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OmnbITEl TIpOBeACHHI Ha 72 OenmbpIX Kphlcax-cammax Maccoit 150-220 r ¢ depemoBaHumEM
CBETJIOr0 W TEMHOTO IEPHOJOB BpeMeHH B cooTHomrenuu 12:12 u B ycnosusx ad libitum
nuTaHusA. TokcHdeckoe MmopakeHue MeueHH BhI3BIBAIM B pa3iu4Hoe Bpems cyTok (6, 10, 14,
18, 22 u 2 4) myTeM OJHOKPATHOTO BHYTPHMbIIIeyHOro BBeaeHus pactsopa CCly B no3e 0,5
i Ha 100 r maccel. 3a00p Npo0 y JKMBOTHBIX OCYLIECTBISUIM 4epe3 24 yaca OT MOMEHTa
Beenenust CCly. VcTaHoBIeHO, uTO Hanboee BHIPAKEHHBIM TeMATOTOKCHYCCKUAM JICHCTBHEM
CCl, o6namaer B 18 u 0cobeHHO B 22 4, YTO MO-BAMMOMY CBSI3aHO CO 3HAYUTEIBHBIM
YBEIMUYCHUEM B TEMHOE BPEMS CYTOK COJAEPXAHUS TaKMX MEMOPaHOCBS3aHHBIX (DEPMEHTOB,
Kak uroxpoM P-450-penykrasa m cykumHaTAernaporeHasa. HaGmogaemslil B 3TOT mepHon
BpeMeHN HI3KHHA ypoBeHb JIK cBUmeTenbCcTBYeT o Oojiee MHTEHCHBHOM pa3pyIICHHH U
«pazbopke» MeMOpaH 3HAOIUIA3MATHYECKOTO PETHUKYIyMa M 3HAYUTENbHOW yTpaTe UMM K
KOHIly CYTOK crocoOHocTH MertabommsupoBath CCl, 10 aKkTHBHBIX pajuKaloB
naaymmpytonux I10JI. @uxcupyemoe Ha 3ToM (OHE IOCTOBEPHOE YBEIHUEHHE YPOBHS
M/IA MOXHO pacCIeHMBAaTh KaK pe3ylIbTaT HACTYHAIOIIEro WCTOIIEHUS aKTBUHOCTH

aHTHOKCHI[aHTHOﬁ CUCTCMBI opraHmMa.
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BBenenmne.

U3BecTHO, 94TO OHMONIOTHYECKHE PEaKIUH Ha
BBEJICHUE UYXXCPOTHBIX XHUMHUYECKHUX BEIIECTB
MMEIOT IUPKAJHbIE PUTMBL. OTH PHUTMBI MOTYT
OpsAMO  3aBHCETh OT CYTOYHBIX  HM3MEHEHHH
OKpYXaromel cpeapl Uin ObITh HE3aBUCUMBIMH OT
BCceX BHemHUX wu3MeHeHu#t [1, 2]. B psazge
OPEIBIAYIINX ITyONMKAauii HaMH  yCTAaHOBJICHA
pOJNb  CE30HHBIX  OHMOJIOTMYECKHX PUTMOB B
renaToTOKCUYHOCTH SMUXJIOPTUAPUHA u
yetbipexxyuopucroro yriepoaa (CCl;), kotopsie
IIMPOKO NPUMEHSETCS B TMPOMBIIUIEHHOCTH U B
owiTy [3, 4, 5].

YautpiBas, 4YTO MHOTHE MPEANPHUATHUS
XUMHYECKOH MPOMBIIIJICHHOCTH, MUCIIONB3YIOIINE B

TEXHOJIOTUYECKOM IPOLECCE TATIONAYTIIEBOIOPOABI

XJIOPOPTaHUYECKOTO COCTUHCHUS Ha OpPTaHU3M, B
3aBHCHUMOCTH OT BPEMEHH CYTOK.

MaTtepuan 1 MeTObI HCCJIEA0BAHNS.

