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GENDER FEATURES OF THE LINEAR PARAMETERS OF THE GALL BLADDER AND EXTRAHEPATIC BILIARY
TRACT IN PEOPLE OF DIFFERENT PERIODS OF MATURE AGE ACCORDING TO COMPUTER TOMOGRAPHY
DATA

Zubko L. Yu.

Abstract. The growth of the pathology of the hepatobiliary system in the structure of somatic diseases induces
the study of the morphological features of the structures of this system in order to develop effective preventive
measures for the development of pathological processes and reduce the iatrogenic complications in the process
of their treatment. Improvement of life-time examination methods allows to identify individual anthropometric
and morphological features of internal organs and structures. In the course of the study we used the method of
computed tomography (CT) on the device SiemensSomatomEmotion 16-section, providing high-quality images with
reduced radiation load in a three-plane projection, followed by the processing of results by the operating program in
3D-COR mode, which allows to detect not only pathological form, but also the location of small elements of organs
and their topographical correlation. As a result of the analysis of computer tomograms (a sample of 24 persons), it
was found that the ratio of the studied indices in men and women of different age groups, as well as their age dy-
namics, are different and characteristic both for each indicator and for patients of each sex. According to the results
of measurements of linear parameters of the gall bladder and biliary tract and their analysis, the ratio of the studied
indices in men and women of different age groups, as well as their age dynamics are different and characteristic for
each indicator, and for individuals of each sex. The linear dimensions of the length of the gall bladder, the width of
the neck of the gallbladder, the thickness of the wall of the gall bladder, and the angle of the fall of the bladder duct
are larger in males. The linear dimensions of the width of the bottom of the gall bladder, the width of the widest
part of the gall bladder, the length and width of the right and left hepatic ducts, the angle of convergence of the
liver ducts, the length and width of the cystic duct, the length and width of the common liver duct are greater in
females. The same age dynamics in persons of different sex with the tendency to increase have the following linear
dimensions: the width of the widest part of the gall bladder, the thickness of the wall of the gall bladder, the width
of the right hepatic duct, the width of the left hepatic duct, the length of the cystic duct, the width of the cystic duct,
the length of the common liver duct, width of the common bile duct. The tendency for decrease in persons of the
second age group, regardless of sex, is the angle of fall of the bladder duct, the length of the right hepatic duct, the
length of the left hepatic duct and the length of the common bile duct. Equal proportions of the studied indices in
persons of different sex, which are preserved in both age groups, have the width of the gall bladder bottom, the
width of the widest part of the gall bladder, and the width of the neck of the gall bladder. The inclining angles of
extrahepatic bile ducts have the following features: the angle of the right and left hepatic duct climb is greater in
females; with age, this indicator for men is increasing, and for women is decreasing. The incidence of the bladder
duct is higher in men in both periods of mature age, with a tendency to decrease in the persons of both sexes.
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3B’A30K ny6niKauii 3 n1aHOBMMWU HAyKOBO-A0CAIA-
HUMKU poboTtamu. PoboTa BMKOHaAHa BignoBigHO A0
Temu KadegpanbHoi HaykoBoi poboTn Kadbeapu KAiHiy-
HOI aHATOMIi, aHaTOMIi Ta onepaTuBHOI Xipyprii «Mop-
GOPYHKLiOHANbHMIA CTAH OPraHiB i TKAHUH eKchnepu-
MEHTA/IbHUX TBAapPWH Ta /IIOANHN B OHTOreHe3i B HOpMi
Ta Nig BNAMBOM 30BHIWHIX i BHYTPIWHIX YMHHUKIBY,
Ne peprkaBHOI peecTpauii 0117U003181.

