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Lienb: n3yuntb 0CO6EHHOCTU NEPEKUCHOro OKncaeHus amnnaos (MOJ1) u aHTMOKCUAAHTHOM 3awwmTbl (AO3) Npu TAXKENOMN TPaBME BEPXHEN KOHEYHOCTH
(TTBK) c fedekTamm NOKPOBHbIX TKAHEN, 419 YKPbITUA KOTOPbIX 6bIAM UCMOb30BaHbl ayTOTPAHCMNAHTATbI.

Matepuan n metogpbl: o6cnesnosaro coctosHue MO/ n AO3 y 32 60bHbIX, NOABEPTLLNXCA ONepaTUBHOMY BMELLATENbCTBY B HEOTNOXKHOM NOpAAKe
no nosoay TTBK. BonbHble 6bl1M pa3seneHsl Ha Age rpynnbl: B | (OCHOBHYHO) rpynny 6b1au BKAOYEHbI 16 NaLMeHTOB, KOTOPbIM 6blna BbINONHEHA
PEKOHCTPYKTMBHAA OnepaLus U NpoBefeHa aHTUOKCUAAHTHaA Tepanus, 8o Il rpynny 6blau BKAOYEHbI 16 NpoonepuMpoBaHHbIX NaLWEHTOB, He Noay-
UMBLUMX aHTUOKCUAAHTHYIO Tepanuto. MyKumnH 6bino 22, eHWwuH — 10; BO3pacT nauyeHTOB BapbupoBan B npesenax 19-51 net, cpegHuit BospacT
cocTtasun 29,2 net. NaumeHTam obeunx rpynn 6biaM BbINONHEHBI PEKOHCTPYKTUBHBIE BMELIATELCTBA C YKPbITUEM MATKOTKAHbIX TPaBMaTUYECKUX
fedeKToB ayToTpaHcnaaHTaTamu. B obeunx rpynnax naumeHTam NpoBOAUAM UCCAIEL0BaHME NoKasaTeneit ManoHoBoro anansaernaa (MAA) v cyne-
pokcupaucmyTasbl (COJ) B CbiBOPOTKE KPOBM A0 OMEPATUBHOMO BMELIATENbCTBA M Ha 7 CYTKM MOC/Ie NPOBeAEeHNA onepauuun. B ocHoBHOW rpynne
NauMeHTbl NOAYYanu Kypc aHTUOKCUAAHTHOM Tepanum cpasy B NoCneonepaLMoHHOM Neprose B TedeHue 7 fiHel, B KOHTPO/IbHOM rpynne — Tepanuma
He NpoBOAMNACD.

Pesynbtatbl: nokasatenn MUAA go onepaumm 8 | v Il rpynnax 6biAM NpakTUYECKM MAEHTUYHBIMKM, cocTasnsasa 3,2320,41 n 3,35+0,37 mKkmonb/n,
COOTBETCTBEHHO. loc/e NpoBefeHNs ONepaTUBHOIO BMELIATEIbCTBA OTMEYANOCh 3HAYMMOE CHUKeHMe ypoBHa MIA B obeux rpynnax (p<0,001),
OfiHaKo B | rpynne AaHHbIi NokasaTesb umen 6osee 3HaUMMOeE CHUNKEHME MO cpaBHeHuto co Il rpynnoit (1,86+0,32 mKkmonb/n npoTtus 2,78+0,43
MKMosb/n; p<0,001). UcxoaHbii yposeHb CO/, B 06eMX KAMHUYECKMX rpynnax CTaTUCTUYECKM He umen pasaunuumia (p>0,05), coctasnsas 10,6+2,4 Eg/
ma v 10,2+1,8 Eg/mn, cooTseTcTBeHHO. YpoBeHb CO/ZL Ha 7 cyTKM Nocse onepauun MMen TEHAEHLMIO K pOCTy B 06eMx rpynnax, O4HaKo npum cpas-
HEHWW 0TMEYasioch ero CTaTUCTMYecku 6o/1ee 3HaYMMOE NOBbLIWEHME B OCHOBHOM rpymnne HesKeau B KOHTponbHow (15,8+1,3 Ea/mn n 12,2+1,9 Ea/
M/ COOTBETCTBEHHO, p<0,001).

3aknoueHue: TTBK ¢ gedeKTamm NOKPOBHBIX TKAHEH COMPOBOXKAAITCA OKUCAUTENbHBIM CTPeccOM U uctoweHnem AO3. NpUMeHEHUe aHTUOKCH-
[aHTHOW Tepanuu B NOCeoNepaLMOHHOM NEPUOAE B 3HAUYUTE/NIbHOM CTeneHn ycTpaHsaeT aucbanarc B cucteme MOM-AO3 v yny4ywaeT pesynsratbl
PEKOHCTPYKTUBHBIX onepaumin npu TTBK.

Kntouesble cnosa: 10/1, AOC, MAA, COL, mpasma sepxHeli KOHeYHOCMU, aymompaHcnAaHmMayus, GHMUOKCUOAHMHAA mepanus.

Ona yntuposanua: Kapum-3age I, Manvkos MX, Cabyposa AM, HacbipaxoHoBa XP. OKUCAUTENbHDIN CTPECC M aHTUOKCUMAAHTHAA CUCTEMA NPU TAKENOMN
TpaBMe BEpPXHEW KOHeYHOCTU. BecmHuk AsuyerHsl. 2023;25(2):182-91. https://doi.org/10.25005/2074-0581-2023-25-2-182-191
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Objective: To evaluate lipid peroxidation (LPO) and antioxidant defense (AOD) system in severe upper limb injury (SULI) with skin defects covered with
autografts.

Methods: LPO and AOD system were evaluated in 32 patients after urgent surgical intervention for SULI. The patients were divided into two groups:
Group | (main) included 16 patients who underwent reconstructive surgery and antioxidant therapy, and Group Il included 16 operated patients
who did not receive antioxidant treatment. There were 22 men and 10 women enrolled in the study; the age of the patients varied between 19-51
years, and the average age was 29.2 years. Patients of both groups underwent reconstructive surgery with soft tissue traumatic defects covered with
autografts. In both groups, malondialdehyde (MDA) and superoxide dismutase (SOD) were tested in the blood serum before surgery and on the 7
day after surgery. In the main group, patients received a course of antioxidant treatment immediately in the postoperative period for 7 days, while the
control group patients did not receive this therapy.

Results: The MDA values before surgery in Groups | and Il were similar comprising 3.2310.41 and 3.35£0.37 umol/I, respectively. After surgery, there
was a considerable decrease in the level of MDA in both groups (p<0.001), however, in Group | this decrease was more significant compared to Group
I1(1.8620.32 umol/l vs. 2.78+0 .43 umol/l, p<0.001). Initially, the level of SOD in both clinical groups had no statistical differences (p>0.05), amounting
to 10.6+2.4 u/ml and 10.2+1.8 u/ml, respectively. The level of SOD on the 7th day after the operation tended to increase in both groups, however, its
more significant increase was noted in the main group compared with the control group (15.8+1.3 u/ml and 12.2+1.9 u/ml, respectively, p<0.001).
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Conclusion: SULI with skin defects is accompanied by oxidative stress and antioxidants depletion. The use of antioxidant therapy in the postoperative
period largely eliminates the disbalance in the LPO-AOD system and improves the results of reconstructive surgeries in SULI.
Keywords: LPO, AOD, MDA, SOD, upper limb injury, autotransplantation, antioxidant therapy.
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BBEAEHUE

Xupypruueckas koppekumua TTBK, ocobeHHO coueTaHua obwmp-
HbIX KOCTHO-COCYAMNCTbIX TPABM C MOBPEXAEHWUAMM HEPBHbIX CTBO/IOB
N CYXOXW/IbHO-MbILLIEYHOTO anmnapaTa, CONPOBOXAAOLLMXCA ULLIEMU-
YECKMMM PaCcCTPOMCTBAMM, OCTAETCA OAHOM U3 CIOXKHBIX M HE 40 KOH-
L@ peLEHHbIX 33434 PEKOHCTPYKTUBHOM xupyprum [1-3]. Mpu TTBK B
3aBMCMMOCTM OT 3TMONOTMYecKoro GakTopa NoBpeXAEHNA 3a4acTyto
0TMeuatoTca Iybokue v obLunpHble AedeKTbl MOKPOBHBIX TKAHEN [2,
4, 5]. HecBoeBpemMeHHas U HeageKBaTHaA PEKOHCTPYKLMA MOBPEXk-
[EHHBIX CTPYKTYP NpK 3TOM ABAETCA NPUYUHON yTPaTbl GYHKLMI KO-
HEYHOCTU U NPUBOAUT K UHBANUAU3ALMM.

