m BnnuB remonisy Ha rnytaTioH-S-TpaHcepa3Hy aKTUBHICTb B NeYiHLUi Ta HAPKax WwypiB

eee HIOXIMISA oee

YOK: 577.7: 577.152

BB remMoni3y HA rmyTATIOH-S-TPAHC®EPA3HY
AKTUBHICTb B ME4YIHLI TA HUPKAX LLYPIB
T.B.bapaHHik

Xapkiecbkull HaujioHanbHUl yHieepcumem imeHi B.H.KapasiHa (Xapkis, YkpaiHa)

BcTaHoBneHi TkaHUHOCNeLidiYHi 3MiHM rnyTaTiOH-S-TpaHcdepasHoi akTUBHOCTI B MeyiHUi Ta HupKax
WypiB npu Ail areHTiB, L0 CAPUYUHAKOTb FeMori3 Ta HaKOMUYEHHSI reM-BMICHUX CMOSyK B KPOBI.
deHinrigpasuH Npy BBEAEHHI in ViVO CNPUYMHSAB 3HUKEHHSA FMNyTaTioH-S-TpaHcdepasHOi aKTUBHOCTI,
OiNbl BupaxeHe B MediHUi, HbK B Hupkax. [Mpu rniueponkeHin Mogeni pabgomionidy, HanpoTw,
crnocTepiranocst Ginbll BYpaXKeHe Ta TpuBarne 3HWKEHHSA rnyTaTioH-S-TpaHcdepasHoi akTUBHOCTI B
HUPKaxX, HiXX B NeviHui. Xnopua pTyTi CNPUYUHSAB MiABULLEHHSA aKTUBHOCTI (bepMeHTy B 000X opraHax,
Ginbw BUpaxeHe B Hupkax. OBroBoOpHETLCA BMMB BMICTY 3arafibHOro reMy B OpraHi Ha AuMHamiky
aKTUBHOCTI rnyTaTioH-S-TpaHcdepasn. POGUTbCA BUCHOBOK, L0 aKTUBHICTb MMyTaTioH-S-TpaHcdepasmn
3MiHIOETbCA GiNbll BUpaXXeHO Ta TpuBario B OpraHi, Ae MeTabonidyloTbCs Ta/abo HaKonu4uylTbCs
NPOAYKTU remMonidy Ta KCeHobioTUKN, L0 BBOASATLCS.

KntoyoBi croBa: enymamioH-S-mpaHcghepasa, nediHka, HUPKU, Xaopud pmymi, @beHinziopa3suH,
pabdomionia, 2eMori3.

OcTaHHIM 4acoM BCTaHOBMNEHO, WO MOTPanisHHA OO OpraHiaMy ccaBuiB KCEeHOBIOTUKIB pi3HOT
npuvpoan, WO CAPUYMHAIOTL OKCUMOATMBHUN  CTPEC, CYMNpOBOAXYETbCSA [EMOMi3OM epuTpouMuTiB  Ta
HaKOMUYEHHAM remM-BMIiCHUX CNonyk B nnasmi Kposi. BigomMo, Wo 3HavyHa porb B AeTOKCUKaLl Ta BUBEAEHHI 3
opraHiamMy KCeHOOIOTUKIB Ta NMPOAYKTIB BiflbHOPaAMKanbHONO OKUCIEHHS HaneXuTb CIMEWCTBY rryTaTioH-S-
TpaHcdepas, WO kaTanisytoTb peakuii KOH'torauii rnyTaTioHy 3 enekTpodinamu pi3Hoi XimidHOI OyaoBu:
NaKTOHIB, €NOKCUAIB, XiHOHIB, eCTepiB, apoMaTU4HUX Ta HeHacuyeHux cnonyk (Wang and Ballatori, 1998).
Paniwwe ©Oyno nokasaHo, wo rnyTaTtioH-S-TpaHcdepa3a (KO 2.5.1.18) B3aemopie 3 6inipybiHom Ta
nopcdipnHamy, WO MOXe MNpMBOAUTU OO iHridyBaHHA depmeHTy (Simons and Jagt, 1980), ane Bnnus
NPOAYyKTiB reMoni3y Ha aKTUMBHICTb rMNyTaTiOH-S-TpaHcdepasHOi akTUBHOCTI B JiTepaTypi He 0OroBOpPHOETHLCS.
OcTtaHHiM 4acom cTano BigoMo, WO GaraToumcenbHi i3ocdopmu rnyTaTioH-S-TpaHcdepasun (M-S-T) €
TKaHMHOCNEeUndIiYHMMN 3 NepeBaroko a-kracy B MeviHui Ta HMpKax Ta m-Krnacy B no3ane4iHKOBMX TKaHWHaX
(Hoensch et al., 2002). Takox nokasaHo, L0 MEXaHi3M1U PO3BUTKY OKCUOATMBHOIO CTPECY MaloTb TKAHWHHI
0CcoBNUBOCTI i, B 3HaYHI Mipi, onocepeakoBaHi BNIMBOM NPOAYKTIB reMOori3y, WO HaKONUYyTbCS B Niiasmi
kposi (KanimaH Ta iH., 2003; CtpenbyeHko n gp., 2002), mix Tum akTusBHiCcTb [-S-T B pi3HMX opraHax B
YyMOBaX HaKOMWYEHHS FreMy B KPOBi 3anvLIaeTbCs HEBUBYEHOIO.

