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ABH3 “TepHonNiNnbCbKUi gepxaBHUA MeguuHuii yHiBepcuteT imeHi I. . Fop6avueBcbKoro”

MOPYLLEHHS MPOLECIB MNIAHOI NEPOKCUAALIT TA AHTUOKCUAAHTHOIO 3AXUCTY B TKAHUHI
NEFEHB Y NI3HIA NEPIOA, TPABMATUYHOI XBOPOBM TA iX KOPEKL|Sl KAPBEALIETAMOM

MOPYLIEHHA MPOLECIB MIMIAHOT MEPOKCUAALLT TA AH-
TUOKCUAAHTHOIO 3AXUCTY B TKAHVHI NIEFEHb Y MI3HIV
MEPIOL TPABMATUYHOI XBOPOBEW TA X KOPEKLIA KAPBA-
LIETAMOM — ¥ cTaTTi BUKIaAeHo, WO nif BNAVBOM MONITPaBmu
yepes 7—-28 fi6 nocTTpaBMaTMYHOrO Mepiody B TKaHWHI NereHb
BigMiYa€eTbCs BUPaXeHa iHTeHcudikauisi mpowueciB NinigHOT Nepok-
cupaui, ska NposiBNAETLCA CTATUCTUYHO AOCTOBIPHUM 36i/bLUEHHAM
BMICTy TBK-akTMBHUX NPOAYKTIB, L0 HE KOMNEHCYETHLCA NiABULLEH-
HSAM yepes 14 i 28 gobu aktnHOCTI COJ, i3 3HAUHUM BiAXWUIEHHAM
aHTVOKUCAAHTHO-MPOOKCUAAHTHOrO 6anaHcy B 6ik nepeBaaHHs
NPOOKCUAAHTHMX MeXaHi3MiB. 3acTocyBaHHs kapbaueTamy B [03i
5 Mr Ha Kifjorpam mMacu TBapviH MPOTSArOM ABOX TWDKHIB NIC/1A HaHe-
CEHHS TpaBMV CYNPOBOKYETLCSA 3HUKEHHAM BMIiCTY TBK-akTUBHMX
NPOAYKTIB Y TKaHWHI NereHb, NigBuWeHHAM akTuBHOCTI CO/ i
Katanasu Ta 3MileHHsIM BennunHn Alll B 6ik nepeBakaHHst aHTu-
OKCUJAHTHUX MEeXaHi3MiB.

HAPYLWEHWE NMPOCECCOB NNMNAHOW NEPOKCUAA-
UMM U AHTUOKCUOAHTHOWM 3AWMTLI B TKAHU NIEFKVX B
no3aHNM NEPUOL TPABMATWUUYECKOW BOJIE3HN U UX
KOPPEKUMA KAPBEALEETAMOM — B cTaTbe M3/10XeH0, YTO Noj
B/IMAHWEM NOMNTPaBMbl Yepe3 7—28 CyTOK MOCTTpaBMaTnyeckoro
nepuoja B TKaHW NErkux 0TMeYaeTCs BblpaXeHHas MHTeHcudka-
Ly NpoLeccoB NIMNUAHON nepokcuaaumu, Kotopas NposBaseTcs
CTaTUCTUYECKN [LOCTOBEPHBIM YBENMYEHNEM cofepxaHua TBK-
aKTUBHbIX MPOAYKTOB, HE KOMMEHCMPYeTCsi NOBbILLEHNEM Yepes
14 n 28 cyTok akTBHOCTU CO/, CO 3HAaUYUTENbHbIM OTK/IOHEHVEM
aHTVOKCUAAHTHO-NPOOKCUAHTHOTO 6anaHca B CTOPOHY npeobna-
[aHns NPOOKCUAAHTHBIX MeXaHW3MoB. MNpuMeHeHVe kapbalieTama B
[03e 5 Mr Ha KnnorpaMm Macchbl X1BOTHbIX B TeUeHUe AByX HeAenb
rocsie HaHeceHns TpaBMbl COMPOBOXAAETCH CHDKEHNEM Cofepxa-
HWs1 TEK-aKTUBHbIX NPOAYKTOB B TKAHW N1ErKMX, NOBbILLIEHVEM aKTUB-
HocTu CO/l 1 kaTanasbl U CMeLLeHneM BennynHbl ANV B CTOPOHY
npeobnafaHna aHTVOKCUAAHTHBIX MEXaHN3MOB.

