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CTAH CUCTEMU OKCUAY A3OTY NPU EKCNEPUMEHTAJIbHOMY LLIUPOS3I
MEYIHKU

ABH3 «TepHoninbcbkuii AepxxaBHU Mean4Huii yHiBepcuteT iMm. |. 9. lTop6ayeBCcbkoro

MO3 Ykpaiuu» (M. TepHoninb)

Pob6oTa € ¢pparMeHTOM KOMMIEKCHOI HaykOBO-[0-
cnigHoi Temun kadegpu dapmakonorii 3 KJiHIYHOK
dapmakonorieto JBH3 «TepHONinbCbKNi OepXXaBHU
MeauyHuin yHiBepcuTeT iM. |. . fopbayescbkoro MO3
YkpaiHun» «Bnnne nonepeaHukie Ta iHribiTopie cuHTE3Y
oKcuay a3oTy Ha nepebir meTabonivHMX NPOLECiB NpuU
NnaTosIOrivYHMX CTaHax Pi3HOro reHesy», Negepx. pee-
cTpauii 0107U004456.

BcTyn. Y 3aranbHOCBITOBUN CTPYKTYPI CMEPTHOC-
Ti uMpo3 nediHkn, 3a paHummn BOO3, 3arimae wocTte
Mmicue, B YkpaiHi — n’ate. Ha ancnaHcepHomy o6niky
3apas B Hawin aepxasi € NnoHan 40 TMCSY XBOPUX 3 Ln-
po3om nediHkm (128 Ha 100 Tnc. HaceneHHsq) [1]. Mpo-
FHOCTUYHO-HECNPUATIMBUIA Nepebir 3axBOPIOBaHHSA,
nopsiA4, i3 CknagH1UM naToreHe3oM Moro NposBiB, 3yMOB-
JI0E NoLuyk AieBunx 3acobis 1ioro dapmakokopekLiii.

CTpykTypHa nepebyaoBa opraHy Ta Tinokcisa npu
LMPO3i NMeYviHKn BeayTb A0 NOPYLUEHHSA BHYTPILIHbOMNE-
YyiHKOoBOi remoauHamiku [4, 6]. MopTanbHa rinepTeHsis
MOCTYNOBO MPU3BOAUTDL | O CUCTEMHUX 3MiH FreMOoan-
HaMikK, 00 SKUX Hanexartb MNiABULLEHHS 4acTOTU cep-
LleBUX CKOPOYEeHb i CepLEBOro iHOEKCY, a TaKoX 3MeH-
LLIEHHSI CUICTEMHOrO CYAMHHOIO OMNopy.

Bigpomo, o y naToreHesi uMposy neyviHku, a came,
nopyLUieHb CUCTEMHOI rEMOANHAMIKN Ta PO3BUTKY Me-
TaboniyHMX NOpPYLUEHb NMpU AaHiil natonorii, NpoBigHy
ponb Bigirpae okcug a3oty (NO). BueHnmn Valance i
Moncada (1991) 6yno BUCYHYTO rinoTesy npo Te, Lo
rinepnpoaykuia NO npu umpo3i nediHkn nos’sa3aHa 3i
3POCTaHHSAM eHO0TOKCEeMIl, fika Yepe3 CUCTEMY LMTO-
KiHiB CTUMYNIOE CUHTE3 oKkCcmay a3oTy [14]. Pe3ynstaTtun
IHLWIKX OOCNIAHVKIB 3acBigynau, Lo B yMOBax UMpo3y
BMHUKAE 3HMXKeHHS 6iopocTynHocTi NO Ta HapoCTaHHS
ABWLL, OPraHHOT Ba3OKOHCTPUKLIT, LLLO BeAe 00 PO3BUTKY
nopTanbHOI rinepTeHsii npu gawin natonorii [3, 9].