Y 3B'A3Ky 3 BuULEHaBEAEHMM, METOK Liei poboTn Oyno nopiBHAMNbHE AOCHIOXEHHS MyTaTioH-S-
TpaHcdepasHOT aKTMBHOCTI MEYiHKU Ta HUPOK LLYpPiB B NePLUi FOAMHK Nicnsa BBEAEHHS in vivo berinriapasnHy
(Mogenb remomniTUYHOI aHemil), npu rniueponbHii moaeni pabgomionidy, WO BUKOPUCTOBYETLCH B
OOCNIMKEHHAX HUPKOBUX MOpPYLUEHb, a TakoX MNpuW BBEAEHHI Xxnopugy PTyTi, B TOMY 4uchi 3a YMOB
nonepeaHLOro BBeAEHHS NinoinbHOr0 aHTUMOKCUAAHTY o-TOKOdeporny.

MeToauka

Hocnign nposefeHo Ha wypax-camudax niHit Wistar saroto 160-180 r. KoHTponbHin rpyni TBapuH
BBOAUNM BiANOBIgHUIA 06’eM cpisionoriyHoro po3unHy. PeHinrigpasvH BBOAMIIN BHYTPILULHBOYEPEBMHHO Y 4O3i
7 mr Ha 100 r macu Tina. Miuepon (50% BogHun po3uunH) BBoannu B Ao3i 0,75 mn Ha 100 r no 0,5 po3u B
KOXXHUI cTerHoBun m’a3. HgCl,, posunHennii y 0,9% NaCl, BBoannun BHyTPILLIHbOYEPEBUMHHO y A03i 0,7 Mr Ha
100 r macm Tina. AueTaTt o-Tokodeposly BBOOUIN BHYTPILLHBOM'30BO B 403i 5 mMr Ha 100 r macm Tina 3a 2
rog 4o BBeOeHHA coni pTyTi. [lekaniTauito TBapyH npoBogunu nig edpipHUM Hapko3om yepes 2, 6 abo 24 roa
nicnsi BBeAEeHHs1 dpeHinriapasvHy yum rniuepony, Ta yepes 1 rog ado 18 rog nicnst BBeaeHHst HgCl,.
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O6’ekToM gocnigpkeHb Oynu nedviHka Ta HUPKKU, 3 SIKUX OTPUMyBanu romoreHat nicns nepdysii 0,9%
po3unHom NaCl in situ. TomoreHaTu neYiHKM Ta HUPOK roTyBanmuM Ha cepegoBuwi BuaineHHsa: 0,1M
KH,PO,/0,2M Na,HPO,- 12H,0, pH 7,45.

nyTaTioH-S-TpaHcdhepasHy akTMBHICTb BM3Hayanu crnekTpooTOMETPUYHO Ha [ABYNPOMEHEBOMY
cnektpodpotomeTpi "Spekord UV-VIS" B TepmocTaToBaHux kioBeTtax (37 0C) npy 340 HM 3a MOrMMHAHHAM
KOMMMeKcy rnytaTtioHy 3 1-xnop-2,4-giHiTpobeH30MoM BigHOCHO peakuiiHoi cymiwi. PeakuiHa cymil
mictuna 0,1M K-dboccatHuin 6ydep, pH 7,4, 1M EOTA, 1MM 1-xnop-2,4-giHitpo6eH3on, 5MM GSH i
NOCTIMHO nepeMillyBanacb 3a AOMOMOrol MarHiTHOT Miwanku. AKTUMBHICTL (bepMeHTy po3paxoByBanu 3
BUKOPUCTaHHAM KoedillieHTy ekcTuHLii 0,0096 HM'cm™ i Bupaxanu B HMonb 1-xnop-2,4-aiHiTpobeHsony /mr
Oinky 3a 1x8 (MapTuHunk n Bongapes, 1986).