YactoTa TAMENbIX COYETaHHbIX TPaBM CTPYKTYp BEpPXHel Ko-
HEYHOCTW, NO AaHHbIM pAga aBTopos, BapbupyeT oT 50% no 70% ot
BCEX TPaBM OMOPHO-ABMraTe/IbHOTO annapaTa, Mpu 3TOM 3a4acTyio
MOBPEXAEHMA BEPXHEW KOHEYHOCTU NPEBANNPYIOT HaZ NOBPEXKAEHU-
AMM HUKHel [3, 6]. Mo faHHbIM HEKOTOPbIX UccnesoBaTenei, 8 12,5%
cnyyaes 6osbHblE C TPaBMaMM KUCTU CMEHAIOT CBOK npodeccuo-
Ha/IbHYI0 [eATeNbHOCTb, 60 UM NPeAOCTaBAAETCA MHBANUAHOCTL
[3, 4]. Hanbonee cnoHbIMK B NAaHe AMArHOCTUKM, Bblbopa meTosa
onepaumu U SOCTUKEHWA ONTUMA/bHBIX PE3YNILTATOB ABAAIOTCA MHO-
roypoBHEBble TPaBMbI, /1 KOTOPbIX XapaKTEPHbl Pa3fasavBaHue U
Pa3MO3KeHNe MAMKMX TKaHel 0BLIMPHOI NAOLLAAM, MHOTOOCKO/IbYa-
Tble NepenoMbl KOCTel Npeanaeybsa U KUCTU.

Bbibop onepaTuBHbIX BMELLATEbCTB HA MOBPEXKAEHHbIX CTPYK-
Typax 3aBMCWT OT OOLLEro COCTOAHUA MOCTPaAaBLIero, maclutaba u
XapaKTepa NOBPeXAEHMA, CTEMNEHMN TAXKECTU TPABMbI, a TaKKe 0bLei
peaKkuuu opraHM3Ma Ha TpaBMaTUUYecKoe BO3AeWCTBME, 0COBEHHO
npy oBLWMPHBIX TpaBMaTUYeCKMUX AedeKTax TKaHel. U3BecTHo, yTo
nobble BO3AENCTBMA HA OpPraHWM3M YeNoBeKa, B TOM YUC/e, TPaBMa,
TUMOKCMA UM Ap. NPOTEKAlT Ha ypoBHe Buonornyecknx membpaH
KNETOK, ¥ peannsauus noBpexaeH1s 3aBUCUT OT PaBHOBECUSA NPO- U
aHTUOKCUAAHTHOW CUCTeM opraHu3ma. Bosgeiicteue NtobbIX U3 3THX
baKkTopoB NpUBOAWT K 0OPa30BaHMIO aKTUBHbIX HOPM KUCA0POAa,
KOoTopble 3anycKatoT Ha buonornyecknx membpaHax npoueccol M0/
[7]. NpeBanupoBaHMe Ha 6UONOTMYECKUX MEMBPaHaX NPOOKCUAAHT-
HbIX PEaKUMIA Hag, AHTUOKCUIAHTHBIMU NMPUBOAMUT K OKUC/IUTENIBHOMY
CTpeccy, BOCMNaNEHNIO U Pa3BUTUIO 3aboneBaHuii [8, 9]. 9Tn B3aumo-
3aBMCUMbIE MPOLLECCHI CNMOCOBCTBYIOT CHUMKEHMIO 3aLLUTHBIX CBOMCTB
opraHu3ma, ycyrybnsatoT TAXKecTb obLero cocToAHUA U 3ameanatoT
npovecchl 3aXuBaeHWsA npu Tpasme [7, 9]. CocTosHWe Npo- ¥ aHTUOK-
cuaaHTHoM cuctem npw TTBK, a Takke BnAHME GpapMaKoNormyeckoin
KOPPEKLMU OKUCIUTENBHOTO CTPECCA HA UCXOAbI IEYEHUs ABAAIOTCA
MasnIoOM3y4YeHHbIMWU acrneKTaMu B PEKOHCTPYKTUBHOW XMPYPrum Bepx-
Hel KOHEYHOCTH.

LLENb UCCNEQOBAHUA

M3yuntb ocobenHoctv MOJT n AO3 npu TTBK ¢ aedektamu no-
KPOBHbIX TKaHEM, ANA YKPbITUA KOTOPbIX BbLIN MCNONBb30BaHbI ayTo-
TPaHCNAaHTaTbI.

INTRODUCTION

Surgical treatment of SULI, especially in the combination of
extensive bone and vascular injuries with damage to the nerve
trunks and tendon-muscle apparatus, accompanied by ischemic
disorders, remains one of the complex and not fully solved prob-
lems of reconstructive surgery [1-3]. In SULI, depending on the
etiological factor of the lesion, deep and extensive defects of in-
tegument tissues are often noted [2, 4, 5]. Untimely and inade-
quate reconstruction of injured structures in this case causes loss
of limb functions and leads to disability.

The frequency of severe combined injuries of the upper limb
structures, according to a number of authors, varies from 50% to
70% of all injuries of the musculoskeletal system, while injuries of
the upper limb often prevail over injuries of the lower limb [3, 6].
According to some researchers, in 12.5% of cases, patients with
hand injuries need to change their professional activities, or they
become disabled [3, 4]. In terms of diagnosis, choice of surgery,
and achievement of optimal results the most difficult are multi-
level injuries, which are characterized by vast areas of crushed
and smashed soft tissues, and multi-fragment bone fractures of
the forearm and hand.

The choice of surgical interventions on damaged structures
depends on the general condition of the patient, the range and
nature of the damage, the severity of the injury, as well as the
general reaction of the body to traumatic exposure, especially
with extensive traumatic tissue defects. It is known that any im-
pact on the human body, including trauma, hypoxia, etc, causes
reaction at the level of cell membranes, and coping with damage
depends on the balance of the pro- and antioxidant systems. The
impact of any of these factors leads to the formation of reactive
oxygen species, which trigger LPO in biological membranes [7].
The prevalence of prooxidant over antioxidant reactions in bio-
logical membranes leads to oxidative stress, inflammation, and
disease development [8, 9]. These interdependent processes
compromise the body’s defense, aggravate the severity of the
damage, and slow down the healing process in case of injury [7,
9]. The condition of the pro- and antioxidant systems in SULI,
as well as the effect of pharmacological correction of oxidative
stress on treatment outcomes, are poorly studied aspects in re-
constructive surgery of the upper limb.

PURPOSE OF THE STUDY

To study the patterns of LPO and AOD in SULI with skin de-
fects requiring autografts to be covered.

METHODS

We examined 32 patients with SULI who were urgently ad-
mitted to the Department of Plastic and Reconstructive Micro-
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MATEPUAN U METOADbI

Bbinn obcnemosaHbl 32 naupeHta ¢ TTBK, nocTynuBLUMX B 3KC-
TPEHHOM MopAfKe B OTAENEHUEe NACTUYECKOW U PEKOHCTPYKTUBHOWM
MUKPOXMPYPriK Pecnyb/IMKaHCKOrO Hay4YHOrO LIEHTPa CepaeyHO-cocy-
LMCTOM XMPYPrvK, ABNAIOLLErOCs KAMHWUYeCKon 6a3oi kadeapbl Xupyp-
rmyeckmx bonesHeit Ne 2 um. akag, H.Y. YemaHoBa TagKMKCKOroO rocy-
[@aPCTBEHHOTO MEAULMHCKOTO yHMBEpCUTETa UM. AByanu nbHM CuHo.