MeTta pocnipxeHHs. BpaxoByloun BuLLe3a3Haye-
He, 3 METOI0 BUBYEHHS POJIi LLIET BACOKOPeakLinHo3aaT-
HOi MOJIEKYMM B MAaTOrEHE3i UMPOTUYHOIO YPaKEHHS
nedviHkn Hamu Oyno NPOBEAEHO AO0CNIAXEHHSA nokKas-
HWKIB CTaHy CUCTEMU OKCUAy a30Ty Npu eKCNepuMeH-
TanbHOMY LiMPO3i, BUKIINKAHOMY TPUBASIM BBELAEHHAM
TeTpaxysiopeTaHy.

06G’ekT i meToam pochnimkKeHHs. [1ochnioKeHHs
nposeneHo Ha 24 Ginux ulypax—camugax macow 170-
210 r, aknx 6yno paHooMi30BaHO Ha 2 rpynu: KOHTPOJIb-
HY Ta 3 YpaxeHHsM (Lmppo3). TeapuHu nepebysanu y
BiBapii 3 KOHTPOJILOBAHMM TEMMNEPATYPHMUM PEXMMOM,
Ha CTaHOapPTHOMY paLiOHi 3 BiIbHUM AOCTYNOM [0 ixXi

Ta BOAN i 12-rOANHHUM LIMKNOM AEHb-HIY. YTpPUMaHHS
TBAPVH Ta eKCNepuMeHTN NPOBOAUMCS BiANOBIAHO A0
NMOJIOXEHb «EBPONENCBHKOI KOHBEHLji MPO 3axXUCT Xpe-
OETHUX TBapWH, SiKi BUKOPUCTOBYIOTLCS AJI eKCrepu-
MEHTIB Ta iHWMX HayKoBux Ujinen» (Ctpacbypr, 1985),
«3aranbHUX €TUYHUX MNPUHUMUMNIB E€KCMEPUMEHTIB Ha
TBapuHax», yxBaneHux [lepwmm HauiOHaNbHUM KOH-
rpecom 3 6ioetukm (Knis, 2001).

LIMpo3 neyviHkn mogentoBanm 3a METOAUKOK, OMNun-
caHoto Kurabe S. ta cnigaB. [12]. 50 % po34mH TeTpax-
JIOPMETaHy BBOAWIN MEPOpasbHO ABidi Ha TUXAEHb
NPOTAromM 3-x MICALIB 3 PO3PAxyHKy 2 M Ha Kr Macwu
TBapuHU. OCKINbKN HITPUT-aHIOH Ta HiTpaT-aHioH € cTa-
BGinbHUMKM MeTaboniTaMn OKCUay a3oTy, 3a iX KiNbKiCTIO
MOXHa pPoOUTN BUCHOBOK YTBOPEHHSI OKCUAy a3oTy Yy
TKaHWHax opraHiamy [5]. BMICT HITpUT-aHIOHIB y CMpO-
BaTLi KPOBIi, FOMOreHarax rneviHky Ta HUPOK BU3Ha4Yanu
BMCOKOCHEeUN@iHHUM CNekTPOGOTOMETPUYHUM METO-
nowm MNpiHa 3a faHMMK KONbOPOBOI peakLii 3 peakTUBOM
[pica [7]. BioHOBNEHHSA HITpaTiB OO HITPUTIB 34iACHIO-
Ba/iM MeTaniyHMM LIMHKOM B OLITOBOKMCIOMY PO34MHI.
loHn NO,~ BusBNanu niasopeakuieto 3 peaktmeoM Ipica,
3 HACTYMHUM KOJIOPUMETPUYHUM BU3HAYEHHAM [2]. Bu-
3Ha4YeHHs ekcnpecii B cupoBaTui kpoBi Ta neviHui eNOS
TaiNOS npoBoannn MeToaoM iMyHOMDEepPMEHTHOIO aHa-
N3y, BMKOPUCTOBYIOYM CTaHOAPTHI Habipy peakTuBiB
apganTtoBaHi ong wypis «<Enzyme-linked Immunosorbent
Assay Kit for Rat Nitric Oxide Synthase 3, Endothelial
(NOS3)», Uscn, Life Science Inc, E90868Ra Ta «Enzyme-
linked Immunosorbent Assay Kit for Rat Nitric Oxide
Synthase 2, Inducible (NOS2)», Uscn, Life Science Inc,
E90837Ra. Bu3HauyeHHs KOHLEHTpaLii npo3ananbHux
LMTOKIHIB Yy cmpoBaTui kposi TNF-a, npoBogmnn me-
TOAOM iIMyHO(PEPMEHTHOIO aHanidy, BUKOPMUCTOBYOUM
CcTaHOapTHi Habopw peakTMBIB afanToBaHi Ans TBAPUH
«Enzyme-linked Immunosorbent Assay Kit for Tumor
Necrosis Factor Alpha (TNF-a)», Uscn, Life Science Inc,
E90133Ra, «Enzyme-linked Immunosorbent Assay Kit
For Rat Interleukin 1 Beta (IL-1B)», Uscn, Life Science
Inc, E90563Ra, «Enzyme-linked Immunosorbent Assay
Kit For Rat Interleukin 6 (IL-6)», Uscn, Life Science Inc,
E90079Ra.

