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Peztome. Maxonra necmuyuo Onmo [legpon ymrup 6a CypyHKaau mavCup KUuauul naumuod KalamMyullapHuHe
arcucapudazu yzeapuuinapea dasuwiianean. Mopgomempux maxaun Hamudicanapuea Kypa, OUCmpopux yzeapuuiiap 6a
pecenepayus ypmacuoa meckapu O0TUKIUK MagxiCyo. DHe IOKOPU WUKACMIAHUW 7-KYHea myspu Kenaou, 0y daspoa
MOKCUK MAbCUPHUNHZS MAKCUMAL MOpghoroeux ugodacu kyzamunaou. Keiuneu 60ckuunapoa pecenepayusi yCmyHIuUK Kiuid-
U 8a JHCULAPHUHE I0KOPU NAACMUKIUSU HAMOEH Oynaou. Onunean HaAmMudiCaiapoan Hcueap myKuUMacuHune 0ozaza 60enux
pasuuioa 3apapiraHuuiy 8a 10KOpu 0apasicaddzy MukiaHuuwl KOOUTUAMUHY UIMUL dcuxamoan acociab bepadu xamoa
nacm 003a1apoa MOKCUK mavCup Kaumap xapaxmepea 320 KAHIUSUHY MACOUKAATUOU.

Kanum cyznap: scueap, xanamyw, necmuyuo, Sumo [legpon, ymxup 6a CypyHKAIU mavCupu, MOpGomempux
Y3eapuuinap.

Abstract. This article examines changes in the liver of rats exposed to the pesticide Ento Defol acutely and
chronically. Morphometric analysis revealed an inverse relationship between degenerative changes and regeneration. The
greatest damage was observed on the seventh day, during which the morphological manifestation of the toxic effect was
greatest. At later stages, regeneration predominates, and the liver exhibits high plasticity. The obtained results provide
scientific substantiation for dose-dependent liver tissue damage and its high regenerative capacity, and confirm the
reversibility of the toxic effect at low doses.

Keywords: liver, rat, pesticide, Ento Defol, acute and chronic exposure, morphometric changes.

Jom3apomuru. Mucon xaérupmaru atpod-
MYXUT UIAPOWTIAPUHUHT EMOHJAIIMIIN Ba O3WK-

)KI/II‘ap [IMKACTIAHUIINIA OJINO KC1aaurad
BOCUTAJIApHUHT XHUIIMa-XHJIJIMTUTa KapaMaﬁ,

OBKAT Ba KyHAATUK XaETHUHT "KUMEBUinamryBu"
TyQaiiny KUTapHUHT TOKCHK IIUKACTIAHWIIH KEHT
Tapkairad. MIHCOH Ba XallBOH TaHacura KHpaIuraH
OMIJIJIApHH TallKd MYXHUTIaH OJHO TallIallHUHT
acoCMii MEXaHW3MH YJapHUHT OKCH/UTAHUIIHUP.
I'mapodo®  MonexkynamapHUHT  KyTOJAHWIIUHHHT
OpTUIINA KyTOCH3 MOJIaaApHUHT MeMOpaHaTapHHHT
rugpodod  OVuUMFHAaH — Xy)KaHpaHUHT  CYBJIH
OynumFrura VTUIIWHA OCOHJAMTHpanw. byHmai
peakmpsuiap  y4yH ~ Machyl ~ OyiaraH — acocuid
MOHOOKCHTEHa3a TH3UMH MOJEKYJSp KHUCIOPOIHH
GdaonmmamTUpUIl Ba YHUHT aTOMJIApUAAH OWPHHU
OpraHWK MOJJIANIAPHH OKCHIJANl YYyH HWIIIATHIITa
Koaup Oynran mutoxpom P-450 3 wuwra osran
trzuManp [2, 3].

TeMaToNUTIAp PEaKIVsIIAPHHUHT OMp HEYTa TypJiapH
MaBXKy/I. JKurapna MIATOJIOTHK xoJatiap
PUBOKIIAHUATITHHUHT eTaK4n MaTOTeHETHK
MeXaHM3MJIapHuIaH Oupu OWOJOrMK MeMOpaHajapaa
JIATTH]Y TIePOKCH/TAHUIII Kapa&HITapUHIHT
PUBOXITaHUITN Xucobmanaau [1].