Kputepuamu BratoYeHUs 60/bHBIX B UCCnefoBaHWe bbiaun: na-
umeHTbl ¢ TTBK, noctynuswue B nepsble 6-12 yacos nocne nonyye-
HUWA TPaBMbl; NOBPEXAEHUA, NONYYEHHbIE B pe3y/ibTaTe BO3AeNCTBUA
MEXaHWUYECKUX M 3NEKTPUYECKMUX YCTPOWMCTB C BbICOKOW CKOPOCTbIO
BPALLEHWA; Ha/MuMe pa3faBieHHON, OTPLIBHOM, CKaNbNUPOBaHHOM
1 OTHECTPEe/bHOM paHbl; NOBPEXAEHNE LLeIOCTHOCTM aHaTOMUYECKMX
CTPYKTYP ¥ 0BLUMPHbIE MATKOTKaHble aedeKTbl.

Kputepuamm uckatoueHns 6obHbIX U3 Uccea0BaHuA Oblan: na-
LIMEHTbI C pe3aHbIM1 PaHaMM1 BepXHel KOHEYHOCTU C NOBPEXAEHUEM
COCYZMCTO-HEPBHbIX NYYKOB, HO 6€3 0BLIMPHbIX AePEKTOB MOKPOBHbIX
TKaHel; NosiHble UM HEeNo/HbIE MMIbOTUHHbIE aMNyTaLMK NanbLEs,
Korga TpeboBanoch NPOBEAEHWE PENIAHTALMK; NALMEHTbI MOXKUIOMO
BO3pacTa C COMyTCTBYHOLLMMM 3a601€BaHUAMM CEPAEYHO-COCYANCTONM
CUCTEMBbI; MALMEHTbI C OHKONOTMYECKMMU 33D0NEBAHWAMM, MCUXW-
YECKMMM PaCcCTPOMCTBAMM, NPU KOTOPbIX NPOAOMKUTENbHBIE PEKOH-
CTPYKTVBHbIE BMELIATeNbCTBA NPEACTaBAAT PUCK ANA 340POBbA U
JKM3HM 6ONbHOTO.

BonbHble 6bln pasaeneHbl Ha Age rpynnbl: B | (OCHOBHYIO) rpyn-
ny 6b1aK BKAtOYEHbI 16 NaLMEHTOB, KOTOPbIM Oblna BbINOMHEHa one-
pauuA 1 NpoBefeHa aHTUOKCUAAHTHaA Tepanus, Bo Il (KOHTPObHyto)
rpynny 6blaM BKAOYeHbI 16 onepupoBaHHbIX 6e3 NpoBesfeHUA aHTH-
OKCUAAHTHOM Tepanuun. Cpeay NaLUeHTOB MYKUYMH ObIN0 22, KEHLLWH
— 10; BO3pacT nauueHToB BapbipoBan oT 19 ao 51 net, cpeHui Bos-
pact coctaBun 29,2 net. COOTHOLLEHWUE MYMKUMH U XKEHLUMH B KaXKLO0W
rpynne obcneayembix 6bi10 conoctasumbim (Taba. 1).

B obeux rpynnax nauveHTam npoBoanan 3abop Kposw Ao one-
PaTMBHOrO BMELLATENIbCTBA U HA 7 CYTKM NOC/e NPOBeAeHUA onepa-
umm ¢ uenbto uccnegosanmna cuctemol N0OJTm AOC. B | rpynne B Teve-
Hue 7 aHel NPUMEHANNCH aHTUOKCMAAHTbI: BUTaMUH E nepopanbHo B
£03uposke 100 Mr B CyTKM U BHYTpMBEHHbIE MHPY3uKn 1000 mr ackop-
61HOBO KncnoTbl Ha 100 mn 0,9% dusmonornyeckoro pactsopa NaCl.

Cucrema MOJ1 nsyyeHa no cogeprkaHuio MAA ¢ nomolbto pe-
aKumm ¢ 2-TMobapbuTypoBoit Knucnotoit no metogy CrasnbHoi U m
Fapvwsuan TT [10]. AKTMBHOCTb pepMeHTHOro aHTMoKcuaaHTa COL
onpeaenssn no ero cnocobHOCTM MHrMbMPOBATb MPOLLECC BOCCTa-
HOB/IEHUA BecLBETHbIX TETPA30/IEBbIX CO/EN B YC/IOBUAX reHEpaLImm
CYNEepKCUAHOTo aHMOHa-paamkana [11]. Buoxumuyeckme nokasatenu,
No/yYeHHble Ha KOHEYHbIX CPOKax MCCieAoBaHWA, CPaBHUBAAUCH C
[100NePaLMOHHBIMU 3HAYEHUAMM.

WccneposaHue bbi1o ofobpeHo Komuceneit no atvke TagKuk-
CKOTO rOCYAapCTBEHHOr0 MEAMLMHCKOro yHuBepcuTeTa um. Abyanu
n6HM CuHo (npoTokon Ne 10 ot 8 okTabpsa 2019 .).

Cratuctnyeckas obpaboTka pesynbTaToB NPOBOAMMACH C WC-
no/ab3oBaHWemM nporpammbl Statistica 10.0 (StatSoft Inc., USA). Hop-

Tabauya 1 CoomHouweHue hayueHmos no nosy
8 KAUHUYeCKuUx epynnax, n (%)

*eHwmHbl/Women
MyskumHbl/Men

6 (37.5%)
10 (62.5%)

surgery of the Republican Scientific Center for Cardiovascular
Surgery, which is the clinical base of the Department of Surgical
Diseases N2 2 named after Academician N.U. Usmanov of the Avi-
cenna Tajik State Medical University.

The inclusion criteria for patients in the study were: SULI as
a result of the impact of mechanical and electrical devices with a
high rotation speed or gunshot; admission within the first 6-12
hours after injury; the presence of a crushed, detachable, scalped
wound; damage to the integrity of anatomical structures and ex-
tensive soft tissue defects.

The exclusion criteria for patients in the study were: patients
with upper limb’s cutting wounds with damage to the neurovas-
cular bundles, but without extensive defects of integumentary
tissues; complete or incomplete guillotine amputations when
replantation is required; elderly patients with concomitant car-
diovascular diseases; patients with oncological diseases, mental
disorders under which prolonged reconstructive surgeries pose a
risk to the health and life of patients.

The patients were divided into two groups: Group | (main)
included 16 patients who underwent surgery and received anti-
oxidant therapy, Group Il (control) included 16 operated patients
without antioxidant therapy. Among the patients, there were 22
men and 10 women. The age of the patients ranged from 19 to 51
years, with a mean age of 29.2 years. The ratio of men and wom-
en in each group was comparable (Table 1).

In both groups, patients underwent blood sampling before
surgery and on the 7" day after surgery for LPO and AOD system
testing. In Group |, antioxidants were received for 7 days: vitamin
E — 100 mg/day p.o. and 1000 mg ascorbic acid i.v. in 100 ml of
normal saline.

The level of LPO was assessed by MDA test with 2-thiobar-
bituric acid according to the method of Stalnaya ID and Garishvili
TG [10]. The activity of the enzymatic antioxidant SOD was deter-
mined by its ability to inhibit the process of reduction of colorless
tetrazole salts under conditions of superoxide radical generation
[11]. Biochemical parameters obtained at the end of the study
were compared with preoperative values.

The study was approved by the Ethics Committee of the Avi-
cenna Tajik State Medical University (protocol No. 10; October 8,
2019).

Statistical processing of the results was carried out using the
Statistica 10.0 software (StatSoft Inc., USA). The normality of the
sample distribution was determined by the Shapiro-Wilk test (Ta-
ble 2).