Bmict 6inky Bu3Havanu 3a metogom Jloypi B moamdikauii Minnepa (Miller,1959). [docTtoBipHicTb
PO30iXKHOCTEN MixX rpynamMm oujiHIOBanu 3a AoNoMoroto Kputepito CTblogeHTa.

P63yl1 bTaTun Ta OGFOBOpeH HA

BcTtaHoBneHo, wo 6asanbHa rnyTaTioH-S-TpaHcdepasHa akTMBHICTb NEYiHKM BULLE, HK HUPOK, LLO
MOXe OyTM noe’si3aHe 3 KIOYOBOK POSIII0 MeYiHkM B MeTaboni3ami KCeHoBioTMKIB Ta 0cobnmBoCTsIMU
i30bopMHOro cknagy depmeHTy B neviHui (Hoensch et al., 2002).

Tabnwvusna 1.

FnyTaTioH-S-TpaHcdepa3Ha aKTMBHICTb MEYiHKM Ta HUPOK LWYypiB Npu BBeAEHHi ¢eHinrigpasnHy
(M+m, n=6, *— p<0,05 BiAHOCHO KOHTpPOJIO)

Yac nicng gii
OpraH KoHTponb 2 rog. 6 rog. 24 rop.
MeuviHka 61530 499+25* 571133 52747
Hupku 432134 394128 422135 321+30*

Ak BugHO 3 Tabn. 1, deHinrigpasmH B 0BpaHin A03i BUKNNKAB 3HWKEHHST akTUBHOCTI M-S-T B neviHui
yepes 2 roa. (80% Big KOHTPOMIO), @ B HUPKaxX — Tinbkn Yepes 24 rof (74% Big KOHTponto), wo 36iraetbca 3
JaHuMKU niTepaTypy MNpo nepeBaxHe HaOAXOMKeHHs deHinrigpasvHy 00 NediHkM B neplli roguHu nicnsg
BBEOEHHS, [ie BiH MeTabonidyeTbcs MikpocomansHumm Lutoxpomamu (Ferrali et al., 1997). Ak BcTaHOBNEHO
B naparnenbHUX eKcrnepumMeHTax, HaKOMUYEeHHs remy B KPOBi He CynpoBOAXKyBanocs nigBULLIEHHAM KNOro
BMICTYy B MeviHUi Ta HMpKax B nepLi rognHu nicnda gii deHinrigpasuny (Kaniman ta iH., 2003). 3HWKEHHS
aKTMBHOCTI (pepMeHTy MoXe OyTu MoB’dA3aHe 3 MOSABOK MOANGIKOBAHWX reMOMNPOTEIHIB Ta HAKOMUYEHHSM
NPOAYKTIB BiNlbHOPAAMKANBbHOIO OKWUCIMEHHSI BHACMNIQOK iHriOyBaHHA cynepoKkcvaaMcMmyTasu, katanasu Ta
rnoKo30-6-cbocchaTtaerigporeHasn, WO BCTaHOBMNEHO 4epe3d 6 Ta 24 rod. nmicna gii deHinrigpasvHy B
napanenbHux ekcriepumeHTax (KanimaH T1a iH., 2003).

BupaxeHe HakoMM4YeHHs1 remM-BMilLlylouMX Cromnyk B KPOBi BXe B Neplli roavHU nicns BBeOEHHS
rniuepony y 10 pasiB i 6inbLue y nopiBHAHHI 3 kOHTponem (KanumaH u ap., 2003) Takox CynpoBOMAXyBanocs
3HWKeHHAM -S-T B 060x gocnimpkeHnx opranax (tadn. 2).

Tabnuusna 2.

