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MPOHUKHICTb MJIASMATUYHUX MEMBPAH rENATOLUNUTIB TA EPUTPOLIUTIB

B ANHAMILI YPAXKEHHS LLYPIB KAPBEO®OCOM

TepHoninbCbkUii AepXxaBHU MeanvHUi yHiBepcuTteT imeHi . §1. Top6ayeBcbkoro

(m. TepHoninb)

[aHa poboTa € ¢dparmMeHToM NaHOBOI HayKOBOi
Temun kadenpu mMepuuHoi Bioximii Ta dapmakonorii
TepHONINbCbKOro AeP>XXaBHOro MeANYHOro YHiBEpCUTE-
Ty iM. |. 9. TopbayeBcbkoro «bioxiMiyHi MexaHi3MKn Tok-
CMYHOCTI HAHO-4aCTUHOK PI3HOT NPMPOAU Ta iHWKX aH-
TPOMNOreHHMx Ta BioreHHNX TOKCUKaHTIB B BionoriyHmx
cuctemax», Ne gepx. peectpadii 0112U000542.

BcTtyn. 3abpyaHeHHs [OBKiNns KceHobioTukamum
36inbLUYE PUSMK KOHTAKTY JIIOANHN 3 TOKCUYHUMU PEYO-
BUHaMMU, SIKi NPOSIBASIIOTb NOLLKOOKYBASIbHY Ait0 HA PiSHi
opraHu Ta CMCTeMm opraxiamy. 1o nocTiiHOro paktopy
€KO0JI0rYHOro 3abpyaHeHHs BiaHOCATLCS docdopopra-
HiyHi cnonyku [1,3]. HacnyeHHsa ooBKiNAsg NOTEHUIAHO —
He6e3NeYHNMM TOKCUHHUMN PEHOBUHAMW NPU3BOLUTL
[0 3POCTaHHA Ymcna NaTonorin, ki 3yMOBJIEHI iX BMNAN-
BOM. lMoTpannaaHHa fo opraHiamy dochdopopraHidyHmx
CMnonyK Npu3BOAUTb OO0 WMOro 3arasbHOi iHTOKCUKaLi
Ta YTBOPEHHS 3HAYHOI KiJIbKOCTi €HA0reHHUX TOKCUHIB,
SIKi pa30M 3 eK30reHHMK KCEHOBIOTUKAMM YNHATb TOK-
CUYHWIA BNNB Ha MeMOBpaHu KniTuH [2,8].

OLHUM i3 BaXIMBUX MapKePIB CTYNEHst TOKCUYHUX
ypaxeHb € 306iNblUeHHA MPOHUKHOCTI MnasmMaTU4HUX
MemOpaH renatouuTie Ta eputTpoumTiB [5].

Buxoasum 3 uporo, MeTor OaHOro AOCNiaKEeHHS
Oyno BCTAHOBUTU CTYMiHb MPOHUKHOCTI NAa3MaTU4yHMX
MembpaH renaTouuTiB Ta epuTpouUTiB B AM-
HaMiLi ypaxeHHs1 TBapuH kapbodocom.

006’ekT i mMeToamM pocnipXeHHda. [o-
cnign npoBeaeHi Ha 6inux Lypax macoto Tina
175 -200r, Wo yTpMMyBannch Ha CTaHAAPTHO-
My pauioHi BiBapito IBH3 «TepHoMinbCbKoOro
[EePXaBHOr0 MEOVYHOro yHiBepcuteTy iMm. .

— TBAPWHU, ypaxeHi kapbodocom npotarom 20 gHie Ta
IV — a rpyna — wypi, ypaxeHi kapbodocom npoTarom
30 pHiB. Kap6odoc BBOAVAN LLOAEHHO BHYTPILLUHbOLLI-
JIYHKOBO Y BUMSAj BOAHOIO PO34nMHY 3 po3paxyHky 20
Mr/Kr Macu Tina TBapuHu, Wwo ctaHoBuTb 1/10 Big, LD50_
Ha 10-y, 20-y Ta 30-y 0o0y Big noyaTky BBeAEHHS Kap-
6odocy LiypiB NiggaBann eeBTaHasii 3 BAKOPUCTAHHAM
TioneHTany Hatpito. Ona pocnigkeHb obpann UinbHY
KPOB, CMPOBATKy KPOBi Ta MedviHKy TBapuH. AKTUBHICTb
amiHoTpaHcdepas (AnAT, ACAT) Bu3Havanu B peakii 3
2,4 — nuHiTpodeHinrigpasuHom [10], akTUBHICTb NyX-
Hoi docdartasm 3 monidaarom amoHito [1], eputpoum-
TapHWN iHAEKC IHTOKCKKALLii 32 BiACOTKOM NPOHUKHOCTI
epuTpoumTapHoi Membpanm [11].

