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BU3HAYEHHSA BMICTY NPO3AMNAJIbHUX TA MPOTU3ANAJIbHUX LUUTOKIHIB
Y MALLIEHTIB I3 IHOEKLIEO OBJIACTI XIPYPIIYHOIO BTPY4YAHHSA
nicNg PEKOHCTPYKTUBHUX ONEPALLIA 3 NPUBOAY KPUTUYHOI ILLEMIT

HWXHIX KIHLUIBOK
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3B’430K ny6nikauii 3 n1aHOBMMU HayKOBO-A,0-
cnigHumMmu pob6otamun. [aHe OOCNiOXeHHa € dpar-
MEHTOM HayKOBO-OO0CNIAHOI poboTu kadenpu Xipyprii
Ne 2 JIbBIBCbKOro HaLioHasNbHOro MeAWUYHOro yHiBep-
cuteTy imeHi JdaHuna lanuubkoro «[porHo3yBaHHS,
AiarHocTuka Ta nikyBaHHS reMOoAMHaMIYHKX po3nanis
Ta iHpeKUinHO-3ananbHUX YCKIaaHEeHb Yy Xipyprii, cep-
LLeBO-CYAMHHIN Xipyprii Ta TpaHcnnaHTonorii», Ne nep-
xaBHOi peecTpauii 0115U000038; IH. 21.00.0001.15.

Bctyn. HeoOxigHiCTb y niaBuLLEeHHi epeKTUBHOCTI
NikyBaHHS Ta peabinitauii nauieHTiB, y 9knx nicnsa pe-
KOHCTPYKLIN 3 NMPUBOAY KPUTUYHOI ilUeMIii HUXHIX KiH-
uiBok (KIHK) BuHMKNN iHEKLiNHI yCknagHeHHS nicns-
onepauiliHix paH, obymoBnioe notpeby y rmmubliomy
BMBYEHHI Ta PO3YMIHHI MaTOreHeTUYHUX MexaHi3MiB
po3BUTKY iHdeKLii obnacTi XxipyprivHoro BTpyYaHHS
(I0XB). OcobnuBy LjKaBiCTb CTAHOBUTbL iMyHOMaTore-
He3 IHPEKUINHUX yCKNaaHEeHb NicnsonepauinHux paH,
a caMe 3HayeHHs Y iX PO3BUTKY CUCTEMMU LUTOKIHOBOI
perynsuii. LlnTokiHoBa Mepexa BKIOHaE BENUKY rpyny
HN3bKOMOEKYSIPHUX CMonyK, ski 6epyTb yy4acTb Yy
CKNIaOHUX MeXaHi3Max PO3BUTKY 3anajibHUX peakLin,
0ByMOBNIOIOTL TUM Ta TPMBANICTb IMYHHOI BigMOBIAj,
3abe3nevyloTb perynsauiio CyaMHHOro TOHYCY, Mpo-
LeciB remocTtady Ta nponidpepauii knituH kposi [1,2].
Y 3B’A3Ky 3 BMCOKOI nowumpeHicTio IOXB y kniHiyHiln
npakTuLi, WO NiaTBEPOXKXYETLCS YNCNEHHUMU OAHUMU
BITYM3HAHUX Ta 3apyOiXKHNX HAYKOBO-(haxoBUX axepen,
aKTyallbHUM € BUBYEHHS POJii NPO- Ta NpoTmn3dananbHUX
LMTOKIHIB 51K MapkepiB nepebiry nicnsonepauiiHoro
NOKaNbHOro 3anasieHHs M’ AKX TKaHUH HUXKHIX KiHLLIBOK
[3,4,5,6].

TomMy MeTOl0 Halloi po6oTU CTaNo AOCHIANTM BMICT
npo3ananbHuX unTokiHiB — TNF-ailL-6 Ta npoTmsananb-
HUX UMTOKIHIB IL-2 Ta IL-10 y nauieHTiB i3 yCcknaaHeH-
HAMW NicnsonepauinHmMx paH Nicns PeKOHCTPYKTUBHUX
BTpy4aHb 3 npueoay KIHK, a Takox ouiHnTu Jocnioxy-
BaHi MOKa3HMKM B 3aNeXHOCTI Big, cTaain IOXB.