Jnsa ricTonoriyHOro OOCNIOXKEHHS KYCOYKU NeYiHKU
dikcyBanm B 10% HenTpanbHOMY po34uHi dopmaniHy
Ta dikcartopi Jlinni, 3 HACTYNHOI 3anMBKOIO B napadiH.
OTpuMaHi Ha CaHHOMY MIKPOTOMI 3pisn dapbysanu re-
MaTOKCWJIIHOM Ta E03UHOM.
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Puc. 1. lTicTonoriyHa cTpykTypa Ne4iHKOBOT 4HaCTO4YKUN

npu cdpopmoBaHOMY LMpoO3i neyviHku. Monsa nepunop-

TanbHOro cKiepo3y Ta GOpMyBaHHS NCEBAO04YAaCTOYOK.
3abapBneHHa reMaTokcuniHoM Ta eo3uHom. 4160.

[na po3paxyHkiB BUKOPUCTOBYBaIM KOMM'IOTEPHY
nporpamy Microsoft Excel XP (USA). Bci oTtpuma-
Hi pe3ynsTtaTn Oynm obpobneHi MeToaoM BapiauiiHOl
CTaTUCTUKN 3 BUKOPUCTAHHAM OOHO(PAKTOPHOrO AUC-
nepciiHoro ananisy ANOVA 3 pgonomorot nporpa-
Mu Originpro 7.5. 3MiHM BBaXanun OOCTOBIPHUMMK NpU
p<0,05.

Pesynbratu pocnipkeHb Ta X 0OroBOpPEHHS.
CBIiTNOONTMYHE BMBYEHHS MIKpPONpPenapariB MeyviHkn
nigoocnigHnUX TBapuH NiaTBEPANNO GOPMYBaHHA LN-
pO3y y TBApWUH, SKUM MOAENOBANM, BNPOAOBX TPbOX
MicauiB BBOOUAN TETPAX/IOPMETaH.

Mpwn rictonoriyHOMy AOCIAXEHHI TKAHUHU NEYiHKU
(puc. 1) BUGBNEHO, LLLO CTPYKTYPa NEYiHKOBOI HaCTOYKN
Oyna nopyweHoto. Tpabekynu renetoumTis 6ynm ge-
dopMOBaHMMU, CUHYCOiIgANbHI NPOCTOPU B OOHUX Ai-
JNIFHKax — PO3LLMPEHI, B iHLLINX — BIOCYTHI.