DEVIATION OF LIPID PEROXIDATION AND ANTIOXIDANT
DEFENSE OF THE LUNG TISSUE OF TRAUMATIC DISEASE
IN THE LATE PERIOD AND CORRECTION OF CARBACETAM
— The article stated that exposure to trauma due 7-28 days of post-
traumatic period in lung tissue observed pronounced intensification
of processes lipid peroxidation, which shows statistically significant
increase in the content of TBA-active products, which is not
compensated by the increase of 14 and 28 fractions SOD activity,
with significant deviation antioxidant-prooxidant balance towards
predominance of oxidative mechanisms. Application of Carbacetam
— 5 mg per kilogram of animal within two weeks after causing injury
associated with lower content of TBA-active products in lung tissue,
increased activity of SOD and catalase and the offset value in the
direction API prevalence of antioxidant mechanisms.

KniouoBi cnoBa: nonitpaBma, NereHi, NepokCUaHe OKUCHEHHS
ninigis, cynepokcugancmyTasa, katasiasa, kapbaueram.

KnioueBble cnosa: nosimMTpasma, sierkne, nepokcuaHoe okKvce-
HVe NNMAoB, cynepokcuaaucMyTasa, karanasa, kapbaleTtam.

Key words: polytrauma, lungs, lipid peroxidation, superoxide
dismutase, catalase, Carbacetam.

BCTYI AkTunBaujia npouecis NinigHoi nepokcuaawii € no-
CTiiHUM CYyNyTHMKOM TSKKOT TpaBmu [1]. Lle 3ymoBnieHo pos-
BWUTKOM TiMOKCii TKaHWH Ta opraHis, NPOBiAHUM MeXaHi3MOM
AKOI € YpaKEHHS NlereHb, WO BUHMKAE abo NEepBMHHO Npu

TopakasibHili TpaBMmi, @60 BTOPUHHO K HACMIA0K CUCTEMHOT
BiANOBiAi opraHiamMy Ha 3anasieHHs. B uux ymoBax, He3asex-
HO Bif, €TIONONYHOro YMHHUKA, HacTae NopyLIeHHs andysii
rasiB yepes asibBe0s10-KanisiipHy memopany [2, 3].

Ha cborofHi foBefeHo, LWo nik sinonepokcuaadii 3a ya-
COM BiZNoBigae HanbiNbLUi IHTEHCUBHOCTI peakLii opraHiamy
Ha 3anasieHHs, 3yMOB/IEHOT BUKUAOM Yy CUCTEMHUIA KPOBOTIK
npo3sanasbHNX Mmegiatopis [4]. PO3BUTOK rinokcemii, CTumy-
NAuia NinigHOT nepokcraayii akTusalis npoLecis LUTosisy,
CTUMY/ISALA @anonTO3Y HeraTMBHO BiAGUBAIOTb Ha TKAHUHAX i1
opraHax i 3amMmukaroTb “X1ubHe” Koo, L0 NPU3BOANTb [0 PO3-
BWTKY NOMIOPraHHOT HEAOCTATHOCTI 3 BTATHEHHAM Y NaTos10-
riYHWI NpoLec cepus, slereHb, HUPOK, NeYiHKK, LeHTpasibHOT
i nepuchepryHOT HepBOBOT cnuctemu [5].