006’ekT i MeTOoAM AocChiaXeHHA. Hamu 3ajlicHeHe
BUBYEHHSI OKPEMMX MPO- Ta NpoTM3anasnbHUX LMTOKIHIB
y 135 0cib i3 iHdeKUiliHO ycknagHeHMU nicnsionepa-
LiINHUMW paHaMu Nicns PEKOHCTPYKTUBHUX onepaTus-
HUX BTPYYaHb Ha MaricTpanbHUX CYOUHAX HUXHIX KiHLLi-
BOK, LLLO CKJ1anI OCHOBHY rpyny JoChiaXeHHd. [o rpynu
KOHTpoJIO yBirwna 41 ocoba, y akux nicns nposege-
HOr0 PEKOHCTPYKTUBHOIO ONEPATUBHOINO BTPYYaHHS 3
npueoay KIHK BMHWKNM ycknagHeHHs nicnsonepawin-
HUX paH HeiHdekKLuiMHoro reHesy. 3a BikoMm Ta cTaTTio
po3noain 00CTexyBaHUx B rpynax OyB OOHOPIOHWM.

vykhtyuk@gmail.com

Cragii iIHOEeKUIMHOro ypaxXeHHs1 M’IKUX TKaHUH nicns
NnPOBEeOEHNX PEKOHCTPYKLA BMU3Ha4YanM 3a knacudi-
kauieto Szilagyi (1972 p.). HeiHdekuiliHi ycknagHeHHs
noainanucb Ha nimdartndHi (nimdpouene) Ta iwemiyHi
(KpaeBuin HEKPO3 paHu) [7].

Ana ouiHkn HecneundiyHOi Pe3NCTEHTHOCTI Nali-
eHTiB i3 IOXB, Wo BMHMKNA Nicnsa onepaLiin 3 npueoay
KIHK, Hamn pocnigxeHo BMICT Nnpo3ananbHnX LMTOKIHIB
TNF-a i IL-6 Ta npoTnsananbHux uuTokiHiB IL-2 Ta IL-10
Yy CUpPOBAaTLi KPOBI.

3abip KkpoBi 3pjlicHIOBaNM BpaHLi HaTLlecepLe.
Y rpynax OOCNIOXEHHA MOro npoBOAMAN Ha nepLuy
noby nicng BUSIBNEHHS YCKNaOHEHHs nicnsonepa-
LiMHOI paHu. BUWBYEHHS IMYHONOrIYHUX MapamMeTpiB
30INCHIOBANM  METOAO0M iIMYHOMDEPMEHTHOro aHani-
3y (IPA) 3 BUKOpPUCTAHHAM HAbOpPIB peakTuBIB dipMu
«BekTop-becTt» (YKkpaiHa) y BionoBigHOCTI 3 PEKOMEH-
pauismun Ta iHCTpyKuisMn dipMn BupobHuka. Pesynb-
TaTn [OCNiIOXKEHb aHanidyBaam MeTOOOM BapiaLiiHOi
CTaTUCTMKK 3a gonomoroto nporpamun STATISTICA 8.0
(Statsoft, USA).

lMpoBeneHi HaykoBi AOCNIOXEHHSA BiANOBIAa0Tb MO-
panbHO-eTUYHUM MpUHLUMNAaM [enbCiHCbKOI aeknapa-
uii, NpunHATOT feHepanbHOO acambneeo BcecBiTHLOI
Mean4Hoi acoujauji (1964-2000 pp.), KoHBeHLii Pagn
€Bponu Npo npasa NoanHu Ta biomeguumHy (1997 p.),
BiANOBIAHMM nonioxeHHasM BOO3, MixHapoaHoi paau
MeLNYHNX HAYKOBUX TOBAPUCTB, MiXHapOAHOro KOAEK-
cy MmeamyHoi eTukn (1983 p.) Ta 3akoHam YkpaiHu.

PeaynbraTn pocnigXeHb Ta X OOroBOpPEHHS.
Pegynbtati [OCHIOKEHHS i3 BU3HAYEHHSIM  KifbKiC-
HOro BMICTY npo3anajbHux umTokiHiB TNF-o, IL-6 Ta
npoTuaananbHux unTokiHie IL-2 Tta IL-10 y cuposartui
KPOBi MaLieHTIB JOCNIOXYBAaHUX rPyn NPeACTaBiEHO Y
Tabnuui 1.

9k cBigyaTb AaHi HaBeneHi y Tabnuui 1, y naujiex-
TiB OCHOBHOI rpynn AOCNIAXEHHS, Y NOPIBHSAHHI i3 XBO-
pPUMWN KOHTPOJIBHOI rpynn, CROCTepiranock BiporigHe
(p<0,001) 36inbLUEHHN PiBHIB Npo3ananbHUX LINTOKIHIB
IL-6 (132,23+1,09 nr/mn npotn 60,17+2,41 nr/mn) i
TNF-a (29,14%£0,09 nr/mn npotn 15,60+0,35 nr/mn).
Y TOW Xe Yac BMICT npoTmaananbHUX LMTOKIHIB IL-2 Ta
IL-10 y cupoBaTL,i KPOBi XBOPMX OCHOBHOI rpynu OyB Bi-
porigHo Hux4YnuMm (p<0,001), Hix y OCi6 rpynu KOHTPOJIO
(1,23+0,01 nr/mn npotun 2,25+0,09 nr/mn 1a 7,49+0,07
nr/mn npotn 20,51+1,14 nr/mn, BignoBsigHo).

