3aTeNbHO AaéTcA
MHOPMaLMA O TOM, YTO COAEPHKAHME U UCnoNb3oBaHUe Nabo-
PaTOPHBIX }KMBOTHbIX NPU NPOBEAEHNM UCCNEA0BAHMA COOTBET-
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Ipasura opopmaeHus XKypHAADHBIX MYOAUKAU U

10.

11.

12.

13.

14.
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CTBOBa/I0 MeXAYHAapOAHbIM, HaAUWMOHaNbHbIM MNpaBuNaM WU
e npasuniam No 3aTu4ecKomy o6pau.|,eHmo C XMBOTHbIMUN TOrO
yypexgeHuna, B KOTOPOM BbINOJIHEHA pa60Ta. B KoHue pasgena
Oaétca I'IOAPOGHOG onncaHmne metogos CTaTUCTUYECKOM o6pa-
60TKM 1 aHaNM3a maTtepuana.

Pasgen «Pe3ynbTaTbl» [OMKEH KOPPEKTHO U AOCTaTOYHO Moa-
POBHO OTpakaTb KaK OCHOBHOE COAEp}KaHWe WCCAef0BaHUM,
TaK U UX pesynbTathl. s 60blei HAMAAHOCTU NONYYEHHbIX
[LaHHbIX NnocneaHue LenecoobpasHo NpesocTaBNATbL B BUAE Ta-
61, N PUCYHKOB.

B pasgene «O6cyRaeHUe» pes3yabTaThl, NONyYEHHbIE B XOA€ UC-
CNefloBaHMA, C KPUTUYECKMX NO3ULIMIA AOMKHBI ObiTb 06CyKae-
Hbl M POAHANM3MPOBAHbI C TOYKM 3PEHMA UX HAYYHON HOBM3HbI,
NPaKTUYECKOM 3HAYMMOCTM M COMOCTAB/EHbI C Y)Ke U3BECTHLIMM
[aHHbIMU APYTUX aBTOPOB.

BblBOAbI [ONMKHbI BbITb NAKOHUYHBIMKU U YETKO cHOPMYAUPO-
BaHHbIMU. B HUX [0/KHbI BbITb AaHbI OTBETbI HA BOMPOCHI, MO-
CTaB/IeHHble B LM W 3a4a4ax UCCNefOoBaHWA, OTPaXKeHbl OC-
HOBHbIE MOJIyYeHHble PE3YNbTaTbl C YKa3aHWEM MX HOBU3HbI M
NPaKTUYECKOM 3HAYUMOCTH.

CnesyeT MCNonb30BaTh TObKO OBLLENPUHATLIE CUMBOJIBI U CO-
KpalueHusa. Mpu 4acTom MCNonb30BaHUU B TEKCTE KakUX-116o
C/10BOCOYETAHMIA [OMYCKAETCA MX COKpalleHue B Buae abbpe-
BMaTypbl, KOTOpas Npu NepBoM YNOMWHaHWKU LAETCA B CKOG-
Kax. COKpaLLeHNs B Ha3BaHUM MOXHO WCMO/b30BaTb TONBKO B
UCKAIOUUTENIbHBIX CAyYanX. Bce dpuamyeckme BeAMUMHbI Bbipa-
KaloTca B eamHMLax MexayHapoaHoi Cuctembl (CH). Jonycka-
€TCA YNOMUHAHWE TOAbKO MEMAYHAPOAHbIX HENATEHTOBAHHbIX
Ha3BaHWI1 NeKaPCTBEHHbIX NPenapaTos.

CnMCoK MCNoNb30BaHHOM NUTepaTypbl OPOPMASETCA B COOTBET-
cTBUM ¢ TpebosaHuAMM Vancouver style (https://www.imperial.
ac.uk/media/imperial-college/administration-and-support-
services/library/public/vancouver.pdf). CokpalieHua B Ha3Ba-
HWUM KYPHANOB NPUBOAATCA B cooTBeTcTBUM C Index Medicus.
O6n3aTe/bHO YKa3blBaloTcA GaMUAMM U MHULMANLI BCEX aBTO-
poB. Mpu KONMYeCTBe e aBTOpoB Bosee LIeCTU AonycKaetca

HANPABNIEHUE PYKOMUCHU

B pedakumMio HanpaBAAlOTCA ABa JK3emnaapa pykonucu. 06s-
3aTe/IbHOW ABNAETCA OTNPaBKa TEKCTa CTaTbi, rPapuyeckmx ma-
TEpPManoB M CONPOBOAUTENbHBIX JOKYMEHTOB HA 3/NEKTPOHHbIN
afpec }KypHana avicenna@tajmedun.tj.