OnbITEl TPOBOAMIN Ha 72 OEIBIX KphICax-
camiax mMaccoit 150-200 r. JKuBOTHBIX copepx ain
nmpu  OOBIYHON TeMIleparype W BIAXHOCTH B
JKENE3HBIX KIJIETKaX, Ha CTaHAapTHOM paIfoHe
BHUBapHUs, C YEpPEJAOBAHUEM CBETJIIOTO U TEMHOIO
MEepUOJIOB BPEMEHH B COOoTHoweHun 12:12 u B
yenosusix ad libitum nurtanus. Ananraiys K HOBbIM
yCIOBHSIM NpoBoAuiachk B TeueHue 15 nueit. Ilpu
ATOM IPHUPOCT MACCHI OBLT HOPMAITEHBIM.

Tokcuveckoe opakeHHe TIEYeHN BhI3bIBAIN
B paznuuHOe Bpems cyTok (6, 10, 14, 18, 22 u 2 4)
myTeM

OIHOKpPAaTHOIo BHYTPUMBIIICYHOT O

BBeenus pacrBopa CCly B mo3e 0,5 mu ma 100 ¢

amudaruueckoro psga, B ToM umcie CCly, Macchl. JKMBOTHBIX YMEPINBISIIN JeKarUTAIue
paboTaloT B TPEXCMECHHOM  PEXKUME, HAMH yepe3 24 uaca or momenta BBeaeHus CClg. O
OPEINPUHATA  TOMBITKA  AKCIHCPUMECHTAIBHOTO BIIMSIHUH UPKATHBIX pUTMOB Ha

N3Yy4YCHUA TOKCUYCCKOT'O ﬂeﬁCTBHH JaHHOI'O
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nepekucHoro okucienns Jgunupos (IIOJI) B
MEYEHH,  OMpeNeNsieMoro IO  COJCpPKAHHUIO
IMeHOBBIX  KoHbIoratoB (JIK) wm ManoHoBoro
muansaeruna (MJIA). YpoBeHbP 3THX IIPOIYKTOB
ITIOJI onpenensinu o meroay [lmanep u coast. [6].
OnTHYECKYIO IUIOTHOCTB H3MEPSITU Ha
cnekrpodoTomerpe CD-4A mpu anmune BoiH 233 u
532 um gna K u MJA COOTBETCTBEHHO.
ConmepxaHue  MPOAYKTOB  JTUIONCPOKCHIAIMU
pacYUTHIBAIN HCTIONB3YS KO3 PHUIIEHTHI
MOJIIPHOW HKCTUHLMHI 2,2:10° Mt oM™ s JIK u
1,56:10°M™* em™ s MJIA.

CreneHp MOpaKEeHUS TIEYCHH B H3Y9IaeMBIX
YCIIOBHAX OTIBITA OICHUBAIH TAKXKE IO aKTBUHOCTH
(AcAT),
ananuHaMmuHoTpanchepasbl (AnAT) u menouHou
tdocharazer  (IID) B [7].

AxtuBHocTh II1® BBIpaXamTu B MUIMMOIAX 4-

acrapraraMHHOTpaHcdepasbl
CBIBOPOTKE KPOBHU

HUTpO(eHOMa, OCBOOOKIAEMOro 1 JI CHIBOPOTKH
KPOBH B TeueHHe | 4, a akTUBHOCTH TpaHcdepas — B
MIJIAMOJISIX THPOBHHOTPATHON KHCIOTHI Ha 1 11
CBIBOPOTKH 3a | 4 HHKyOAaIwu.

Pe3yabraTrel  uccieoBaHMM M HMX
o0cyxIeHue.

