MopPoONOrIA

examination.A ZEISS Axiocam ERc 5s light microscopy camera with a P95-C 1/2 «0.5x adapter connected to a ZEISS
Primo Star microscope was used to obtain digital images and then calculate the dimensions of the structures.To
determine the possible nephrotoxic effect of the test agents on histological specimens, the average values were
calculated according to the following data: renal mass (mg), M + m; the thickness of the renal cortex (ug), M = m;
the thickness of the cerebral substance of the kidney (ug), M £ m; diameter of the glomerulus of the nephron (um),
M £ m; the area of the glomerulus of the nephron, (um), M £ m.

Analysis of the effect of cadmium salts on the development of the kidneys of 13-day-old embryos showed that,
despite the same doses of cadmium chloride and cadmium citrate, the changes in nephrogenesis were clearly
different.Exposure to cadmium chloride led to an increase in mesonephros and mesonephric duct, and exposure to
cadmium citrate reduced the studied parameters.In the groups of combined administration of cadmium salts with
iron, zinc and cerium citrates, the nephrotoxic manifestations of cadmium at this time were significantly reduced,
which was manifested in the reproduction of mesonephros and duct thickness to sizes close to control values.

Examining the renal parenchymal zonation of 20-day-old embryos, we calculated the ratio of the cerebral cortex
(thickness, um) to the cortical to exclude errors associated with changes in weight in the experimental groups.lt is
proved that the increase in body weight in the group exposed to cadmium chloride was due to an increase in the
thickness of the brain substance and the cortical layer of the kidney embryos,while when exposed to cadmium
citrate, the thickness of the cortical part increased insignificantly compared to the control, and the thickness of
the cerebral layer decreased insignificantly.The calculation of the above indicators in the form of the ratio of the
thickness of the cerebral layer to the cortical is a clear proof of the degree of developmental disorders of the
developing parenchyma of the developing kidneys.The calculation of this ratio in the control group is — 2.59, while
the effect of cadmium chloride reduces the ratio to 2.21, although the weight of the kidney increases.At isolated
introduction of cadmium citrate, despite decrease in average indicators of weight of body, the ratio is equal — 2,26,
that is the indicator is closer to control values.Thus, the obtained indicators indicate a different degree of kidney
damage when exposed to the same doses of different cadmium salts.The following dynamics of the ratio was
determined in the groups of combined introduction of cadmium salts with citrates of the investigated metals.In
the groups of combined administration with cadmium chloride, the highest degree of restoration of zonation of the
embryonic kidney parenchyma was observed to 2.46 in the group with iron citrate, 2.42 — with cerium citrate and
2.37 with zinc citrate.That is, the highest compensatory qualities of nephrotoxicity of cadmium chloride has iron
citrate when combined in an experiment on rats.In the groups of combined administration with cadmium citrate the
closest to the control was the ratio of the layers of the renal parenchyma of 20-day-old embryos in the group with
a combination of cerium citrate — 2.44, and in the groups with zinc citrate and iron citrate this figure reached 2.39.
Despite the lower degree of nephrotoxicity of cadmium citrate, the level of compensatory reaction with the studied
biometals was lower.

The effect of cadmium salts led to a decrease in the diameter of the renal corpuscle and the area of the cavity of
the capsule of the nephrons,but the studied parameters of nephrogenesis determined a lower level of nephrotoxic
cadmium citrate compared to cadmium chloride, despite the identity of the dose of exposure.In the groups of
combined administration of cadmium with cerium, zinc and iron citrates, a decrease in the nephrotoxic effect of
cadmium on the studied parameters was determined,which allows us to consider metal citrates as bioantogonists
of cadmium in these doses in an experiment on rats.
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Bcryn. loTyKHe aHTponoreHHe 3abpyaHeHHA 3Mmi-
HUNO OCHOBHI MpoLEecu peryntoBaHHsa i meTabonismy
ekocucTtem. [ly)ke Bax/MBOK npobnemoto € Te, LWO
nporpecytoye 36iNblEHHA BUKWAIB E€KOTOKCIKaHTIB
3HAYHOIO MIpOI NEepeBULLYE MNPUPOAHI MOXKANBOCTI
HaBKO/IMLLHbOIO CepefoBuLLa A0 CaMOOYMLLEHHA. 3a-
6pyAHEHHS HABKO/NIMWHbBOIO CEPeAoBULLA  BAXKKUMMU

MeTaslaMU HOCUTb aHTPOMOreHHUIN xapaKTep i obymos-
NIeHO aKTUBHOM AiANbHICTIO NtoanHU. [ianbHicTb npo-
MWCNOBUX NiZANPUEMCTB, LLLO NPU3BOAMUTL A0 MOTYKHOTO
BMKUAY B HABKOJILIHE CEPEAOBULLE BAXKKUX METANIB,
3ro0M MpPU3BOANUTb A0 OCiAaHHA KCeHObIOTUKIB Ha Mo-
BEpPXHi 3em/i, B besnocepeHii 6M3bKOCTI Big, AxKepe-
na 3abpyaHeHHn [1, 2]. BHacniAoK LbOro, KOHUEHTpaL,iA
MeTaniB Ha MPUAErUX TepUTOPIAXA0 MPOMMUCIOBUX
NiANPUEMCTB, 3HAYHO NEPEBULLYE FPAHNYHO AOMYCTUMI
0,03U. PiBeHb iX BUCOKOI TOKCMYHOCTI 3a71€XKUTb Bif, TOrO,
LLLIO BOHW MatoTb 34aTHICTb HAKOMMYYBaTMCA B OpPraHi3mi,
He NiaaatTbCcA XIMIYHOMY PO3KNaZ@aHHIO, BTPYYatoTbCA
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B MeTaboiuHi UMKAN, LWBMAKO 3MIHIOOTb CBill Ximiy-
HWI CTaH NpY Nepexosi 3 O4HOro cepeaoBULLA B iHLE,
MOXYTb NMPU3BOAUTU A0 AediunTy eceHuianbHUX ene-
MEHTIB, 3aMilLytoum ix B meTanoBmicHUx 6inkax [3, 4, 5,
6, 7]. MilLeHHIO TOKCMUYHUX edEeKTiB BaXKKUX MeTaniB B
OCHOBHOMY € CepLeBO-CYAMHHA CUCTEMA, HUPKM i NeYiH-
Ka. [laHi cTOCOBHO BiOXiMiYHMX MexaHi3MmiB, AKi nexatb
B OCHOBI PO3BMTKY KagMi€BOI iHTOKCUKaLi, € po3apib-
HEHUMMU | HeLOCTATHIMMU, LLLO He A,03BOJIAE CTBOPUTU CY-
YacHoi KoHuenuii 3MmiHM mopdoreHesy Ta embpioreHesy
npwu aii Baxkmx metanis [8, 9, 10]. 36inbweHHA YacTOTK
NposBiB TOKCMYHMX edeKTiB BaXKKMX MeTaniB Ha opra-
Hi3M JIIOAMHW € NPUYMHOO NOLIYKY ePeKTUBHUX 3acobiB
nNpodiNakKTUKK NAaTONOrIYHOI Ail KceHobioTUKIB.