An analysis of the normality of the distribution of variational
series showed that only the time before the operation significant-
ly deviated from the Gaussian curve, which denies normal distri-
bution, while the remaining variational series did not significantly
deviate from the Gaussian curve, which indicates their normal dis-
tribution. Therefore, time to surgery was presented as a median
with the lower and upper quartiles (Me [25¢; 75q]), and the com-

Table 1 The ratio of patients by sex in clinical groups, n (%)

Il rpynna/Group I
(n=16) P
4(25.0%) >0.05
12 (75.0%) >0.05

NpumeyaHue: p — CTaTUCTUYECKaA 3HAUUMOCTb Pa3INYMA NOKasaTeNei Mexay rpynnamu (no TouHomy Kputepuio duwepa)
Note: p — statistical significance of the difference in indicators between groups (according to Fisher's exact test)
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MaNbHOCTb pacnpeseneHus BblBOPKM ONpesensnach No Kputepuio
Wanwupo-Yunka (tabn. 2).

AHann3 HOPMaNbHOCTU PacnpeseneHns BapuaLMOHHbIX PALOB
MOKas3a/, YTo TO/IbKO BPEMA A0 OMEPALIMM CTAaTUCTUYECKM 3HAYMMO OT-
Nvyanock ot ayccoBOM KPUBOM, YTO CBUAETENLCTBYET 06 OTCYTCTBUM
HOPMa/IbHOTO pacnpeneneHns, B TO BPEMA KaK OCTaNbHble BapuaLy-
OHHble pAAbl CTAaTUCTUYECKM 3HAUMMO HE OT/IMYANUChL OT layccoBoit
KPWBOM, @ 3HaYUT MMENU HOpMasbHOEe pacrnpegeneHve. Mostomy
3HaueHWe BpeMeHU A0 onepauum B paboTte NpeacTaBieHO B BUAE Me-
[MNaHbI C HAXKHUM 1 BepXHUM KBapTunamu (Me [25q; 75q]), n cpasHe-
HWe NMPOBOAMIOCH NO HenapameTpuyeckomy metogy MaHHa-YUTHU.
OcTanbHble NoKasaTenu bbin NPescTaBeHbl B BUAE CPELHETO 3Ha-
YEHWA CO CTaHZAPTHbIM OTKNOHeHUem (M£SD), npu 3ToM cpaBHEHME
NpoBeAEeHO NapameTpuyeckomy t-Kputepuio CTbIOAEHTa, KaK AN He-
3aBMUCMMbIX BbIDOPOK (Mexay rpynnamu), Tak U ans 3aBUCUMBbIX (40
1 nocnie feveHns). KauecTBeHHble BEIMYMHBI NPEACTaBEHbI B BUAE
abcontoTHoro 3HauveHus u goneit (%). Mx cpaBHeHWe NPOBOAUNOCH
Mo TOYHOMY KpuTeputo duliepa. Pasnnumns cunTanmnch CTaTUCTUHECKH
3HauMMbImMu npum yposHe p<0,05.

PE3YNILTATbI U UX OBCYXOEHUE

Mpwv aHanu3e xapakTepa TPaBMbl B 06eMX KIMHUYECKUX rpynnax
6b1710 BbIACHEHO, YTO OTPbLIBHOM XapaKTep oTMevancs y 9 naLmeHTos,
pasfasneHHbIN —y 8, CKaNbNMpoBaHHbIN —y 6, Nepenom KocTei npes-
nneYba U KUCTU — B 6 1 OrHecTpenbHaa paHa —y 3 naumeHTos. Cpas-
HUTENbHbIV aHaNN3 NALMEHTOB MO XapaKTepy Noay4YeHHON TPaBMbl B
obewx rpynnax nokasaH B 1abn. 3.

B obewx rpynnax pasnuune B 3TMONOTMYECKMX daKTopax no-
BPEXAEHUA HE UMeeT DO/bLLIOIN BapHUaLLMK Pa3/IMUMIA, UTO TaKKe CBU-
[eTenbCTByeT 0 PaBHO3HAYHOCTHU NOA60PA NALMEHTOB B KIMHUYECKUX
rpynnax.

B | rpynne Bpems, npoluejLiee c MOMEHTa NOCTYN/eHNA A0 Bbl-
MOIHEHMA ONePaTUBHOIO BMELLATENbCTBA, COCTaBnno ot 1,500 12y (8

Tabauya 2 [posepka HOpMabHOCMU pacnpedeneHus
8APUAYUOHHbIX PAO08 NO PA3/IUYHbIM NAPAMEMPAM

parison was carried out using the nonparametric Mann-Whitney
method. The remaining parameters were presented as a mean
value with a standard deviation (MxSD), while the comparison
was carried out using Student's parametric t-test, both for inde-
pendent samples (between groups) and for dependent samples
(before and after treatment). Qualitative values were presented
as absolute values and shares (%). Their comparison was carried
out according to Fisher's exact test. Differences were considered
statistically significant at p<0.05.

RESULTS AND DISCUSSION

Analysis of the type of injury in both clinical groups showed
presence of avulsion injuries in 9 patients, crushed —in 8, scalped
—in 6, fractures of the bones of the forearm and hand —in 6, and
gunshot wounds — in 3 patients. A comparative analysis of pa-
tients by the type of injury in both groups is shown in Table 3.

In both groups, the distribution of patients by the etiological
factors of injury was comparable, making the enrolment of pa-
tients in clinical groups consistent.

In Group |, the time from admission to surgery was from 1.5
to 12 hours (average 4.2+1.3 hours), and in Group Il — from 1 hour
to 24 hours (average 5.411.4 h). These data are shown in Table 4.

As follows from the table, mean values of time to surgery
were similar in both groups, thus, the duration of preoperative
preparation in the groups was comparable.

The area of the defect varied from 28 cm? to 170 cm? (mean
68.9+4.8 cm?). The values of the area of defects were calculated
separately in each group. At the same time, the age of patients
in the clinical groups was assessed in correlation with the area of
soft tissue defects in SULI, as shown in Table 5.

As follows from Table 5, the average age of patients in both
groups practically did not differ. As for the area of defects, despite
its larger mean value in Group Il than in Group |, the difference

Table 2 Normality of the distribution of variation
series by various parameters

I rpynna / Group | Il rpynna / Group I
(n=16) (n=16)
W P w P
Bospacrt / Age =0.957 >0.05 (=0.614) =0.949 >0.05 (=0.479)
Bpems oo onepauwmu / Time to surgery =0.778 <0.01 (=0.001) =0.678 <0.001 (=0.000)
Mnowaap aedekra / Defect area =0.916 >0.05 (=0.143) =0.916 >0.05 (=0.147)
MAA ao onepauuun / MDA before surgery =0.974 >0.05 (=0.901) =0.957 >0.05 (=0.617)
MJA nocne onepauuu / MDA after surgery =0.923 >0.05 (=0.192) =0.963 >0.05 (=0.720)
COA po onepaumn / SOD before surgery =0.924 >0.05 (=0.195) =0.917 >0.05 (=0.149)
COZA nocne onepaumu / SOD after surgery =0.960 >0.05 (=0.660) =0.906 >0.05 (=0.099)

Ta6nuya 3 Xapakmep mpasmel 8epxHell KoHedHocmu, n (%)

CranbnuposaHHas/Scalped 2 (12.5%)
PaspasneHHasn/Crushed 4 (25.0%)
Mepenom/Fracture 3(18.8%)
Otpbis/Avulsion 6 (37.5%)
OrHectpenbHaa/Gunshot 1(6.3%)

Table 3 The type of injury of the upper limb, n (%)

Il rpynna/Group I
(n=16) P
4(25.0%) >0.05
4 (25.0%) >0.05
3(18.8%) >0.05
3 (18.8%) >0.05
2 (12.5%) >0.05

NpumeyaHwe: p — CTaTUCTUYECKaA 3HAUMMOCTb Pa3INUMA NOKa3aTeNel Mexay rpynnamu (no TouHomy Kputepuio duepa)
Note: p — statistical significance of the difference in indicators between groups (according to Fisher's exact test)
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cpegHem 4,2+1,3 4), a Bo Il rpynne — ot 14 8o 24 4 (B cpeaHem 5,4+1,4
4). 3TV NoKasaTen OTpaKeHbI B TabA. 4.

