© 2025 K0A4€KTUB aBTOPOB. © 2025 by the authors.

Pabora HaXOAUTCS TT0A AMIIEH3UEN This work is licensed under
Creative Commons Attribution 4.0 International License 7 Creative Commons Attribution 4.0 International License
OPUTMHAABHOE MCCAEAOBAHME ORIGINAL RESEARCH

doi: 10.25005/2074-0581-2025-27-4-890-898

KANMHUKO-MIMMYHO/AOIMYECKUE ITAPAAAEAN AANTEABHO
HE3AKUNBAIOIINX PAH Y BOAbHBIX CAXAPHBIM AMMABETOM

T.Y. APMIITOBA!, A.O. OXYHOB?, b.51. YMAPOB?, b.3. XAMAAMOB*

1 VIHCTUTYT MMMYHOAOTUN U TEHOMUKM YeaoBeka AkageMun Hayk Pecriybaukn Y3oekncran, Tamikent, Pecriy6anka Ysbexucran
2 Tamentckas MeauimucKas akagemus, Tarkenr, Pecnry6anka Ysbexkucran
3 Hanmonaasnsiit aeTcknit MeauiuHckuit nenTp, Tamkent, Pecriy6anka Yabekncran

4 Byxapckuit rocyAapCTBeHHBIN MeAUITMHCKUI MHCTUTYT uM. A0y Aan non Cuno, Byxapa, Pecriybanka Ysbekucran

Lienb uccnepoBaHus: BbiABUTb OCODEHHOCTU KIMHUKO-MMMYHOIOTUYECKUX U3MEHEHWI Y BOBHBIX C A/IUTENBHO He3axuBatowWwmmm paHamu (AH3P)
Ha poHe caxapHoro anabera (CA).

Martepuan u metoapl: aHanu3y noaseprHyTol 34 naumenTa ¢ IH3P Ha doHe CLl, KOTOpbIE COCTaBUAM OCHOBHYHO UCCNEA0BaTENbCKYO rpynny. B uccne-
[0BaHUM TaKKe NPUHAAKN yyacTve 20 300p0BbIX UL, 06beAMHEHHDBIX B KOHTPO/IbHYO rpynny. KnnHuyeckas kaptuHa H3P oueHnBanach No mecTHoM
KapTWHe HekpobuoTuyeckoro npouecca. UMMyHonormyeckas KapTuHa 3a60/1eBaHMA OLEHKWBaNaCch MO NOKa3aTeNAM KJIETOYHOTO U TyMOPasbHOTO UM-
MYyHUTETa KPOBMU.

Pe3ynbrathbl: Ha POHE MECTHOTO BOCMANUTENIBHOTO Mpouecca 60/bLIas NONOBMHA PaH NPOTEKana C HEKPO30M TKaHel. Mpu 3TOM MeCTHbIN 3Kccyaa-
TUBHbIV NPOLLECC HANPAMYIO 3aBMCE/ OT TUNa HEKPOBMOTUYECKOTo NpoLecca B paHe. Y 60/bHbIx ¢ JIH3P oTmeyanca 3HaunTeIbHbIN POCT abCONOTHBIX
3HaueHuit CD3+, CD4+, CD8+, CD20+, CD23+ 1 CD38+ KNeToK B AMHAMMKE NPOBEAEHHOIO IeYEHUA NO CPABHEHWIO C UCXOAHBIMM AaHHbIMU. M0 OTHO-
LWeHMIo K anHamuke CD25+, CD95+ 1 CD16+ KNeTOK BblfiBAE€HA Pa3HOHANPaBAEHHOCTb U3MEHEHUIA OTHOCUTE/IbHbIX U aBCONOTHBIX 3HaYeHUI Ha GoHe
BbICOKMX KOHL,EHTpauma LMTOKMHOB IL-17A u IL-10 (p<0,001).

3akntoueHue: y 60/1bHbIx ¢ IH3P Ha poHe CLl, HecmoTps Ha pa3HOObpasHyo popmMy HEKPOOMOTUYECKOTO NPOLLECcca, OTMEYAETCA PAJ 3aKOHOMEPHbIX
M3MeHeHWI B BUAe pa3BuTUA AncbanaHca nokasateneit T- u B-num¢oumToB, KOTOPbIE MOTYT CBUAETENBCTBOBATb O HANMYUM HAMPANKEHHOCTU B UM-
MYHHOW cucteme. HebnaronpuaTHbIN NporHos TeyeHuna JH3P y 6onbHbix CL NpOABAAETCA 3HAYNTENbHBIM POCTOM LMTOKMHOB IL-17A v IL-10.
KntoueBble cN0Ba: 01umesnbHo He3axcusatoujue paHbl, caxapHolliduabem, KaemoyHsIl uMmMyHUMem, 2yMopanbHbil uMmyHUmMem, Hekpobuomuyeckuli
npoyecc paH.
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Objective: To identify clinical and immunological changes in patients with long-term non-healing wounds (LTNHW) on the background of diabetes
mellitus (DM).

Methods: Thirty-four patients with LTNHW on the background of DM were enrolled in the study as the main group, with twenty healthy individuals
comprising the control group. The clinical picture of LTNHW was evaluated based on the local necrobiotic process. The immunological status was
assessed based on parameters of cellular and humoral immunity.

Results: Against the background of a local inflammatory process, tissue necrosis was discovered in more than one half of the wounds. At the same
time, the local exudative process directly depended on the type of necrobiotic changes in the wound. In patients with LTNHW, compared to the
baseline, a significant increase in the absolute counts of CD3+, CD4+, CD8+, CD20+, CD23+, and CD38+ cells was found in the course of treatment.
With respect to the dynamics of CD25+, CD95+, and CD16+ cells, multidirectional changes of relative and absolute counts were identified against a
background of elevated IL-17A and IL-10 cytokine levels (p<0.001).

Conclusion: In patients with LTNHW on a background of DM, despite the variable forms of the necrobiotic process, several changes are consistently
observed, indicating imbalances in T- and B-lymphocyte ratios, which may reflect immunological strain. An unfavorable prognosis for the course of
LTNHW in patients with DM is associated with a significant increase in IL-17A and IL-10 cytokine levels.
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BBEOEHMUE

M3BECTHO, YTO ANWUTENbHO He3axumBatowme paHbl (AH3P) — ato
paHbl, KOTOPblE He 3aKMBAOT B TEYEHME CPOKa, 0ObIYHOTO ANA 3a-
YKMBJIEHUA NOBPEXAEHWI NOZO0BHOMo TMNa UAN NoKaAM3aumn. Takue
PaHbl YalLe BCEro pPasBMBakoTCA Y 6O/bHLIX C KOMOPOMAHBIM TEYEHM-
€M NaTo/I0rMYeckoro npouecca Ha GoHe caxapHoro avabera (CA), Be-
HO3HOW He0CTaTOYHOCTM, KOMMPECCUOHHOTO CMHAPOMa [1].