KaK BHUAHO M3 JaHHBIX, HpeILCTaBJ'IeHHI:IX B
Tabnuie, HauboOIee BBIPAKCHHOE IMOPAKCHUE
CCl,

Taxk,

MeYEeHU B  pe3yibTaTe  BO3AEUCTBUS

oTMewasock B 18 u ocobeHHo 22 4.
conepxxanne MJIA B nedenu, aktBuHOCTh AJAT u
AcAT B cbIBOpOTKE KpOBH B 18 "acoB Bo3pacTaiu
Ha 94, 139 u 61%, a B 22 u — Ha 243, 215 u 60%
cooTBeTcTBeHHO. ClleyeT OTMETHTh, YTO MEXIy
MHTEHCUBHOCTBIO oOpazoBanust [IK mox BiusHHEM
CCl,; B pasnuuHOe Bpemsi CYTOK U ypoBHeM MJIA
HE TMPOCIEKHUBAaeTCs MpsMas 3aBHCUMOCTb. B
YaCTHOCTH, eciii yBenuuenue obpazosanus 1K B 6
nu 10 u ObUIO NPUMEPHO OJWHAKOBBIM, TO
conepxanne MJIA B medeHu B 6 4 BO3pacTajo Ha
43%, a B 10 u mums Ha 16%. B 18 u mpum
CTaCTMYECKM HE 3HAUYMMOH HWHTCHCHU(HUKALIH
obpazosanus JIK, yposeno M/IA Bozpactan Ha 94,
a B 22 4 — Ha 243%. Ilpuuem B 22 4 coxpepkaHue
JIK B nesenn moj BiusiareM Boszeiicreus CCly He
YBEJIMYMBAJIOCh, & HAMPOTHB — YMEHBIIANIOCh, B
cpennem Ha 30%. B pesymprate sToro B 18 m
0COOEHHO B 22 4 pe3KO YMEHBIIAIOCh OTHOIIICHUE
JAK/M]IA, 9T0 CBUAETEILCTBYET, MO-BUANMOMY, 00
WCTOIIEHUHN AaHTHOKCHAAHTHONH CHCTEMBI 3aIIUTHI
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opranusma. Ba)kHO NOIYEpKHYTh, YTO MOBBIILICHUE
YpoBHA KOHUEeHTpauuu MJIA sBsuieTcss BecbMa
XapaKTepHbIM  AJIs cTpecca,
BbI3bIBaeMoro B Tkanu nedenu CCly, [8].
Omnpenensiembie HaMu CTalMOHapHbIE
ypoBHU [IK 1 MJIA 3aBHCST OT COOTHOILIEHUS ITUX
JIBYX  TPOLECCOB,  KOTOPBIE  PETyIUPYIOTCA
AQHTUOKCHUJIAHTHOU OJIHUM u3
JOMHHHUPYIOIIHUX KOMIIOHEHTOB KOTOPOU SIBISIETCA

OKHCJIHUTCIBHOI'O

CHUCTEMOMH,

BuTaMuH E. B monb3y 3TOro cyxaeHust ykasblBaOT

JaHHblE  JIUTEpaTypbl,  COIJACHO  KOTOPBIM
COZIep)KaHWE ero B MEUYEHH [peTepreBacTt
3HAYHMTEIIbHBIC OmopuTMHIYECKHE  KoJeOaHwWs,
o0ycraBIuBaeMbIe HMHTEHCHBHOCTEIO
CBOOOTHOPATHKATBLHBIX MIPOLIECCOB [9].

Habmromaemelii Hamu BbICOKHH ypoBeHb K u
kit MJIA npu nopaxennu nedenu CCly B 10 1
CBHICTENBCTBYET,  IO-BUIMMOMY, O  Ooiee
WHTEHCHBHOM WHAKTHUBAllMM B OTO BpeMs MOJ
BIMSHHEM BUTaMHHA E CBOOOIHBIX paaKajoB, TaK
KaKk JMEHOBas  KOHBIOTAIU
CYIIHOCTH Ha CTaguHd 00pa3oBaHMs CBOOOIHBIX
ydJacTBys B

aHTHOKCH,Z[aHTHOﬁ

MosIBIACTCS B
pamukanoB, a BUTaMHMH E
He(epMEeHTaTHBHON 3aIuTe,
pearupyet co CBOOOTHBIMH pajuKalaMyu BeIyIUMU
e OKUCJIEHUSI C 00pa3oBaHMEM MaIOAKTBHHBIX
paavKajoB, HE CIIOCOOHBIX PEarupoBaTh C HOBBIMH
HEHACHIIICHHBIMU KUPHBIMU KucaoTamu [10].