CpesHve 3HaYeHUA Mexay rpynnamu no BpemMeHu noctynie-
HUA He NPeACTaBAAAM BONbLLOW AWMaNa30oH PasNUYUiA U, TEM CaMbIMm,
L/MTENbHOCTb NpefonepaLyoHHON NOArOTOBKM Oblna NPaKTUYECKM
O/MHAKOBOM B 06EUX KIMHUYECKMX TpyMnax.

Mnowaab aedekta Bapbmposana ot 28 cm? go 170 cm?, B cpea-
Hem cocTaBuna 68,9+4,8 cm2. BblM pPaccuMTaHbl 3HAYeHUA NaoWaau
nebeKToB No OTAENbHOCTU B KA A0 rpynne ¢ BbIABAEHUEM CTaTUCTU-
YECKMX pasnuumii. O4HOBPEMEHHO, bblia PaccMOTPEHA B3aUMOCBA3b
BO3pacTa NPOONEepPUPOBaHHbIX B KAMHWUYECKMX rpynnax WM naowaam
MATKOTKaHbIX AedeKToB TKaHel BepXHWUX KOHEYHOCTel, KoTopas Mno-
KasaHa B Tab. 5.

M3 Tabn. 5 BUAHO, 4TO CpesHMe NOKas3aTeNu BO3pacTa NaLMeHToB
B 06enx noabopKax NPaKTUYECKM He OTIMYANUCL APYr OT Apyra. YTo
KE KacaeTca naolaay aedekTos, To, HECMOTPA Ha bosbluee cpesHee
3HayeHue BO Il rpynne no cpasHeHMIo ¢ | rpynnow, faHHaA pasHULa He
6bl/1a CTaTUCTUYECKM 3HAYUMOW, U 3TO HE OKA3aslo BAMAHMA Ha Pe3y/b-
TaTbl IEYEHWA, NOATBEPKAAA UX BK/IHOUYEHUE B UCCNIEA0BaAHME.

Bcem maumeHTam 6biiM NPOBEAEHbI PEKOHCTPYKTUBHbIE BME-
WATeNbCTBa C NPUMEHEHMEM BACKYNAPU3UPOBAHHBIX ayTOTPaHC-
NNIAHTATOB C Le/IbI0 YKPbITUA NOKPOBHbIX AeDEKTOB KUCTU U NaNbLEB.
MepemelLeHre NaxoBOro SI0CKyTa bblo NpumeHeHo B 18 cnyyasx,
peBepcMpPOBaHHOrO Ny4yeBoro Nockyta — B 10, TbIIbHOMO NOCKyTa
npeanieybs — B 4 cnyyasax. 22 naupueHTam obeunx rpynn BbiNosHeHbI
PEKOHCTPYKTUBHbIE BMELLATEbCTBA HA NOA/IEXKALLMX aHAaTOMUYECKMX
CTPYKTypax: ocTeocuHTes (18), apTepuanbHas peBackynapusauma (3),
BEHO3HaA peBacKynApu3aLma (4), BOCCTaHOBNEHWE CYXOXKUAWIA Ty60-
Kux crubateneit nanbLes v KUCTU (11), anuHEBPabHbIN WOB CPeanH-
Horo (3), nokTeBoro (2) u nanbLesbix (4) HepBOB. BoccTaHOBUTE/bHbIE
onepauuu B 6 cnyyasx 6ol OCTaBAEHbI HA BTOPOM 3Tan BCAeACTBUE
OrHeCTPeNbHOro U Pa3AaBAEHHOrO XapaKTepa paHbl.

Mpu cpaBHUTENbHOM aHanM3e NOJyYeHHbIX NoKasaTtenel bbino
YCTaHOB/IEHO CTAaTUCTMYECKM 3HaYMMOe noBblweHne yposHA MIA Ha
115,3% y naumeHToB | rpynnbl M Ha 123,3% y naumeHTos |l rpynnbl
NpY NOCTYNAEHWUM NO CPABHEHMIO C NPUHATBIMWU HOPMATUBHBIMU 3Ha-
YeHUAMM.

Mocnie onepaTMBHOTO BMELLATENLCTBA (7-ble CYTKM), B pe3ybTate
NPUMEHEHWA aHTMOKCMAAHTOB (BUTamMuHbI E 1 C), y 60nbHbIX | rpynnbl
copepkaHve MIA B CbIBOPOTKE KPOBM CTaTUCTUYECKM 3HAUMMO CHU3M-
nocb Ha 42,5% (p<0,001), 8o Il rpynne — Ha 17,1% (p<0,001) no cpasHe-
HUIO C lAHHBIMK A0 onepaLymu. 3TW faHHbIe NPeACTaB/EeHbI B TabA. 6.

Tabauya 4 Cooku nocmynaeHus nauueHmos 0o 8bINOAHEHUS
onepayuu, Me [25q; 75q]

Bpems o onepauum

. 3.3[2.5;4.5]
Time to surgery

was not statistically significant and did not affect the results of
the treatment.

All patients underwent reconstructive interventions using
vascularized autografts to cover skin defects of the hand and fin-
gers. Transfer of the inguinal flap was applied in 18 cases, the re-
versed radial flap — in 10 cases, and the dorsal forearm flap — in
4 cases. Twenty-two patients of both groups underwent recon-
structive interventions on the underlying anatomical structures:
osteosynthesis (18), arterial revascularization (3), venous revas-
cularization (4), restoration of tendons of the deep flexors of the
fingers and hand (11), epineural suture of the median (3), ulnar
(2 ) and digital (4) nerves. Restorative operations in 6 cases were
left to the second stage due to the gunshot and crushed type of
the wound.

Analysis of the obtained data showed a statistically signif-
icant increase in the level of MDA by 115.3% and 123.3% in pa-
tients of Groups | and Il, respectively at the time of admission
compared with the accepted standard values.

After surgery (day 7), as a result of the antioxidant treat-
ment (vitamins E and C), in patients of Group |, the level of MDA
in blood serum significantly decreased by 42.5% (p<0.001), in
group Il — by 17.1% (p<0.001) compared to the pre-surgery level
(Table 6).

An increase in the level of MDA in the blood serum indicates
the activity of free radical oxidation processes and the develop-
ment of oxidative stress. After surgery, there was a significant
decrease in this indicator in both groups (p<0.001), however,
in Group |, MDA level showed a significant decrease (p<0.001)
compared to Group Il. The data obtained indicate a significant
decrease in the intensity of oxidative stress in the main group of
patients.

The activity of SOD in the blood serum of patients of Groups
I and Il before surgery was significantly reduced by 42% and
44.11% respectively (p<0.001) compared with the standard val-
ues. On the 7 day after surgery, as a result of antioxidant treat-
ment, SOD activity in the blood serum of Group | patients signifi-
cantly increased by 49% (p<0.001), in Group Il — by 20% (p<0.001)
compared with the values before surgery.

The dynamics of changes in SOD values before and after sur-
gery in both groups are shown in Table 7.