[o HactoAwero BpemeHn MHorue acnektbl nedyeHuna [OH3P
OCTalTCA A0 KOHLUQA HepelwéHHbIMK. BCé 310 onpeaenset He TONbKO
COLMA/IbHYIO, HO M SKOHOMMYECKYIO BaXKHOCTb AaHHOM Npobnembl.
Hannume 3ataxKHOro xapaktepa pereHepaunu OH3P, Bcreacrsme no-
CTOSIHHOM 3KCCYZaLMK, HEKPO3a TKaHeN U penHOULMPOBaHUA, Nocny-
KWK, B ONpesenéHHON CTeneHn, NPeanocbIIKaAMM K UCCNea0BaHMIO
MMMYHO/IOTMYECKOM peaKLMmu opraHM3ma B KayecTse 3as10ra yayulle-
HWA PE3YNLTATOB IeYeHMA 6ONbHbIX C AaHHOW naTosormen [2].

M3BecTHO, YTO B NoaAepKaHUM NPOBOCNANUTENBHOTO NPodUNA
[H3/1 akTMBHOE yyacTMe NPUHUMAIOT T-KNETKM, YNCI0 KOTOPbIX NOBbI-
waeTtcs y 6onbHbIX C, 0CO6EHHO YPOBEHb MX BOCMASIMTE/IbHBIX NOA-
Tmnos [3]. Npu 3TOM, NOAO6HbIE U3MEHEHUSA, NO-BUAMMOMY, NPOUC-
XOAAT BCAELACTBME HANMUMUA aKTUBHOTO B3aMMOLEMNCTBUA UMMYHHbIX
KNETOK C KNETKaMU HEKPOBETBOPHOIO PAAa, B YaCTHOCTM — Kepatu-
HOLMTaMK, KOTOpblE BHOCAT 3HAUMTE/IbHbIN BKAAZL B GOpmMMpOBaHME
[OH3P y 60nbHbIX CA, [4-7].

[loKa3aHo, YTO 4/ IMTeNbHOE MPUCYTCTBME HEUTPOPUIOoB U Ma-
Kpodaros B paHeBOM AedeKTe CTUMYSIMPYET MECTHYIO BOCMAUTENb-
HYIO peakuMio, HapylleHne MUKPOLMPKYAALMM U pocT ¢nbposHoit
TKaHu [8]. Takas B3aMMOCBA3b MaTOreHesa XPOHWYECKOrO MECTHOro
BOCMA/ZIMTENbHOMO NPOLLECCa U KNETOK MMMYHO/I0TMYECKOrO pAga Mo-
KeT CBMAETebCTBOBaTb 06 04HOM M3 NEpPBOCTENEHHOMN 3HAYMMOCTH
MMMYHHOW CUCTEMbl OpraHW3Ma B OMNpeaeneHWn UCXoha TevyeHus
[OH3P nyTém pa3paboTkM TapreTHbIX METOA0B KOPPEKLMM BbisiBNEH-
HbIX U3MEHEHM.

LLENb NCCNEQOBAHUA

BbisiB/ieHMe 0CO6eHHOCTEN KAMHUKO-MMMYHOIOMMUYECKMX U3Me-
HeHuit y 6onbHbIX ¢ AH3P Ha doHe CA.

MATEPUAN U METOAbI

B uccnepoBaHum npuHaam ydactue 34 60n1bHbIX ¢ AH3/1 Ha poHe
C/[1, KOoTopble HaxoAWAMCb HA NeveHnn n 0bcnesoBaHUM B MHOTOMNPO-
GWNbHOW KAMHUKe TalKEeHTCKON MeAMLMHCKON akafemum 3a nepu-
o4, ¢ 2021 no 2023 rr. Bce oHKM cocTaBuau ocHosHyto rpynny (Or). B
KOHTpoAbHyto rpynny (Kr) sownwm 20 anu, NpUsHaHHbBIX MeAMLMHCKOM
KOMMCCHEN abCoNOTHO 340P0BLIMM.

Kputepuamu BrAtoueHna 60abHbIX B OF 6blan: HaanMume nucb-
MEHHOTO COI/IacusA Ha NpoBefeHWe UCCef0BaHMUA; BO3PACT BO/bHbIX
cTaplue 18 neT; oTcyTcTBME BEPEMEHHOCTU Y BO/BbHbIX Y KEHCKOTO NoNa;
obs3aTtenbHoe Hannumne CA4 m AH3P.

CpeaHuit Bo3pacT 6onbHbIX NpUpaBHMBanca 56,8+11,9 rogam,
npeBanMpoBanu 6oabHble My}Kckoro nona — 21 (62%). C npenmyuie-
CTBEHHO 6bI/1 NpeacTasneH Il ero Tunom — 32 naumenta (94%), a 6onb-
HbIX ¢ | TMNOM CJJ, cOOTBETCTBEHHO 6blN0 2 Yenoseka (6%). CpeaHwit
ctax C[, coctasnan 15,5+0,52 ner.

[H3P 6b1n1 NpeacTaBneHbl OCNIOKHEHUAMM CMHAPOMA Anabe-
TUYECKOW CToNbI B BUAE HelipoTpoduyeckux a3e. Y 14 (41%) a3seH-
HO-HEeKpPOTMYECKMUI NpoLiecc pacnonaraiacs Ha npasoi crone, y 11
(32%) 6onbHbIX — Ha neBoli cTone uy 9 (26%) 6onbHbLIX — Ha 0benx
ctonax. CpegHuit nepuog tedeHnsa AH3P coctasun 10,310,36 mecs-
Les.

INTRODUCTION

It is known that long-term non-healing wounds (LTNHW) do
not heal within the time frame typical for healing of injuries of a
similar type or localization. Most often such wounds develop in
patients with comorbid pathology on the background of diabe-
tes mellitus (DM), venous insufficiency, or compression syndrome
[1].

To date, many aspects of LTNHW treatment remain unre-
solved, which is not only of social but also of economic impor-
tance. The prolonged time to LTNHW regeneration due to con-
stant exudation, tissue necrosis, and reinfection, prompts the
study of the body's immunological response as a key factor in im-
proving treatment outcomes in patients with this pathology [2].

It is known that T-cells, especially of pro-inflammatory sub-
types, play an active role in maintaining the pro-inflammatory
profile of LTNHW, and their counts increase in patients with DM
[3]. At the same time, such changes apparently result from active
interaction of immune cells with non-hematopoietic cells, partic-
ularly keratinocytes, which make a significant contribution to LTN-
HW development in patients with DM [4-7].

It has been proven that prolonged presence of neutrophils
and macrophages in the wound defect stimulates local inflam-
matory reactions, microcirculatory disorders, and formation of
fibrous tissue [8]. Such an interrelation between the pathogene-
sis of a chronic local inflammatory process and immunocytes may
indicate the primary importance of the body’s immune system in
determining the outcome of LTNHW, which requires the develop-
ment of targeted methods to correct the identified changes.