Crnenyer 0co00 TOAYEPKHYTH BBIIBICHHYIO
HaMu 3akoHOMepHOCTh B nefictBuu CCly, xoTopast ¢
6 10 22 4 XxapakTepu3oBaJlach MOCTEHNEHHBIM
ymenbiienueM ypoHs JK, a ¢ 10 mo 22 u —
HaIpOTHUB yBellnYeHreM Hakoruienus MJIA.

Uzyuenne axtuBHOcTH LD B CBHIBOpPOTKE
kpoBu mpu BosnetictBun CCl, moxasamo, uTto ee
AKTUBHOCTH NMPAKTHYECKH HE M3MeHsAach B 6 u 14
Y, HE3HAYUTEIHbHO, HO CTaTUCTUYECKH JOCTOBEPHO
Bo3dpactasia B 10 u 2 4 u OblIa BBICOKOH B 22 U
ocobenno 18 4 (cM. Tabm.). B mocneqnem ciydae ee
aKTBMHOCTH Obuta Ha 164% BbIme, 4eM B TpyIie
KOHTPOJIbHBIX KUBOTHBIX.

OTO CBUJETENCHTBYET, Kak CleqyeT U3
paHee MONYYEHHBIX HAMU JAHHBIX N0 H3YYECHHIO
Biusiaust CCly Ha KerdeoTAeNIeH)e, YTo B Pa3BUTHH
TOKCHYECKOH TemaTomaTHé B 3TO BpeMs Hapsay c
LUTOJUTHIECKUM,

UMECT MECTO n

XO0JIECTATUYECKUM KOMITOHEHT.
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Ta6auna 1. IMokaszarenu renarorokcuunoctu CCly B pasHoe Bpems cytok (M+m, n=6)

YcenoBust Bpems | K, HmMonb/T MJIA AnAT, MMOJTB/T"9d AcAT, 1D,
OmbITa CYTOK HMOJIB/T MMOJIB/JT'9 MMOJIB/JT"d
(89)

Konrponb 6 0,44+0,03 50,42+3,08 0,50+0,03 0,81+0,03 16,10+0,97

CCl, 0,92+0,05* 72,43+4,38* 1,17+0,08* 0,73+0,04 16,75+0,72

KonTpoisb 10 0,67+0,03 62,39+4,84 0,83+0,11 1,03+0,04 10,30+0,42

CCl, 1,31+0,06* 72,22+5,16 1,24+0,11* 1,58+0,11* 13,90+0,84*

KonTposb 14 0,62+0,05 55,98+5,26 0,65+0,08 0,75+0,03 13,30+0,44

CCl, 0,98+0,03* 100,64+7,20 1,16+0,13* 0,80+0,02 13,30+0,62
*

KonTpoisb 18 0,93+0,04 65,38+6,53 0,81+0,07 0,74+0,05 9,85+0,58

CCl, 1,02+0,05 126,7049,85 1,94+0,17* 1,194+0,07* 26,05+1,31*
*

Konrponb 22 1,26+0,07 51,07+4,67 0,91+0,08 1,374+0,09 11,45+0,95

CCly 0,87+0,06* 174,99+10,9 2,87+0,17* 2,194+0,09* 21,25+1,14*
6*

Konrpoiub 2 0,75+0,07 65,59+7,44 0,66+0,07 1,01+0,06 13,25+0,51

CCly 1,01+0,06* 102,57+8.,93 1,14+0,14* 1,44+0,07* 17,70+1,13*
*

[Ipumeuanue: 3Be3104K0i 0003HaUeHO P<0,05.