As shown in Table 7, the level of SOD on the 7t" day after
the operation tended to increase in both groups, however, it was

Table 4 Time to surgery, Me [25q; 75q]

Il rpynna/Group I
(n=16) P
3.3[2.3; 6.0] >0.05

(U=120.5; 7=-0.26)

MpumeyaHwe: p — cTaTUCTUYECKaA 3HAYMMOCTb PA3NYMIA NOKa3aTenei mekay rpynnamu (no Kputepuio MaHHa-YutHu)
Note: p — statistical significance of differences in indicators between groups (according to the Mann-Whitney test)

Tabauya 5 CpedHue nokazamesu 803pacma nauueHmos u
naowadu Oepekmos, M+SD

MapameTtp I rpynna/Group |

Parameter (n=16)
Bospacr, net/Age, years 29.618.0
Mnowapap, cm?/Area, cm? 61.2+29.9

Table 5 Mean values of age and area of defects, M+SD

Il rpynna/Group Il
(n=16) P
29.0+10.5 >0.05 (t=0.17)
76.6+44.3 >0.05 (t=-1.16)

NpumeyaHue: p — CTaTUCTUYECKAA 3HAUUMOCTb Pa3NNYMIA NOKa3aTenei Mexay rpynnamu (no t-kputeputo CTblogeHTa AnA He3aBUCUMbIX BbIGOPOK)
Note: p — statistical significance of differences in indicators between groups (according to Student's t-test for independent samples)
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oBblweHne B CbIBOPOTKE KpoBu cogepanua MIA ceuaertens-
CTBYIOT 06 aKTMBHOCTM MPOLLECCOB CBOOOAHOPAAMKANBHOTO OKMC-
NIeHUA U Pa3BUTUM OKUCAUTENbHOTo cTpecca. Mocne nposeaeHWs
OnepaTMBHOMO BMELLATeNIbCTBA OTMEYANOCb 3HAYMMOE CHUKEeHUe
rnokasatenei B obeux rpynnax (p<0,001), ogHako B | rpynne AaHHbIN
MoKasaTeNb MMeN CTaTUCTUYECKM 3HauMmoe cHuxeHwue (p<0,001) no
CpaBHeHUto ¢ nokasatesniem Il rpynnbl. MonyyeHHble gaHHble cBUAe-
TENbCTBYIOT O 3HAYNTENBHOM CHUMKEHUW MHTEHCUBHOCTU OKUC/IUTENb-
HOro CTPecca B OCHOBHOM rpyrnmne uccneayembix.

AkTuBHOCTb CO/L B CbIBOPOTKE KpoBwu 60sbHLIX | 1 Il rpynn go
0nepaTMBHOrO BMELLATEeNbCTBA CTAaTUCTUYECKU 3HAUMMO Oblna CHU-
YKEeHHOM Ha 42% 1 44,11% (p<0,001), COOTBETCTBEHHO, NO CPABHEHUIO
C HOPMATUBHbBIMM AaHHbIMU. Ha 7 cyTKM nocne onepaTMBHOIO BMeLLa-
TeNbCTBA, B pe3y/bTaTe NPUMEHEHUA aHTUOKCMAAHTOB, B CbIBOPOTKE
KpoBu 60nbHbIX | rpynnbl akTMBHOCTL COL, CTAaTUCTUYECKM 3HAYMMO
nosbicunack Ha 49% (p<0,001), Bo Il rpynne — Ha 20% (p<0,001) no
CPaBHEHUIO C AaHHbIMM A0 OnepaLmu.

[nHamurKa nameHeHua nokasatenei COJ oo 1 nocne onepauum
B 06emx rpynnax oTpaxkeHa B Tabn. 7.

Kak BugHo u3 1abn. 7, yposeHb COL, Ha 7 cyTKu nocne onepa-
LMU UMeN TEHAEHLMIO K NOBbILEHMIO B 06enx rpynnax, ofAHaKo npu
CpaBHEHUM OTMEYAEeTCA CTAaTUCTMYECKU 3HAYMMOE ero MoBsbileHne
(p<0,001) B | rpynne no cpaBHeHMto co |l rpynnoit, 4To CBUAETENLCTBY-
eT 0 6bonee MHTEHCMBHOI akTMBaLMK AO3 B OCHOBHOIA rpynne.

OKCMAAHTbI HEraTUBHO BAMAIOT Ha Pas/IMUHble Knaccbl GUomo-
NeKyN, pa3pyLaloT KNETOUHbIe CTPYKTYPbI, U CBA3AHO 3TO C TEM, YTO
cB0obOAHbIE PAAMKa/bl KOHTAKTUPYIOT C HEHACBILLEHHbBIMMW }UPHbBIMU
kucnotamm docdonmnuaos membpaH, cnocobcTeytoT 06pasosaHuio
NMNUIHBIX NEePEKUCeN, KOoTopble NOBPEXAAT MembpaHsbl [12]. CHu-
eHwe aktuBHocTv CO/L B CbiIBOPOTKE KpoBw 601bHbIX | v I rpynn cBu-
[eTenbcTsyeT 06 UCTOLLEHWUM aHTUOKCUMAAHTHOMN CUCTEMDI.

Ponb MOJN1 B naTtoreHese MOBpPeXAEHWUA PA3NNYHbIX OPraHoOB
npeacTasneHa B pabortax paga uccnegosateneit [13-18]. UHTeHcuB-
HocTb npouecca MO/ peryavpyeTca COOTHOLLEHMEM aKTUBMPYIOLLMX
1 nofasnsaoWwmx GpakTopos, Tak Ha3blBaeMbIX MPO- U aHTUOKCUAAH-
T0B. K unciy Hambonee akTUBHbIX MPOOKCMAAHTOB OTHOCATCA JIErKO
CaMOOKMCNAIOLLMECA COEAMHEHUA, WMHAyUMpyOWMe obpasoBaHue
cBO6OAHBIX pafnKanos: BUTamMuHbl A U [1, HebonbluMe [03bl BUTa-
MuHa C, HadTOXMHOH, BOCCTaHOBNEHHas GOPMa HWKOTMHaMMAAAe-

Tabauya 6 CpedHue nokazamesnu MLA 0o u nocne onepayuu, M+SD

o onepauwnu/Before surgery 3.23+0.41
Mocne onepauun/After surgery 1.86+0.32
P, <0.001 (t=26.69)

significantly increased (p<0.001) in group | compared with Group
I, which indicates a more intense activation of AOD in the main
group.

Oxidants negatively affect various classes of biomolecules
and destroy cellular structures, as free radicals come into contact
with unsaturated fatty acids of membrane phospholipids, pro-
moting the formation of lipid peroxides that damage membranes
[12]. A decrease in SOD activity in the blood serum of patients of
Groups | and Il indicates the depletion of the antioxidant system.

The role of LPO in the pathogenesis of damage to various
organs was demonstrated by a number of researchers [13-18].
The intensity of the LPO is regulated by the ratio of activating
and suppressing factors, the so-called pro- and antioxidants.
The most active pro-oxidants include easily self-oxidizing com-
pounds that induce the formation of free radicals, such as vi-
tamins A and D, small doses of vitamin C, naphthoquinone, the
reduced form of NAD and its phosphate, lipoic acid, as well as
metabolites formed during hypoxia and intoxication [19-24].
The LPO-AOD system, being balanced, works on the "feedback"
principle. AOD upgrade leads to inhibition of free radical oxida-
tion, thereby changing the properties of the lipids themselves
with the appearance of more easily oxidized fractions, which
leads to accelerated LPO. Lipid hydroperoxides can change the
activity of a number of enzymes, for example, monoamine ox-
idase, and MDA can form covalent bonds with many amides.
Enhancement of the LPO occurs as a result of the cascade of
biochemical reactions of lipid oxidation and the damaging ef-
fect of LPO on membranes [23]. This leads to an excessive con-
sumption of antioxidants, and the system returns to its original
state again. Its stability is one of the main indicators of normal
homeostasis. In this regard, many researchers emphasize the
importance of oxidative stress in patients in the early stages of
critical conditions, which are accompanied by a relative deple-
tion of AOD system [20]. Crimi E et al (2004) pointed out that in
order to evaluate the effectiveness of antioxidant therapy, it is
necessary to control the level of serum MDA concentration [24].