CratuctnyHy 00pobkKy OTpUMaHux peaynbTaTiB
34icHIOBanM 3a JonomMorot metony «Statistika 6,0» 3
BUKOPUCTaHHAM kKpuTepito CTiogeHTa [6].

PesynbTaTn pocnigXeHb Ta X OOroBOpeHHS.
OTpvmMaHi  pe3ynbTatm NiATBEPOXYIOTb  TOKCUYHWUIA
BNAMB kKapbodocy Ha opraHiam TBapwuH. licnsa oTpy-
€HHS wWypiB kapbodOocoM BiAMIYAETLCA MiOBULLIEHHS
aKTUBHOCTI aMiHOTpaHcdepas B CMpoBaTLi KpOoBi Npo-
TArOM YCbOIro TEPMiHY AOCHiokeHHs (Tabn. 1).

3 Tabnuui 1 BUOHO, WO akTUBHICTL ANAT npu ae-
CATUAEHHOMY BBeAEHHI kapbodocy B cmpoBaTLij KpOBi
36inbwyeTbes B 1,3 pasa, B MNeyviHui 3MeHLWYEeTbCS B

Ta6nnua 1

AxTtueHictb AnAT y cupoBaTui KpoBi (MKMONb/n*ron)

Ta neviHui (MKMOnb/Kr*roa) WwypiB 3a yMOB ypaXXeHHS

kap6odocom (M+m, n=6)

f;l. lfopbauescbkoro». BukoHysanm ix 3FiD,H.O CvpoBaTka KpoBi | Meuinka
i3 3arasbHUMU NPUHUMNAMKN e;:ongpemeHﬂB Fpynu TeapuH TepMiHU AOCAIIKEHHS, 1061
Ha TBapuHax, CxBajeHuMu Ha HauioHanbHo-
purax, o Hia Haux 10-a | 20-a| 30-a | 10-a | 20-a | 30-a
My KOHrpeci 3 6ioetnkn (Knis, YkpaiHa 2001) -
[9] Ta 3aKkoHy YkpaiHu « Mpo 3axuct TeapuH | IHTaKTHWiA 1,17+0,01 2,17+0,01
. " . KOHTPOJib
BiZL XOPCTOKOI noseaiHkn» (2006). TeapuHu v 156 2ont] 237 210 T822]127
inexi clea — in. | YPaxeHi 56+ |2,04+|237+| 2,10+ [1,82+|1,27=*
Oyma pOSAINEHI Ha HOTMPYU TPYMA: 1-8 — iH- | 2 ose oo 0,01* |0,04* | 0,03* | 0,08 | 0,02 |0,03*

TaKTHUIA KOHTPOJb; ll-a — TBapuHW, ypaxeHi
kapbodocom npotarom 10 gHis; Il — 9 rpyna

MpumiTtka: *- BiporigHi 3MiHM MiX TBapMHaMM iHTAKTHOrO KOHTPOJIO Ta ypaXeHUMuU
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Tab6nunuga 2
AxkTuBHicTb ACAT y cupoBarui KpoBi (MKMonb/n*rop)
Ta neviHui (MKMONb/Kr*roa) WypiB 3a yMOB YPa>K€HHS
kap6odocom (M+m, n=6)

CupoBaTtka KpoBi | Meuinka

Fpynu TBAapUH TepmiHn gocnigxeHHs, A,o6mn

10-a | 20-a | 30-a | 10-a | 20-a | 30-a
IHTaKTHViA 0,78 +0,04 3,68+0,25
KOHTpPOJb
YpaxeHi 0,92+ | 1,34+ (2,32 3,14+ | 2,65+ | 2,583+
kap6odocom 0,07 0,17* | 0,12* | 0,16 0,08 0,04
Mpumitka: *- BiporigHi 3MiHM MiX TBapMHaMU IHTAKTHOrO KOHTPOMO Ta
ypaxXeHnmu.