CTaTby NPUHUMAIOTCA PefaKLMeN NPU HANMYMW HampaBaeHUs
YUPEKAEHNMA W BU3bI PYKOBOAUTENA.

Mpyv HaNpaBAEHWM B PesakLMIO KypHaa PYKONMUCK CTaTbM K No-
cnefiHel MPWUAAraeTcs CONPOBOANTENbHOE NMUCbMO OT aBTOPOB,
roe [O/MKHbI ObITb OTPaXKeHbl CAedytolmMe MOMEHTbI (npumep
obopMIEHNA CONPOBOAMUTENBHOIO MUCbMa CM. Ha CailTe Xyp-
Hana):

o MHULMANbI M GaMmuamm aBTopos

o Ha3BaHwe CTaTbu

¢ uHbOpMALWMA O TOM, YTO CTaTbA He Bblna paHee ony6/u-

15.

16.

17.

BCTaBKa [1 gp.] unu [et al.] nocne nepeuncneHns nepsbix WecTu
aBTOpOB. HeobXoAMMO TaKKe NMPeaocTaBUTb CMMCOK NUTepaTy-
pbl B @HIIMIACKON TPAHCAUTEPaLUK (Mpumep TpaHcauTepaLmm
CM. Ha caliTe ypHana). Hymepaums ccbiOK JOMKHA COOTBET-
CTBOBATb NOPAAKY LUTUPOBAHUA B TEKCTE, HO HE B aNdaBUTHOM
nopszke. NopaaKoBble HOMEPa CCbIIOK NPUBOAATCA B KBaZpaT-
HbIX CKOBKax (Hanpumep: [1, 2], unn [1-4], nnm [3, 5-8]). B opuru-
Ha/IbHbIX CTaTbsX PEKOMEHAYETCA LIUTUPOBATL He MeHee 15 1 He
6onee 30 UCTOYHMKOB, B 0630pax uTepaTypsbl — He 6onee 50.
CcblnKM Ha aBTopedepaTbl, AMCCepTaLMm, TE3UCHI U CTaTbM B Ha-
Y4HbIX COOpPHUKaX, yuebHO-meToaMYeckue paboTbl B CTATbAX HE
fonyckatotca. CCbIIKM Ha HOPMATUBHbIE AOKYMEHTbI LO/IKHbI
ObiTb AaHbl B BUAE CHOCOK, HE BKJ/IKOYAA UX B CMIUCOK IMTEPATY-
pbl. OTBETCTBEHHOCTb 33 NPaBU/ILHOCTb M NMONHOTY BCEX CCbIIOK,
a TaK¥Ke TOYHOCTb LMTUPOBAHUA NMEPBOUCTOYHUKOB BO3/IOMKEHA
Ha aBTOpOB (NpuMep opopmieHus bubanorpaduyeckoro cnu-
CKa CM. Ha caiiTe }ypHana).

Cnepyet cobnogatb NPaBoNUCaHWe, NPUHATOE B MKypHane, B
yacTHocTH, obssaTesibHoe 0603HaYeHne ByKBbl «E» B COOTBET-
CTBYIOLLMX COBAX.

Tabnuupl SONKHbI BbITb pPa3meLLEeHbl B TEKCTE CTaTbW Henocpes:-
CTBEHHO MOC/NE YNOMUHAHMA O HUX, MPOHYMEPOBaHbI U UMETb
Ha3BaHwe, a NP1 HeobXOAMMOCTM — NOACTPOUHbIE MPUMEYAHMS.
Tabanupl AONXKHbI 6bITb HabpaHbl B popmate Microsoft Office
Word 2007.