Coni Kagmito MatoTb BUPaXKeHY emMBpPiOTOKCUYHY Ta
renaToTOKCUMYHY Ao, CTyNiHb MPOABY AKWUX 3aNneXKuTb
Bif, cnocoby BBeAeHHA Ta A4o3n Kaamito [11, 12, 13]. ¥
3B’A3KY PISHMMM WAAXAaMU OTPUMAHHA KaAMI€EBOI iH-
TOKCMKALii Ta TePMIHOM BBEAEHHA, Pe3ynbTaTu eKc-
NepMMeHTiB 3 eMBOpPIOTOKCMYHOCTI MatoTb  LLUMPOKKUIA
Aiana3oH po3bixHocTel Ta naTonorin. PobiT 3 BnauBy
cofelt BarKKUX MeTaniB Ha MopdodyHKLUioHaNbHUI
CTaH Me4YiHKM JO0POCAMX TBAPUH MpU Pi3HMX cnocobax
Ta TepMiHax BBEAEHHA € AOCUTb WMPOKe Kono [14, 15,
16]. Ane pesynbTaTiB BNANMBY Ha eMBpioHaNbHY NeyviH-
Ky Npu onocepeaKoBaHii KagMieBil iHTOKCMKaLT nioay
yepes XPOHiYHWUI BNINB BAaXKKMMM MeTasiaMU Ha BariTHY
CaMUILLIO Ay»Ke Mano, Li pesynbtaTi € NPOTUPEYNBUMU
Ta He NiANAraloTb CMIBCTAB/IEHHIO Yepes Pi3HULI0 403U
Ta cnocoby i TepmiHy BBeaeHHA.HegocTaTHIM € i npea-
CTaB/IeHHA pe3ynbTaTiB BN/IMBY CONEN KaaMito 3 eceHLi-
aNlbHUMWN MiKpOenemeHTamu, AKi BUKOPUCTOBYHOTbCA Y
AKOCTI AETOKCUKAHTIB BaXKKUX MeTaniB.

MeTolo eKcnepMMeHTanbHOro AocaiaKeHHa 6y/o
BM3HaYeHHA MopdoreHeTUYHNX 3aKOHOMIpHOCTen dop-
MyBaHHA edeKTiB XPOHIYHOro i301b0BaHOr0 BMNAUBY
xnopuay/umTpaty Kagmito Ta KombiHoBaHOI Aii conei
KafMilo 3 UMTpaTamu repmadito/ceneHy Ha pPO3BUTOK
NeyviHKK Wwypis.

06’ekT i meToau pgocnigXeHHA. Ana moaentoBaHHA
BM/INBY | TOKCMYHOI Aii €KCNO3ULLIT KagMit0o MU BNPOAOBXK
BCi€l BariTHOCTIi cammuAam Wwypis NiHii Wistar wopaHa per
0S Yepes 30HA, BBOAWAM Xnopua abo LUuTpaT Kaamito
i30/1b0BaHO B 0AHaKoBIM A03i (1,0 mr/Kr). B rpynax kom-
6iHOBAHOrO BM/MBY 3 CONAMMU KaaMitO BBOAMUIN TaKOX
LUTPATU CeNEHY TA FTepMaHitoB f03aX, Lo HabaMKaoTb-
CA [0 TUX, AKI MOXYTb HaAXOAWUTU B OPraHi3m i3 HaBKoO-
JIMIHbOTO cepefoBula, 3abesneynnn MOBHOLIHHWUI
Xap4yOBWUI paLLioH, BOAY ANA NUTTA | peTeNbHUN JOTNAA,
BBeaeHHA O0CNIAXKYBAHUX PO3UYMHIB MPOBOANAM 3 Mep-
LIOro A0 OCTAaHHbOrO AHA BAriTHOCTI LWOAEHHO B OAMH i
TOW e 4ac Aobu (3 10 go 12 rognHu). Ha 13-i1 Ta 20-#
OeHb BariTHOCTi NPOBOAWIV ONepaTUBHUI 3a6ii. LLypsaT
BWJIyYann 3 MaTKW, MEPEeBIPAAN Ha TECT «KUBI-MepPTBI»,
3Ba)KyBa/an, NPOTOKoAtoBanu Ta ¢pikcyBann y 10% pos-
YWHI HelTpanbHoro GopmaniHy ANA NOAANBLIOTO TicTo-
JIOFiYHOro AOCNIAMKEHHSA NneYiHKuW. Bci wypu 6ynn po3gai-
NleHi Ha 7 rpyn: 1 rpyna — KOHTPO/bHA (neMspiOHiB=145). 2
rpyna — TBapuHW, AKUM BBOAMUAN PO3YMH XJI0PUAY Kaa-
mito y 8o3i 1,0 mr/kr (nem6pi0HiB=126). 3 rpyna — TBapuHM,
AKMM BBOAM/IM PO3UYMH LMTPATY Kagmito y £03i 1,0 mr/kr
(nem6pioms=135). 4 rpyna — TBapWHK, SKMM BBOAUIN PO3-
UMH XN0pUAY Kagmito y 403i 1,0 Mr/Kr Ta po3ymH uuTpa-
Ty ceneny y aosi 0,1mr/kr (nemﬁpiom=147). 5 rpyna —Tea-
PUHU, AKMUM BBOAWMAWM PO3YMH LMTPATYy KagMilo y A03i

1,0 Mr/Kr Ta po3umMH umMTpaTy ceneHy y Aosi 0,1mr/kr
(nem6pioms=129). 6 rpyna — TBapuHU, AKUM BBOAUAM PO3-
UMH XN0pUAY Kagmito y 103i 1,0 mr/Kr Ta po3yuH LuTpa-
Ty repmanito y Ao3i 0,1 mr/kr (nemﬁpiom=147). 7 rpyna —
TBAPWHU, AKUM BBOAMUAN PO3YMH LUTPATY KagMito y A03i
1,0 Mr/Kr Ta pO34MH LMTPaTy repmaHito y 4o3i 0,1 mr/kr
(nemﬁpioHiB=135)'

EmbpioHn 13- nobu dikcyBanuca uinMmm Ta B no-
AaNbLIOMY 3 HUX BUFOTOBAAAN ricToTonorpadiyHi 3pisun,
a y embpioHis 20-1 gobu PO3BUTKY BUAYYANIN MEYIHKY,
BMU3Ha4yanu ii macy (Mzm) Ta pobunum cepiitHi rictono-
riYHi 3pisn ana cnisctaBNeHHA MOGPOOTIYHUX 3MiH
napeHxiMmM neydiHkn. B KoXHil rpyni 6ynn camuy,i, wo
HapOAKYBaANWN LLYPAT, AKUX OMnepaTMBHO 3abuBann Ha
10-Ty poby nocTHaTa/NIbHOrO PO3BUTKY ANA LOC/IAKEH-
HA NEYiHKN.