FnyTtaTioH-S-TpaHcdepa3Ha akTUBHICTb MNe4vYiHKM Ta HUPOK LypiB Npu rfileponbHin  moaeni
pabgowmionisy (Mtm, n=6, *~ p<0,05 BiAHOCHO KOHTPOJI0)

Yac nicns aii
OpraH KoHTpornk 2 rop. 6 rog. 24 rop.
MeyiHka 615130 429+39* 577+35 554157
Hupku 432+34 209+25* 283+31* 465143

B neuiHui aktmBHicTb -S-T 3HMxXyBanacs yYepes 2 rog. Ao 70% Big KOHTPOno. B HMpKax 3HWKEHHS
aKTUBHOCTI pepmeHTy Byno BinbLu BupaxkeHe Ta TpuBane: Ao 48% Big koHTponto Yepes 2 rof. i Ao 65% Big
KOHTpoOnto 4vepe3 6 rogd. IHribyBaHHs chepMeHTy npw rnileponbHidi mogeni paboomionizy Moxe siBUTUCS
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Hacnigkom 3B’a3yBaHHA [-S-T, Wo mae ninodineHi 4iNsgHKKY, 3 MONEKYNo remy Ta iHwWux nopdipuHis (Ferrali
et al., 1997) a6o OGinipyGiHom (Simons, Jagt, 1980), BMIiCT SiKMX pi3KO MiOBWLLYETLCA B KPOBi Ta TKaHWHAX
(CtpenbyeHko u gp., 2002). 3HMxeHHs akTmBHOCTI -S-T npu gii deHinrigpasvHy Ta rnidepony Moxe
NpMBOAWUTM [0 3HAYHOIO HAKOMUYEHHsI MINOMINbHUX NPOAYKTIB BiflbHOPaAMKaNbHOrO OKWUCMEHHS Ta
MOPYLLUEHHS KNITUHHUX CTPYKTYP, WO MOXHA po3rnsgatyv sK OOUH 3 MEeXaHi3MiB TKaHuHocneumdiuHOT
MOLLIKOZPKYHOYOT Aii LMX areHTiB.

Xnopug pTyTi, HAaNpOTW, BMKNMKaB MiABMWLLEHHSA akTUBHOCTI [-S-T uyepes 2 rog. nicnsi BBeAEHHS,
Ginbw BupaxeHe B HuMpkax (160% Big KoHTponto), HixX B nedviHui (121% Big koHTponio). Yepes poby
aKTMBHICTb (pepMeHTYy B HUPKax 3anvwanacs nigsuweHow (125% Big KOHTPOIIO), a B neviHui noBepTanacs
[0 KOHTPOIbHOro piBHIO (Tabn. 3).

Tabnuusna 3.

FnyTaTioH-S-TpaHcdepa3Ha aKTUBHICTb MeYiHKU Ta HUPOK LWypiB Npu BBeAEHHi xnopuay pTyTi Ta
CyMiCHOMY BBeOEeHHI0 xnopuay pTyTi Ta Tokodepony (Mtm, n=6, *— p<0,05 BiGZHOCHO KOHTPONIO)

Yac nicng gii
OpraH KoHTponb 1 roq. 18 ron.
HgCl, HgCl,+E HgCl, HgClL+E
MeviHka 782+41 953+63* 961+58* 694159 872162
Hupkun 411125 662+84* 563+54* 518+24* 560+35*

Bigomo, wWo ioHn pTyTi in Vvitro HEKOHKYPEHTHO iHribytoTb -S-T (Dierickx, 1985), Tomy nigsuLLeHHA
aKTMBHOCTI (bepMeHTY in vivo moxe OyTuM onocepenkoBaHO curHanbHUMn mexadiamamu (Ainbinder et al.,
1997). lNMonepenHe BBeOeHHA Tokodbepony, WO 3a AJaHUMWU MapanenbHUX eKCNEPUMEHTIB He Monepemkye
pPO3BUTOK remonisy B nepui roguHn gii (Kanuman v gp., 2001), He BnnvBae Ha AMHaMIKy akTUBHOCTI [-S-T
(Tabn.3). 3a gaHMK napanenbHUX EKCNEPUMEHTIB XNopua pTyTi BUKITMKAE HAKOMUYEHHS reMy B MeviHLi BXe
B MepLli roavHu gji, Wo He nonepemKyeTbCca BBeAeHHAM Tokodepony (Kanuman u gp., 2001). bepyuun go
yBaru, Wo deHinrigpasuH Ta rniuepont CNpUYMHIOTb 3HWXKEHHS akTMBHOCTI [-S-T, TMM 4acom sk xnopwa
pTYTi, HaNpPOTW, CMNPUYMHIOE MiABULLEHHSA aKTUBHOCTI hepMmeHTy B 0DOOX AOCNiMKEHWX opraHax, MOXHa
NPUNYCTUTK, LLO HAaKOMWYEHHS NPOAYKTIB remMonidy B KPOBi Ta 3pOCTaHHS BMICTY remy B TKaHWHax He €
OCHOBHWM MeXxaHi3MOM il iOHiB pTYTi Ha rNyTaTiOH-S-TpaHcdepasHy akTUBHICTb.