Ta6nuusa 3
AxTMBHICTb NnyXXHOi pocdaTta3un y cupoBaTLi KPOBI
(Mmonb/n) Ta neviHui (MMonb/Kr) WypiB 3a YMOB
ypaxeHHs1 kap6odpocom (M+m, n=6)

CupoBaTtka KpoBi | Meuinka

Fpynu TBAapUH TepmiHnn pocnipgxeHHs, ,o6u

10-a | 20-a | 30-a | 10-a | 20-a | 30-a
IHTaKTHMA 14,23+0,80 12,61+0,37
KOHTPOJ1b
YpaxeHi 16,75 |18,87+(21,31+£| 10,99+ | 7,20+ | 5,85+
kap6odocom | +0,58 | 0,48* | 0,59* | 0,37 | 0,49* | 0,35*
Mpumitka: *- BiporigHi 3MiHW MiX TBapuHamy iHTAaKTHOrO KOHTPOJIO Ta
YPaKEHUMWN.

Tabanusa 4
EputpouunTtapHuii iHgekc iHTokcukauii B KpoBi ( %)
LLypiB 3a YMOB ypaxeHHs1 kap6odpocom (M+m, n=6)

TepMmiHu pocnigXeHHs, noou

Ipynu TBapuH

10-a | 20a | 30-a
IHTaKTHUIA 28,46+0,66
KOHTPOJb
Ypaxeni 33,32+0,51* | 35,64+0,73* | 42,17+0,70*
Kap6odocom
Mpumitka: *- BiporigHi 3MiHM MiX TBapMHAMKM [HTAKTHOrO KOHTPOJIO Ta

ypaxeHumu.

1,1 pasa, npu oBaAUATUAEHHIN iIHTOKCUKALIT B CUPOBATL, KPOBI
OaHWI NnokasHuK 36inbwKrBecs B 1,7 pasa, B NeviHuUi — 3MeHLnB-
csa B 1,2 pasa, BignoBigHO Npu TPUAUATUAEHHOMY BBEOEHHI B
CUpOBaTLi KPOBi akTUBHICTb ANAT 36inbLUnnachk B 2 pasu, B ne-
YiHUi 3mMeHwwunnacek B 1,7 pasa.

AHanoriyHi 3MiHM cnocTepiranMcb NpU BU3HAYEHHI aKTUB-
HoCTi ACAT B cupoBaTtui KPOBi Ta NediHLUi ypaXeHux TBapuH
(Tabn. 2).

BigmiveHo, wo aktmeHiCTb ACAT B cMpoBaTLi KPOBI LLypiB
36inbwyeTbes npu 10-Tn aeHHomMy BBeaeHHi kapbodocy B 1,2
pasa, npu 20-tm geHHomy B 1,7 pasa, npun 30-Tn neHHomy B 3
pa3un NOpPIBHAHO 3 IHTaKTHMUMK TBapuHamu. B nediHui mn cno-
cTepirann 3MeHLWeHHs akTMBHOCTI ACAT. Mpu 10-Tn geHHoOMy

HoMmy B 1,4 pasa, BignoeigHo npu 30-Tn geHHomy B 1,5 pasa,

BiJHOCHO KOHTPOMO. 3a iHTOKCuKauii TBapwWH
KapO60dOCOM 3HUXKEHHSI aKTUBHOCTI aMiHOTPaHC-
depas y nediHui BKa3ye Ha UMTONI3 renaTouuTiB
Ta 3MiHYy NPOHUKHOCTI Nna3maTnyHUx MmembpaH,
O NpM3BOANTL A0 BUXOAY OpraHocneumndiyHmnx
depMeHTIB y NO3aKkNiTUHHUIA NPOCTIp.