PURPOSE OF THE STUDY

To identify clinical and immunological changes in patients
with LTNHW on the background of DM.

METHODS

The study included 34 patients with LTNHW on the back-
ground of DM who were treated and examined at the multidis-
ciplinary clinic of the Tashkent Medical Academy from 2021 to
2023. All of them formed the main group (MG). The control group
(CG) consisted of 20 individuals recognized by the medical board
as absolutely healthy.

The inclusion criteria for the MG were: availability of written
informed consent to participate in the study; age over 18 years;
absence of pregnancy in female patients; mandatory presence of
DM and LTNHW.

The mean age of patients was 56.8+£11.9 years; the majority
of them were males (62%). DM type Il was diagnosed in 32 pa-
tients (94%), and 2 patients (6%) had DM type I. The mean dura-
tion of DM was 15.5£0.52 years.

LTNHW were represented by complications of diabetic foot
syndrome in the form of neurotrophic ulcers. In 14 (41%) pa-
tients, the ulcerative-necrotic process was located on the right
foot, in 11 (32%) — on the left foot, and in 9 (26%) — on both feet.
The mean duration of LTNHW was 10.3+0.36 months.

The clinical manifestations of LTNHW were assessed accord-
ing to the local picture of the necrobiotic process (presence of in-
flammatory reaction, type of necrosis, condition of tissues in the
wound bed, nature of exudate).

The patients underwent surgical debridement of the puru-
lent wound loci and necrectomy, if indicated. Wound surface was
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KnuHunueckme npossneHns OH3P oueHWBanMCb MO MeCTHOW
KapTWHe TeYeHWA HEKPOBMOTMYECKOTO NpoLiecca (Hanuuve Bocnanu-
Te/IbHOM peakLym, TUM HEKPO3a, TKaHU B JIOXKE, XapaKTep JKccyaaTa).

JNeyebHble MeponpUATUA BKIOYAAM B CEOA MPUMEHEHWE XUPYP-
rMYeckor 06paboTKM rHOMHOMO ouYara U HEKPIKTOMMM MPU HaAUYnK
COOTBETCTBYIOLLMX NOKa3aHUi. PaHeBas NOBEPXHOCTb TLIATENbHO Ca-
HUPOBaNacb aHTUCENTUKamm (3% PacTBOP Nepekncy BoAopoaa, pac-
TBOP PypaumanHa B KoHueHTpaummn 1:5000, 0,1% pactBop nepmaHra-
HaTa Kanus, 1% pacTBOp AMOKCUAMHA), U HAKNAAbIBAIUCh NOBA3KM C
Ma3sMM Ha BOLOPACTBOPUMON OCHOBE (n1eBOMeKOb). OBLLMM meTo-
[oMm neveHns bonbHbIx ¢ JH3P Ha oHe CL 6bl10 NpUMEHEHUE aH-
TUBMOTUKOTEPANWUM, NATOrEHETUYECKON Tepanuu (TpombouuTapHble
Ze3arperaHTbl, ¢p1eb60TOHM3MpPYIOLWMe NpenapaTsl, nepudepuyeckme
Ba304M1aTaToPbI, NpenapaTtbl MeTaboIMYeCcKoro AeicTBNS).

3abop nNpob KpoBK 418 NPOBEAEHMA UCCNEeA0BaHMII NPOBOAUA-
cA NyTEM NYHKLMM NOKTEBOM BeHbl HA 1, 7 U 14-ble CyTKM NeveHns
60n1bHbIX ¢ H3P (OF) 1 04HOKPATHO — Y 340PO0BbLIX JIOAEN, KOTOPbIE
coctasnnu K.

Bce nccnenosaHua 66111 nposeseHbl B UHCTUTYTE MMMYHONO-
TMN U TEHOMUKM Yenoseka AH PY3.

MoacyéT NerKkoumToB 1 IMMGOLUMTOB NPOBOAMACA B Kamepe [o-
pAeBa ¢ okpawwusaHuem no metogy C.U. 3agopoxkHoro n U.M. [os-
moposa [9].

MoHOHYKNeapHble KNeTkn BepuduuMpoBannce no metogy A.
Boyum [10]. Cpeay MapKEpoB MMMYHOKOMMETEHTHBIX KNETOK onpe-
aenanuce: CD3+, CD4+, CD8+, CD16+, CD20+, CD23+, CD25+, CD38+ 1
CD95+ numdoumTsl. Mpu 3Tom aKcnpeccus peuentopos CD nposoay-
Nacb C NOMOLLbIO MOHOK/IOHANbHbIX aHTUTEN cepum LT npounssoacTsa
000 «CopbeHT» (PD) no metoay FY. Garib n A.P. Rizopulu [11].

[yMopanbHbIl UMMYHUTET Onpeaensnca No nokasaTenam WH-
TepneliknHos 17A n 10 MMMyHODEPMEHTHBIM aHaIM30M NPU NOMO-
Wy TecT-Habopa «LuTtokuH» (CaHkT-MeTepbypr, PO).

WccneposaHue 6bino onobpeHo Komuccuein no atmke MuHu-
CTepcTBa 34paBooxpaHeHns Pecnybavku Y3beknuctaH 10 aHBaps 2021
roga (npotokon 3aceaaHus Ne 127/42).

CraTucTyeckan 0bpaboTka NonyyYeHHbIX AaHHbIX bblna npose-
[eHa € MCnoNb3oBaHUEM NaKeTa CTaTUCTUYeCKMX nporpamm SAS 6.11.
Bce BapuaLMoHHble pAabl bblM NPOBEPEHBI HA HOPMa/IbHOCTb pac-
npeaeneHua ¢ nomoulbio Kputepma LLlanmpo-Yunka. Bo Bcex Bapua-
LIMOHHBIX pAgax pacnpeaeneHue 6bi10 HopmanbHbim (p>0,05). Beuay
HOPMaNbHOTO pacnpeseneHus BapUaLMOHHBIX PALOB, CTaTUCTUYe-
CKMIA aHann3 NpoBOAWACA MO KPUTEPUAM NapameTpuyecKoi cTaTu-
CTUKM. KonuuecTBeHHble MoKasaTenu OblAM NpeacTaB/ieHbl B BUAE
CPEAHEro 3Ha4YeHUsA CO CTaHAAPTHBIM OTKIOHeHUem (M1SD), a Kaue-
CTBEHHbIe NOKa3aTe/n — B BUAE YacToT U fonei (%). MHOXecTBEHHble
CpaBHEHMA MeXJy NOoKa3aTeNAMM KONMYECTBEHHbIX MOKasaTenen
nposoannuncb no Kputeputo ANOVA, a cpaBHeHWe NOCYTOYHbIX MOKa-
3aTeNeil C KOHTPONbLHOW rpynnoi — no Kputepuio HotomeHa-Keinca.
CpaBHeHMWe NOCYTOUHbIX NOKa3saTenei mexay coboit NnpoBoanaoCh No
Kputepuio ANOVA noBTopHbIX M3mepeHuit (rANOVA). Pasnnuus cun-
Ta/IUCb CTaTUCTUYECKM 3HaUMMbIMM npu p<0,05/df.