Y 3B'A3Ky 3 UMM, BaX/IMBOK NPO6GJEMOIO iIHTEHCUBHOI
Tepanii TpaBMaTU4HOT XBOPOOM € MOLLYK 3ac06iB CUCTEM-
HOrO aHTMOKCUAAHTHOro BNAMBY. Cepej, HUX BaX/iuee
Micue nocigalTb npenapaTy HOOTPOMHOI Aji. Cepepn HUX
NOMITHO BUAINAETLCA KapbaueTam, kit po3pob/1eHo B IH-
CTUTYTI (Pi3uKO-0opraHivHoi ximii Ta Byrneximii HAH Ykpainu
(M. JoHeubk). BiH 3a aHTMaMHeCTUYHO akTuBHICTIO B 100
pasiB, a 3a aHTUrNOKcU4HoW — Y 29—-35 pasiB nepesepLuye
nipayetam, WO € KNacM4YHUM npenapaTroM HOOTPOMHOI Ail
[6]. BcTaHOBNEHO, WO npenapaT Mae aHTUAMHECTUYHY,
AHTUrNOKCUYHY, aHKCIOMITUYHY | MPOTULLIOKOBY Ail Ta MOXe
cTatn NepcnekTMBHUM 3aco60M NonepekeHHs He TiflbKu
HeMporeHHoI ANCAYHKLIT, ane i ypaXeHHs iHLWKX OpraHiB i
CMCTEeM OpraHiaMy 3a yMOB TpaBMaTU4HOI XBOPOOU.

MeToto po6oTu 6ys1o 3'acyBaty 0co6/IMBOCTI NOPYLLUEHb
npoLiecis NiNigHOT nepokeugaLi Ta aHTUOKCUAAHTHOTO 3axmc-
Ty B TKaHVHi NlereHb Y Ni3Hili nepios TpaBMaTU4HOi XBOPO6M
Ta ePeKTMBHICTb X KOpeKUis kapbaleTamoMm.

MATEPIAIN | METO/W EkcnepMeHTU NPoBeLEHO Ha
120 HeniHiNHMX Ginnx LWypax-camusax macot 180-200r,
AKX YTPUMyBann Ha CTaHAapTHOMY palioHi BiBapito.
TBapvH NO4INUAN Ha TPW TPYNU: ABi OOCAIAHUX | KOHT-
ponbHy. B gocnigHi rynu yBiiiLLIn TBapyHW, SKUM B YMOBaXx
TiONeHTas10-HaTPieBOro Hapko3y (40 Mr Ha kiforpam mMacu
BHYTPILWHbOYEPEBHO) MOAE/OBaAN NoMiTpaBMy 3a pPo3-
po6sieHM Hamu cnocobom [7]. KOHTpOsIbHY rpymny Tifbku
BBOAM/IN Y HAPKO3.

Y nepLwiii gocnigHi rpyni NPOTArom ABOX TWDKHIB Nicns
HaHeCeHHs NoMITpaBMM BHYTPILLUHbOYEPEBHO BBOAWIIN Kap-
6avuetam (IHCTUTYT hi3MKO-OpraHivyHoi Ximii Ta Byrneximii HAH
YKpainn, [JoHeubk) B A03i 5 M Ha Kinorpam mMacu TBapyiHu
[8]. Apyriii pocnigHili rpyni BBOAWAN (hi3i0NO0riYHNI PO3UMH
B €KBiB&/IEHTHI A03i.

3 eKcrnepumeHTy TBapyiH BUBOAW/IN MiCNA HapKoTM3aLil
LLSIAXOM TOT&/TbHOrO KPOBOMYCKaHHS i3 cepus yepes 7, 14, 21
i 28 fi6 nicnsa TpaBmu. Y TBapWH, SiKi BUXKWAW, B TOMOreHari
TKaHUHW NlereHb OLiHIoBasIM CTaH NepoKCUAHOTO OKUCHEHHS
ninigis (MOJT) 3a BmicToMm TBK-akTuBHUX npoaykTis [9]. Pi-
BEHb aHTVOKCUAAHTHOI CUCTEMM B JIEFEHSAX BU3HAYaIN 33 aK-
TUBHICTIO cynepokcuaancmtyasun (CO/) [10]ikatanasm [11].
Takox po3paxoByBa/iM aHTVOKCUMAAHTHO-NPOOKCUAAHTHUI
iHOEKC 3a CniBBIAHOLWEHHAM aKTUBHICTb KaTanasu/BMicT
TBK-akTBHMX npoaykTis MO [12].

OTpumaHi LmMdpoBi AaHi 06pobasIn cTaTUCTUYHO. Bipo-
rigHICTb BIAMIHHOCTEN MiX AOCNIAHVMY | KOHTPOJILHO Tpy-
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namm ouiHIOBasIM 3 BUKOpUCTaHHAM nporpamu STATISTICA
(“StatSoft, Inc.”, CLLA).