Y Tabnuui 2 npooeMoOHCTPOBaHO pe3ynsTaTi BU-
3HAYEHHS KOHLEHTPaLin AOCAIAXKYBAHMUX iIMYHOMOriY-
HUX NMOKA3HMKIB Y XBOPUX OCHOBHOI rpynn npu PiSHNX
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Ta6nuua 1.
CepepHi 3Ha4eHHS OKpeMUX iMyHONOriYHux
MOKa3HUKIB CUPOBATKMU KPOBI Yy rpynax AOCiA>KeHHSs

(M+m)

OpHo4YacHe MOPIBHAHHA PIBHIB OOCAILXY-
BaHMX MOKa3HMKIB CUPOBATKM KPOBI MaLLi€H-
TiB MPU HOTUPBLOX PI3HUX TUMNAX YCKNAOHEHHS
nicnsionepauinHoi paHu 3anexHo Big, MMONHK
iHDEKUiNHMX ypaxeHb (MOBEPXHEBE Ta Mn-

60Ke ypaxXeHHs1 paHn) Ta TUMy HeiHPeKLinHNX
ycknagHeHb (nimdouene 1a KpaeBuin HEKPO3)
6ynu BiporigHumu (p<0,001). HaliBuLli KOH-

LleHTpaLii npo3ananbHuX UMTOKIHIB IL-6 i TNF-

a, 6ynn y XBopux i3 rMnbOKNUM ypaskeHHsIM ric-
nsionepawiiHoi paHu, TO6TO Yy XBOPMX OCHOBHOT

rpynu i3 Il Ta lll ctagiamun 3a knacuodikauieto
Szilagyi, a HaHWX4i — y NALIEHTIB KOHTPOJbHOI

OocninxysaHi oy A0CHimXeHHS Biporianicte
NoKasHMKM OcHoBHa KoHTponbHa PISHULI MIX
(n=135) (n=41) nokasHukamm (p)
IL-2 1,23+0,01 2,25+0,09 <0,001
IL-6 132,23+1,09 60,17£2,41 <0,001
IL-10 7,49+0,07 20,51+1,14 <0,001
TNF-a 29,14+0,09 15,60+0,35 <0,001

rpynu i3 nimdouene. Y Tol Xe yac piBHi Npo-

cTagisx nepebiry I0OXB Ha nepluy [o0by AiarHOCTyBaHHS
YCKaAHEHOI nicnsionepauinHoi paHun.

OTtpumaHi gaHi Busisunu BiporigHo (p<0,001) By
piBHI npo3ananbHUX UMTOKIHIB IL-6 (142,03%£1,51 nr/
mn) i TNF-a (30,17+0,17 nr/mn) y nauieHTiB i3 Ill cTta-
OiEl0  ypaxeHHa nicnsonepa-
LiMHOI paHu 3a knacudikauieo
Szilagyi, Hix y xBopux i3 Il Ta |
CTagigaMn ypaxeHHsa nicnsone-
pauiHoi  paHu (138,49+1,22

TnsananbHUX UMTOKIHIB IL-2 Ta IL-10 6ynu Haii-
HUXYMMW Yy XBOPUX i3 FMNOOKMM ypaXeHHSIM
nicnsonepaLinHoi paHn. KoHueHTpauia npotmaananb-
HOro UMTOKIHY IL-10 Byna HanBMLLOIO Y XBOPUX i3 NiM-
douene, a KOHUEHTpaLia NpoTn3ananbHOro LUUTOKIHY
IL-2 — y nauieHTiB i3 KpaEBUM HEKPO30OM.

Ta6bnuug 2.

CepepHi 3Ha4YeHHS OKPeMUX iMYHOJIONiYHMX MOKa3HUKIB CUPOBATKMU
KPOBi y XBOpUX OCHOBHOI rpynu i3 IOXB 3a knacudikauieto Shilagyi
npoonepoBaHux 3 npueoay KIHK (M+m)