PE3YNbTATbI

MecTHbIVi BOCManuTeNbHbIV npouecc bbln AMAarHOCTUPOBaH Y
Bcex 34 6onbHbIX OT. Mpu atom y 25 (73%) NaumMeHTOB paHeBoOM Npo-
LlecC NpoTeKan ¢ HeKPO30oM TKaHel. Cyxol Hekpos 6bin B 12 (35%),
BNaXHbIV — B 4 (12%) 1 cmelwaHHbIn — B 18 (53%) cnyvasx.

IKccyaaT paHbl HOCKUA PasHbIX XapakTep: B 8 (23%) caydyasx oH
HOCU/1 CepO3HbIl XapaKkTep, eweé B 8 (23%) — cepo3Ho-remopparuye-
CKUIA xapakTep. [femopparnyeckuii xapaktep sKccyaaTa bbln KOHCTa-
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carefully sanitized with antiseptics (3% hydrogen peroxide solu-
tion, furacilin solution 1:5000, 0.1% potassium permanganate
solution, 1% dioxidine solution), and dressings with water-soluble
ointments (levomekol) were applied. A general method of treat-
ing patients with LTNHW on the background of DM was the use
of antibiotics and pathogenetic therapy (antiaggregants, phlebot-
onic drugs, peripheral vasodilators, metabolic drugs).

Blood sampling for the studies was performed by puncture
of the cubital vein on days 1, 7, and 14 of treatment in patients
with LTNHW (MG), and once in healthy individuals who com-
prised the CG.

All studies were carried out in the Institute of Immunology
and Human Genomics of the Academy of Sciences of the Republic
of Uzbekistan.

Leukocyte and lymphocyte counts were performed in a Go-
ryaev chamber with staining according to the method of S.I. Za-
dorozhny and .M. Dozmorov [9].

Mononuclear cells were verified by the method of A. Boyum
[10]. Among the markers of immunocytes, the following types of
cells were determined: CD3+, CD4+, CD8+, CD16+, CD20+, CD23+,
CD25+, CD38+, and CD95+ lymphocytes. CD expression was as-
sessed using LT-series of monoclonal antibodies manufactured by
LLC “Sorbent” (Russian Federation) according to the method of
FY. Garib and A.P. Rizopulu [11].

Humoral immunity was assessed by the levels of IL-17A and
IL-10 using enzyme-linked immunosorbent assay (ELISA) with the
“Cytokine” test kit (Saint Petersburg, Russian Federation).

The study was approved by the Ethics Committee of the
Ministry of Health of the Republic of Uzbekistan on January 10,
2021 (protocol No. 127/42).

Statistical processing of the obtained data was carried out
using the SAS 6.11 statistical software package. All data distri-
butions were tested for normality using the Shapiro-Wilk test.
In all data series, the distribution was normal (p>0.05). In view
of the normal distribution, statistical analysis was performed us-
ing parametric statistics. Quantitative variables were presented
as mean  standard deviation (MxSD), and qualitative variables
as frequencies and percentages (%). Multiple comparisons of
quantitative indicators were performed using ANOVA, and com-
parison of daily (time-point) indicators with the CG was done
using the Newman-Keuls test. Comparison of daily indicators
with each other was carried out using ANOVA (rANOVA) repeat-
ed-measurements. Differences were considered statistically sig-
nificant at p<0.05/df.

RESULTS

A local inflammatory process was diagnosed in all 34 MG pa-
tients. At the same time, in 25 (73%) patients the wound process
was accompanied by tissue necrosis. Dry necrosis was observed
in 12 (35%), wet necrosis — in 4 (12%), and mixed necrosis —in 18
(53%) cases.

The wound exudate had different characteristics: in 8 (23%)
cases it was serous; in another 8 (23%) cases it proved to be sero-
hemorrhagic. A hemorrhagic type of exudate was recorded in 11
(32%) patients, and in 7 (31%) patients the exudate was purulent.
The dependence of the type of exudate on the type of tissue in
the wound bed is reflected in Table 1.

The characteristics of the exudate differed depending on the
type of tissue in the bed of the LTNHW. We found that wounds
with dense granulation tissue were most commonly character-
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TMpoBaH y 11 (32%) 60nbHbIX, a y 7 (31%) naumeHToB 3Kccyaat bbin
FHOMHbIM. 3aBUCMMOCTb BUAA IKCCyAaTa OT TUMA TKaHU B paHe npea-
cTaBneHa B 1abn. 1.

XapaKTep aKccygaTa 0TIMYanca 3aBMCMMOCTbIO OT TUNA TKaHW B
nosxe AH3P. Hamu 6b110 BbIABAEHO, YTO ANA PaH C NAOTHOM rpaHyns-
LIMOHHOW TKaHbio B BO/IbLIEN CTENEHM XapaKTEPHbIM Bbl10 Hanune
Cepo3HOro akccyaata, 6e3 3anaxa. B To e Bpems, npu Hanuuuu B8
[OH3P xpynKoW rpaHyNaUMOHHOM TKaHKW, 6onee Yem B NONOBUHE CAY-
4aeB XapaKTEPHbIM OKa3anoCb Ha/sMuMe Cepo3HO-reMopparnyeckoro
3Kccypata. ®ubpo3Has TKaHb B JIOXKE [JIMTENbHO HE3aXMBatOLLEN
paHbl B 78% cnyvaes XapaKTepu3oBasacb Ha/sMyvMem remopparvye-
CKOrO 3KCCyAaTa, a NPpW Ha/iMuMK CTpyna — OCHOBHOM TUN 3KccyaaTa
HOCWA FHOMHBIV XapaKTep.

Y)Ke Ha nepBom 3Tane NpPoBeAEHHbIX UCCNe0BaHUM Y BObHbIX
Or 6bI1N10 BbIABNEHO, YTO MOKa3aTenu KAETOYHOT0 UMMYHUTETa 40
Hayana feyeHnsa CTaTUCTUYECKU 3HAYMMO OTIMYANUCh OT AaHHbIX Kl
(p<0,001) — Tabn. 2.