[TopTasnbHi TPakT PO3LUMPEHi 3a PaxyHOK BUpaxe-
HOro ck1epody Ta niMdOo-ricTounTapHOI iHdINbTPaLi.
B akunx, y BUrnaaj HeBenmkmx BOrHuLL,, CNoCcTepiraanchb
CKYMNYEHHS renaToumTiB pi3HOI GOpMU i3 BUPAXKEHUMU
PIBHOPOPMHUMU 90PaMM, LLLO MOXHA PO3LIHUTY 9K Li-
NSHKN KOMMEHCATOPHOI pereHepadii y Burnaai ncesno-
YyacTo4ok. CTiHKM CyaAVH CKIEPO30BaHi Ta rianiHi30BaHi.

lenaTtounTn MNEYiHKOBMX 4YacTO4OK Oynu pisHi 3a
dOpPMOI0, OKPEMI i3 HUX HE MICTUIMN 90€ep, B IHWNX —
anpa Oynu i3 pisko BUPaKEHVMU SBULLLAMU arnonTo3sy.
Mopsan BidyanidyBanuca KNTUHU NEYiHKW i3 gBULLaMMN
KOMMeHcaTopHoI rinepTpodii. LileHTponobynspHo cno-
cTepiranacs nomipHa 6inkoBa Ta nuieBnaHa XuMposa
oucTpodis. BueHaseaeHe cBig4mMTb Npo GOpMyBaHHS
y NiAO0CNIOHUX TBAPUWIH LIMPO3Y MEYiHKN.

BctaHoBneHo, wo Ha ¢pOoHi cpopMOBaAHOrO LMPO-
TUYHOTO YPaXeHHS BIAMIYAETLCS 3MEHLLEHHS BMICTY
cTabinbHOro mMetTabonity okcuay a3oTy HITPUT aHIOHY B
nediHui (Ha 24,9 %) Ta Moro HapocTaHHs (B 3 pasn) y cu-
posaTui kpoBi. PiseHb NO,y KpoBi 3pocTas Ha 23,5 %, a
y NeyiHLj He 3MiHIOBaBCS BiAHOCHO KOHTPOSO (Tabn. 1).

Ta6nnua 1

BMicT HiTpUT- Ta HiTpaT-aHiOHY NpU LUPO3i
nediHkm (M m)

MokasHuk
Cepisn KpOB nediHka
AocmAY | NO,, NO,, NO,, NO,,
MKMOJSIb/A1 | MKMOAb/N | MKMOb/KI | MKMOJb/KI
Eﬁ:m' 1,23+0,06 |10,02+0,11| 2,200,115 |8,75+0,26
Linpos 3,68+0,1312,38+0,23| 1,65+0,07 |8,18+0,10
P p<0,001 | p<0,001 | p<0,05 | p>0,05

Mpumitka: p — BIPOrigHICTb BiAMIHHOCTEN Yy MOPIBHSAHHI 3
KOHTPONEM.

IMyHODEPMEHTHUM METOAO0M BCTAHOBMEHO, WO Y
BMICT eHpoTenianbHOi ¢opmn NO-CuHTa3M y nediHui
Ta KpOBi 3HMXyBaBcs Ha 38,8 Ta 58,6 %, iHoyunbenbHoi
depmun depmeHTy NOS 3pocTtaB y 2,5 Ta 4,1 pasu Big-
nosigHo (Tadn. 2).

Tabnuusga 2
BmicT eNOS 1a iNOS npu umpo3si neviHku
(M£tm)
cupoBaTka KpoBi neviHka
Coni eNOS iNOS
epis . oa. /Mn Hr/Mn
nocnigy eNOS iNOS (1mn— (1mn—
on. /mn | Hr/mn 14100 14100
KITITUH) KITITUH)
KoHTpons |2,24+0,14|15,73+0,79|7,95+0,60 |2,35+0,28
Linpoa 0,93+0,10(64,47+5,10|4,87+0,24 |5,76+0,20
P p<0,001 | p<0,001 p<0,001 | p<0,001

MpumiTtka: p — BIPOriAHICTb BiAMIHHOCTEN Y NMOPIBHAHHI 3 KOHTPOJIEM.