nr/mni 119,21+0,64 nr/mn, Bia-

. Mepebir xipyprivyHoi iHdekuii 3a knacudgikauieto
nosigHo, Ta 29,26+0,10 nr/mn Y Shilaqi BiporiaHicTb
i 28,25+£0,05 nr/mn, BiONOBIA- ) . Pi3HML MiX
e . JocnigxysaHi
HO). Y oci6 i3 lll cTagieto IOXB 3a HOKABHUKM crapis | cragisi Il crapis Il noKasHuKamm
Szilagyi piBHi nMpoTusananbHUX (n=51) (n=45) (n=39) TpeOX NIArpyn
umTokiHiB IL-2 Ta IL-10 y cu- (P)
poBaTui kposi Oynm BiporigHo |y 5 oy 1,32+0,01 1,19+0,02t11 1,140,034+ <0,001
HUXYMMU, HiXX Yy oci6 npu Il Ta |
crapisix. Tak, pigHi IL-2 y xBopux IL-6, nr/mn 119,21+0,64 | 138,49+1,2211t | 142,03+1,51F++ <0,001
i3 lll ctapieto IOXB ctaHoBUAM IL-10, nr/mn 8,02+0,09 7,28+0,101tt 7,04+0,12%++ <0,001
1,140,083 nr/mn, y xBopux i3 Il | r\e o onn | 28.95:0,05 | 29,260,101 | S0 17RO TTHE <0,001
ctagjeto 1I0XB - 1,19+0,02 nr/ . —L - — -
. . anIMITKa. BIpOFIJJ,HICTb PIBHULI MDK MOKa3HMKaMu niarpyn:
mn, ay xBopux i | cragielo IOXB 1) 1Tall ii 10XB ikaujeto Shilagyi : T -p< 0,05 <0,01 <0,001;
~1,32+0,01 nr/mn (p<0,001); ) I Tall cragji 3a knacudikaujeto Shilagyi : T -p< 0,05, Tt -p< 0,01, 111 -p< 0,001;
a piBHi IL-10 )J,OpiBHIOBaJ'IM 2) I Ta lll cTagii IOXB 3a knacudikauieto Shilagyi: ¥ -p< 0,05, ++ -p< 0,01, $$f -p<0,001;
1 3) Il Ta lll crapii IOXB 3a knacudikauieto Shilagyi : *-p< 0,05, ** -p< 0,01, ***-p< 001

7,04+0,12 nr/mn, 7,28+0,10 nr/
mn i 8,02+0,09 nr/mn, p<0,001,
BiANOBIOHO.

YpaxeHHs nicnsonepaLinHoi paHu y XBOPMX OCHO-
BHOI rpynn XxapakTepuayBasioCb PIi3HOK MUOMHO0
(tabn. 3). Tak, y 51 ocobu ocHOBHOI rpynu i3 | cTtaai-
€10 IHPEKLINHOrO ypaxeHHs nicnsonepawinHoi paHu 3a
knacudikaujeto Szilagyi, wo cknano 37,78+4,17 % ycix
nauieHTiB OCHOBHOI rpynu, rnbuHa nicnsonepauinHoi
paHu 6yna noBepxHeBoto, a y 84 ocib OCHOBHOI rpynu i3
Il Ta lll ctagiamm (62,22+4,17 %) IOXB cnocTepiranocb
rnnooke iHpeKLNHe ypaxXeHHs nicngonepauiiHoi paHu.

PiBHi npo3ananbHux umTokiHiB IL-6 Ta TNF-a 6ynu
BiporigHo (p<0,001) BUWMMM Yy XBOPUX OCHOBHOI rpynn
i3 MMOOKMM ypaxKeHHAM TicnsionepauinHoi paHu, y
MOPIBHSAHHI i3 BIANOBIAHNMM MNOKa3HMKaMM MNauUiEeHTIB
OCHOBHOI Fpynu i3 MOBEPXHEBUM YPaXEHHSM ricnsone-
pauinHoi paHu. |, HaBnakn, KOHLEHTpAaLLi npoTM3ananb-
HUX UMTOKIHIB IL-2 Ta IL-10 6ynu BiporigHo (p<0,001)
HUXYMMW CEpPeS, XBOPUX OCHOBHOI rpynu i3 rMbOoKMM
YPaXeHHAM nicngaonepauinHoil paHu.

MonapHe NOPIBHSAHHA PIBHIB YCiX A0CHIOKXYBaHMX
iIMYHOJOTYHNX MOKa3HWUKIB y XBOPUX i3 nimdouene Ta
KPAaEBMM HEKPO30M paHU CTATUCTUYHO BIiPOTigHNX
pi3HULL MiXX HUMK He BUaBUIO (p>0,05). Y xBopux K
i3 nimdpouene, Tak i 3 KPAEBMM HEKPO3OM, PIiBHI Mpo-
3ananbHUX UMTOKIHIB IL-6 Ta TNF-a 6ynu BiporigHO
(p<0,001) HmxX4MMM, a KOHUEHTpauii npoTm3ananb-
HUX UMTOKIHIB IL-2 Ta IL-10, HaBnaku, Oynu BiporigHo
(p<0,001) BULWLMMU, HIXX Y XBOPUX OCHOBHOI rpynu, ik
Npwv HassBHOCTi MOBEPXHEBOTO, TakK i IMMOOKOro ypaxeH-
HS nicnsonepauinHoil paHu.