BriBOJBI.

Takum o0Opa3om, aHamM3 pPeE3yJIbTaTOB
MPOBEJCHHBIX HAMHU HCCIICJOBAHUI MMOKA3al, YTO
HauOoynee  BBIPAKEHHBIM  TEMATOTOKCUYECKUM
nevictBuem CCl, o6namaer B 18 1 ocobenno 22 v,
YTO, MO-BHIUMOMY, CBSI3aHO CO 3HAYUTEIbHBIM
YBEIMYCHHEM B TEMHOE BPEMsl COJCPIKAHUS TaKHX
MeMOpaHOCBSI3aHHBIX (DEPMEHTOB KaK IIUTOXpPOM P-

450-penykraza u CcykuuHataeruaporeHaza [11].

W3BecTtHO, YTO WMEHHO 1uToxpom  P-450
MpUHUMAaeT AaKTUBHOE YydyacTHe B  pacmane
TeTpaxjiopMeTaHa W O00pa30BaHUM AKTHBHOTO

pamukana CClz, uro npuBoaAUT K MHTEHCU(DUKAINU
TIOJI. Tlo nmamasiM B.E. Korana u coart. [12]
CYIIECTBYET OOpaTHasl CBS3b MEXIY COAEPKaHHUEM
MPOJYKTOB JIMTIOTIEPOKCHIAIIHH, YPOBHEM
uutoxpoMa Pgso 1 HAJIOH-nmToxpompeyKkTassl.
Habnromaemblif B HamieM 3KCIIEPUMEHTE HH3KHH
ypoBeHb [IK B TeMHOE BpeMsi NpH IOPAKECHUH
neuenu CCly, He CMOTpS Ha BBICOKYIO aKTHBHOCTH
MHUKPOCOMANBHBIX (DEPMEHTOB BEPOSTHO CBS3aH C
0o1ee HHTEHCUBHBIM Pa3pyLICHHEM U «pa300pKoii»
B O9TOT INEpHoJ MeMOpaH SHAOMIA3MaTHYECKOTO
pEeTHKYyJIyMa M YyTpaTOd HMH B 3HAYUTEJIHHOMN
CTENIEHW K  KOHI[y CYTOK  CIIOCOOHOCTH
MmertabonusupoBath CCly 10 akTHBHBIX paaMKalioB,
criocoOHbIX MHAYImpoBath [1OJI. 3HaunTenbHOE
MJIA  MoOXHO
pacueHMBaTh Kak OJHO W3 CJIEICTBHH PE3KOro

yYBEJIMYEHHE Ha OTOM  (oHe

HNCTOILICHUA B TCUCHHUC CYTOK AKTUBHOCTHU

aHTHOKCH}laHTHOﬁ CUCTEMBI OpraHmsMa, 1 B
YaCTHOCTH OCHOBHOI'O €€ KOMIIOHCHTA — BUTaMHHA

E.
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DIURNAL RHYTHM OF CARBON TETRACHLORIDE HEPATOTOXICITY IF A LIGHT

SYNCHRONIZER IS CHANGED UNNATURALLY
Vysotskiy I. Yu., Lukyanchyuk V. D., Vysotskiy V. .
Sumy State University
2, Rymskogo-Korsakova St., 40007, Sumy, Ukraine
Lugansk State Medical University
1B, 50 Rokyv Oborony Luganska Block, 91000, Lugansk, Ukraine
0. O. Bogomolets National Medical University
13, T. Shevchenko Boulevard, 01601, Kyiv, Ukraine