AxktumBauisa iINOS moxe 6yTn cnpuimHeHa 3pOoCTaH-
HAM NpoAyKLii Nnpo3ananbHuX uMTOoKiHIB IL-1B, IL-6 Ta
TNF-a, piBeHb 9kux Npu UMPO3i NepesBunLLyBaB KOHTP-
onbHi nokasHuku B 4,0; 4,1 12 5,8 pasn (puc. 2).

OTpuMaHi HaMM pPe3ynbTaTh Y3rooXKyThCH 3 AaHU-
MW IHLIMX HAYKOBLLB. K y>Xe 3a3Ha4anocs, y nediHui NO
YTBOPIOETLCA Nig, aieto asox izodopm — eNOS i iINOS.
KapTtuHa ekcnpecii Ta aktuBHocTi 6inkis NOS B 3p0po-
BOMY opraHi i npu natonorii pi3Ha [10]. Mpwn XpoHi4HMX
3axXBOPIOBAHHSAX MEYIHKN CNOCTEPIraeTbCa 3HAYHE Nig-
BULLEEHHSI aKTUBHOCTI iHayumbenbHoi isodopmn NOS B
30Hax umpoay [9]. OToX, BUCOKWUIA piBEHDb HITPATIB i Hi-
TPUTIB Y CMPOBATLL KPOBI Y XBOPUX 3 LMPO3OM MEYiHKN
Ta npun ekcrnepuMeHTanbHUX MOAENSX IMOBIPHO 3yMOB-
el nigBuLeHo KoHueHTpadieto iINOS-3anexHoro
NO. 3 iHworo 60Ky, Rockey D. C. i Chung J. J. [13]
BUSIBUNIN 3HUXKEHHS aKTUBHOCTI KOHCTUTYTMBHOI NOS
y WypiB 3 TETpaxJIOPMETAHOBUM LIMPO30M Ha 75,0 %,
WO NigTBEPAXYETbCSA pedyfnbratamMu, NpeacTtaBieHn-
MW y AaHiii po6orTi. MNpu ubomy BindyBalOTLCS MMNOOKI
3MiHW B KNiTMHHOMY po3nogini eNOS, o npussoanTb
0o ii TpaHcnokadii B aapa renatoumnTie [8]. MoxHa npu-
MyCTUTK, LLLO BHACIAOK LUbOr0 Yy BHYTPILUHBOMNEYIHKOBIN
MiKpOUMPKYASLUii BUHMKAE napagokcanbHa CuTyawuis:
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400 §§
300 §§
200 §§
1o: r.\ §§

Puc. 2. 3miHu piBHS Npo3ananbHUX LTOKIHIB
NPV LUPO3i NeYiHKU
Mpumitka: * — BiporigHicTb BiAMIHHOCTI Y MOPIBHSHHI 3 KOHTPONEM.

Yy KPOBI, WO NPUTIKAE MICTUTBCA BENMYE3HA KislbKiCTb
NO, B TOW Xe yac pi3ko 36iNbLIEHNI NopTanbHUIA Npn-
MaMB CTBOPIOE AOLAATKOBUI TUCK Ha CTiHKY CUHYCOIAIB,
wo BuMarae nogansLuoi aktueauii eNOS i BupobneHHs
oKcuay a3oTy B eHOoTenii cuHycoiais. OgHak uboro He
BinOyBaeTbCA. HanimoBipHile, nigBuLeHa KOHLEHTpa-
uis NO B KpOBi, WO NpuUTIKae, 3a MexaHi3MOM 3BOPOT-
HOro 3B’A3Ky pi3ko iHridoye ekcnpecito eNOS. Po3BuBa-
eTbCs aediumt BasogunaTauii, iHaykosaHoi eNOS, wo
CNpUSE 3MEHLUEHHIO AiaMeTpy CUHYCOIAiB i 36inbLUeH-
HIO 3arafibHOi nopTafibHOi CYAWHHOI PE3UCTEHTHOCTI.
TakrM YNHOM, HE3BAXA0UW Ha FiNepnpoayKLil0 OKCUay
a30Ty BMHMKAE BigHOCHA HELOCTATHICTb Meaiatopa Ha
PiBHiI BHYTPILLHBOMEYIHKOBOI Mikpoumpkynsuii [15], npo
O CBIAYMIO 3HMXXEHHS BMICTY HITPUT aHiOHY Yy NediHLi,
sIKe MU OTPUMann B HAWNX AOCAIOKEHHSX.