OTxe, MOXHa 3p0OUTV BUCHOBOK, LLO Y NaLLEHTIB,
B SIKMX PO3BUHYNINCH iHOEKLIMHI yCKNagHeHHa nicns-
onepawiiHMX paH nicngd nepeHeceHnx ornepaTuBHUX
PEKOHCTPYKTUBHUX BTPy4YaHb 3 npmeoay KIHK cnocTte-
piranncs 6inbl BUpaxeHi 3MiHM Y CUCTEMI LIUTOKIHOBOT
perynauji BIgHOCHO rpynu KOHTposto. OCTaHHE npo-
SABNSANOCH 3HMXKEHHAM KOHLEHTpaLii npoTndananbHUX
umMTOKIHIB IL-2 Ta IL-10 Ha Tni akTMBaLii npo3ananbHuX
MexaHi3MiB i3 3poCTaHHAM KoHLUeHTpauii TNF-a ta IL-6
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Tabnuuga 3.
CepepHi 3Ha4eHHs OKpeMUX iMyHOTIOriYHUX NOKa3HUKIB CUPOBATKM KPOBI NPU Pi3HUX TUnax
yCKJlaAHEeHHSs nicnaonepauiiHoi paHu y xeopux i3 IOXB npoonepoBaHux 3 npusoay KIHK
(M=£m)

pynu gocnigXeHHs
KoHTponbHa (n=41) OcHoBHa (n=135)
Tun ycknagHeHHs nicnsone- [MMBUHa ypaxeHHs nicnsonepawiiHoi paHu 3a BiporianicTe pis-
JocnigxysaHi pauiiHoi paHu knacuoikauieto Shilagyi HULIE MK TTOKags-
HUKaMU 4OTMPbOX
MOKa3HUKK [MoBepxHeBe mnboke ypa>keHHs nigrpyn
Nimdouene [(Kpaesuit HEKPO3 YPaXKeHHs paHu paHu (p)
(n=12) (n=29) (Shilagyi 1) (Shilagyi Il 1ll)
(n=51) (n=84)
IL-2, nr/mn 2’??,;52’32 2,31£0,12 1,32£0,01 1,17£0,02 *** <0,001
IL-6, ir/mn 56,85£6,60 | 61,54x2,09 119,21+0,64 140,13+0,97 *** <0,001
Tt eoe e
22,31+2,33 19,76+1,29
IL-10, ; ’ ’ ’ 8,02+0,09 7,17+0,08 *** <0,001
e/ Tt b
TNFa,npmn | 19255088 1 16,1750.31 28,25+0,05 20,68+0,11 *** <0,001

MpumiTtka. BiporigHicTb pisHMLi MixX NokasHUKamMu:

NoBEPXHEBOro Ta MNOOKOro ypaxeHHs nicnsonepawuinHoi paHu:*-p<0,05, ** -p<0,01, ***-p<0,001;
nimdouene Ta NOBEPXHEBOIO YPaXEHHS nicnsionepaLinHoi paHu:

1 -p<0,05; 11 -p<0,01, 111 -p<0,001;

nimdouene Ta MmmMboKoro ypaxeHHs nicnsonepauiiiHoi paHu: » — p<0,05,

00 —p<0,01, c> — p<0,001;

KPaeBOro HEKPO3Y Ta MOBEPXHEBOIO YPaXKEHHSs MicsionepauinHoi paHn:

#- p<0,05, $f — p<0,01, $++ - p<0,001;

KPAeBOro HEKPO3Y Ta MMOOKOro ypaxKeHHs nicnsonepawiiHoi paHu:

= - p<0,05, == — p<0,01, === — p<0,001.

y cupoBaTLi KpoBi. [Mnboke ypaxeHHs nicnsonepawiii-
HMX paH PO3BMHYOCK Y OCi6 i3 BULLMM BMICTOM Yy CUPO-
BaTLi KPOBI OOCNIAKYBAaHUX NPO3anasbHUX LUTOKIHIB Ta
HUXYMM — NpoTu3ananbHux. B 3anexHocTi Big TuniB Ta

HUX paH Yy nauieHTis npooneposaHux 3 npusoy KIHK
O[HY i3 KJTIOHOBMX POJSIEN BiAIrpadTb NOPYLUEHHS iIMYH-
HOro CTaTycCy, LLO NMPOSBASIOTLCS 3MiHAMWU NapamMeTpiB
LIMTOKIHOBOIo GanaHcy.

rMMOUHN yCKNaaHeHb MicnsionepauiiHix paH BYBYEHHS
OKpEeMUX IMYHOJIOMYHMX napamMeTpiB NPOAEMOHCTPY-
Baso, WO HanBULLi PiBHI NpOTM3anasnbHUX LMTOKIHIB Ta
HaNHWXXYI PiBHI Npo3ananbHUX LIUTOKIHIB By BUSIBNEHI
Yy XBOPUX i3 NiMPaTUYHUMMN yCKNaaHeHHaAMU. Toai 9K y
oci6 i3 3ananbHUMK IHDEKUINHUMKN ypaxXeHHSIMW nic-
ngonepawiHnX paH CrnocTepirannuca HamHMX4i nokas-
HUKW NPOTM3ananbHUX LIMTOKIHIB Ta HaMBMLLi — Npo3a-
nanbHUX. Taki pesynbTaTv MOXYTb CBIAYMTM NPO Te, WO
Yy PO3BUTKY iHOEKLUINHNX YCKNagHEHb nicnsonepaLin-