LLle ogHUM MapkepoM LUTONI3Y renaTtoumTis
€ nyxHa docdaraza (JIP), nigBULLEHHS aKTUB-
HOCTI SIKOi B CMPOBATLi KPOBi CBig4YMTb NPO PO3-
BUTOK 3anasibHOr0 NpoLecy y nediHui [1].

AKTUBHICTb AaHoro eHsumy nicna 10-Tn geH-
Horo BBegeHHs kapbodocy 3pocna B 1,2 pasa,
20-T OEHHOro ypaXeHHs TokCcukaHTom B 1,3
pa3a, nicna 30-TM AEHHOI iHTOKCUKKAaLji aKTuB-
HicTb J1® 3pocna B 1,5 pasa BiIHOCHO iIHTAKTHOIO
KOHTPOJI0. Y NeYiHLi M1 cnocTepirany 3MeHLUEH-
Hs1 akTMBHOCTI J1D (Tadn. 3).

Micnsa 10-Ty geHHOro ypaxeHHs kapbodocom
akTBHicTb J1® 3ameHwwmnack B 1,2 pasa, npu gga-
auarnageHHomy — B 1,8 pasa ta npu 30 -geHHOMY
ypaxeHHi kapbodocom — B 2,2 pasa B NOPIBHSH-
Hi 3 IHTaKTHOIO rpynoto TBapuH. Lle nioTsepoxye
TOKCUYHICTb kapbodocy Ta MOro HeraTUBHWIA
BMAVB Ha KNiTUHW nevdiHku [4,7,12].

B xoai ekcnepnMeHTy M JOCNIoXyBan Npo-
HUKHICTb €puTpouMTapHMx MembpaH. BctaHoB-
JIEHO, WO MiCcns ypaXeHHs TBapUH kapbodocom
NiaBULLYETLCS BiACOTOK NPOHUKHOCTI MeMBpaHu
€PUTPOLMTIB, Ha LLLO BKA3YE 30iNbLUEHHS EpUTPO-
LMTapHOro iHAEKCY iHToKcuKaLii (Tadn. 4).

Ak BUAHO 3 Ta6nuui 4, Nnpu ypaxeHHi TBapuH
kapb6odocom npotsarom 10-Tn OHiB BiACOTOK NPO-
HUKHOCTI epUTPOLUUTAPHUX MeMOpaH NiaBULLMB-
csa Ha 4,9% BIiANOBIAHO OO0 KOHTPOJILHOI rpynu,
npu 20-TM OeHHOMY BBedeHHi kapbodocy mu
crnocTepiranu nigguuleHHs Ha 7,2 % Ta Ha 13,7 %
npu 30-Tn AeHHOMY 3aCTOCYBaHHI TOKCMKaAHTA.

OTpuMaHi pesdynbTaTu CcBigyaTb MPO  TOK-
CUYHMIA BNAMB kapbodocy Ha epuUTpouMTapHi
MemMbpaHu, WO NiATBEPAXYETLCA 3POCTAHHAM
BiZLCOTKY iX MPOHMKHOCTI i MOXe ByTK Hacniakom
LECTPYKTMBHOIO BMJIMBY TOKCMKAaHTa Ha CTPYK-
TYPHi KOMMOHEHTU KNITUHHUX MeMbBpaH

BucHoBkun. [lpoBeneHi pocnigkeHHa nig-
TBEPOUNN TOKCUMYHMIA BnMB kapbodocy Ha
CTaH KJITUHHUX MeMOpPaH B OPraHiami ypaxeHux
TBAPWH, WO CYNPOBOMAXYETLCA 3MIHOIO iX MpO-
HUKHOCTiI. Ha oOCTaHHE BKaldye MigBULLEHHS B
cupoBaTLUi KPOBi aKTMBHOCTI amiHOTpaHcdepa3
Ta nyxHoi ¢docdatasum npotarom 30 gHie gocni-
[)KEHHS, @ TaKOX 3HVKEHHS akTUMBHOCTI OaHWX
€H3MMIB Y nediHui. JeCTpyKTMBHUI BMNAMB Kap-
6odocy Ta Moro mMeTaboniTiB Ha epuTpoLMUTU
niaTBepOXXeHuin 36iNblUEHHsAM  BiACOTKY MpPO-
HUKHOCTiI epuTpoumTapHuUX MembpaH. OTpuma-
Hi pe3dynbratm ganytb 3MOry BUKOPUCTATU AaHi
MOKa3HMKN 9K MapKepw MPOHUKHOCTI KIITUHHUX
MeMbOpaH 3a YMOB ypaxXeHHs pochopopraHivyHm-
MW CMOJTyKaMW.