MnnocTpaTuBHbIN maTtepuan (Gpotorpadum, pUCYHKM, YepTeXKHM,
[MarpaMmbl) Ao/MKEH ObiTb YETKMM M KOHTPACTHBIM U MPOHY-
MEpPOBaH B COOTBETCTBUM C MOPALKOM LUTUPOBAHMA B TEKCTE.
[Auarpammbl He06XOAMMO NPELOCTABNATL KaK B BUAE PUCYHKA B
TEKCTE, TaK U B 3N1EKTPOHHOM BapuaHTe, OTAe/IbHbIMU daiinamm
B popmate Microsoft Office Excel. B nognucax K mukpodoTto-
rpadumaAm cnenyeT yKasaTb METOZ, OKPACKM U yBEIMYEHWE. INek-
TPOHHbIE BEPCUM UANOCTPALLMIA LOMKHbI 6bITb NPEAOCTABEHDI
B BUAE oTAeNbHbIX paitnos popmata TIFF nam JPEG ¢ paspelue-
Huem He meHee 300 dpi npu AnHeliHOM pasmepe poTtorpadum
He meHee 80x80 mm (okos0 1000x1000 nuKceneit).

KOBaHa, a TaK¥Ke He NpeaCcTaBeHa Apyromy *KypHany ana
paccmoTpeHua v nybankaumm

. 0653aTenbcTBo dBTOPOB, YTO B Cy4yae NPUHATUA CTaTbU K
neyaTn, OHU NPeaoCTaBAT aBTOPCKOe NPaBo U3gaTento

o 3anBfieHMe 06 OTCYTCTBUM QGUHAHCOBBLIX M APYrUX KOH-
GAVKTHBIX MHTEpecoB

®  CBMIETE/IbCTBO O TOM, YTO aBTOPbI HE MOAYYANN HUKAKMX
BO3HArPAXKAEHWIN HU B Kakoi ¢popme OT GUPM-Npom3Bo-
ZouTenei, B TOM YMC/e KOHKYPEHTOB, CNOCOBHbIX OKa3aTb
B/VAHWE Ha pe3ynbTaTbl paboTbl

e uHdpopmauma 06 y4acTUm aBTOPOB B CO3AAHNUM CTaTby

*  1oAMMCK BCEX aBTOPOB

PyKonucu, He COOTBETCTBYIOLUME NPaBUAAM, PeAAKLIMEN He npu-

HUMaIoTCA, 0 YéM MHDOPMUMPYIOTCA aBTopbI. Mepenucka ¢ aBTo-
pamM OCYLLECTBAAETCA TO/IbKO MO 3/IEKTPOHHOI nouTe.



MorPAAOK PELLEH3UPOBAHMUA U NYB/INKALUU

MepBuyHaA 3KcnepTM3a pyKOMWUCeW OCyLLeCTBAAETCA OTBeT-
CTBEHHbIM PEAAKTOPOM XypHana. Mpu 3ToM paccmaTpuBatoTes
COMpPOBOAMTENbHbIE [OKYMEHTbI, OLEHMBAETCA COOTBETCTBUE
Hay4YHOM cTaTbu NpoduNto XKypHana, nNpasunam opopmaeHus
U TpebOBaHMAM, YCTAHOB/MEHHBIM peAaKUMe XypHana, ¢ Ko-
TOPbIMU MOXKHO O3HAaKOMMWTBCA Ha OPULMANBHOM CalTe (WWW.
vestnik-avicenna.tj). NMpu cOOTBETCTBMM YKa3aHHbIX [OKYMEH-
TOB HACTOAWMM TPebOBaHWAM NOCTYNUBLUME CTATbU MPOXOAAT
NPOBEpPKY B CUCTEME «AHTUMAAIMAT» UAN APYTUX aHANOTUYHDBIX
MOMUCKOBbIX cucTemax. Mpu 0bHapyKeHUW naarata uam Bbiss-
NeHUM TEXHUYECKUX MPUEMOB MO ero COKPbITUIO, CTaTbW BO3BPa-
LLIAOTCA aBTOPaM € 06bACHEHMEM NPUYMHBI BO3BpaTa. B cnyyae,
ecnu nnarvat obHapyxeH B yxe onybiMKOBaHHON cTaTbe, Ha
CTPaHMLUax caiTa «BecTHUK ABMLEHHbI» AAETCA COOTBETCTBY-
towan MHpopmauma. MpUHATbIE K PACCMOTPEHUIO CTaTbM (Mpu
YHUKaNbHOCTM TEKCTa He Hue 80%) OTNpaBAstoTCA Ha peLieH-
3110 HE3aBUCMMBIMM 3KCNepTamu. PeLeH3eHTbl Ha3HavaloTcs
peAaKLMOHHOM Konnernei xypHana. Pefakuma BbicbinaeT pe-
LIeH31M aBTOPaM PYKOMUCeW B 3NEKTPOHHOM MW MUCbMEHHOM
Buge 6e3 ykasaHua damwunum cneupanncta, NpPoOBOAMBLUENO
peLeH3npoBaHue. B cnyvyae, Korga umeeT mecto npodeccmo-
Ha/IbHbIA KOHPIMKT MHTEPECOB, B COMPOBOAUTENIbHOM MUCbME
aBTOPbl MMEIOT NPABO YKa3aTb MMeHa Tex CNeLMannucToB, KoMy,
MO UX MHEHWIO, HE C/IeAYET HANPaBAATb PYKOMMUCh HA PELIEH3MIO.
[JaHHaa nHpopmauma ABNAETCA CTPOro KOHOUAEHLMANbHOW U
NPUHUMAETCA BO BHUMaHWE peflakuuelt Npyu opraHnsaumm pe-
LleH3MpOoBaHuA. B cnyyae oTkasa B Nyb/MKaLuMmM cTaTbu pesak-