Ona 20-TMaeHHNX NNOAIB LLypa NPOBOAMAOCH TAKOXK
obpaxyBaHHA HACTyNMHWUX MOPbOMETPUYHMX MNapame-
TpiB:

- BaroBi MoOKa3HMKKM embpioHa B uinomy (Bosnora
Bara) (mr), Mtm;

- BAroBi NMOKa3HUKM i30/1bOBaAHOI NeYiHKM embpioHa
(sonora Bara) (mr), Mtm;

- renaTodeTanbHuit iHgeKe (%), Mtm, sk pospa-
XOBYBaBCs HaMK — 3a Gopmynoto:

qu1=§ x100%

ae F®l — renatodeTanbHUI iHAEKC; M — Maca NeYiH-
KM embpioHy (mr); M — maca embpioHa wypa (mr).

Ona oTpyMaHHA UMdpoBMX 306parkeHb 3 noaanb-
WKMM 0BYMCAEHHAM PO3MIpPiB CTPYKTYp MapeHxiMmu ne-
YiHKW BMKOPMCTOBYBANACA Kamepa ANA CBITA0BOI MiKpoO-
cKkonii ZEISS Axiocam ERc 5s 3 agantepom P95-C 1/2»
0,5x, NnpueaHaHa Ao Mikpockony Primo Star komnawii
ZEISS.

OTpumaHi pesynbTatm 06pobnann metogom Ba-
piauifiHOi CTAaTUCTUKM 3 BMKOPUCTAHHAM MpoOrpamu
«Microsoft Excel». OuiHKy BiporigHOCTi CTaTUCTUYHMX
[OCNiAXeHb NPOBOAMAM 33 A0MNOMOrok t-Kputepito
CT'toaeHTa, BiAMIHHOCTI MiXK rpynamu BBarkaauca Oo-
CTOBIPHMMM Npu 3HaYeHHi p<0,05.

EKcnepumeHTanbHi AocnigxeHHa 6yno nposeaeHo 3
OOTPMMAHHAM BMMOT TYMaHHOIO CTaB/IeHHA A0 Nifno-
CNiAHUX TBAPWH, pernameHToBaHUX 3aKOHOM YKpaiHu
«Mpo 3axMCT TBAPMH Bif, *KOPCTOKOro NoBOAKEHHA» (N2
3447-1V Bia 21.02.2006 p.) Ta EBPONENCHKOI KOHBEHLi-
€10 NPO 3aXUCT XPEBETHUX TBAPUH, AKI BUKOPUCTOBYIOTb-
cA AN AOCNIAHUX Ta iHWKWX HayKoBUX Linel (Ctpacbypr,
18.03.1986 p.).

Pe3ynbratv pgocnigreHHa Ta ix o6roBopeHHA. e-
YiHKa — Ue napeHXiMaTo3HWI 4YacTOYKOBUM opraH, ii
CTpoMa npeacTaBieHa: 0600HKO i3 LLibHOT BOMOK-
HWUCTOI CNOAYYHOI TKAHMHWM, AKA 3POCTAETHCA 3 BicLe-
pPanbHUM IMCTKOM OYEPEBUHU; NPOLLIAPKAMM CONYYHOI
TKaHWHMU, AKI AiNATb OpraH Ha YacTouKu. BcepeamHi vac-
TOYKM CTPOMA NpeAcTaBAeHa PETUKYNIAPHUMWU BONOK-
HaMM, LLLO NeXaTb MiXK reMoKaninAapamu i nevyiHkosnmm
6ankamu. Y wypa Ak i y Ntog1MHN, B HOPMi MiXKA01bKOBA
CMONYYHA TKAHMHA BUPaKeHa cnabo, B pe3ynbTaTi Yoro
YACTOYKM BM3HAYAKOTLCA HEYITKO. Npu yparKeHHi neviH-
KM, TaKMX AK 3anasieHHs, LMpo3, iIHTOKCUKAUiA, BiabyBa-
€TbCA NOTOBLLEHHA CNONYYHOTKAHUHHUX TPpabekyn 3 oa-
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HOYACHUM PYyMHYBaHHAM 3HAYHOI YaCTUHW renaToLUTIB i
iX 3MiHEHOLO pereHepavieto.