Kumépnit Mo/JiJ1anap1aH horimamanu
HaATWKacuAa 103ara KelraH SKCIIEPHUMEHTall TOKCHK
remaTut ImapouTtuma, T- Ba B-mumdbornutiapan
aHMKJIAl OWJIaH WMMYHOQJICPTUK PEaKTHBIUKHH,
HeHTpoprIIapHUHT GaronuTUK (HAOUTUTHHU Ba MacT
XyKalpalapuHUHT JIerpaHyJISIUACHHUHT OUJIBOCHTA
pEaKIMACUHU YpraHuuiga, WIUIATUIraH KUMEBUM
Moana Jlo3acura Kapao, OpraHU3MHHHT
AMMYHOPEAKTHBIIUTHAA Y3rapwil Kaia STwiau, Oy
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JKUTap Ba HUMMYHOTEH pEakTHBIMK YpTacuiaru
TapTHOTa CONMII MyHOCAa0aTHHHU Kypcaraau [6, 7].

[lecTHMOHUHT TypaHu AO3aNapUHU YTKUpP Ba
CypyHKaJld  TabCHp KWITAaHAAaH KEHHH  HYKH
ap3onaprard  MopQoJOruK Ba  MOp(OMETpUK
y3rapunuiapan  Oatadenn  ypraHuWm 3apypIUTHHHA
tanab stamm [4, 5].

TankukoT Mmakcagu. OHTO JledomHuHr YTKHUp
Ba  CypyHKaJd Tabcupuia  KaJaMylUIapHUHT
JKUrapuaa MOpPOMETPHUK Y3rapUIUIAPUHH YPraHUII.

TagkukoT MaTepuaju Ba  yciayoJuaapu.
OxcnepuMenTtan Tagkukotr 150-200 r oruprukmaru
KaTTa EIUIM 3pKaK Kajamynuiapia yTkazwign. daxar
9pKaK KajaMylulap TaHJIaHWUIIWHUHT cababum —
rOpMOHaJd LUKJIAp TabCHUPH Ba PEIPOAYKTHUB
TU3UMIa OHUJ Y3rapuiuuiap ymoOy TagKUKOTHHHT
Makcagyd  OyimMaranu  y4yH  HaTMDKAJIapHUHT
TAIKWUHUHU coAanamtupuinanp. Juro dedon Typau
Jo3aj]apia OMIKO30H MY, JpUTMA INAKINWAA, 04
KOpuHra 1o0opuiau. bus necTHIUAHN TUCTUIIAHTaH
cyBaa sputauk. 1/20 JIJI50 mo3zacm Moc paBumiga
TaHJaHOW. MeTamun 30HUIM  CTaHIApT  LINPHIL
KaJJaMyIIHUHT OF3Wra 4yKyp >KOWIaIITHPHIIAAN Ba
npenapar acta-cekuH ooopuwiay. ledonmantau orus
OpKaH 1000pHIIl yCyIH, OUp KaTop MyanmugIapHAHT
¢bukpura kypa, nectuuuuIapauHr 85-90% xomnnmapaa
OpraHM3Mra O3HMK-OBKAaT Ba CyB OwWIaH KupHO
OopuMHN XucoOra oJiraH XoJj1a TaH/IaHTaH.

JIAS0 Ta TeHr OYynraH MECTUIU 03acH
(Ypraua ¥ymum no3acu) "XaBdcu3nmk Ba arpod-
MYXUTHH Mmyxogasza KHJTUII Tanabnapu”
necTuruaIapaan Goigamanum macrmopTama (2022)
KypcaTWiraH MabJIyMOTIapHHU XUCOOTa OJITaH X0Jaa
TannaHrad. Kanamyuuap ydyH tana Bazaura 3520 mr
/ xr Hu tamkun Kwinagu. Lly Ownman Owmpra,
kamamynmiap yuya 1/100 JIZI50 ra TeHT mecTHItug
J103aCU 4YerapaBuiira TYFpU Kellaay; alHaH MaHa LIy
JO3aHH MHHCOH Ba CYT3MHU3YBUMIAD OPraHU3MHU
NECTULUAJIAPHU WHTEHCHB WILJIaTaJAuTraH
XyIoyngapaa Te3-Te3 ydpaTaad, HIYHUHT Y9yH YHH
KyJUIall aMaiui KuxaTaaH MyxuM. JledonnanTHUHT