Yepes 2 Hegenn nNpoBeaEHHOTO NeYeHna uccnepoBaHHble 12
MMMYHOKOMMNETEHTHbIX T-KNEeTOK CTaTUCTUYECKM 3HAYMMO OT/WYa-
JIUCb OT 3HaYeHUI Ha 1-ble cyTkM uccnegosanus (p<0,05). Mpu aTom
BCE OTHOCWTE/IbHble NMapamMeTpbl KNETOK MO CPaBHEHWIO C Npeablay-
LUMM CPOKOM (7-bl€e CYTKM) OCTaBaNMUCh 6e3 0CobbIX M3MEHEHMIA. InLLb

Tabauya 1 Xapakmep 3Kccyoama u mun mKaHel 8 f10xe paH

ized by the presence of odorless serous exudate. At the same
time, when the LTNHW contained fragile granulation tissue, in
more than half of the cases, the exudate was serohemorrhagic. A
fibrous wound bed in LTNHW was characterized by hemorrhagic
exudate in 78% of cases, whereas in the presence of a crust, the
predominant type of exudate was purulent.

Already at the first stage of the study in MG patients, it was
found that the indices of cellular immunity before treatment dif-
fered statistically significantly from those of the CG (p<0.001) —
see Table 2.

After two weeks of treatment, the twelve studied immuno-
competent T-cell subpopulations differed statistically significantly
from the values obtained on day 1 (p<0.05). At the same time,
all relative cell parameters, compared with the previous time
point (day 7), remained essentially unchanged. Only the relative
numbers of lymphocytes and CD4+ cells reached the CG level
(p<0.05), whereas the other parameters remained different from
the CG level (p<0.05). All this may indicate reduced responsive-
ness of immunocompetent cells in patients with LTNHW on a DM
background, even after 2 weeks of therapy (Table 3).

By day 7 of treatment in MG patients, 92% of cases showed
statistically significant differences in the studied cellular immunity

Table 1 Exudate characteristics and type of tissues in the wound bed

NnotHaa Xpynkas
dubposHas Ctpyn
rpaHyNALUOHHAA rpaHyNALMOHHAA .
. . . Fibrous Crust
Dense granulation Fragile granulation
CeposHbil
5 62 3 27 - -
Serous
CepOBHO-I'EMOp'paI‘VIHECKMVI ) 25 6 54 _ _
Serohemorrhagic
femopparueckii 1 12 2 18 7 78 1 17
Hemorrhagic
THOMHbIN _ _ 2 2 5 83
Purulent
Beero 8 23 11 32 9 26 6 18
Total

Tabauya 2 /JuHaMuKa usmeHeHUs NoKaszamesnel KnemovyHo2o

Table 2 Dynamics of changes in cellular immunity in

ummyHumema y 6onsHoix OF (M£SD) MG patients (M+SD)
- . :
(df=2)
1-ble cyTKKn 7-ble CyTKKn 14-ble cyTKH
Day 1 Day 7 Day 14

Nenkoumtsl, x10%n 6158.9+72.1 12189.0£68.0 11859.1+65.0 7815.1+68.1 <0.001 <0.001

WBC, x10%/L p.<0.001 p.<0.001 p.<0.001

Numdoumntol, % 30.5+0.9 20.8+1.4 29.0+0.6 29.2+0.5 <0.001 <0.001

Lymphocytes, % p.<0.001 p<0.001 p.<0.001

JiumdboumnTbl, /MKA 1950.9+£71.9 2668.0+167.0 3561.1+68.0 2366.0+41.9 <0.001 <0.001

Lymphocytes, /uL p<0.001 p<0.001 p.<0.001

MprmeyaHna: po— CTaTUCTUYECKAA 3HAYMMOCTb Pa3anumii nokasaTenell mexay Bcemm AanHbimu OF v KT (no kputepuio ANOVA); post-hoc: p_ — cTaTncTudeckas 3HauMmocCTb
pasnuumnit nokasateneit no cpasHeHwmto ¢ K (no Kputeputo HotomeHa-Keinca; cornacHo nonpaske boHdpepporn a=0,017); p — CTaTUCTUYECKAA 3HAYUMOCTb Pa3nuuii
nokasareneit Ol no cytkam (no Kputeputo rANOVA)

Notes: po — statistical significance of differences between all MG data and CG (ANOVA); post hoc: p_ - statistical significance of differences compared with CG (Newman-Keuls
test; Bonferroni correction a=0.017); p — statistical significance of differences in MG by days (rANOVA)
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OTHOCUTE/IbHOE Konn4ecTBo AumdouuTos U CD4+-KNeToK J0CTUrano
ypoBHa Kl (p<0,05), o4HaKO OCTaNbHble NMOKa3aTenu BCE elé oTInYa-
NCb OT HKX (p<0,05). BCE 3TO MOXKET CBMAETENbCTBOBATb O HU3KOM
peaKkLMM UMMYHOKOMMETEHTHbIX KNETOK y 6obHbIX ¢ AH3P Ha dpoHe
CL naxe Yepes 2 Hegenu nNpoBeaEHHOro neyeHus (Tabn. 3).

YiKe Ha 7-ble CyTKM neyeHun 6onbHbIX OF B 92% cnydvaes uccne-
[l0BaHHbIe MOKa3aTenn KAeTOYHOr0 MMMYHUTETA UMENN CTaTucTuye-
CKM 3Ha4YMMOe pas/inumne no OTHOLIEHMIO K 3HaYEeHUAM Ha 1-ble cyTKu
NeyeHunA. XoTAa 3TU U3MEHEHWUA MMENN BECbMa Mayo MHTEHCUBHOCTb
NPOABNEHWIN, TEM HE MEHEe OHW OTPaXKasu MONOKMUTEbHYIO AWHa-
MUKY U3MEHEHUI. py 3TOM, TakMe NoKasaTesu, Kak OTHOCUTEIbHOE
Konuuectso MMMPoumnToB M CD4+ KNeTku, Ha AaHHOM 3Tane NeveHns
npubanKanucob K 3HayeHuam KI, 4yTo Henb3a OTMETUTb MO AaHHbIM
OCTa/IbHbIX MCCNeA0BaHHBIX MOKa3aTenen KNeTOYHOro MMMYyHUTETa.
CneflyeT TaKe OTMETWUTb YBe/IMYEeHUEe 3HAYeHUI abCONIOTHbIX MOKa-
3ateneit CD3+, CD4+, CD8+ 1 CD38+ KNeToK B AMHAMUKe NpoBeaéEH-
HOrO NIe4EHNA MO CPABHEHMIO C UCXOAHBIMM AAHHBIMU.

McxooHble 3HauyeHWs Bcex MokasaTtenel B-KneToyHoro ummy-
HUTETa OblNIM 3HAYUTENBHO NOBbIWEHHbIMK Y 60/bHbIX OF (p<0,05).
B AMHaMUKe, Ha 7-ble CYTKM UCCAEL0BaHUA, abCONMOTHbIE 3HAYeHUs
CD20+ 1 CD23+ KNeToK NpPOoAoNMKaNu YBeNMYMBATLCA, TOTAA KaK OTHO-
CUTeNbHbIe UX MOKa3aTenu 0CTaBainCh 6e3 n3meHeHui.