OTpuMaHi HaMn pes3ynbTaty y3rooxylTbCa 3 Aa-
HUMM iHWNX BYeHUX. SHMXKEHHS ekcnpecii eNOS B ne-
YiHUi NpY UMPO3i NIATBEPOXKYIO pe3dyNbraTth iMyHOric-
ToxiMiyHMX gocnigxeHb A. |. Sarela et al., oe nokasaHo
CYTTEBE 3HMXEHHSA aKTUBHOCTI AaHOi GopMn hepMeHTy

Yy XBOPUX 3 LMPO30M MEYiHKU, SKUM NPOBOOUAN TPaH-
cnnaHTaujto oprady [9]. 3pocTanHa pisHa NO,” Ta NO,
-y cupoBarTLi KPOBIi, iIkeé MU OTPUManM B HalIMX O0-
CNiOKEHHAX 3YMOBJIEHE, Ha Hally OYMKY, aKTMBaL,ElO
iINOS, ekcnpecia gkoi y neuiHui 3poctana. MNpu 3meH-
LWeHHi BMicTy cybceTparty, iHayumbensHa dopma NO-
CUHTa3M1 TaKOX MOXe CTaTu PO3’eQHAHOI0 | MpOayKyBa-
T aKTUBHI GOPMUM KUCHIO Ta NOCUIOBATU OECTPYKTUBHI
npouecu B nediHui [11].

Taknm 4nHOM, B NaTOreHesi UMpPO3y BUHWKAE Bia-
HocHa HepocTaTHicTb eNOS- iHaykoBaHoro NO B ypa-
XXEHOMY opraHi Ha @OHi 3aranbHOi rinepnpoayKuji
okcuay asoTy, wo aktmeau,ii iNOS.

BucHoBkuU.

1. UnpotnyHe ypaxeHHa nediHkn, ske mMopdo-
JIOTYHO NIATBEPAXEHE HAABHICTIO BMPAXEHOro Ckie-
po3y nepunopTanbHUX Nonis Ta GOpPMyBaHHAM MNCEB-
[04aCTO4YOK, CYMNPOBOMXKYETbCS 3HMKEHHSM BMICTY
eHjoTesiafibHOi Ta HAaPOCTaHHAM KOHLUEHTpauil iHay-
umbenbHoi NO-cuHTa3wu, 36iNblLUEHHAM KOHLUEHTpaLl
cTabinbHMX MeTaboniTiB OKCcuAy aszoTy HiTpuT- Ta
HITPaT aHioHiB B KpOBi Ta 3MeHweHHam NO,” vy
nediHui. AKTMBaLLs NOKa3HWKIB CUCTEMWU OKCMAY al30-
Ty B CMpOBAaTLj KPOBi CYNPOBOOXYETLCA 3POCTAHHAM
npoAykLii npo3ananbHUX LMTOKIHIB IL-1p, IL-6 Ta TNF-a.