1/20 JIJI50 ra TeHr mo3ajapd MOC paBHIIIA
yerapanad S5 OapaBap IOKopu OYnm0, oNMHTaH
MabIyMOTIapHu  mpenapatauar — 1/100  JIAS50
TabCUPHAA OJIMHTaH MabJIyMOTIIap Onnan

COJIMIITUPHILI Y4YyH HUUIATWIAH. byHpail nosamnap
MeCTUIA WIutad YuKapuimr Ba nedonmanus OnimaH
UIyFyJUTaHAIUTaH HMHCOHJNApra TabCUp  KHJIHIIH
MYMKHH.

[y acocna Tannanrad Gppakuusiap:

* 1/10 JIdso (352 wmr/kr) — Omp MapTanmk
TabCHpP YUYH;

* 1/100 JIdso (35,2 mr/kr) — derapaBuil 1103a
cudaruna, YyHKH ymOy MHUKIOp MEeCTHHUAIAP
WHTEHCHB KYJUIAaHWIAWraH XyAyZJapia oJaM Ba
CYTAMHM3YBUMJIAD JAy4 KEIUIIM MYMKHH Oyiran
Jlapakara sSiKuH;

* 1/50 JIdso (70,4 mr/kr) — mMoc paBumjaa 2

Oapasap toxkopu 0ynu0, 1/100 JI/so Tabcupu Ouian
TaKKOCJall UMKOHUHH Oepany;

e 1/20 JIso (176 mr/kr) — moc paBumaa 5
OapaBap roxopu 0ymu6, 1/100 JI[Iso Tabcupu Ouman
TaKKOCJal UIMKOHUHH Oepajiu.

YHu kynm mapra Kymam 3 o JaBomuma
amainra omupuiaad, Oy XxalBOHHUHT yMpuHUHT 1/10
KHCMMIra TYFpU KEIaIH.

XaiBoHIap TypyxJapra TakCUMOTd (Kamu 66
Ta DPKAK KATAMYII):

1. HHurakT rypyx — 6 Ta KaJlamy1il.

2. Hazopar rypyxu — 30 ta xamamymr
(muctrmranrad cyB o6opmiaan; 30 Ta XaiBoH — 3, 7,
14, 30, 90 xyH maBomma).

3. 1/10 JIso Typyxu — 6 Ta KajgaMmyII
(Oup mapranuk robopwuil, 3 coaTnaH KeHHH YpraHui-
IIA).

4. 120 JIdso rypyxu — 30 Ta kamamym (xap
KyHH 3 o#f maBomma, TeKmmpyB 3, 7, 14, 30, 90 kyH-
napna).

5. 1/50 J1[dso rypyxu — 30 ta xamamym (xap
KyHH 3 ot JaBommua, TeKmupys 3, 7, 14, 30, 90 kyH-
napnaa).

6. 1/100 JlJs rypyxu — 30 Ta xamamym (Xap
KyHH 3 0#f maBomma, TeKmmpyB 3, 7, 14, 30, 90 kyH-
napna).

AB30HUHT MOP(OPYHKIMOHAT XOJATUHH YP-
TaHWII y9yH OW3 TpenapaTHH KyJuamjgaH 3 coar y1-
ra4y, KaJaMylLUIAapHU yiaaupaMus. XalBOHJIApHU
TaXpuOalaH MyJJaTHIAH OJIUH YUKApHUII KyHuaaru
XoJaTiapja amaira OIIUpWIaAH: OOILIaHFUY Ba3H-
HuHT >20% #iykomumy; 24 coatna 10% nan xyn Ba3H
WYKOTWIMINY; Y3UHHM Y3U LIMKACTJIALI;, OBKATJIAHUII
Ba MYHWII KOOWIMSATHHH HYKOTHIIN; abcecc, OFUp WH-
TOKCHKAIMS, Ky4IH CTpecc OEITrHIapUHUHT Ky3aTH-
JUIIM. ByHUHr y4yH Maxcyc Ky3aTyB BapakalapH
IOPUTHIIIH.