EmbpioHanbHa neyiHKa po3BMBAETbCA 3 AHA nepe-
[OHbOI KMLWKKN YTBOPEHHAM €HTOAEePMasIbHOro MeYiHKo-
BOro AMBEPTUKYNY, Big, AKOTO BiJOKPEMIOKOTLCA Y BEH-
TpasibHOMY Ta KpaHiaJIbHOMY HaNpPAMKY KAITUHHI TAXI.
PopmyBaHHA 3aKNagKM NeviHkM y embpioHiB Lypa
NMOYMHAETLCA HA CaMMX PaHHIX eTanax embpioreHesy 3
6-7 AHA pPa30oM 3 3aKNaAKO cepls embpioHa y BepxHil
YacTuHi rpyaHoro siaainy. Ui asi 3aknagku dopmyoTb
nevyiHKOBO-cepLeBuMiA Byrop Ha nepeaHin (BeHTpasibHil)
CTiHLi, AKNMN nobpe BM3Ha4YaeTbcA y embpioHa. Po3Bu-
TOK CepLA WBUAKO BUNEpPeKAe GOPMYBAHHA MNEYiHKM Y
3B’A3KY 3 BiNblMM OYHKLIOHAZIBHUM HaBaHTAXKEHHAM,
a 3aK/IafKM LMX OpraHiB MOYMHAOTb 3MillyBaTUCh Ka-
yAanbHo. Ha 13-Ty noby embpioreHesy Lliypa nediHKa
3aliMa€ B)Ke BEHTpa/ibHE MOJIOMKEHHA i CKNAaJa€eTbCA 3
OKpPeMMX NeviHKOBMX YaCTOK, AKi 4obpe NOMITHI Ha ric-
TONOrivHMX 3pi3ax. Cnig, 3ayBaXKMTK, LLO NEYiHKa Lypa
BiAPI3HAETLCA BiZ NEYIHKM NIOAMHU HE NINLLE BiACyTHIC-
THO YKOBYHOIO MiXypa, a 1 TUM MOpPGONOTriYHUM aKTOM,
LLLO YACTKM NEYiHKM He 3pOCTaloTbCA B EAMHY CTPYKTYPY,
a 3a/IMLWAOTbCA OKPEMUMMU i 3'€AHYIOTbCA NMLIE KOO
BOPIT neyviHkKn. Ha 13-y o6y embpioreHesy Ha rictosno-
rYHUX NpenapaTax BCi YAaCTKU NEYiHKM B¥e po3aineHi
MixK coboto. Ha uei nepiog po3BUTKY NeyviHKa BUKOHYE
TaKoX YHKLii KPOBOTBOPHOrO OpraHy i napeHxima ii
MICTUTb BEMKY Ki/IbKICTb reMonoeTuyHmX KAiTuH. Ha
uen TepmiH embpioreHesy ulypa B HalLUMX AOCHIAMEH-
HAX BM3Hayanacb JOCUTb PO3BMHEHa embpioHanbHa
neyviHka, Wo 6yna cpopmoBaHa 3 NeYiHKOBUX Hanok,
mana nobpy Backynsapwusauito, nevyiHKoBi 6asKkn po3mi-
LLYIOTbCA AOCUTb MYXKO, M} HMMW 3HAXOAUTbCA CMO-
Nly4HA TKaHMHA Ta CYAMHHI CUHYCOiaN.

Mpn BNAMBI XNOPMAOM KagMito BU3HAYaNUCb Ha
ricTonoriyHoMy piBHi 3MiHM ByA0BM MEYiHKWU: NapeHxi-
Ma 6yna Binbl WinbHOW0, MICTUAA OCTPIBL CNOAYYHOI
TKAHMHM, CMONYYHOTKAHWHHA Kancyna mana oparmer-
TapHYy pPO3LWapoBaHiCcTb. BU3Ha4YaanCh i 3MiHW B cyanHax
NEYiHKU: CMHYCOIAM Manu JIOKaJibHi PO3LIMPEHHA Ta
3BMBUCTUI XapaKTep, B HUX BigMi4aBcA BUCOKUI piBeHb
KpoBOHanoBHeHHA. [ediHka 6yna 36inblieHa, gobpe
BM3HAYaBCA PO3MNOAI/N OpraHy Ha 4Yactku. lMpu BNAUBI
LMTPaTOM KagMito MedyiHKoBi 6anku 6yam noToBLUEHI,
CUHYCOIAM Manu BUCOKMUI piBEHb KPOBOHAMOBHEHHS, B
nepudepunyHmX ainsHKax BU3HAYaNMCb NOKaLii cnonyy-

PucyHoK 1 - FictonoriuHuiA 3pi3 KPainoBOi YaCTUHU NEYiHKKN
embpioHa wypa 20-i 406U KOHTPONBHOI rpynu.
3abapBneHHa remaTtoKkcuniH feiiaeHraitHa. 36.10x40.

HOi TKAHWHM Ta YaCTKOBE PO3LIapyBaHHA Kancy/ M neyiH-
Ku. Tonorpadia opraHa He 6yna 3miHeHa, po3noain Ha
YaCTKK NeYiHKMBIAOYBaBCA BiANOBIAHO A0 HOPMU.

Ha 20-Ty noby embpioHanbHOro pPo3BUTKY ANA O0-
CNiAMKEeHHA BUAYYaNnUCb NediHKM y dikcoBaHMX embpi-
OHiB AN BUIOTOB/IEHHA TiCTONOrIYHMX Npenapartie. Ha
[AHOMY TepMiHi PO3BUTKY MeyiHKa 3aliMae BeCb Bepx-
Hi/i NOBepx YepeBHOI NOPOXKHUHU eMOPIOHY Yy 3B'A3KY
3TMM, LLLO BOHA BUKOHYE TUMYACOBY KPOBOTBOPHY OYHK-
Lito. B ycix rpynax BnanBy embpioHanbHa nedviHka byna
chopmoBaHa BiZNOBIAHO 40 KOHTPOAIO, CKNaAanachk 3 4
YacToK, AKi 0begHyBanucb 6ina BOpIT neviHkK. 3ano3a
Mana 2 NOBEPXHi: 30BHILWHIO AiadpparmanbHy OnyKay Ta
BHYTPILWHIO Ta YBIirHyTYy BicLepanbHy, Ha AKiN YiTKOBM3-
HaYyaNUCb 3anafMHU Bif, NPUNATAHHA BHYTPILWHIX opra-
HiB. [locnigrKeHHA BaroBMx NOKa3HKMKIB NeYiHKK Ha 20-Ty
noby embpioreHesy nNoKasaanM 3MiHM y MOPIBHAHHI A0
KOHTPONbHUX 3Ha4YeHb. B TOKCMKONOTIYHUX AOCNIAXKEH-
HAX, AK | B @eMbpiofioriyHMX, CTyNiHb MOTEPNAHHA OpraHy
Big, BNAMBY KCeHObIOTWKIB BM3HA4YaeTbcA 0bpaxyBaH-
HAM iHOEKCy opraHa, Tob6To CniBBiAHOWEHHA MacKu op-
raHa o macw Tina. A6y BUKIOYUTU NOXUOKY y AMHAMILL
3MiH BaroBMx MOKa3HMKIB Macu embpioHa Ta macu ne-
YiHKM, HAMK PO3PaxXoBYBaBCA renaTodeTasbHUMN iHAEKC
(F®l), TobTO CNiBBiAHOLEHHSA BOMOrOi MacK NeYiHKK1 40
BOMOroi macu ¢ikcoBaHoro embpioHy. CepeaHs maca
deTanbHOI MNeYiHKM B KOHTPOJbHIM rpyni ctaHoBWANa
0,29+0,03 1, a [Pl popisHioBas 0,082+0,011. Mpwu BNAUBI
XIOPUAOM KaaMilo cepegHii MOKasHUK Macu MeyviHKu
3pOCTaB HeAOCTOBIPHO BiAHOCHO KoHTpoAato —0,30+0,01
r, afie eMBPiOHN Mann 3MEHLIEHUI cepeaHili MOKa3HUK
macu Tina i Idl (0,096+0,002) 36inbwyBaBca Ha 11,6%,
uA pisHnus byna gocrosipHoto (p<0,05). Y rpyni Bnauey
LMTPATOM KaaMmito BOJIOra Bara NeyviHkM Ha Len TepmiH
PO3BUTKY 3MEHLLYBanacb y NOPIBHAHHI i 10 KOHTPOAIO,
i 0O rpynu BN/AMBY X/IOPMAOM KaZMito Ta CTaHOBWU/A
0,26£0,02 r. Ane 3HUKEHHS BaroBMX NOKa3HMKIB cCaMmx
eMbpioHiB npoaemoHcTpyBasio renatodpeTtasibHUN iH-
Aekc no rpyni 0,085+0,003, To6T0 iHAEKC HE MaB A0CTO-
BIPHOI Pi3HMLi 3 KOHTpONEM. TaKMM YNHOM, NOPIBHIOIO-
YN MACOMETPUYHI NOKa3HUKM eMBPioHIB Ta NeYviHKK Ha
20-Ty noby embpioreHesy, MOXKHa 3p0OUTM BUCHOBOK,
LLLO HalbiNbLLe NoTepnatoTb Big BNANBY Kagmito embpio-
HW | PO3BUTOK NEYiHKM B rpyni BNANBY XA0pUAY KagMito.
B rpyni BBeAeHHA XxNopuay KaZamito 3 UMTPATOM CeneHy
Pl nobiras 0,087+0,003, a npy KoMmbiHaL,ii 3 repmaHiem
[®l popisHioBas 0,091+0,008. TakMm YMHOM, B rpynax
KOMbBiHOBaHOrO BBEAEHHA KagMilo 3 LMUTpaTOM cene-
HY/UMTPaTOM repmaHito NokasHuk Ml Habnukasca 40
KOHTPO/IbHUX 3HAYEHb.