MepcnekTuBM noganblnX A[oOchipkKeHb. [lep-
CMEeKTVBOI0 MNOAANbLUMX AOCHIIKEHb € BUBYEHHS
iIMYHHOro CTaTyCy nauieHTiB i3 yCKnaZHEHUMU nicns-
onepauinHIMn paHamu nicns PEKOHCTPYKTUBHMX One-
paTMBHMX BTPYYaHb Ha NepudepinHmnx apTepiax HUXKXHIX
KIHLIBOK Yy AMHaMIL NiKYBaHHS LWNSXOM BUBYEHHS BMIC-
TY LMTOKIHIB Y CMPOBATLi KPOBi 3 METOIO BAOCKOHANEH-
HA Ta NiABULLEHHA edEeKTUBHOCTI NikyBasbHO-NPodi-
NaKTUYHUX 3aX0AiB 4119 JAaHOI KaTeropii XBopux.
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BU3HAYEHHA BMICTY NPO3AMNAJIbHUX TA NMPOTUSAMAJIbHUX LUUTOKIHIB Y MNALUIEHTIB I3
IHDEKUIEIO OBJIACTI XIPYPIIYHOIO BTPYYAHHSA MNICJI9 PEKOHCTPYKTUBHUX ONEPALINA 3 NMPU-
BOAY KPUTUYHOT ILLEMIT HUKHIX KIHLIIBOK

BuxTtiok T. |., JlTanoBeusb J1. €.

Pe3lomMe. Y cTaTTi npeacTaBnieHo pesynbrati OOCHIOXEHHA BMICTY npo3ananbHux umTokiHiB TNF-a i IL-6
Ta nNpoTmM3ananbHUX UMTOKIHIB IL-2 Ta IL-10 y cmpoBaTUi KPOBi MALEHTIB i3 iIHPEKUINHMMN YyCKNAAHEHHAMM
nicnsgonepauinHux paH Nicns PeKOHCTPYKTUBHUX BTPYYaHb 3 MPUBOAY KPUTUYHOI iLleMii HUXHiX KiHuiBoK (KIHK).
MpoaHanizoBaHO 3MiHW O0CHIAXYBaHUX NOKA3HUKIB B 3aNe€XHOCTI BiA, AiarHOCTOBaHOI cTafji iHdekuii obnacTi
XipypriyHoro BTpy4aHHs (IOXB).

OTpuMaHi aaHi BKasyloTb Ha Te, WO PO3BUTOK iHOEKLIMHMX YCKNaAHEeHb NicnsionepauiiHnx paH nicns nepe-
HeCceHUxX onepaTuBHUX PEKOHCTPYKTUBHUX BTPyYaHb 3 npusoay KIHK BinGyBatoTbCs Ha TNi BUpaXeHMX NopyLLeHb
uMTOoKiHOBOI perynsuji. OcTaHHE NMposBASANOCcs 30iNblUEHHAM KOHLeHTpauii nposananbHux UMTOKiHIB TNF-o i
IL-6 Ta 3HMXEHHAM KOHLLEeHTpaLii npoTnsananbHuUxX UMTOKIHIB IL-2 Ta IL-10 y cupoBaTLji KpOBi NALLIEHTIB, Y AKUX
po3BuHynacb IOXB, wWwo BiporigHO BiAPI3HANOCS Bif, MOKA3HMKIB KOHTPOJIbHOI rpynn. BUBY4EHHS BMICTY OKPEMUX
iIMYHOJIOTYHMX NapaMeTpiB CBIAYMTb MPO akTMBALLO Npo3anajbHUX MexaHi3MiB CUCTEMMU LMTOKIHOBOrO 6anaH-
Cy Ha TNi iHdIKOBaHUX nicngaonepauinHnx paH BiAHOCHO NiMdaTUYHMX Ta illeMiYHUX yCKnaaHeHb. BupaxeHictb
3MiH AOCHioXyBaHNX NOKa3HWKIB 3pocTana i3 36ibLUeHHAM rMUONHU iHDEKLIMHOrO ypaXeHHs nicnsonepawinHoi
paHu.

Knio4oBi cnoBa: KpMTUYHA iLLEMISt HUXHIX KiHLIBOK, iHeKLis o6nacTi XipypriYyHOro BTpy4aHHs, npo3anabHi
Ta npoTu3ananbHi LMTOKIHN.