PE3Y/NIbTATU AOCNIAXEHb TA IX OBrOBOPEHHSA
Y TKaHuHI nereHb (Tab6n.) BmicT TBK-akTMBHUX NPOAYKTIB
MO/ nicna mogentoBaHHA NOITPaBMK MOCTYMNOBO 3HMXYBaB-
€A 37 10 28 fi6 i3 NOBTOPHUM 36iNbLUeHHAM Yepes 21 fo6y.
Y BCi TEPMIiHV CNOCTEPEXEHHSA NOKa3HVK BUABMBCS iCTOTHO
GiNblWMM, HX Yy KOHTponi (p<00,05). Micns 3actocyBaHHA
KapbavLeTaMmy nokasHVK 3MiHIOBaBCS KO/mBasibHO. Yepes 7
Ta 21 nobu BiH NepeBuLLyBaB piBEHb KOHTPOJILHOT Fpynu (Big-
nosigHo Ha 10,81 59,5 %), L0 6yN10 CTATUCTUYHO BIPOTiAHM
(p<0,05). Yepes 14 ai6 nokasHUK JOCAraB PiBHA KOHTPO/IO
(p>0,05), a yepes 28 fi6 ctaBaB HaBiTb ICTOTHO MEHLUVM
Bif, HbOro (Ha 16,3 %, p<0,05). 3BepTae Ha cebe yBary ToW
ghakT, LLLO B YCi TEPMiHM CriocTepexeHHs BMICT TBK-akTUBHUX
npoaykTie NMOJ1y TKaHUHI NereHb 6yB CTaTUCTUYHO BipOrigHO
HDKYMM, HX Y rpyni TBapyH 6€3 kopekwii (BianosigHo Ha 48,4,
21,6; 21,2 30,0 %, p<0,05).

[JvHawmika aktmBHocTi CO/Jl y TKaHWHi nereHb nicns moge-
NOBAHHSA NOMiTpaBMU 3MiHIOBas1acs KOIMBa/TbHO i3 cTaTuc-
TUYHO 3HAYYLLMMK NiAAOMaMN CTOCOBHO KOHTPOJIbHOT rpynu
yepes 14 28 gi6 (p<0,05). 3acTocyBaHHSA kapbalieTamy npu-
BOAM/I0 A0 CTATUCTUYHO BIPOTiZHOrO MifBWLLEHHSA aKTUBHOCTI
CO/], cTOCOBHO KOHTpO/I0 Yepe3 7—21 nobwu (BignoBigHO Ha
29,6 36,21 19,6 %, p<0,05). Uepes 28 fi6 nokasHuk Hopma-
nizyeascs (p>0,05). MNopiBHIOLYM OTPUMaHWIA pe3ybTar i3
[JOCnigHo rpynoto TBapuH 6e3 KopekLii, 3'acyBanocs, Lo
yepes 7 Ta 21 nobu y rpyni TBapuH i3 KOpeKLieo kapbave-
TaMOM MOKa3HUK cTaBaB CTATUCTUYHO BipOrigHO GiNbLUUM
(BignosigHo Ha 46,4 i 21,5 %, p<0,05).

AKTVUBHICTb Katasna3n B TKaHWHi /lereHb nicns HaHe-
CEeHHs noniTpaBMy 3HaxoAmnaca Ha piBHI KOHTPOJIbHOT
rpynu (p>0,05). Tinbku yepes 21 no6y B Ui rpyni NOKa3HMK
CTaTUCTUYHO [LOCTOBIPHO 3HVXYBABCS MOPIBHAHO i3 KOHT-
ponem (p<0,05). 3acTocyBaHHA KapbaueTamy yepes 7-14
[i6 nocTTpaBMaTMyHOro nepioay npu3BoAuMI0 A0 iCTOTHOro
30i/1bLLIEHHST aKTUBHOCTI KaTasia3u CTOCOBHO KOHTPOSTHO (BiA-