B HaLlMX ricTONOrYHUX JOCNIAMKEHHAX Ha 20-Ty 06y
embpioreHesy Lypa napeHxiMa MeyiHKM B KOHTPONi
npeactaBieHa nevyiHKoBUMM 6ankamu, wo GbopmyoTb-
CAl, MEeYiHKOBI YaCTOYKM e He chOPMOBaAHI, 330BHI ne-
YiHKa BKpWUTa 2 Wapamm CNOAYYHOI TKAHMHU, WO YTBO-
ptotoTb Kancyny opraHa (puc.1).

Ha gaHomy TepMmiHi renatoreHesy mesoTeni cepos-
HOi 060/10HKM Ta ¢ibpo3Ha 0BONOHKA B KOHTPO/bHIM
rpyni npeacTaneHi 2 wapamm KAiTUH, AKi WinbHO Npu-
NAraloTb 40 NAapeHXimu, a 30BHILLIHA MEX0Ba NeYiHKoBa
NiacTUHKa He BM3Ha4vaeTbea (puc.l). TobTo, HanpUKiHL
embpioreHesy nedyiHKka He € NOBHICTIO cHOPMOBAHUM
OpraHoOM, YaCTOYKM B Hi He BUABAAKOTHCA, CMNOMYYHA
TKaHMHA He mae opopmaeHoro ansa AUdIHUTUBHOTO Op-
raHy BMriagy, a octatouHe GopmyBaHHA BifbOYyBaETbCA
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nicna HapoAKeHHA WwypAT. Mpu BNAMBI X10pMA0OM Kaa-
Mit0 HanpUKiHLi emMbpioHanbHOro PO3BUTKY B MeuYiHUi
BUABNAIUCL MOPYLIEHHA GOPMOYTBOPIOOUMX MpOLECiB
$ibpo3HOT 060/N0HKU MEeYiHKN Yy BUMNAAI PO3NYyLIEHMX
abo po3LWapoBaHMX CNONYYHOTKAHUHHUX BOJIOKOH. [e-
NaToUUTM 30BHILLHbOI MEXOBOi MeYiHKOBOI NAACTUHKMU
YTBOPIOBA/IM IOKANbHi NMOTOBLUEHHSA, WO CBIAYUTL MPO
BWCOKY pereHepaTUBHY aKTUBHCTb O3HAYEHUX AiNAHOK,
a napeHxima ne4viHKkM Mana BUCOKY OO0 CMOAYYHUX
€1eMEHTIB NPU 3HUKEHHI BAaCKynapu3sau,ii.

BnameB uuTpaTy Kagmilo Ha renatoreHes Ha 20-i
0060 BM3HAYaBCA TiCTONOMYHO B HACTYMHUX 3MiHaXx.:
Karcyna ne4viHkM embpioHiB HE Mana po3lapyBaHb,
L0 crnocTepiranncb B rpyni BNAUBY XI0PUAOM KaaMito,
ane mesoTenii ceposHoi 060N0HKM CKNaAaBCA 3 NyXKO
pPO3TalOBaAHUX KiHMH, WO CBiAYMTb MPO BiACTaBaHHA
opraHoreHesy nig, A€o AOCAiAXKYBAaHOIO YMHHMKaA. MNa-
peHxima opraHy mana BUCOKUI piBeHb KPOBOHAMOBHEH-
HA 6e3 3MiH popMOyTBOPIOOYMX MPOLLECIB NEYiIHKOBUX
6anok i renatoumTie. Mpu KombiHOBaHOMY BBeAeHHI
LUMTPaTy Kagmito 3 LMTpaTammu repmaHito/ceneHy He Bu-
3HaYaN0Ch NopyLeHb 3 BOKY CYAUHHOT CUCTEMMU, WO MU
PO3LIHIEMO fK X MOANDIKYIOUMIA BB HA renaToTOK-
CUYHICTb KaZMmito.