2. MNpn uMpo3i BMHUKAE BIAHOCHA HEOOCTATHICTb
eNOS-iHOyKoBaHOro okcuay a3oTy B ypaXXeHOMyY OpraHi
Ha doHi3aranbHoi iINOS-CTMMYNbOBaHOI rinepnpoayKLii
NO. BTArHeHHs cuctemm okcuay asoTy B natore-
He3 ypaXeHHs MeyviHku Oae MOXJIMBICTb MPUNYCTUTU
MOXMBICTb Moaynsuii akTBHOCTi NO-cuHTa3 3 MeTolo
nonepeaXeHHs Ta YCYHEeHHS1 MOPdOMYHKLiOHANbHUX
NposBiB AaHOT NATONOrIl.

MepcnekTuBM nopganbwimx pocnimxeHb. BcTa-
HOBJMIEHHSI POJli CUCTEMU OKCUAY a30Ty Yy NaToreHesi
LMPO3Y NediHkM 06rpyHTOBYE HEOOXIAHICTL NOAANbLIO-
ro MoLlyKy Ta BMBYEHHS MOAYNSATOPIB CUHTE3Y OKCUay
a30Ty K ePEKTUMBHUX renaTonpoTeEKTOPHUX 3aC00iB.
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CTAH CUCTEMMU OKCUAY A30TY NPU EKCNEPUMEHTAJIbHOMY LUPO3I NEYIHKA

Onewyk O. M.

Pesiome. Ha moaeni CCl,-iHayKOBaHOIO €KCNepMEHTaIbHOTO LMPO3Y MEviHKM JOCTIIKYBaIv CTaH CUCTEMU
okcuay a3oTy. BctaHOBNEHO, WO LUMPOTUYHE YPaXeHHS CYNPOBOOXKYETLCH 3HMXKEHHAM BMICTY eHOOTeNianbHOT Ta
HapocTaHHaM iHOyumMbenbHoi NO-crHTa3u, Wo CynpoBOOXKYETLCA 3POCTAHHAM NPOAYKLii Npo3ananbHUX LMTOKI-
HiB IL-1p, IL-6 Ta TNF-a; 36inblIeHHAM KOHUEHTpaLji cTabisbHoro metabonity okcuay asoty NO,™ B KpoBi Ta 110ro
3MEHLLUEHHS Y NeYiHL.

Knio4oBi cnoBa: okcua a3oTy, NediHka, HITPUT-aHioH, HiTpaT-aHioH, umtokiHk, INOS, eNOS.

YOK 616. 36-004. 001. 4-032:615. 31

COCTOAHUE CUCTEMbI OKCUAA ASOTA NPU SKCNEPUMEHTAJIbHOM LUWMPPO3E NEYEHU

Onewyk A. M.

Pesiome. Ha moaenn CCl,-MHAyLMPOBAHHOIO 3KCMNEPVMEHTaIbHOr0 LIMPPO3a NneYeHmn nccnenosanm coctos-
HVEe CUCTeMbl OKCUAa a3oTa. YCTaHOBEHO, YTO LIMPPOTUYECKOE MOPaXEHNE COMNMPOBOXAAETCH CHUXEHNEM COLEP-
XaHUs 3HAO0TENMaNbHOM 1 HapacTaHnem nHayumoensHon NO-cuHTasbl, POCTOM NPOAYKLMM NMPOBOCHANIUTESbHbIX
umMToKMHOB IL-1B, IL-6 1 TNF-0; yBENMYEHMEM KOHLEHTpauun ctabunbHOro metabonmra okcuaa asoTta NO2' B
KPOBW N €r0 YMEHbLLUEHWE B MNEYeHN.

KnioueBble cnoBa: okCua, a30Ta, NeYeHb, HUTPUT- @aHUOH, HATPAT — aHUOH, LUMTOKMHBI, INOS, eNOS.
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Nitric Oxide Status in Liver Experimental Cirrhosis

Oleshchuk O. M.