LMA HanpaBAseT aBTOPY MOTMBMPOBAHHbIN 0TKa3. Mo 3anpocam
3KCNEepPTHbIX COBETOB pPefaKuMA roToBa NpefocTaBUTb KOMWM
peueH3nii B BAK. PeLieH3nm B pexkMme 3aKpbIToro 4ocTyna pas-
MelLLatoTea Ha naatpopme PUHLL.

Pefiakuya MMeET NpaBo COKpaLLaTb Ny6/MKyeMble maTepuasbl
¥ alanTMpoBaTh UX K pybpuKam KypHana. OKOHYaTe/bHbIV Ba-
PWaHT CTaTbW, NOATOTOB/EHHbIN K neyatn B popmate PDF, Ha-
NpPaBAAETCA aBTOPaM [/1A 0f0OPEHWA NO 3/IEKTPOHHOW nouTe.
ABTOpCKME NPaBKM M NOATBEPKAEHWE AO/KHbI MOCTYNWUTb B
pesfakumio B TedeHue 5 aHeld. Mo UCTEYEHWUM YKa3aHHOTO CpOKa
pesfakuma ByaeT CYMTaTh, YTO aBTOPbI 0L06PUAN TEKCT.

Bce npeacrasneHHble paboTbl, MPY COOTBETCTBUAM UX HACTOALLMM
TpeboBaHuAM, NyBANKYIOTCA B )KypHane 6ecnnaTtHo. PeknamHble
ny6AvKaLLMK, a TakKe cTaTbu, GUHaHCUpyemble dUpmamu-npo-
U3BOOUTENAMM M/UAN WX AUCTPUBLIOTEPAMM, K PACCMOTPEHMIO
HE NPUHUMAIOTCA.

Mocne 3aBeplleHWA BEPCTKU KYpPHaNa 3NEKTPOHHble Bepcuu
Bcex cTaTeit B opmate PDF goCTynHbl Ha caiTe XypHana.

B ogHOM HOMepe XypHana MoeT 6biTb ony6MKoBaHO He 6o-
nee 2 paboT ogHOro aBTopa.

MaKcumanbHOe KONMYecTBO aBTOPOB B CTaTbe — He 6onee 6.

He NpUHMMALOTCA K PaCCMOTPEHUIO PYKOMUCH, Fae Cpeay aBTo-
poB PpUrypupyroT Gamuanm CTyaeHTOB.

3a NpaBMALHOCTb NPMBEAEHHbIX AAHHbIX OTBETCTBEHHOCTb HECYT
aBTOpPbI. ABTOPCKME MaTepuasbl He 06A3aTesIbHO OTPaKAIOT TOY-
KY 3pEHMA peaKonneryu.
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MoanwucaHo K neyatn 25.06.21 r. CaaHo B neyatb 01.07.21r
Bymara menosaHHas matosas 90 rp/m?, ®opmat 60x84 /1. 10,5 yca. n.n.
TapHutypa Callibri, Palatino Linotype
MeyaTb odpcetHasn. Tupaxk 300 3K3. 3akas Ne 27
N3paTenbcTBo «TafKUKCKMIA roCyAapCTBEHHDBIM MEANLMHCKUI YyHUBEPCUTET UM. AByanu 6HU CUHOY»
734003, Pecnybnuka TagukucTaH, r. ywanbe, np. Pyaaku, 139
OtnevataHo B TMnorpadum «Mera MpuHT»
e-mail: fund.ayni@yandex.ru