ONPEAENEHUE COOAEPXXAHUSA NPOBOCHAJIUTEJIbHbBIX U MTPOTUBOBOCHAJIUTEJIbHbIX LUTO-
KWHOB Y NALMEHTOB C UHPEKLUMUEN OBJIACTU XUPYPIMYECKOIO BMELLATEJ/IbCTBA MNOCIJIE PE-
KOHCTPYKTUBHbIX ONMEPALMIA MO NOBOAY KPUTUYECKOW NMLLEMUN HUXKHNX KOHEYHOCTEM

BoixTiok T. U., Jlanoseu, J1. E.

Pe3lome. B cTtaTbe npeacrtaBneHbl pe3ynbTaThl UCCNEeN0BAHUS COAEPXAHWS NPOBOCMANUTENbHbIX LIUTOKM-
HOB TNF-a 1 IL-6 n npotneoBocnannTenbHbiX UMTOKNHOB IL-2 1 IL-10 B CbIBOPOTKE KPOBM NALMEHTOB C MHDEK-
LLMOHHBIMUW OCJIOXHEHUSIMI MOCEONEPALMOHHBIX PaH NMOCE PEKOHCTPYKTMBHbLIX BMELIATENbCTB MO NOBOAY KPU-
TUYECKOW nweMum HUXHMxX koHevHocten (KMHK). NMpoaHannanpoBaHbl UI3SMEHEHNSA UCCIeQyeMbIX NoKa3aTtenen
B 3aBMCUMOCTW OT ANArHOCTUPOBAHHOW CTaanu nHdekumMmn obnacTn xmpyprmyeckoro BMewartensctea (MOXB).

[Mony4yeHHble OaHHbIE YKA3blBAIOT HA TO, YTO Pa3BUTUE NHPEKLMOHHBIX OCIIOXHEHWUIM MOCNE0oNnepPaLMOHHbIX
paH Nocne NepeHECEHHbIX ONepaTnUBHbIX PEKOHCTPYKTMBHbIX BMewwaTenscte no nosoay KNMHK npouncxoasat Ha
dOHe BbIpaXEHHbIX HAPYLLUEHWN LMTOKMHOBOW perynaumn. NocnenHee NposiBASaoCh YBENMYEHNEM KOHLEHTPA-
LMK NPOBOCNANNTENbHbLIX LUMTOKMHOB TNF-a 1 IL-6 1 CHUXEHMEM KOHLIEHTPaLUMN NPOTUBOBOCHANUTENbHbLIX L~
TOokMHOB IL-2 1 IL-10 B CbIBOPOTKE KPOBM NALMEHTOB, Y KOTOPbIX padsunacb MOXB, n 4oCTOBEPHO OT/IMYANOCh
OT nokazaTenern KOHTPOJbHOW rpynnbl. M3ydyeHne coaepXaHus OTAEeNbHbIX MMMYHOJNIOMMYECKMX NapamMeTpoB
cBUAETENbCTBYET 006 akTMBaLMN NPOBOCHANNTENbHbIX MEXAHU3MOB CUCTEMbI LUTOKMHOBOIO HanaHca Ha GoHe
MHOULMPOBAHHbIX MOCNE0NEePaLMOHHbIX PaH OTHOCUTENbHO NMM@PATUYECKUX U NLLEMUNYECKUX OCNOXHEHWNIA. Bbl-
paXxeHHOCTb M3MEHEHWIA CCeQYEMbIX MOKa3aTesnel pocna ¢ yBeIm4eHMeM rnyobuHbl MHOEKLMOHHOIO nopaxe-
HMS NocneonepauioOHHON paHbl.

KnioueBble cnoBa: Kputrniyeckasa UWLeMms HUXXHUX KOHEYHOCTEN, MHPEKLMS 001aCcTu XMPYpPrnyeckoro BMe-
LwaTtenbCTBa, MPOBOCNANUTENbHBIE U MPOTUBOBOCNANINTENbHbLIE LUTOKUHbI.

DETERMINING THE CONTENT OF PROINFLAMMATORY AND ANTI-INFLAMMATORY CYTOKINS IN PA-
TIENTS WITH SURGICAL SITE INFECTION AFTER RECONSTRUCTIVE OPERATIONS FOR CRITICAL LIMB
ISCHEMIA

Vykhtyuk T. I., Lapovets L. E.

Abstract. The need to improve the efficiency of treatment and rehabilitation of patients, who have developed
infectious complications of postoperative wounds after the reconstruction for critical limb ischemia (CLI), neces-
sitates a deeper study and understanding of the pathogenetic mechanisms of the development of surgical site
infection (SSI). The immunopathogenesis of infectious complications of postoperative wounds, namely the im-
portance of the system of cytokine regulation in their development, is of particular interest. The cytokine network
includes a large group of low molecular weight compounds that participate in complex mechanisms of develop-
ment of inflammatory reactions, determine the type and duration of immune response, and provide regulation
of vascular tone, processes of hemostasis and blood cell proliferation. Due to high prevalence of SSl in clinical
practice, the role of pro- and anti-inflammatory cytokines as markers of local postoperative inflammation of soft
tissues of the lower extremities is relevant.