noBigHo Ha 80,1 i 54,4 %, p<0,05). Yepes 21 o6y NoKasHMK
3HWKYBAaBCS | gocsiraB piBHA KOHTposto (p>0,05). Uepes 28
[i6 BiH NpPOAOBXyBaB 3HWXYBATWCA i CTaBaB CTATUCTUYHO
BipOrifAHO MEHLUUM, HX Y KOHTPObHINA rpyni (Ha 27,2 %,
p<0,05). Mpu LubOMyY Yepes 7—21 f06K aKTUBHICTb KaTanasun
B TKaHWHI siereHb 6yna icTOTHO GiNbLLIOoK Yy AOCNiAHIA rpymi
TBapWH i3 KOpeKLiew kapbalueTtaMoM MOPIBHAHO 3 AOC/iA-
HOIO rpynoto Wwypis 6e3 kopekuii (BignosigHo, Ha 73,1, 83,0
30,4 %, p<0,05), a yepes 28 Ai6 — cTaBaia CyTTEBO HXYOHD
(Ha 21,4 %, p<0,05).

BenuunHa Al nicna HaHeceHHs NoNiTpaBMu y BCi TEPMIHK
crnocTepexeHHs 6y1a 3Ha4HO HVXKHOIO Bif, PiBHS KOHTPO/TbHOT
rpynu (p<0,05). lMicns 3acTocyBaHHs KapbaueTamy BeNIMUMHN
Al y TKaHWHI NlereHb 3a3HaBania Ko/MBasIbHUX BiXWNEHb.
Uepes 7 i 14 pi6 nokasHWK iCTOTHO NepeByLlyBaB pPiBEHb
KOHTPO/IbHOT rpynu (BignosigHo Ha 102,4 i 45,2 %, p<0,05).
Uepes 21 o6y NoKa3HWK 3HKYBABCS | CTaBaB CYyTTEBO MEH-
LLUIMM CTOCOBHO KOHTpOSIO (Ha 36,7 %, p<0,05), a yepes 28
[i6 — Hopmani3yBaBCsi Ta Bif, PiBHS KOHTPO/IbHOT Fpynin npak-
TWUYHO He Bigpi3HABcs (p>0,05). MopiBHIOKUM AOCNIAH TPYNK,
3'AcyBasIocs, L0 B YCi TEPMIHW CMOCTEPEXEHHS BeNnymHa
Al TKaHWHW NereHb Ha Ti 3aCTOCyBaHHA KapbaleTamy byna
CYTTEBO BiNbLLOK, HX Y TBApWH 6e3 KopekKLjil: yepe3 7 Ai6 —y
4,52 pa3a, yepes 14 pi6 —y 2,27 pasa, yepes 21 foby —B 1,66
pasa, yepes 28 gi6 — B 1,27 pasa, p<0,05).

TaknM YMHOM, XapakTepHOK prcoto kapbauetamy € BU-
paxXeHnii aHTUOKCUAAHTHWIA BM/IMB, SKUiA 3abe3nevye npo-
TEKL|il0 BUCHaXKEHHS akTMBHOCTI CO/] i kaTanasmn y TKaHWHi
NereHb 3 04HOYaCHVM NPUTHIYEHHSAM IHTEHCUBHOCTI MpoLeciB
ninigHoT Nnepokcugalii. BpaxoByum Tol (oakT, Lo B yMOBax
noniTpaBmMu Y TKaHWHI JIereHb OCHOBHUM [KEPesIOM aKTUBHUX
(hOpM KMCHIO € aKTuBaList HeTPOiNbHUX rpaHyoLuTiB [13],
MOXHa NpuUNyCcTUTY, WO KapbaueTam 34iCHI0E BN/IMB i Ha
CUCTEMHI NPOSIBYM 3anaslIeHHs, WO Ma€e BaX/IMBE 3HAUYEHHS Y
NPOTEKLii TKAHVHW IeTeHb B yMOBaXxX TpaBMaTnyHOT XBOPOOU.
OTmxe, kapbaueTam € NepcneKkTBHUM 3aCO60M aHTUOKCH-
OAHTHOT | LMTONPOTEKTOPHOT AiT B YMOBaX TSHKKOT TPaBMW.