JlabGopaTopuss XaWBOHJIapUHH  CcakKjaml Ba
cyiui V36ekucron Pecmybnukacuna
SKCHEPUMEHTA TaJKUKOTIAp YTKa3WIl y4yH KaOy
KWIMHTaH OWOSTHK CTaHgapTyiapra KaTbHd pHOS
KHJITaH X0JIJIa aMalira OIIHPHIIH.

Tagkukor ydyH Kydugaru MOpGOMETPUK,
CTaTUCTUK Ba YMYMHH THCTOJOTHK  YCyJUiap
KYJIaHWIAQAW: SKATapHUHT YMyMHH TY3WIHIIUHH
Yypranuim yuyyH OyiakiapHA T€MaTOKCHIIMH Ba 303UH
Omman  Oysim,  OMPHKTHPYBYM  Ba  MYIIaK
TYKUMaJapUHUHT XOJaTWHU Oaxonam y4yyH Ban
I'mon ycynmman dQolgamanrad Xonga OYsmr Ba
TOJYWAVH KYKH YCYJTUHHU KyJUIaII.

TagkMKOT HaTHKAJapH Ba  YJIAPHUHT
Myxokamacu. Onubd 6opuiran MOp(OIOTHK TaXJIHII-
Jlap JKUrap TYKMMacuJa TOKCHK TabCHUPHHMHI Jl03ara
Ba BaKIra OOFJMK AMHAMHUKACHHH SIKKOJ HaMOEH
kwiau. XycycaH, Kopupok goza (1/10 JIJ150) mra-
pouTHIa UEHTPOJIOOYNsp 30HaMapAa IUCTPODUK-
HEKPOOMOTHK Y3rapuiuiap 3pTa Ba aHUK u(ojayiaH-
ra" Oynca, mo3aHuHr kamaiinmm Ownad (1/20, 1/50,
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1/100 LD50) ma3kyp ¥y3rapuiuiap HHTCHCHUBIUTH
0ocKuIMa-00CKWY Tacaitnd, acocan Kaitap xapakrep
kacO sTran. 3—7 KyH opanuruzaa Oapua rypyxJjapaa
renaTonuTiapAa BaKkyoJsp Ba JOHAIUK JUCTPOQUS,
CHUHycOMIUIapia KoH Kyiwmomap Ba Kyndep
Xykahipasapu (aoJuianryBu Ky3aTwiraH Oyica-ma,
ymoy Oemrmmap 1/10 LD50 ga makcuman, 1/100
LD50 ma aca MmuHuUMAan gapaxama Kaim staagu. 14-
KyHAaH 0oInIad »Kurapaa KOMIIEHCATOP-PEreHepaTuB
sapaéniap ¢daoymamuimy dapya no3anapjaa Ky3aTuil-
I, OUPOK yJIApHUHT caMapaJiOpJIury A03ara TeCKapu
MPOIOPIIMOHAN SKAHJIUTH aHuKiIaHau. SAbau, 1/100
Ba 1/50 LD50 rypyxmapuma pereHeparus Te3 Ba
TYIUK keuran Oynca, 1/10 LD50 ma Tuknanum sxapa-
€HN CEeKWH Ba KOJNOUK Yy3rapumuiap OWIaH KedTaH.
30-90 kyHnuk Myanariapia macT Jo3aiapia KUrap
TYKAMAaCH TYJIUK MOP(OJIOTHK HOpMaJ X0JIaTra KauT-
raH, I0KOpH J03a Typyxuja 3ca alpuM Xoiiap/a eH-
run Gudpo3 TEHACHIMIIAPH Ba KOJIUK TACTPO (UK
y3rapunuap caknanrad [10].

Kynnanunran THUCTOJIOTHUK oyéxmap
HaTWKaJapHU Xap TOMOHJIama 0axoiam UMKOHWHH
Oepau: TEeMaTOKCHIMH-303WH  TeNaToIUTiIapaaru
IUCTpoUK Ba HEKPOOMOTHK Y3rapuuulapHu, Ban-
T'm3on crpomMan KaidTa Kypwidil Ba KOJUIAreH
JUHAMUKACUHH, TOJYMIUH KYKH 3ca XyKalpaBuit
0a30(MIUIMK Ba METaXpOMATHK Y3rapHILIapHH aHUK

nponananu. By oca  kurapgarm  maToOJOTHK
Kapa€Hiap KOMIUIEKC Ba ¥3apo OOFNIMK IKaHIUTHHU
TacaUKIalIu.