KneTtkun HaTypanbHble Kunnepsl, a Takxke CD25+, CD95+ n CD16+
NMMPOLUTLI UI3MEHANNCH B Pa3HOHANPaBEHHOM NaHe Mo Nnokasare-
NAM OTHOCUTE/IbHBIX U abCONOTHBIX 3HaYeHMI (p<0,05) y 6O/bHbIX C
[H3P Ha ¢poHe C/.

B cpaBHWUTENbHOM acnekTe Hambonee CTaTUCTUYECKM 3HAUMMbI-
MM (p<0,01) oKkasanucb M3MeHeHUs 3HauyeHni CD16+-MmdounToB Nno
cpasHeHuto ¢ KT. Mo ocTanbHbIM napametpam (CD25+ knetkm u CDI5+
AMmboLmTbI) B AMHAMUKE NPOBEAEHHOTO UCCNEf0BaHMA 0CObbIX CTa-
TUCTMYECKM 3HAUMMbIX Pa3MumMii cpeam 60nbHbIX O HaMKM He BbIAB-

Tabauya 3 [JuHAMUKG U3MeHEHUA OMHOCUMEsIbHbIX U A6COMOMHbIX
3HayeHul CD-knemok y 6osbHeix OF (M+SD)

parameters compared with day 1. Although these changes were
of relatively low intensity, they nevertheless reflected a positive
trend. At this stage of treatment, parameters such as the relative
numbers of lymphocytes and CD4+ cells approached CG values,
whereas the other studied cellular immunity indicators did not.
It should also be noted that the absolute counts of CD3+, CD4+,
CD8+, and CD38+ cells increased over the course of treatment
compared with baseline.

Baseline counts of all B-cell immunity parameters were
markedly elevated in MG patients (p<0.05). In dynamics, by day
7 of the study, the absolute values of CD20+ and CD23+ cells con-
tinued to increase, whereas their relative values remained un-
changed.

Natural killer cells, as well as CD25+, CD95+, and CD16+ lym-
phocytes, changed in a multidirectional manner in terms of rela-
tive and absolute values (p<0.05) in patients with LTNHW on the
background of DM.

Compared with the CG, the most statistically significant
changes (p<0.01) were observed in CD16+ lymphocytes. For the
other parameters (CD25+ cells and CD95+ lymphocytes), no sta-
tistically significant differences were observed over time in MG
patients (p>0.05). However, compared with control data, these
indicators showed a statistically significant decrease (p<0.01).

The cytokines studied in the blood of MG patients at the
start of treatment were significantly elevated compared with
those of the CG (Table 4).

By day 7 of treatment, the concentrations of the cytokines
IL-17A and IL-10 continued to increase (p<0.001). Regarding IL-
10, there was no statistically significant difference compared with
day 1 of treatment in MG patients. Even by day 14 of treatment
in MG patients, the blood concentrations of the studied cytokines

Table 3 Dynamics of changes in relative and absolute CD+ cell
counts in MG patients (M+SD)

AnHamuka nedyeHua 6oabHbIx OF (n=34)

HOK?BaTeJWI KI/CG (n=20) Dynamics of treatment of MG patients P, p
Indicators 1-ble cyTKM 7-ble CYyTKU 14-ble cyTKM (df=3) (df=2)
Day1 Day 7 Day 14
56.5+1.2 47.2+13 50.9+1.7 51.540.7 <0.001 <0.001
0,
CD3+ (%) p.<0.001 p.<0.001 p.<0.001
CDa+ (%) 31.6£0.8 26.442.1 27.940.9 28.4+1.6 <0.001 <0.001
? p.<0.001 p.<0.001 p.<0.001
24.140.7 18.3+1.1 19.3+0.7 20.6+1.8 <0.001 <0.001
V)
CD8+ (%) p.<0.001 p.<0.001 p.<0.001
15.8+0.6 20.141.2 21.741.5 22.641.4 <0.001 =0.002
0,
€38+ (%) p,<0.001 p,<0.001 p,<0.001
19.4+1.4 22.6+1.0 21.841.2 22.540.9 <0.001 >0.05
[
€D20+ (%) p.<0.001 p.<0.001 p.<0.001
12.840.5 19.3+1.5 21.941.3 227416 <0.001 =0.001
0,
€D23+ (%) p.<0.001 p.<0.001 p.<0.001
18.6:0.8 15.1+1.2 16.3+1.1 15.7+0.9 <0.001 =0.002
0,
€D25+ (%) p.<0.001 p.<0.001 p.<0.001
27.640.8 19.441.2 21.041.4 20.241.5 <0.001 =0.001
0,
€95+ (%) p<0.001 p,<0.001 p,<0.001
12.6:0.5 17.6+1.0 21.740.4 22.040.4 <0.001 <0.001
[
€D16+ (%) p.<0.001 p.<0.001 p.<0.001

MpumeyaHus: Po — CTATUCTUYECKAN 3HAYMMOCTb Pas/IMUMiA MoKasaTenen mexay scemu gaHHbimm OF v Kl rpynn (no kputepuio ANOVA); post-hoc: p, — CTaTUCcTUyYecKas
3HAYMMOCTb Pa3/INYMiA NoKasaTtesei no cpasHeHuto ¢ Kl (no kputepuio HotomeHa-Keiinica; cornacHo nonpaske boHpepponn a=0,017); p — cTaTUCTMYECKasA 3HaYMMOCTb

pasnnuuii nokasateneit O no cytkam (no Kputepuio rANOVA)

Notes: po — statistical significance of differences in indicators between all data of the MG and the CG (ANOVA); post hoc: p_- statistical significance of differences compared
with the CG (Newman-Keuls test; Bonferroni correction a=0.017); p - statistical significance of differences in MG indicators by days (rANOVA)
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neHo (p>0,05). OgHaKo B cpaBHEHMM ¢ gaHHbIMK Kl 3TU noKasatenu
OTNIMYANIUCh CTAaTUCTUYECKU 3HAYMMbIM CHUXKeHMEM (p<0,01).

MccnefoBaHHble LIMTOKMHBI KPoBW Y 60/1bHbIX O Ha MOMEHT
Hayana fevyeHna OKa3anncb 3Ha4NTEIbHO NOBbILEHHbIMW MO CPaBHE-
HUIO K gaHHbIMK nn, KT (Tabn. 4).