The experiments were carried out on 72 white male rodents weighing 150-220 g with ad
libitum diet during the light and dark periods. These periods were striped in the ratio of 12:12.
The toxic damage of liver was caused during the various day periods (at 6am, 10am, 2pm,
6pm, 10pm and 2am) by the intramuscular injection of CCl, solution at a dose of 0.5 ml per
100 g body weight. The samples were gathered in 24 hours after the injection of CCl,. It was
pointed that the most significant hepatotoxic influence of CCl, was at 6pm and 10pm.
Perhaps, it is connected to large amount of enzymes contained in the membrane, such as
cytochrome P450-3A-reductase and succinate dehydrogenase. The low level of diene
conjugates was observed during this period of time, which was the evidence for more serious
damages and disruption of the endoplasmic reticulum membranes. Later these membranes
were slightly able to metabolize CCl, to active radicals, which normally induce lipid
peroxidation. The significant increase of malondialdehyde level was measured on a
background of these conditions. It can be considered as the result of antioxidant system
activity exhaustion.

Key words: carbon tetrachloride, lipid peroxidation, aspartataminotransferase,
alanineaminotransferase, alkaline phosphatise.

JAOBOBI PUTMU 'ENATOTOKCHYHOCTI YHOTUPUXJIOPUCTOT' O BYTJVIELIIO
B YMOBAX HITYYHOI 3MIHU JIi CBITJIOBOI'O CUHXPOHI3ATOPA
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Hayionanvnuii meouunuii ynisepcumem im. O. O. Bocomonvys
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Excnepumentu Oyio mpoBefeHO Ha 72 Oimux Kpucax-cammsx wMacor 150-220 r 3
YyepeayBaHHAM CBITIOrO Ta TEMHOIO IHepiofy no0u y criBBigHomenHi 12:12 ta 3a ymoBu ad
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Buicoyxuii Y. IO., Jlykosanuyk B. /1., Boicoykuii B. U. JKyph. Knin. ma excnepum. meo. docnioxne., 2, (2013)

libitum xapuyBanHs. TOKCHYHE YpasKeHHsI IEYiHKU COPUYMHSIIH Y pi3Hi nepioan nobu (6, 10,
14, 18, 22 u 2 rox) HUIIXOM OJHOPA30BOTO BHYTPIIIHEOM s130BOT0 BBesieHHs po3unny CCl, 3
nosyBaesiM 0,5 mur Ha 100 r mMacu. 3abip mpo0 y TBapWH MPOBOIWIN 4Yepe3 24 TOIWHHU 3
momenty BBeneHHst CCly. BeranosneHo, 1110 HaWOIIbIT BUPAKEHUM TeMaTOTOKCHYHAHN BILTHB
CCl, mae o 18 i 0cobmamBo 0 22 TOI, OYEBHIHO 1€ TIOB’S3aHO 31 3HAYHHMM 301TBIICHHSIM Y
TEMHHH TIepiof; oO0W BMICTY TaKMX MeMOpaHO-3B’s3aHUX (EPMEHTIB, SIK UTOXpoM P-450-
penykTasa Ta CyKIiHaTAeTinporeHasza. Biqmiuennii y meit mepiox noom Hu3bkuid piBeHb 1K
CBIUUTH TPO OLTBII CYTTEBI NMOPYIIEHHS Ta «PO3PHUBH» MeMOpaH EHAOILIa3MaTHIHOTO
PETHKYIyMy i 3HauHa BTpaTa HUMHU 3AaTHOCTI meTabomizyBaru CCly mix kineus no6u 10
aKTMBHHUX paauKaiiB, siki iHaykyloTh [IOJI. Ha npoMy piBHI 3apeecTpoBaHO IOMITHE
30utbIneHHsT piBHA MJIA, sike MOKHA PO3LIHIOBATH SIK PE3yJIbTaT BHCHA)KCHHS aKTHBHOCTI
AQHTHUOKCHJIAHTHOT CHCTEMH OpTaHi3My.

KarouoBi coBa:  4OTHPUXJIODHCTHH — ByIJIelb, IEPEKHUCHE  OKWCICHHS  JIMIfiB,
acrapraramiHoTpacHdepasa, ajJaHiHaMmiHOTpaHcpepasa, ryxHa pocdaraza
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