Typaun myaaataapaaru LDS0 HuHTr Kurap
TYKIMacHAa MOP(OIornKk KypcaTKUWIAPHM y3Ura
XOCJAUTMHU  Oaxojam  (CTATHCTHK  TaXJiMJj
acocuaa).

baxomam me3omnnapu (0—3 6amn):

e 0 - ¥3rapumr #yK

e 1 - earun

e 2 - ypraua

e 3 - Kywimn

Mopdomerpuk TaxaMa HATWKAIapU UIYHU
KypcaTIuKy, AUCTPO(UK y3rapuiuiap Ba pereHepa-
Ust ypracuma Teckapu OOFNMUKIMK MaBxynd (r=-0.7).
OHT 10KOPH HMIMKACTIaHUII 7-KyHra TYFpH Kenaau, 0y
JaBpJla TOKCUK TabCUPHUHT MaKCUMall MOP(OIIOTHK
ndonacu xysarwiagu. Kelimaru Oockudnapia pere-
Hepalusl YCTYHJIMK KWIagd Ba >KUTAPHUHT IOKOpHU
IJTACTUKIIUTH HaMOEH Oymanm. OnuHran
HaTIKalTapAaH )KArap TYKUMACHHUHT J103ara OOFIINK
paBHIa 3apapliaHdIId Ba IOKOpHU Japaxaaaru
TUKJIAHUIT KOOWJIMATUHHU WIMHH KHXATAaH acociad
Oepaau Xamaa TacT Jgo3ajapia TOKCHK TabCHP
KaiiTap XapakTepra sra OJKaHJWUTWHU TacIuKJIaian

[9].

Kansaa 1. luctpoduk Ba MUKPOLMPKYJILITOP Y3rapuiuiap TUHAMHKACH
Jo3za /Kyn 3 KyH 7 KyH 14 kyH 30 kyH 90 kyH
1/10 LD50 25 3.0 2.0 1.0 0.5
1/20 LD50 15 25 15 0.5 0
1/50 LD50 1.0 15 0.8 0.2 0
1/100 LD50 0.5 0.8 0.3 0 0
Kansaa 2. PereneparuB Gaoumk (MKKH SAPOJIM TENATOMUTIIAP, MUTO3JIAP)
Ho3za /Kyn 3 KyH 7 KyH 14 xyH 30 kyH

1/10 LD50 0.5 1.0 25 2.0

1/20 LD50 0.5 1.0 2.0 25

1/50 LD50 0.3 0.8 1.5 2.0

1/100 LD50 0.2 0.5 1.0 1.5
Kansaan 3. XKurapna mopdomerpuk y3rapunniap ymymuii xansaau (0—3 6amn)
(0 — nopma, 1 — enrui, 2 — ypraua, 3 - Ky4in)

MopdomeTprk KypcaTKudIap 1/10 LD50 | 1/20LD50 | 1/50 LD50 | 1/100 LD50
I'emarouut auctpodusicu 3.0 2.5 1.5 0.8
Bakyosisip y3rapunuiap 2.8 2.2 1.2 0.5
HekpoOro3/Hekpo3 yuokiapu 2.5 1.8 0.8 0.2
Snposwuii y3rapunuap (MIKHO3, KAPHOPEKCHC) 2.7 2.0 1.0 0.3
Cunyconmiap KEHralumy (KOH KyWHJTHII) 3.0 2.3 1.3 0.6
Kyndep xyxaiipamapu daommru 2.5 2.0 1.2 0.5
[lepunopTan HHOUIBTpAIHS 2.0 15 0.8 0.3
Crpoman y3rapunuiap (Ban-I'uzon) 1.8 1.2 0.6 0.2
Komares Tonanap 3uuiantyBu 1.5 1.0 0.5 0.2
PerenepaTtuB $haomiuk (MUTO3, UKKH SIAPOJIN) 2.6 2.4 2.0 1.5
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Osuaran Mop(OMETpUK HaTWXKaap KHUrap
tykumacuga 1/10 LD50 rypyxuma Oapua acocuid
MOpQOJOTHK  mHapamerpiap  OyiuMua  IOKOpH
MIUKACTIAHNIN Japakacu KaWn dTwiraH Oyimo,
ailHMKca TemaTouuT AUCTPOPHACH, CHHYCOMAAN
OYIITMKHUHT KEHraluIIy Ba KOH KyHWIHII, SIPOBUI
JECTPYKTHB Y3rapuluiap yCTYHIUK KHAITaH.