[pn 3TOM Ha 7-ble CyTKM NeYeHnA POCT KOHLEeHTpaumn IL-17A n
IL-10 UMTOKMHOB NpoAoNKan ysennmumsatbcs (p<0,001). Mo oTHowwe-
Huio K IL-10 cnepyeT OTMETUTL OTCYTCTBME CTAaTUCTUYECKM 3HAYUMON
Pa3HMLLbI MO CPABHEHMIO C 1-MM CyTKamm nedeHunn 60nbHbIX OT. [axke
Ha 10-ble CyTKM NPoBeAEHHOTO fiedeHus Y 6onbHbIx O KOHLEHTpaLus
YPOBHA UCCNEA0BaHHBIX LUTOKMHOB He gocTurana yposHa Kr, xota no
OTHOLLEHUIO K 1-bIM CyTKaM 6b1/10 BbIABNEHO 3HAUNTENbHOE YMEHBLLE-
HWe uMToKMHa IL-17A B Kposwm (B 1,6 pasa; p<0,001).

OBCYXXAEHUE

CnaxkeHHbIt mMexaHu3m paboTbl OCHOBHbIX 3TanoB ¢u3MoNo-
TMYECKOW pereHepauuMun paHbl ABASETCA 3a/10f0OM NPeaoTBpPalLeHUs
passuTtua OH3P [12]. OaHaKo, Kak NOKasa/sM Halwu MccaefoBaHuA,
Takow npouecc y 6onbHbIX ¢ AH3P Ha dpoHe C/, okasanca ganeko He
naeanbHbIM.

HecmoTpa Ha Hanunune auddepeHUMpoBaHHOMO TUMa HeKpo-
61oTHYEeCKoro npouecca (OT rpaHynauMu Ao Hekposa), B8 [AH3P y
60onbHbIx Cl oTMeYanoch ysenunyeHue GakTMYeckn Bcex NapameTpos
KNETOYHOTO MMMYHUTETA Ha 1-ble CYTKM Hayana NevebHbix meponpu-
ATUI, YTO, NO-BUAUMOMY, BbII0 CBA3AHO C UCXOAHBIM HAasMUMEM Nelt-
KoumTo3a. OaHaKo, Ha GOHe CHUKEHMA NEeMKOLMTO3a Ha 7-ble CyTKU
NpoBeLEHHOTO /IeYEHNUS HaMM OTMEYEHO YBEeNUYEHUE abCOoNOTHOMO
KONMYECTBA MMMYHOKOMMETEHTHbIX KNETOK, YTO CBUAETENbCTBYET O
HaIMYUM HaNPAKEHHOCTM B UMMYHHOM cUCTEME OpraHM3mMa 60/IbHbIX
¢ [H3P Ha ¢oHe CA.

MoKasaTenu OTHOCUTENbHBIX M abCoNMOTHbIX 3HayeHuid CD3+
KNETOK, a TaKKe pPerynaTopHbix cybnonynaumin aumeoumtos (CD4+
1 CD8+ KknetoK) y 6onbHbIX ¢ AH3P Ha dpoHe C, U3MeHANUCb pasHo-
HanpaBNeHHO, HO C MAEHTUYHOM TeHAeHUMel. Tak e, U3MeHeHus
konuyectsa CD4+ n CD8+ KneTok nNpuMBOAMAO K CTAaTUCTUYECKM 3HA-
YMMOMY U3MEHEHMIO MX COOTHOCUTENbHOTO MHAEKCa. M3BECTHO, YTo
CTPYKTYPHbIE KNETKM MMMYHHOM CUCTEMbI OKa3blBAIOT peryaupyioLlee
BANAHME Ha PAJ, UMTOKMHOB, KOTOPbIE, B CBOKO 04Yepesb, MOTyT onpe-
Aenutb ucxog AH3P [13].

Hamu 6bI10 OTMEYEHO CTAaTUCTMYECKM 3HAUMMOE MOBbIEHWE
KaK OTHOCWUTENbHOrO, TaK M abcontoTHOro 3HaveHus CD38+ numdo-
uMTOoB Y 60/1bHLIX € [JH3P, YTO ABASETCA NPAMbBIM NPU3HAKOM YBENU-
YEHWUA aKTMBHOCTM AAHHOTO BMAA MMQOLMTOB NPU OCNOXKHEHHOW
dopme TeyeHna CL. K aToMy MOXKHO OTHECTU W 3HAYUTENbHbIN POCT
OTHOCUTENIBHOTO M abCONIOTHOMO 3HAYEHUA COAEPIKAHUA B KPOBM

Ta6nuua 4 [luHamuKa usmeHeHuA nokasamenel 2YMOopasnbHO20 UMMYyHUMema

did not reach CG levels, although, compared with day 1, IL-17A
decreased by 1.6-fold (p<0.001).

DISCUSSION

Well-coordinated main stages of physiological wound regen-
eration are key to preventing the development of LTNHW [12].
However, as our study showed, this process in patients with LTN-
HW on the background of DM was far from ideal.

Despite the presence of a differentiated necrobiotic process
(from granulation to necrosis), in LTNHW patients with DM, an in-
crease in virtually all cellular immunity parameters was observed
on day 1 of treatment, which was apparently associated with the
initial leukocytosis. However, despite a decrease in leukocytosis
by day 7 of treatment, we observed an increase in the absolute
number of immunocompetent cells, indicating immune system
strain in patients with LTNHW on the background of DM.

The indicators of relative and absolute CD3+ cell counts,
as well as of the regulatory lymphocyte subpopulations (CD4+
and CD8+ cells), in patients with LTNHW on the background of
DM changed in different directions, but with the same trend.
Likewise, changes in the number of CD4+ and CD8+ cells led to
a statistically significant change in their ratio index. It is known
that immunocytes regulate the production of various cytokines,
which, in turn, can determine the outcome of LTNHW [13].

We noted a statistically significant increase in both relative
and absolute CD38+ lymphocyte counts in patients with LTNHW, a
direct sign of increased lymphocyte activity in complicated forms
of DM. It also includes a significant increase in the relative and
absolute blood counts of CD20+ and CD23+ cells (on average by
1.68+0.52 times) compared with CG values.

A decrease in the blood counts of lymphocytes expressing
markers of early activation and readiness for apoptosis (CD25+
and CD95+ cells) was observed, while the number of CD16+ cells
(natural killer cells) increased in patients with LTNHW and DM.
The defect in immune cell recruitment is directly linked to the
pathogenesis of LTNHW in patients with DM [14].

Strain in the body’s immune system was also noted in terms
of changes in the absolute and relative counts of B-lymphocytes
in the blood of MG patients. This may be associated with im-
paired expression of these cells’ markers in an immunodeficient
background.

The studied humoral immunity parameters showed multi-
directional changes, particularly in patients with an unfavorable
prognosis in LTNHW on the background of DM.