Abstract. Introduction. Chronic liver diseases, such as cirrhosis, are accompanied by changes in splanch-
nic and systemic circulation. An nitric oxide (NO) has been proposed to play the main role in the pathogenesis of
vasodilatation and vascular hypocontractility. NO is formed from the aminoacid L-arginine, due to the action of
several isoforms of the enzyme NO synthase (NOS). The endothelial isoform NOS is expressed constitutively in the
endothelial and some other cells (including hepatocites) where it produces NO in a continuous manner, albeit in
small amounts, in response to physical factors (shear stress) or chemical mediators (vasoconstrictor hormones, for
instance). On the contrary, inducible isoform NOS is induced in the vascular wall and different cells by endotoxins
and cytokines, among others, and produces big amounts of NO although in a short period of time. This study was
designed to determine the role nitric oxide and NOS in pathogenesis of CCl,-induced experimental cirrhosis.

Subjects and methods The study was conducted on 24 white male rats weighing 170-210 g weight, which were
randomized into 2 groups: control and cirrhosis. Cirrhosis was modeled by the method described Kurabe S. et al.,
1991. 50 % solution of carbon tetrachloride was administered orally twice a week for 3 months in dose 2 ml per kg
of animal. NO,~and NO,~ concentrations in blood and liver were determined according Kiselyk I. O., 2001. Deter-
minations of eNOS and iNOS levels were performed by ELISA method using Enzyme-linked Immunosorbent Assay
Kits for Rat, Uscn, Life Science. Histopathology. A portion of the tissue from ischemic liver lobe was fixed in 10 %
neutral-buffered formalin solution for 5 days, embedded in paraffin, and sectioned. The sections were stained with
hematoxylin and eosin. Statistical analyses of results were performed by OriginPro Program. All data are expressed
as mean *standart deviation. Differences between experimental groups were analyzed with an unpaired 2-tailed
Student t test. All differences were considered statistically significant at a p<0. 05.

Results Histological study of liver micro preparations of experimental animals confirmed the formation of cir-
rhosis in animals. Hepatocytes hepatic lobules were different in shape, some of them do not contain nuclei, in
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others —were the nucleus with pronounced symptoms of apoptosis. The hepatocytes which regenerate were trapped
by fibrous tissue and form nodules. Fibrous tissue increased in amount and destroyed the normal architecture.

The reduction of the stable metabolite of nitric oxide nitrite anion in the liver (24.9 %) and its increase (3-fold) in
serum was determined in the case of cirrhosis. The level of NO,'in the blood increased by 23.5% and in the liver it
did not change relative to control group. The contents of the endothelial form of NO-synthase in the liver and blood
decreased by 38.8 and 58.6 %, inducible NOS enzyme increased by 2.5 and 4.1 times, respectively. The levels of
proinflammatory cytokines IL-1p, IL-6 and TNF-qa, in experimental cirrhosis were higher than control values at 4.0;
4.1 and 5.8 times.

Conclusion Cirrhotic liver disease, which confirmed by the presence of morphologically pronounced is accom-
panied by a decreased endothelial and increased the inducible NO-synthase concentrations, increased levels of
nitrite and nitrate anions in the blood and a decrease in NO," in the liver. Activation nitric oxide metabolism in the
blood s is accompanied by increased production of proinflammatory cytokines IL-14, IL- 6 and TNF-a. In case of
experimental cirrhosis, in our opinion, there is a relative lack of eNOS- induced nitric oxide in the affected organ and
the overall INOS-stimulated overproduction of NO. Involvement of nitric oxide in the pathogenesis of liver disease
suggests the possibility of modulation of NO-synthase to prevent and eliminate the morphological manifestations
of this disease.

Prospects for further development. Establishing of the nitric oxide role in the pathogenesis of liver cirrhosis jus-
tifies the perspectives of modulators of nitric oxide synthesis as effective hepatoprotective agents.

Key words: nitric oxide, liver, nitrite-anion, nitrate anion, cytokines, iNOS, eNOS.
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