MepcnekTueun noaanbLUMX nocni-
MKeHb. BpaxoByloun oTpuMaHi pesynbtatm B
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YMOBax ypaxeHHsi TBapuH kapbodocom, HEOOXIAHUM  aHTUOKCUOAHTHUMWU Ta aHTUMNOKCAHTHMMWU BNacTu-
BocTaMU. MNepenbayvaeTbCsl 3aCTOCYBaHHSA 3a OaHUX
YMOB Mpenapaty MekcCifosy, WO [acTb MOXIMBICTb
BiAKOpPEryBaTu B OPraHiamMi NOPYyLUEHHS Nicns OTPYEHHS
BYIOYM Cy4yacHi 3acobu 3 mMeMOpaHONpPOTEKTOPHUMK,  dOcHOpPOPraHiYHUMK CroNyKaMu.

B MoJanbLLIOMy € BigHaWTU Ta 3acTocyBaTu ePekTuB-

Hi CXeMU KOpekLii BUSIBIEHUX NOPYLUEHb, BUKOPUCTO-
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MPOHUKHICTb MNTASMATUYHUX MEMBPAH rENATOLUUTIB TA EPUTPOLUTIB B AUHAMILL YPAXKEH-
H4 LLYPIB KAPBO®OCOM

Boiiko J1. A., ®ipa Jl1. C., Jinxaubkuii . I'., Bacunuwnx H. A.

Peslome. B ekcnepuMeHTi Ha TBapuHax, ypaxeHux kapbogpocom, BCTAaHOBMIEHO, L0 TPUAUSTUAEHHE 3aCTOCY-
BaHHS TOKCUKaHTa NPU3BOAMTb OO LIUTONI3Y renaTouMTiB, NPO WO CBIiAYNTb NiABULLEHHS Y CUPOBATL KPOBi akTUB-
HocTen amiHOTpaHcdepas Ta NyXHoi pocdaTtasn. ToKCUYHMIN BIIMB Kapbodocy Ha KPOB 3YMOBIIOE 30iNbLUEHHS
NPOHUKHOCTiI EPUTPOLUTAPHMX MEMOPAH, MapKePOM HOro € NiABULLLEHHS ePUTPOLMTAPHOrO iHAEKCY IHTOKCUKAL.

Kniouoei cnoea: kap6odoc, amiHoTpaHchepasmn, nnazmaTruiHi MembpaHu, renaTtounTn, EPUTPOLUTAPHUN iH-
LEKC iHTOKCMKaLji.
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NMPOHULAEMOCTb MNTASMATUHECKUX MEMBPAH FrENATOLUTOB U SPUTPOLIUTOB B AMHAMMUKE
MOPAXXEHUA KPbIC KAPBOOCOM

Boiiko J1. A., dupa J1. C., Jiuxaukuia N. I., BacunuwuH H. A.

Peslome. B 3kcneprmMeHTe Ha XMBOTHBIX, MOpPaXeHHbIX kKapbogdoCcoM, YCTaHOBIEHO, YTO TpUALATUAHEBHOE
npMMeHeHne ToOKCKaHTa NpmBoaAvUT K ULMTONN3Y renatounToB, O 4YeM CBUAOETENIbCTBYET MOBbILLUEHNE B CbIBOPOTKE
KPOBW aKTUBHOCTEN aMUHOTPaHcdepas 1 LwenodHoln pocdatasbl. Tokcmyeckoe aenctene kapbodoca Ha KPOBb
npMBOOUT K YBEJIMHEHUIO MPOHNLLAEMOCTU 3PUTPOLNTAPHbIX MeM6paH, MapkKepoM 4ero aBngdeTcsd MnoBbllLUeHne
APUTPOLUNTAPHOrIo NHAeKca MHTOKCUKaunun.