Table 4 Dynamics of changes in humoral immunity

y 60s16HbIx OF (M+SD) parameters in MG patients (M+SD)
p
1-ble cyTKu 7-ble CyTKH 14-ble cyTKMu (df=2)
Day 1 Day 7 Day 14
IL-17A, nr/mn 213.943.7 253.9+4.2 138.7+3.2
+
IL-17A, pg/ml 3.9:1.0 .<0.001 0.<0.001 6.<0.001 <0.001 <0.001
IL-10, nr/mn 64.7+1.1 68.611.1 62.8+1.1
+
IL-10, pg/ml 13.6+1.5 p,<0.001 p,<0.001 p.<0.001 <0.001 <0.001

MprmeyaHus: po — CTaTUCTMYECKANA 3HAYMMOCTb Pas/INYMin NoKasaTesein Mexay Bcemu gaHHbiMu O u Kl (no kputepuio ANOVA); post-hoc: pc — cratucTyeckas 3Haum-
MOCTb pa3nnumnii nokasateneii no cpasHeHmto ¢ Kl (no kputepuio HotomeHa-Keinca; cornacHo nonpaske boHdeppoHn a=0,017); p — cTaTUCTUYECKas 3HAYMMOCTb Pasnnymnii

nokasarteneit O no cytkam (no Kputepuio rANOVA)

Notes: po — statistical significance of differences in indicators between all data of the MG and the CG (ANOVA); post hoc: p_- statistical significance of differences in indicators
compared with the CG (Newman-Keuls test; Bonferroni correction a=0.017); p — statistical significance of differences in MG indicators by days (rANOVA)
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CD20+ 1 CD23+ KneTok (B cpeaHem B 1,68+0,52 pa3a) no OTHOLIEHMIO
K nokasartenam Kr.

CHUXXEHWE COAEepXkaHWA B KPoBU NMMPOLMTOB C MapKEpamm
paHHel akTMBaLMM U FOTOBHOCTU KNETOK K anonTosy (CD25+ 1 CD95+
KNETKM) NPOUCXOAMN0 Ha $oHe pocTa KonudectBa CD16+ KneTok (Ha-
TypanbHbIX Knnnepos) y 60nbHbIX ¢ JH3P Ha doHe CA. dedeKT Ha-
60pa MMMYHHBIX KNETOK HanNpAMYO CBA3aH C MaTOreHe30M TeyeHus
[H3P y 60onbHbIx CA, [14].

Hanpa)éHHOCTb B UMMYHHOM CUCTEME OPraHU3Ma TaKKe OTMe-
4anacb 1 No napameTpam U3MeHeHUA abCONOTHBIX M OTHOCUTE/bHBIX
nokasatenei B-numdounToB B KpoBu 60nbHbIX O 3TO MOXKeT BbiTb
CBA3AHO C HapyLUEHMEM WX IKCMPECCUM B YCNOBUAX MMMYHOAEDULNT-
Horo gpoHa.

MccnepoBaHHble HaMM NOKa3aTe M TyMopanbHOTr0 MUMMYHUTETa
UMENN U3MEHEHMA, KOTOPbIE XapaKTepu30oBaanUCh PasHOHaNpPaBAeH-
HOCTbIO, B 0CO6EHHOCTU Y BO/IbHBIX C HEBNArOMPUATHBIM NPOrHO30M
Teyenus [H3P Ha doHe CA.

Mo AaHHLIM NUTEPaTYPHbIX UCTOYHMKOB [15, 16], M3meHeHue
9KCMNPECCMMU MPOBOCMANUTENBHBIX LIUTOKMHOB, B YaCTHOCTU WHTEp-
neiiknHoB 17A v 10, B nogobHOM XapaKTepe, MOKeT bbiTb CBA3aHO
C TeYeHMeM paHeBoro npouecca Ha ¢oHe C[l B yCNOBUAX UCTOLLEHUA
UMMYHHOW CUCTEMBI.

HeKpos paHbl, xapaKkTepusytowwmii passutune AH3P, passuBaetca
B pe3ynbTaTe NoNApU3aLMM Makpodaros, akTMBALMKN U AerpaHyNALUK
paga T-niumdoumToB, YTO, B CBOKO 0Yepesb, NPUBOAMUT K Ype3mepHOi
9KCNPECCUMU LUUTOKMHOB [17].

CoxpaHeHue OH3P y 60nbHbIX CL, NpoMCXoauT Npu OTCYTCTBUM
COOTBETCTBYIOLLMX YCNOBUI ANA HOPMANBHOTO NpOoLecca BOCCTaHOB-
NIeHUs UMMYHHOTO AucbanaHca, YTo ABAAETCA NPUYMHOMN COXPaHEHMA
BOCMa/NIMTENbHOMO npouecca, $nbposa TKaHeW U NAOXOM BaCKyAApU-
3aumm [18, 19].

3AKNIOMEHUE

Takum 06paszom, y 60nbHbIx ¢ H3P Ha doHe CL, HecMoTpA Ha
pa3HoobpasHyto Gopmy HEKPOOBMOTMYECKOrO NpoLecca, OTMEYaeTCs
pAA, 3aKOHOMEPHbIX M3MEHEHWI B BUAE Pa3BUTUA AucbanaHca noka-
3ateneit T- u B-numooumToB, KOTopble MOryT CBUAETENLCTBOBATL O
Ha/ZIMUYMK HaNPAXKEHHOCTU B UMMYHHOW cucTeme. Mpu 3TOM, B ycnosu-
AX CHUXKEHMA OAHOTO U3 KOMMOHEHTOB MMMYHHOM CUCTEMBI, OTMEYa-
€TCA yBeNMYeHNe IKCNPECCUM APYroro KOMMNOHEHTa UMMYHUTETA, YTO
NPOUCXOAUT C LieIbl0 B3aMMHOIO AOMNONHEHMA GYHKLMM Apyr Apyra.
HebnaronpuaTHbIi nporHos TeyeHnsa AH3P y 6onbHbix C, npossaseT-
CA 3HAYMTE/IbHbIM POCTOM LUTOKMHOB IL-17A v IL-10.

According to the literature [15, 16], such a pattern of chang-
es in the expression of pro-inflammatory cytokines, in particular
II-17A and 1l-10, may be associated with the course of wound
healing in DM under conditions of immune cells depletion.

Wound necrosis, which characterizes the development of
LTNHW, develops as a result of macrophage polarization, activa-
tion and degranulation of a number of T-lymphocytes, which, in
turn, leads to excessive cytokine expression [17].

Persistence of LTNHW in patients with DM occurs in the
absence of appropriate conditions for the normal process of re-
storing immune balance, which leads to persistent inflammation,
tissue fibrosis, and poor vascularization [18, 19].

CONCLUSION

Thus, in patients with LTNHW on a background of DM, de-
spite the diversity of the necrobiotic process, several consistent
changes are observed, including an imbalance in T- and B-lym-
phocyte counts, which may indicate immune system dysfunction.
At the same time, under conditions of a decrease in one of the
components of the immune system, an increase in the expression
of another component of immunity is observed, which occurs to
compensate for each other’s functions mutually. A significant in-
crease in the cytokines IL-17A and IL-10 manifests an unfavorable
prognosis of LTNHW in patients with DM.
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