Hozanunar 1/20 Ba 1/50 LD50 rypyxmnapura
TYIIUTIA OnnaH TUCTPOPUK y3rapuniap
HHTECHCUBJIUTHA 00oCKMUMa-00CKUY KamMaiino,
pereHepatuB ¢GaouMK HucOaTaH Kydaiirad [§].

1/100 LD50 rypyxuma 3ca Mopdosoruk ysra-
pUIIIIap MHHUMAN Aapaxkana O0ymub, acocaH ¢yHK-
MOHAJ ajanTaius OuIaH YeKJIaHTaH.

PerenepatuBs wmHAekc Oapua TypyxJjapaa
cakJiaHraH Oyica-7a, y IOKOpH J03a7a KOMIIEHCATOP
XapakTep/a, MmacT jo3ajapia 3ca GU3UOJOTHK THKIIa-
HUII TCHJISHIUACHUTA 3Ta SKAHJIUTY aHUKJIAHIH,

XyJoca. MopdoMeTpuK TaxJwI HaTKAIApH
IIYHU KYPCATIAUKH, JUCTPO(DUK Y3rapuiuiap Ba pere-
Hepamus Ypracuaa TecKapu OOFIUKINK MaBXynd (r=-
0.7). OHTr IOKOpH MMKACTJIAHHII 7-KyHra TYFpH Kela-
1, Oy nIaBpjia TOKCHK TabCHPHHHT MaKCHUMall MOp-
¢bonorux nudomacu Ky3aTHIajIu. Keiinaru
OocKU4IIap/a pereHepanusi YCTyHIUK KWIa i Ba K-
TQpHUHT IOKOPHM IUIACTHKJIMTH HaMmo€H Oymaam.

OnuHran HaTWKajgapAaH JKUTap TYKUMAaCHHUHT
Jo3ara OOFITUK pAaBHINA 3apapiaHUIIA Ba OKOPH
Japakagarn — TUKIAHUIT  KOOWIMSTHHH — WIMUHN

JKUXaTAaH acocnad Oepaam xamza macT go3aiapna
TOKCHUK TabCHUp KaWTap XapakTepra 3ra SKaHIUTHHU
TacaUKJIANIN.
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MOP®OMETPHYECKHE H3MEHEHHS B
IMEYEHH ITPH BO3JJEHCTBHH IMECTHI[H/IA

Kapumoe H.B., Hcnamos LL1.D.

Pe3zwome. Cmamvs nocéaweHa USMEHEHUAM 6
neweHu KpviC pu OCMPOM U XPOHUHUECKOM BO30eUCmeul
necmuyuoa  Oumo  [egon.  Ilo  pesyasmamam
Mopghomempuneckoeo ananuza Habmooaemcs. obpamuas
3ABUCUMOCTIL MeNCOY OUCTNPOPUUECKUMU UZMEHEHUSIMU U
peeenepayuei. Hauborowuii ywepd nabnooancs na 7-i
Oelb, 68 meyeHue KOMopo2o OMMedaemcs: MAKCUMATbHOE
Mopghonozuueckoe nposigieHue MmoKcuueckozo spgexma.
Ha 60onee nozonux cmaousx npeobnadaem pezenepayus u
nposssiemcs 8bICOKAS RAACMUYHOCb
Ionyuennvie  pesyromamvl  HAyuHO  0DOOCHOBLIEAIOM
00303a8UCUMOE NOBPENCOCHUE MKAHU NEYEHU U GblCOKVIO
cmenenb ee pe2eHepamusHoll CHOCOOHOCMU, d MaKdice
noomeepaicoaom obpamumocms moxkcuieckoeo 3¢gexma
npU HU3KUX 0030X.

Kniouesvie cnoea: neuenv, Kpvica, necmuyuo,
Dumo [egpon, ocmpoe u xponuueckoe 6osoeticmsiue,
MopomempurecKue usMeHeHUsl.

nevyeru.
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