The results of our studies showed that the combined ad-
ministration of vitamins E and C after surgery led to a noticeable

Table 6 Mean MDA values before and after surgery, M+SD

Il rpynna/Group |1
(n=16) P,
3.350.37 >0.05 (t=-0.89)
2.7810.43 <0.001 (t=-6.83)

<0.001 (t=7.01)

Mpumeyanue: p, — CTaTUCTUYECKAA 3HAYUMOCTb PA3NNUNIA NOKa3aTeNeH MeXAY rpynnammu (no t-kpuTepuio CTblogeHTa 419 HE3aBUCUMbIX BbIBOPOK); p, — CTaTUcTUYeCKan
3HAYMMOCTb PA3/IMUKA MOKa3aTesen 40 1 nocae onepauuu (no t-kputepuio CTbiogeHTa 419 3aBUCHMbIX BbIGOPOK)

Note: p, - statistical significance of differences in indicators between groups (according to Student's t-test for independent samples); p, — statistical significance of the
difference in indicators before and after surgery (according to Student's t-test for dependent samples)

Tabauya 7 CpedHue nokazamenu COL 0o u nocae onepayuu, M+SD

cop, Ea/mn | rpynna/Group |
SOD, u/ml (n=16)
o onepauun/Before surgery 10.6+2.4
Mocne onepaumnun/After surgery 15.8+1.3
P, <0.001 (t=-9.16)

Table 7 Mean SOD values before and after surgery, M+SD

Il rpynna/Group Il
(n=16) P
10.2+1.8 >0.05 (t=0.07)
12.2+1.9 <0.001 (t=6.17)

<0.001 (t=-8.61)

MpumeyaHue: p, — CTaTUCTUYECKaA 3HAYUMOCTb Pa3/INIMii NOKa3aTenel Mexay rpynnamu (o t-kputepuio CTblofigHTa ANA He3aBUCUMBbIX BLIBOPOK); p, — CTaTUCTMYECKaA
3HaYMMOCTb Pa3/IMuKA MoKasaTesen 40 1 nocne onepauuu (no t-kputepuio CTblogeHTa 419 3aBUCUMbIX BbIGOPOK)

Note: p, — statistical significance of differences in indicators between groups (according to Student's t-test for independent samples); p, — statistical significance of the
difference in indicators before and after surgery (according to Student's t-test for dependent samples)
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HUHAMHYKNeoTMaAa 1 ero docdata, MNOEBas KUCIOT], a TaKKe Me-
TabonnTbl, 06pasytoWmMecs NPy TMNOKCUM U MHTOKCUKaumax [19-24].
Cuctema MNON-AO3, sBnascb cbanaHCMpoBaHHOM, GYHKLMOHUPYET
no NpUHUMNY «obpaTHOM cBA3u». YcuneHne pabotsl AO3 npusoguT
K TOPMOKEHMIO CBODOAHOPAANKANBHOMO OKUCIIEHNS, TEM CaMbIM, W3-
MEeHSET CBOMCTBA CaMMUX NIUMUA0B C NOABAEHWEM Bo/ee NIETKO OKMC-
naembIx GpaKLUMiA, UTO NPMBOAUT K ycKoperuto MOJ. fTnaponepekucu
NVNUA0B MOTYT U3MEHWTb aKTUBHOCTb pAZa GepMEHTOB, K NpuMepy,
MOHOaMMHOKcMAa3bl, a MAA moxeT 06pa3oBbiBaTb KOBA/NEHTHblE
CBA3M CO MHOrMMM amugamu. Yeunenue npouecca MO/ nponcxoant
KaK 33 CYET KacKkaga BUOXMMUYECKUX PEaKLMi OKUCAEHMA NUNUAOB,
TaK v Npu peanusaLmm nospexaatoLuero aevictausa MO/ B MembpaHax
[23]. 370 BeaET K Upe3mepHOMY PacXoay aHTUOKCUMAAHTOB, U CUCTe-
Ma BHOBb BO3BPALLAETCA K UCXOAHOMY COCTOAHMIO. EE nocToAHCTBO
CNYKUT OQHUM M3 OCHOBHBbIX MOKa3aTesel HOPManbHOro romMeocTa-
3a. B aToi cBA3KM, MHOTMe MccnensoBaTeny NOAYEPKMBAIOT BaXKHOCTb
OKMC/IUTENBHOTO CTpecca Y 60bHbIX Ha PAHHUX CTAAMUAX KPUTUYECKUX
COCTOAIHMIA, KOTOPble COMPOBOMAAIOTCA OTHOCUTENbHBIM MCTOLLEHU-
em AOC [20]. Crimi E et al (2004) yka3blBanu, 4To 15 OLEHKN 3ddekK-
TUBHOCTU aHTMOKCMIAHTHOMN Tepanuu HeobXoaMMO KOHTPOIMPOBaTb
YPOBEHb KOHLEHTPaLMK B cbiBopoTke MIA [24].

PesynbtaTbl NPOBEAEHHBIX HAMM UCCNEA0BaHUIMA MOKA3bIBAlOT,
4TO coveTaHHoe BBefeHMe BuTamnHoB E 1 C nocne onepaumu npuso-
ONT K 3aMETHOMY CHUMKEHWUIO MHTEHCMBHOCTU [MOJT 1 NOBbILLEHMIO aK-
T1BHOCTM AO3. AHanornyHble AaHHble BblIM NONYYEHbI Y NALMEHTOB
NPV KOCMETUYECKOM YA/IMHEHWUM KocTel ronenm [8, 9]. Tak, Nathens
AB et al (2002) npu neyeHnn GONbHBIX C TAKENBIMU COYETAHHBIMM
TPaBMaMM B OTAE/NEHUMN PeaHUMaLuu OTMETWUAMU, YTO COBMECTHOe
npumeHeHne 1000 mr a-Tokodepona auetata u 1000 mr ackopbuHo-
BOM KMC/OTbI KaxkAple 8 YaCcOB CHWU3MO YaCcTOTy Pa3BUTUA NEFOYHbIX
OCNOXHEeHUN Ha 19%, a CMHAPOMA MOSMOPraHHOW HefOCTaTOuHO-
CTW — Ha 57% C COKpalLeHnem NPOAOIKUTENBHOCTU UCKYCCTBEHHOM
BEHTUNAUMM Nérkmx [21]. AckopbrHOBas KWUCNOTa BOCCTAHaBAMBAET
OKUCAEHHYIO dopmy a-ToKodepona aueTata v NOAAEPKUBAET Heob-
XOZMMYHO KOHLLEHTPALMIO 3TOF0 aHTMOKCUAAHTa B MeMBpaHaXx KNeTKu.

NHTeHcndmKauma npoueccos MOJT M aHTMOKCMAAHTHBIN Aedu-
LIMT NPpU MEXaHUYECKUX MOBPEXAEHUAX KOHEYHOCTEN NPUBENN HEKO-
TOpbIX UCCNenoBaTeneil K ybexaeH1o UCnonb30BaTh a-Tokodepona
aueTaT B KauecTBe aHTMOKcuAaHTa [13]. M3BecTHO, 4To 3TOT Npenapat
ABNAETCA UHIMBUTOPOM CBODBOAHOPAAMKANBHOTO OKUCNEHWA Ha Ha-
YaNbHOM 3Tane LenHOW peaKLmu, BbICTyNaeT Kak akuentop csobos-
HbIX PaAVKaIOB, ABNAETCA KOMMOHEHTOM AbIXaTebHOM uenu [14].

B peakumax npeobpa3oBaHWA KUCNOPOAHBIX CBOOOAHBIX pa-
[MKaNoB NPUHMMAIOT yYacTUe aHTMOKCUAaHTHble depmeHTbl: COJ,
KaTanasa u ryTaTMoHnepokenaasa [22]. COL uHaKTUBMPYET Cynepok-
CUIHBIN pasuKan c 06pa3oBaHMEM NEPEKUCH BOAOPOLA, Ha KOTOPYHO
[encTByeT KaTanasa [18] v aBnseTcs OCHOBHbIM KOMMNOHEHTOM pery-
NALMK CKOPOCTU BCETO LMK NPeBPaLLEHNA CYNEePOKCUAHOTO aHNMOHA
B ApYyrve akTMBHble GOPMbl KMCIOPOAA U KOHTPOMPYET TEM CaMbIM
ckopocTb MO [19, 20]. B Hawem uccnepoBaHum yposeHb COJ, ctatn-
CTUYECKM 3HAYMMO MOBbLICUACA NPU NPUMEHEHUW AHTUOKCUAAHTHOM
dapmakoTepanuu.