Ta6nuus. BigxuneHHs nokasHukis MOJ1 Ta aHTUOKCUAAHTHOTO 3aXUCTY TKAHUHM JIereHb y BignoBigb Ha noniTpaBmMy Ta ii
Kopekuito kap6auetamom (M+m)

[lo6a nocTTpaBmMaTNyHOro nepiogy
Moka3HuK pyna K(z:lggl)-'b 7 14 21 28
(n=6/6) (n=6/6) (n=6/6) (n=5/5)
TBK-aktnBHi npoaykTy [[oniTpaBma 43540 12 9,96+0,16" 5,89+0,46" 8,81+0,23" 5,20+0,39
MO/, MKMOsb-Tt MoniTpaBma+ kapbaveram O 4,82+0,14" 4,62+0,28 6,94+0,26" 3,64+0,26"
p <0,05 <0,05 <0,05 <0,05
MonitpaBma 31,75+2,36 48,78+2,83" 35,32+1,61 40,21+1,37"
coa, % MoniTpaema+ kapbaueram 35.87+1,01 46,47+1,54 48,85+3,20" 42,90+1,33" 36,17+1,69
p <0,05 >0,05 <0,05 >0,05
MonitpaBma 27,63+1,68 22,42+1 91 20,77+0,70 24,61+1,82
Karanasa, % Monitpaemar+ kapeaueram| 20°"*0%1 [74783+291 | 41,0445.15' 27.09£0,66 | 19.35+1.17
p <0,05 <0,05 <0,05 <0,05
Al MoniTpaBma 6.21+0.30 2,78+0,19 3,97+0,48" 2,37+0,10 4,20+0,18"
MoniTpaBma+ kapbaueram e 12,57+0,85 9,02+1,09" 3,9340,16" 5,33+0,36
p <0,05 <0,05 <0,05 <0,05

MpuMmiTkK: 1) * — BipPOriAHICTb BiAMIHHOCTEN CTOCOBHO KOHTPO/IbHOT rpynu (p<0,05);
2) p — BipOrigHICTb BiAMIHHOCTEW MiX rpynamu nikoBaHuX i HenikoBaHNX TBapPUH;

3) N —y YNCeNbHUKY KiNbKICTb TBAPVIH Y Fpyni LLYpPIiB 3 NOAITPABMOL0, B 3HAMEHHWKY KiNlbKICTb TBAPVIH Y rpyni LLYpIiB 3 NOITPaBMOK, KOperoBaHmx

Kapb6avetamom.

BWCHOBOK 1. MNig BnavBom nonitpasmu yepes 7—28 ai6
nocTTpaBMaTUYHOro nepiofy B TKAHWHI IereHb BigMiYaeTbCA
BMpaXeHa iHTeHcudikalisi npouecis NinigHOT nepokcuaadii,
AKa NPOSAB/IAETLCA CTATUCTUYHO JOCTOBIPHUM 36i/bLIEHHAM
BMICTy TBK-akTMBHUX NPOAYKTIB, k& HE KOMNEHCYETbCA Mif-
BULLEHHAM Yepes 14 i 28 gobu aktnBHOCTI CO/, i3 3HAYHUM
BIAXW/TEHHAM aHTUOKNCAAHTHO-MPOOKCUAAHTHOTO 6anaHcy B
6iK NepeBaxaHHS NPOOKCUAAHTHUX MeXaHIi3MiB.

2. 3actocyBaHHs Kapbauetamy B 03I 5 Mr Ha Kinorpam Macu
TBaPVH MPOTSATOM ABOX TWXKHIB MiC/A HAHECEHHS TPaBMW CYMpPOBO-
[DKYETBCS 3HDKEHHAM BMICTY TBK-aKTVBHMX NPOAYKTIB Y TKaHWHI
nereHb, NiasuLLeHHAM akTmBHOCTI CO/ i kaTaniasu Ta 3MiLLEHHAM
BeNMUMHM ATl B 6ik NepeBavkaHHsA aHTVIOKCUAAHTHWX MEXaHI3MIB.

Y nepcnekTuBi nepeadadvacTbCs KOMMNIEKCHE AOCIAKEHHS
MexaHi3miB BrunBYy kapbauetamy Ha nepebir ekcnepvMeH-
TasIbHOT MONITPaBMu.
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