Takum 4YvHOM, piBeHb MPOJYKTIB reMonidy He € OCHOBHUM (haKTOpPOM, LLO BM3HAYae xapakrep 3MiH
akTmBHOCTI -S-T B neviHUi Ta HUpKax npu Aii xnopuay pTyTi Ta Npu MogentoBaHHi reMoniTMYHOI aHemii. Ane
TpuBanicTe Ta amnniTyaa 3miH rnyTaTioH-S-TpaHcdepasHoi akTUBHOCTI B NPOBEAEHMX AOCHIIKEHHAX Oynu
Ginblw BMpaXeHi B opraHi, Kyau NepeBaXXHO HaAXOoAsITb MPOOYKTUM FEMONi3y Ta KCEHOBIOTUYHI CNonyKu, Lo
MOXe 4acTKoBO OOyMOBMIOBaTM  TKaHWHHI  OCOGNMBOCTI  PO3BMTKY  OKCUAATMBHOIO CTpecy Ta
opraHocneundiyHi NOLWKOMKEHHS npu ix ail.
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BNNAHUE FTEMOJIU3A HA TMYTATUOH-S-TPAHC®EPA3HYIO AKTUBHOCTb
B NEYEHU U NMNOYKAX KPbIC
T.B. BapaHHuK

YcTaHOBMEHb! TKaHecneundmnyHble N3MEHEHUS rMyTaTUOH-S-TpaHcdepas3HoW akTUBHOCTY B NEYEHN U
MoYykKax KpbiC MpU OEWCTBUM areHToB, BbI3bIBAKOLMX FEMONM3 WM HAKOMMEHUEe remM-codepKallmx
coeguHeHun B KpoBwu. PeHunrmgpasvH nNpu BBEOEHWM N VivO BbI3biBaln CHWXEHWE [NyTaTUOH-S-
TpaHcdepasHoW akTUBHOCTU, Bornee BbipaXXeHHOEe B MeYeHn, Yem B Noykax. B rmuueponbHon mogenm
pabgomunonuaa, HanpoTMB, Habnoganock 6onee BolpaXXeHHOE U ANUTENbHOE CHUXEHUE MNYyTaTUOH-S-
TpaHcdepasHOW akKTMBHOCTM B MOYKax, Yem B MNevYeHu. Xnopua PpTyTU Bbi3biBan MNOBbILLEHNE
aKTMBHOCTM bepmeHTa B obomx opraHax, b6onee BbipaxeHHoe B nodkax. ObGcyxaaeTca BnuaHue
cofepxaHusa obLiero rema B opraHe Ha AMHaMUKY akTUBHOCTU MyTaTUOH-S-TpaHcdepasbl. [enaetca
BbIBOA, YTO aKTUMBHOCTb  [NyTaTMOH-S-TpaHcdepasbl U3MeHseTca Gonee  BbIpaXeHo U
NPOLOIKUTENBHO B OpraHe, B KOTOPOM MeTabonuavpyloTcs W/MnvM  HakannvMBalTCs NPOAYKTbI
remMmosnusa v BBOAMMbIE KCEHOONOTUKM.

KnitoueBble crioBa: a/1ymamuoH-S-mpaHcgepasa, rneveHb, noyYku, xiaopud pmymu, ¢heHunaudpasuH,
pabdomuonus, eemMosu3s.

THE INFLUENCE OF HEMOLYSIS ON GLUTATHIONE S-TRANSFERASE ACTIVITY
IN RAT LIVER AND KIDNEY

T.V. Barannik

Tissue-specific changes of glutathione-S-transferase activity in rat liver and kidney were revealed
under action of agents causing hemolysis and accumulation of heme-containing compounds in blood.
Phenylhydrazine caused in vivo the decrease of glutathione-S-transferase activity that was more
expressed in liver than in kidney. Glycerol model of rhabdomyolysis in the contrary caused the
decrease of glutathione-S-transferase activity more expressed in kidney than in liver. Mercury chloride
caused the increase of enzyme activity in both organs more expressed in kidney. The influence of total
heme level in organ on the dynamics of glutathione-S-transferase activity is discussed. The conclusion
is made that changes of glutathione-S-transferase activity are more expressed and prolonged in organ
where hemolysis products and injected xenobiotics are metabolized and/or accumulated.

Key words: glutathione-S-transferase, liver, kidney, mercury chloride, phenylhydrazine,
rhabdomyolysis, hemolysis.
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