Mpu aHanu3e nNocneonepaLMoHHbIX OCNOXKHEHWUI B Uccneaye-
MbIX Tpynnax 661710 BbIACHEHO, YTO B | rpynne NauyeHToB, KOTOPbIM
NPUMEHUNN aHTUOKCUAAHTHYIO TepPanuio, OC0XHEeHWe OTMEeYanochb
Yy OfHOrO MaumeHTa — Kpaesad MLIEMUA NepecaxkeHHOro JI0CKyTa ¢
nocneayloWwyM paspelleHUemM UILEeMUYECKMX ABNEHUIA. ITO OCNOXK-
HEHWe OblNI0 CBA3AHO C UCXOOHOM TAMECTbIO TPaBMbl U BOMbWMM
pa3smepom nepecaxkeHHOro NaxoBoro JI0OCKYTa, OAHAKO 3TO He NOB/U-
AN0 Ha NPUKMBNEHME NOCKYTa B LLeNOM. Y OCTa/IbHbIX NAaLMEHTOB BCe
JIOCKYTbl NPUKMAUCH, BOCMANUTENbHBIX M3MEHEHUI KaK CO CTOPOHDI
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decrease in the intensity of LPO and an increase in the activi-
ty of AOD system. Similar data were obtained in patients with
cosmetic lengthening of the leg bones [8, 9]. Nathens AB et al
(2002) in the treatment of patients with severe concomitant in-
juries in the intensive care unit noted that the combined use of
1000 mg of a-tocopherol acetate and 1000 mg of ascorbic acid
every 8 hours reduced the incidence of pulmonary complica-
tions by 19%, as well as multiple organ failure syndrome by 57%,
with a reduction in the duration of artificial lung ventilation [21].
Ascorbic acid restores the oxidized form of a-tocopherol acetate
and maintains the required concentration of this antioxidant in
cell membranes.

The intensification of LPO and antioxidant deficiency in
mechanical injuries of the extremities led some researchers to
the idea to use a-tocopherol acetate as an antioxidant [13]. It is
known that this drug is an inhibitor of free radical oxidation at the
initial stage of the chain reaction, acts as a free radical scavenger,
and is a component of the respiratory chain [14].

The antioxidant enzymes SOD, catalase, and glutathione
peroxidase are involved in the conversion of oxygen free radicals
[22]. SOD inactivates the superoxide radical with the formation of
hydrogen peroxide, which is affected by catalase [18] and is the
main component of the regulation of the rate of the entire cycle
of superoxide anion conversion into other reactive oxygen spe-
cies and thereby controls the rate of LPO [19, 20]. In our study,
the level of SOD significantly increased after the application of
antioxidant pharmacotherapy.

When analyzing postoperative complications in the study
groups, it was found that in Group | which received antioxidant
therapy, only one patient developed a complication — marginal
ischemia of the transplanted flap with subsequent resolution of
ischemia. This complication was associated with the initial sever-
ity of the injury and the large size of the transplanted inguinal
flap but did not affect the engraftment of the flap as a whole. In
the rest of the patients, all the flaps adhered, and inflammato-
ry changes, both on the part of the transplanted grafts and the
body as a whole, did not develop. A successful case of inguinal
flap transfer in a Group | patient with a crush avulsion injury of
the right hand is shown in Fig.

In Group II, complications were observed in 3 patients. On
the first day after surgery, two patients developed signs of venous
insufficiency of the flap, and one patient — suppuration of the re-
cipient and donor zones. After taking measures to improve the
blood rheology in one patient, the blood outflow was restored,
although the flap swelling persisted for some time; in the 2" pa-
tient, the flap could not be saved and was removed on the 13%
day after the operation. A patient with a purulent wound un-
derwent antibiotic therapy, with sensitivity to antibiotics deter-
mined, the wounds healed by secondary intention, and the pa-
tient required secondary surgical correction.

The obtained results of reconstructive interventions in-
dicate the effectiveness of the antioxidant therapy in the main
group with a considerable decrease in the frequency of postop-
erative complications and an improvement in the survival rate of
the flaps compared to the control group.

CONCLUSION
SULI with skin defects, in which autografts were used, are
accompanied by oxidative stress and AOD system depletion. The
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Puc. Bud Kucmu ¢ 0bWUpHbIM MA2KOMKAHbIM dechekmom nadoHHol no-
8EPXHOCMU C OMPbLIBOM CyXoxcUnul 2nybokux caubameneli OnUHHbIX Nasb-
yes u 01UHHo2o ceubamens 6osbwoeo naneya 0o onepayuu (a) u nocne
mpaHcno3uyuu naxosoeo sockyma (b)

Fig. View of a hand with an extensive soft tissue defect of the palmar surface
with avulsion of the tendons of the flexor digitorum profundus and the flexor
policis longus before surgery (a) and after transfer of the inguinal flap (b)

nepecaXeHHbIX TPAHCNIAHTATOB, TaK U OpraHM3ma, B LLeJIoM, He OT-
MeYanoch. YCnewHblv ciydan nepemeLLeHna nNaxoBoro J0CKyTa npu
pa3aaBieHHO-OTPLIBHOV TPaBMe NPaBOM KUCTW Y NaumeHTa | rpynnbi
MoKasaH Ha puc.

Bo Il rpynne ocnoxHeHna oTmeyanucb y 3 naumeHToB. B nepsble
CYTKM NOCNE onepaLmu y 2 NaLMeHTOB pa3BUANCH NPU3HAKM BEHO3HOW
Hego0CTaTOYHOCTU I0CKYTa, U Y 1 nauMeHTa 0TMeYanocb HarHoeHue u
pPeLMnMeHTHOM, U AOHOPCKOM 30H. Mocne NpoBefeHUA Meponpus-
TWI NO YNYYLIEHUIO PEONOTUM KPOBM Y OAHOTO MaLMeHTa KPOBOOTTOK
BOCCTaHOBM/ICA, XOTA OTEYHOCTb JIOCKYTA Aep¥Kanach elé HekoTopoe
BPEeMsl, Y BTOPOro 601bHO0 IOCKYT CNacTu He yA4anoch, U OH bbin yaa-
NéH Ha 13 cyTkM nocne onepaumun. Y naupeHTa ¢ HarHOEHMEM paHbl
6bl1a NPOBEAEHa aHTUBUOTUKOTEPANUSA C Y4ETOM YYBCTBUTENBHOCTM K
AQHTMBOMOTHKAM, paHbl 3aXKWUN BTOPUYHBIM HaTAXKEHWEM, U MALMEHTY
noTpeboBanach BTOPUUHASA XMPYPrUYEcKan KOppeKLmA.

[onyyeHHble pe3ynbTaTbl PEKOHCTPYKTUBHLIX BMELLATENbCTB
CBUAETENbCTBYIOT 06 3P EKTUBHOCTM NPOBEAEHHOW aHTUOKCUAAHT-
HOI Tepanuu B OCHOBHOM rPynne C 3aMETHbIM CHUXXEHUEM YacTOTbl
Noc/eonepaLmoHHbIX OCNOXKHEHWUM W yayUYLIEHMEM NOKasaTens npu-
KMBAAEMOCTU NOCKYTOB MO CPABHEHMIO C KOHTPONLHOW FPYMNnoMn.

3AKNIOYEHUE

TTBK ¢ nedeKTamu NOKPOBHbIX TKaHEM, Mpu KOTOpbiX Oblan
MCMONb30BaHbl ayTOTPaHCNNAHTaTbl, COMPOBOXAAOTCA OKUCAUTENb-
HbIM CTpeccom 1 uctolieHnem AO3. NpumeHeHUe aHTUOKCUAAHTHOM
Tepanuu B NOCNEONepaLyoHHOM NepUoAe B 3HAYUTENbHOMN CTENEHU
ycTpaHsaeT gucbanaHc B cucteme MOJ-AO3 1 ynydwaeT pesynbraThl
PEKOHCTPYKTUBHbIX OMnepaLyii.

use of antioxidant therapy in the postoperative period consider-
ably eliminates the imbalance in the LPO-AOD system and im-
proves the results of reconstructive surgery.
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