Y 3B’3Ky 3 NOCTHAaTa/NIbHUM KiHLLEBMM OpraHoreHe-
30M MeYiHKM, HACTYNMHUM YaCOBMM NMYHKTOM AOCAIAKEHb
byB TepmiH 10-Ta goba nicns HapoarKeHHs wypsT. TobTo,
MW Maiv 3MOTy OLiHUTK BigAaneHi pesynbtati BNAu-
BY COJIeli KaAMil0 Ha opraHoreHes nicas NPUNUHEHHS
BnAvBy. JaHuit TepmiH obpaHo He Bunaakoso. Came B
Luen yac nediHka mae AediHUTUBHY ricTonoriyHy 6yao-
BY i mopdonoriyHy ¢yHKLito TpaBHOI 3an103m. Ha 10-Ty
£06y NOCTHATa/IbHOrO PO3BUTKY LLypPa NMapeHXima neyiH-
KW npeacTaBNeHa CYKYMHICTo renatouuTis, AKki popmy-
I0Tb KNACMYHY MeYiHKOBY YacTOUKY, TOBTO — CTPYKTYpPHO
dYHKUIOHaNbHY OAMHULLIO NEYiHKKU. Y LLeHTPi YacTouKM
NEXUTb LeHTpasbHa BeHa 6e3’'MsA30BOro TMMYy, a OCHO-
BY YaCTOUKM CKMALAOTh NAACTUHKM renaToumTiB (puc.2).
KoKHa nnacTuHKa yTBOpeHa pAgoM renaTouumTis, Mo ne-
pudepii YacToUKM 3HaXOAATLCA NOPTasbHi 30HU — Tpia-
OM, [0 CKNajy AKUX BXOAATb MiXKA0/1bKOBI apTepid, BeHa
i }XOBYHMM NPOTIK, @ TAKOXK NiIMPOCYAUHUN | HEPBOBI BO-
NOKHA. MNacTUHKKM 6araTopasoBo aHAaCTOMO3YHOTb OA4HA
3 OAHOO i pafia/ibHO CXOAATLCA A0 LEHTPY YaCTOYKMW.
MixK cycCiAHIMWM NNACTUHKaMM renaToumTiB 3HAaX0AATLCA
CMHyCOIgHI Kaninapu. MnactMHyacTta byaoBa 4acToUKM
MOe MOopYLYyBaAaTUCA | HaBITb NOBHICTIO 3MiHIOBATUCA
npu uMpo3sax, guctpodii NeYiHKKM i XPOHIYHUX renaTuTax.

MeyiHKOBI YaCTOYKM Lypa He MaloTb YiTKO OKpec-
JIEHOI MeXi CMNONYYHOK TKAHWHOI, TOMY BU3HAYUTH
NAOLLY YacTOYKM Wwnaxom obpaxyBaHHA Byno Hemox-
nmBo. OKpiMm NeyiHKOBOI YaCTOYKM HA TiCTONOFIYHMX
3pi3ax MeyiHKM BUAINAIOTb TAaKOX MOPTa/ibHi YaCTOUKMU.
Lle yMOBHi TPMKYTHWUKM, BEPXiBKM AKMX pO3TaLIOBaHi No
LEHTPY TPbOX HAMBAUKYMX LEHTPANIbHUX BEH MEYiHKO-
BMX 4acToOYOK. Mu nposBogmnun 3amipu giameTpy LeH-
TpPasibHOI BEHM NEYiIHKOBOI YaCTOYKM Ta AOBXKMHM CTOPIH
TPUKYTHUKIB MOPTA/NIbHUX YACTOYOK [A/1A MOPIBHAHHA
BN/MBY CO/lei KagMito Ha bopmoyTBOpIOtoYi npoLecu
neyviHku wypis. B KoHTponi Ha 10-Ty Aoby nocTtHaTa b-
HOrO PO3BMUTKY LLypa MOKA3HUK CepeaHiX 3HAYeHb A0-
BXMHW CTOPOHM NOPTa/IbHOI YaCTOYKM BM3HAYaBCA Ha
piBHi 298,42+13,41 MKM, a giameTp LLEeHTpasibHOI BEHU
—42,10+1,57 mkm.

PucyHoK 2 — lictonoriuyHuii 3pi3 Ne4iHKOBOI YaCTOUYKM NapeHXimu
neyviHku wypa 10-i 4o6M NoCTHATaNbHOrO PO3BUTKY rpynu BNANBY
xn0puaom Kagmito. 3abapBneHHa remaToKcuniH NeiigeHraiita.
36.10x40.

B rpynax BnivBy X/I0pUAOM KagMito 4OCNiOKYBaHi
NOKa3HMKKU renaToreHesy NpPOAEMOHCTPYBa/iM BiAMiH-
HOCTi Y CTOPOHY 36i/blieHHA. [iameTp UeHTpanbHOI
BEHM MEeYiHKOBOI YaCTOYKM [OCTOBIpHO 36inblUyBaB-
ca (p<0,05) y nopiBHAHHI A0 KOHTPOJIbHUX 3HAY€Hb Ha
23,15% i ctaHoBmB 51,85+2,57 MKMm, a CTOPOHa nopTab-
HOT YacTo4KM 36inblLIyBanack B cepegHbomy Ha 37,29%
— 409,69£13,62 MKM. TaKa pi3HMLA Mana BUCOKUI pi-
BEHb A0CTOBipHOCTI, a came (p<0,001) y nopiBHAHHI A0
KOHTpoOIto (puc. 3).

Cnig, 3ayBaxkuTn, Wwo B nepudepirHiin 30HI yacTok
neyiHkn Hamu y 14,4% 3icTpiyanmcb nNeyiHKOBI YacTou-
KM, LLLO Ma/Iv HEBEIMKWUIA PO3MIp Ta MaNui fiaMeTp LeH-
TpanbHOI BeHW. Mpun LboMy BOHM 36epirann HopmasibHy
mopdodonoriyHy 6yaoBy, 6ynn yTBOpPEHi Me4viHKOBMMM
6anKamM Ta BHYTPILIHbO-4AaCTOYKOBUMM CUHYCOIAHUMM
Kaninapamu. banoyHa CTPYKTypa NMeYyiHKOBMX YAaCTOYOK
3bepexeHa.

B rpynax ogHOYacHOro BBeAEHHA X0pMAay KagMmito
3 LMTpaTOM ceneHy/uMTpaToM repmaHito neyiHKoBi yac-
TOYKM HE Mann BUPA3HUX PO3BiKHOCTEN B AOCNIAKYBa-
HUX NOKa3HWKaX, HaBANMKAOUUCH [0 KOHTPOAIO.