KnioueBble cnoBa: kapbodoc, amumHoTpaHcdhepasbl, MjasMaTmieckme MemMOpaHbl, renaToumThl,
3PUTPOUUTAPHDBIN MHOEKC MHTOKCUKALNN.
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Permeability of the Plasmatic Membrane of Hepatocytes and Erythrocytes in the Dynamic of the Af-
fected Rats with Carbophos

Boyko L. A., FiraL. S., Lyhatskiy P. G., Vasylyshyn N. A.

Abstract. Introduction. Organophosphates belong to the constant factor of environmental pollution. Their pen-
etration into the human body leads to the general intoxication and formation of the numerous quantity of the endog-
enous toxins, which, together with exogenous xenobiotic act as toxic agents on the cell membranes.

One of the most important markers of the degree of the toxic affects is the increasing of the permeability of the
plasma membrane of hepatocytes and erythrocytes [5]. Based on these, the aim of our study was to determine the
permeability of the plasmatic membrane of hepatocytes and erythrocytes in the dynamics of in the dynamic of the
affected rats with carbophos.

Materials and methods. Experiments were conducted on the white rats with the weight 175-200 g. The animals
were kept on a standard food allowance at the vivarium of SHEI « |. Ya. Horbachevsky Ternopil State Medical Univer-
sity of the Ministry of Public Health of Ukraine». Animals were divided into four groups: the 1-st — intact control, the
2-nd - the animals affected with carbophos during 10 days; the 3-d — the animals affected with carbophos during
20 days and the 4-th — the rats affected with corbophos during 30 days. Carbophos was daily administrated intra-
gastrically in the form of the aqueous solution of 20 mg/kg on the weight of a rat, that is equal 1/10 from the LD,
On the 10-th, 20-th and 30-th day from the beginning of the carbophos administration rats were euthanized with
sodium thiopental.

Results and discussion. After the affecting rats with carbophos it was observed the increasing of the amino-
transferase activity in the serum during the all term of the researching.

The activity of AIAT has increased in 1,3 times in the serum and decreased in 1,1 times in the liver at the 10 days
injection of carbophos. This index has increased in 1,7 times in the serum and decreased in 1,2 times in the liver at
the 20 days injection of carbophos. According to the 30 days administration of carbophos the activity of ALAT has
increased in 2 times in the serum and decreased in 1,7 times in the liver.

The same changes were observed in the determination of the activity of ASAT in the serum and liver of the affect-
ed animals. The reducing of the aminotransferases activity in the liver indicates on the cytolysis of the hepatocytes
and the changes in the permeability of the membranes which leads to the releasing of the organ specific enzymes
into the extracellular space.

Another marker of the hepatocyte cytolysis is alkaline phosphatase (ALP), the increasing of its activity in the
serum indicates the development of the inflammatory process in the liver. The activity of this enzyme has increased
in 1. 2 times after the 10 days injection of carbophos, in 1,3 times (after the 20 days administration), in 1,5 times
(after the 30 days administration) concerning to the intact control. The activity of ALP has decreased in the liver

In the experiment, we investigated the permeability of the erythrocyte membranes. Established, that the per-
centage of membrane permeability increased after the affecting of animals with carbophos on the other hand it was
confirmed by the increasing of the erythrocyte index of intoxication. The percentage of the erythrocyte membrane
permeability has increased on 4,9 % concerning to the control group at the 10 days administration of carbophos, on
7,2% (at the 20 days administration) and 13,7 % (at the 30 days administration).

Conclusion. The conducted researches confirmed the toxicity of carbophos influences on the state of the cell
membranes in the affected animals, that is accompanied with the modification in their permeability.

The last one indicates the increasing of aminotransferase and alkaline phosphatase in the serum during 30 days
of the investigation, as well as reducing the activity of these enzymes in the liver. Destructive effect of carbophos
and its metabolites on erythrocytes confirmed by the increasing of percentage of the permeability of erythrocyte’s
membranes.

Key words: Carbophos, aminotransferases, plasmatic membranes, hepatocytes, erythrocyte index of
intoxication.
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