Therefore, the objective of our study was to investigate the content of proinflammatory TNF-a and IL-6 and
anti-inflammatory IL-2 and IL-10 cytokines in patients with postoperative wound complications after reconstruc-
tive interventions for CLI, but also to evaluate the studied parameters depending on SSI stages.

The object and methods of the study. The study of individual pro-and anti-inflammatory immune parameters
was conducted in 135 people with complicated postoperative infectious wounds after reconstructive surgery on
great vessels of the lower limbs, who constituted the study group. The control group included 41 persons, who
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developed complicated post-operative wounds of non-infectious origin after surgery for CLI. Stages of infectious
lesion of soft tissues after the reconstruction were determined by Szilagyi classification (1972). The content of
proinflammatory TNF-a and IL-6 cytokines and anti-inflammatory IL-2 and IL-10 cytokines in blood serum was
investigated to assess the immune status of patients with SSI.

Blood sample collection was carried out on the first day after detecting complications of postoperative
wounds in the morning on an empty stomach. The study of immunological parameters was performed by the im-
munoassay method (ELISA) using the sets of CJSC Vector-Best (Russia) in accordance with the manufacturer
recommendations and instructions. Statistical data was computed using Statistica 8.0 software.

Study results and their discussion. The results of the study with the determination of the quantitative content
of proinflammatory TNF-a, IL-6 cytokines and anti-inflammatory IL-2 and IL-10 cytokines in blood serum of pa-
tients of the studied groups are presented in Table 1.

There was a significant (p<0.001) increase in the levels of proinflammatory IL-6 and TNF-a cytokines in pa-
tients of the study group in comparison with patients in the control group. At the same time, the content of anti-
inflammatory IL-2 and IL-10 cytokines in serum of patients in the study group was significantly lower (p<0.001)
than in the controls.

Table 2 shows the results of determining the concentrations of immunological parameters studied in the study
group patients at different stages of SSI course. The obtained data revealed a significantly (p<0.001) higher level
of proinflammatory IL-6 (142.03+1.51 pg/ml) and TNF-a (30.17+0.17 pg/ml) cytokines in patients with stage Il
of the postoperative wound lesions by Szilagyi classification than in patients with Il and | stages of postoperative
wound lesions. The levels of anti-inflammatory IL-2 and IL-10 cytokines in serum were significantly lower in indi-
viduals with stage Ill SSI by Szilagyi than in patients at stages Il and I.

Infectious postoperative wound lesions were characterized by different depth (Table 3). The depth of post-
operative wound was superficial in 51 patients with stage | of the postoperative wound infections, classified by
Szilagyi, which accounted for 37.78+4.17% of all patients in the study group, and 84 patients with stage Il and Il
SSI (62.22+4.17%) had deep infectious lesion of the postoperative wound.

Levels of proinflammatory IL-6 and TNF-o cytokines were higher in the study group patients with deep postop-
erative wound lesions, compared with the corresponding indices of patients in the study group with superficial le-
sions of the postoperative wound (p<0.001). Conversely, the concentrations of anti-inflammatory IL-2 and IL-10
cytokines were lower among patients in the study group with deep postoperative wound lesions.

Simultaneous comparison of the levels of the studied blood serum parameters of patients in four different
types of postoperative wound complications depending on the depth of infectious lesions and the type of non-
infectious complications were significant (p<0.001). The levels of proinflammatory cytokines were lower, and
the concentrations of anti-inflammatory cytokines were higher in patients with both lymphocele and marginal
necrosis than in patients of the study group (p<0.001), both in the presence of superficial and deep postopera-
tive wound lesions.

Conclusion. The obtained data indicate that the development of infectious complications of postoperative
wounds after the postoperative reconstruction for CLI operative surgery occurs in the settings of marked impair-
ment of cytokine regulation. The latter was manifested by an increase in the concentration of proinflammatory
TNF-a and IL-6 cytokines and a decrease in the concentration of anti-inflammatory IL-2 and IL-10 cytokines in
blood serum of patients with developed SSI, which significantly differed from those of the control group. The
study of the content of individual immunological parameters indicates the activation of proinflammatory mecha-
nisms of the cytokine balance system in the settings of infected postoperative wounds in relation to lymphatic
and ischemic complications. The severity of changes in the studied parameters increased with an increase in the
depth of the infectious postoperative wound lesions.

Key words: critical limb ischemia, surgical site infection, proinflammatory and anti-inflammatory cytokines.
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