MopdomeTpmnyHi NOKA3HMKKM NAPEHXIMU MNeYiHKK
wypiB 10-1 4O6K KUTTA Micaa BNANBY LUTPATOM KaaMmito

PucyHoK 3 — lFicronoriuyHmii 3pi3 napeHximu neviHku wypa 10-i
A06M NOCTHATaNbHOrO PO3BUTKY FPYNU BNANBY XJI0PMA0M KagMmito.
3abapBneHHA rematokcuniH leiiaeHraiiHa. 36.10x10.
MopTanbHa YacTouka NapeHXimmn NeviHku
(4epBOHUI TPUKYTHUK 3 YNCNOBUMU JaHUMMU).
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PiBHAHHI 4O KOHTPOJIO Ta FPYNU BNAUBY XJIOPUAOM Kaf-
Mito. CepeaHin MOKa3HUK AOBXKWUHWU CTiIHKM MOPTa/IbHOI
YACTOYKMU HE MaB A0CTOBIPHOI Pi3HULL 3 KOHTpPONEM i AO-
pisHtoBaB 308,21+16,12 MKM, ane giamMeTp LLeHTPaANbHOI
BEHM NeYiHKOBOI YaCcTOUYKM 36inbllyBaBCA Malixke BABiUi
(Ha 98,3%) i ctaHoBMB 83,49+3,56 MKM. TakKMM YMHOM,
BM/IMB LMTPATY KaZMit0o MaB BUPAXKEHY BiAnosiab 3 60Ky
CyAMH nediHkKW. Mopywysanacb i bynoBa camoi nevin-
KOBOi YaCTO4YKM, a came: BinblUicTb NevyiHKoBMX 6anokK
3/IMBANINCb | 3MiHIOBANWN pagianbHUA Xig, B CTPYKTYpI
yacTouyku. Cama napeHxima nedyiHkM Byna yuiifibHEHa,
3 BE/IMKOK Ki/NbKICTIO CTPOManbHUX KOMMOHEHTIB, L0
Majsn JI0KaNbHe po3LapyBaHHA. B rpynax KombiHoBa-
HOTO BBEAEHHA LMTPATy KagMil0 3 LUTPATOM CeneHy
abo umuTpaTom repmaHito 6ynoBa NeYiHKOBOT YAaCTOUKM
He nopyLlyBasacb, a peakuia 3 HoKy LLeHTPaIbHOT BEHU
He Byna TaKoK BUPAXKEHOHD, LLO CBIAYMTL NPO iX MoAU-
biKyOUMI BNIMB HA reMaTOTOKCUMYHICTb Kagmito.

TakKMM YMHOM, XPOHIYHUI BNAWUB CONAMM KaaMito B
003i 1,0 Mr/Kr npu BHYTPILUHBbOLLAYHKOBOMY BBEAEHHI
BariTHUM CaMMLAM NPU3BOAUTb A0 BMNJMBY Ha renato-
reHes embpioHiB Ha BCiX TepmiHax po3BuUTKy. Lintpar
cefleHy Ta UMTPaT repmMaHito B AOCNIAMKYBAHUX [03aX
3HMMKAIOTb renaToOTOKCMYHY Aito CoNen KaaMito i MOXyTb
po3rnaaaTUCA AK 6i0aHTOrOHICTM TOKCMYHUX BNACTUBOC-
Teu X10puay KagMito Ta LMTpaTy Kaamito.

BucHoBKM.

1. Ha 13-Ty o6y embpioreHesy wiypa B rpyni BNAnBY
XN0PMAOM KAZAMIitO Ha riCTONOMNYHOMY pPiBHI BM3Ha4a-
INCb 3MiHW BY0BU NEYIHKN, [0 AKMX HaNexKaTb: yLLiNb-
HEHHA MNapeHXiMu, PO3POCTaHHA CMOAYYHOI TKAHWHMU,
PO3LLAPOBAHICTb CNOAYYHOTKAHUHHOI Kancyn, CUHYCOI-
AW Manu NOKasibHi PO3LIMPEHHSA 3 BUCOKMM PiBHEM KPO-
BOHaMNoBHeHHA. Npn BNAMBI LUTPATOM Kagmito cnocre-
piranocb MOTOBLUEHHA MedviHKoBMX BaNoK Ta yacTkose

po3LapyBaHHA Kancyam nedviHkun. Tonorpadia opraHa He
byna 3miHeHa, po3no4in Ha YacTKM nediHKK BiabyBasca
BiANOBIAHO 40 HOPMMU.

2. Ha 20-ty noby embpioreHesy uiypa npu Bnau-
Bi X/lopMaom Kagmito renatodetanbHuit iHaekc (MPl)
36inbwyBaBcsa Ha 11,6% y NOPIBHAHHI 40 KOHTPONbHOI
rpynu, a BNIMB LMUTPATOM KaZMito He MPpM3BOAUB A0 A0-
CTOBIPHOI Pi3HUL 3 KOHTponem. TakKum YMHOM, Nopis-
HAHHA MAaCOMETPUYHMX NMOKA3HUKIB eMOPiOHIB Ta NeyiH-
K1 Ha 20-Ty noby embpioreHesy noBeno, Lo Halbinblie
noTepnatoTb Bif, BNAMBY KaaMito eMbpioHM i po3BUTOK
ne4viHKkM B rpyni BNAMBY XJopuay Kaamito. B rpynax
KOMbiIHOBAaHOro BBEAEHHA COMElN KaaMito 3 LMTpaTamu
repmaHito Ta ceneny Pl He maB [OCTOBIPHOI pi3HUL, 3
KOHTpONEeM.

3. [Jocnig»KeHHA NOKa3HWKIB cepeaHixX 3Ha4YeHb J0-
BXXMHW CTOPOHM NOPTAJIbHOI YaCTOUKM Ta AiaMeTpy LeH-
TpasbHOI BeHW Ha 10-Ty o6y NOCTHATA/IbHOTO PO3BUTKY
LLypiB BUABWAO, LLO BMAMB XJIOPUAOM KagMmito 36inbLuy-
BaB AiaMeTp LeHTPaNbHOI BEHW Y NOPIBHAHHI 40 KOHTpP-
ONbHUX 3HaYeHb Ha 23,15%, a cTopoHa NopTaNbHOI Yac-
TOYKM 36inblIyBanack B cepegHbomy Ha 37,29%. Bnavs
LUTPATOM KagMito He NpU3BOAMB A0 3MiH B pO3mipax
NopTasibHOI YaCTOUYKM MNeYiHKK, ane AiameTp LeHTpasib-
HOI BEHM MNEeYiHKOBOI YaCTOYKKM 36inblUyBaBCA MaiKe
BABIYi (98,3%). TakKMM YMHOM, BMAMB LMTPATY Kaamito
MaB BMpaKeHy BiAnNoBigb 3 6OKy PO3BUTKY CyAMH Na-
peHximun nediHku. Mpu KombBiHOBaHOMY BM/IMBI Kaamito
3 uMTpaTamu ceneHy/repmaHito BM3Hadanacb moamdi-
Kytoua gis uMTpaTiB Ha MopdoreHes NeyiHkK Lwypa.

MepcnekTMBM NoAanblunx gocnigxKeHb. [naHyeTb-
CA MPOBECTM IMYHOFICTOXiMiYHE [OCNIOMKEHHA MeYdiHKK
OOCNIAHUX TPYN 1A BU3HAYEHHSA PiBHIO NopylleHb ba-
30BWX ICTOreHETUYHNX MPOLLECIB.
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EKCMEPUMEHTAJIbHE BUSHAYEHHA XPOHIYHOTO BMNJ/IMBY CONEN KALMIIO HA FEMATOMEHES LLYPIB

Hedbogosa O. O., bianwko . B., LLleBueHko . B., Fapeub B. I., Octpeuosa C. C., Fanbnepiu O.l.

Pe3tome. MeToO eKCnepuMeHTaNbHOro AoCniaXeHHA 6yno BU3HaYeHHA MOPPOreHETUYHUX 3aKOHOMIPHOCTEN
bopmMyBaHHA edpeKTiB Big, XPOHIYHOrO i30/1bOBAHONO BM/IMBY X/0pUAY/UNUTPATY Kagmito Ta KOMbiHOBaHOI Aji conei
KaZMito 3 UMTpaTamm repmaHito/ceneHy Ha po3BUTOK MEYiHKM LLypiB.

[Ona mopentoBaHHA BNIMBY COIAMM KaZMito BNPOAOBK BCI€l BAariTHOCTI camuuam wypis AiHii Wistar woaHa per os
yepes 30HA BBOAMAN XNnopua, abo uMTpaT KaaMmito i301b0BaHO B 0AHaKoBii A03i (1,0 mr/kr). B rpynax kombiHoBaHoro
BMN/INBY 3 CONAMM KaZMit0 BBOAW/IM TAKOXK LMTPATU CeNleHy Ta repmaHitoB A403aXx, Wo HabAnKatoTbea A0 TUX, AKI MO-
YKYTb HAAXOAWUTM B OPraHi3m i3 HABKOIMLLHBOTO cepeaoBmLa. [loCniaKeHHA BNIMBY HA PO3BUTOK MeYiHKM BU3HaAYa-
NvHa 13-1y i 20-T1y 806y embpioreHesy Ta 10-Ty 406y NOCTHATa/IbHOIO PO3BUTKY LLLYPAT.

Ha 13-ty o6y embpioreHesy uiypa B rpyni BNAMBY X10pUAOM/LUTPATOM KagMito Ha FiCTONOMYHOMY PiBHi BU3-
HaYyaNncb 3MiHW OYAOBWM MEYiHKW: YWiNbHEHHA MapeHXiMK, PO3POCTaHHA CMONYYHOI TKAHWMHM, PO3LLAPOBAHICTb
CMONYYHOTKAHMHHOI Kancyan, CUHYCOiAN Manu NOKaAbHI PO3LWMPEHHA 3 BUCOKMM pPiBHEM KPOBOHAMNOBHEHHA. Ha
20-Ty poby embpioreHesy uypa BU3HA4YaAUCb 3MiHM renatodeTasbHOro iHAEKCY: NpwW BMNUBI XJIOPUAOM KaZmito
iHAeKc 36inblyBaBca Ha 11,6%, y NOPiBHAHHI L0 KOHTPO/IbHOI FPYMK, @ BNJIMB LUTPATOM KaZMito He MaB A0CTOBIpPHOI
pi3HMUi 3 KOHTponem. [ocnigXeHHA NOKa3HWUKIB cepefHixX 3Ha4YeHb AO0BXMHW CTOPOHM MOPTasbHOI YaCTOYKM Ta
AiameTpy LeHTpanbHOI BeHW Ha 10-Ty 406y NOCTHATaZIbHOrO PO3BUTKY LLYPIB BUABMAO, L0 BN/IMB XJIOPUAOM KagMito
36iNblUYBaB AiaMeTp LeHTPaibHOi BeHU Ha 23,15%, a CTOpoHa NopTaibHOT YacTOYKM 36i/blLLyBanacb B cepeaHboMy
Ha 37,29%. BnavBe UMTPATOM KaZMito He NPM3BOAMB A0 3MiH B pO3Mipax NOPTaNbHOI YaCTOYKM NeYiHKKM, ane giameTtp
LLeHTPaIbHOI BEHU NEYiHKOBOT YaCTOYKM 36inbluyBaBCA MaiKe BABiYi (98,3%). Mpu kKombiHOBaHOMY BBeAEHHI conei
KaZMito 3 LMTPATaMU CesieHy Ta repMaHito JOCAiAXKYyBaHi NOKa3HUKN HAaBAMMKANUCL A0 KOHTPOJIbHUX, LLO CBIAYNTD
npo ix moandikyoumMii BNAMB HA renaToOTOKCUYHICTb CONEN KaaMito B EKCMEPMMEHTI Ha Ly pax.

KntouoBi cnoBa: neyiHka, embpioH LWypa, Kaamil, ceneH, repmaHii.

EXPERIMENTAL DETERMINATION OF CHRONIC INFLUENCE OF CADMIUM SALTS ON RAT HEPATOGENESIS

Nefodova O. O., Bylishko D. V., Shevchenko I. V., Harets V. I., Ostretsova S. S., Halperin O. I.

Abstract. The aim of the experimental study was to determine the morphogenetic patterns of formation of the
effects of chronic isolated exposure of cadmium chloride/citrate and the combined effect of cadmium salts with
germanium/selenium citrates on rat liver development.

To simulate the effects of cadmium salts throughout pregnancy, female Wistar rats were injected daily per os
through the probe with cadmium chloride or citrate in isolation at the same dose (1.0 mg/kg). In the groups of
combined exposure to cadmium salts, selenium and germanium citrates were also administered in doses close to
those that can enter the body from the environment. Liver development studies were determined on the 13th and
20th days of embryogenesis and the 10th day of postnatal development in rats.

On the 13th day of rat embryogenesis in the group of exposure to cadmium chloride/citrate at the histological
level were determined by changes in the structure of the liver: parenchymal compaction, connective tissue growth,
connective tissue capsule stratification, sinusoids had local expansions with a high level of blood supply. On the
20th day of rat embryogenesis, in the hepatofetal index were determined such changes: when exposed to cadmium
chloride, the index increased by 11.6% compared to the control group, and the effect of cadmium citrate had no
significant difference with the control. A study of the mean values of the length of the side of the portal lobe and the
diameter of the central vein on the 10th day of postnatal development of rats revealed , that exposure to cadmium
chloride increased the diameter of the central vein by 23.15%, and the side of the portal lobe increased by an
average of 37.29%. Exposure to cadmium citrate did not lead to changes in the size of the portal lobe of the liver,but
the diameter of the central vein of the hepatic lobe increased almost twice (98.3%). With the combined introduction
of cadmium salts with selenium and germanium citrates, the studied indicators approached the control,indicating
their modifying effect on the hepatotoxicity of cadmium salts in an experiment on rats.
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