Betyn. B ocTaHHi poKu iHTepec A0 BMBYEHHA BMJIU-
BY AKOCTi cepefloBULLA MPOXKMBAHHA Ha 3POCTAHHA TaK
3BaHUX XxBOpob umBinisauji abo HeiHdeKUiltHOT naTonorii
3HAYHO 3piC y BCbOMY CBITi, NepL 3a BCe B EKOHOMIYHO
PO3BMHEHMX KpaiHax i B AepyKaBax 3 6ypx/JMBO poO3BU-
HYTOK €KOHOMIKO. 3pOoCTaHHA ypbaHizauii HemuHyue
NPU3BOAMUTbL A0 YCKNAAHEHHA EKONOriYHOi 06CTaHOBKM
Ha M0LWaX, 3aMHATUX NMPOMMUCAOBUMMN MiZNPUEMCTBA-
MW, TPQHCMOPTHUMWU MAricTPansAMM, a TaKOXK Ha npune-
IIMX B0 HUX TEPUTOPIAX. BNAMB CNoNyK BaXKKUX MeTanis
B NpeHaTa/bHOMY NepioAi PO3BUTKY, KOAK BigOyBatOTb-

€A roNoBHi MopdoreHeTUYHI noajii Ta nepebynosu CTpyK-
TYPHUX KOMMOHEHTIB emMbpioHa, a TakoxK bopmMytoTbeA
BPOZKEHI BaW, OTPUMaHI B Liei BiKOBMI nepios AaHi
MatoTb 0cobnnBe 3HAYEHHSA WOAO NUTAHb PO3BUTKY Ta
CTaHOB/NIEHHA OpraHi3my.

Pe3ynbTaT UMCNEHHUX AOCNIAMKEeHb NiATBEPAXKY-
l0Tb, LLO OAHIEID 3 eTiIONAaTOreHeTUYHUX MPUYUH € BNANB
€KONoTiYHUX GaKTOpIB: BUKMAW NMPOMUCNOBUX NiaNpu-
€EMCTB | aBTOTpPaHCNOPTY, pagiauiiHe 3abpyaHeHHs,
Ximi3aLia CinbCbKOro rocnogapcrsa, BUKOPUCTaHHA
6apBHUKIB, KOHCEPBAHTIB Ta iHLIMX XiMiYHMX 006ABOK Y
BMPOOHULTBI NPoAyKTiB XxapyyBaHHA [1,2]. MpoTe Bnans
CMONYK KaAMito Ha PO3BUTOK emMbpioHa Ta opraHereHes
€ MaNIoA0CNiAKEHO ray3310 AK B EKCNEePUMEHTA/bHIN
mopdodonorii Tak i B meanumHi. Y pagi gocnigxerb M.M.
YekyHoBa i cniBaBT. [3] BCTaHOBAEHO, WO NPV TPUBAO-
MY NigBULLEHOMY HAaAXOAMKEHHI B OpraHiam NoTeHUinHO
TOKCUMYHUX eNleMeHTIB (Cypmu, pTyTi, Kagmito) cnocre-
piraeTbca 3miHa poboTU cepueBO-CYAMHHOI CUCTEMM 3
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BMPAXKEHOI KapAiOTOKCUYHOI A€l MO KaTexonamiHo-
BOMY MeXaHi3my.

MepcneKkTMBM i 0COBNMBOCTI 3aCTOCYBaHHA CMOAYK
uepito, 0cobaMBO HaHOUEpito BM3HAYalOTbCA ABOMA
OCHOBHMMM (AKTOpPaMM: HU3bKOK TOKCUYHICTIO | BW-
COKOI0 KMCHEeBOW HecTexiomeTpieto. o cneundiyHmx
BN1ACTUBOCTEN LLepito BiAHOCATb MOro 34aTHICTb NigBu-
LLyBaTW pereHepaLito fika BUPAXKAETbCA B TOMY, WO Ha-
HOYACTKM AiOKCUAY Liepito MiCNA y4acTi B OKUCHO-BIAHOB-
HOMY MpoLeci 3a MOPIBHAHO HEBENUKMUIA MPOMIXKOK Yacy
34aTHI NnoBepTaTUCA Ao BUXxigHoro ctaHy [4,5]. Hagzsu-
YalHO LiKaBMMW € pe3y/nbTaTu eKCNEePUMEHTIB BiTUM3-
HAHWUX AOCANIAHWKIB 3 BM/AMBY AIOKCUHY LLepito Ha CTaH
penpoAyKTUBHOI CUCTEMM CTAPIOYMX CAMOK Ta CaMuLib
wypis. OTpuMmaHi pe3ynbTaTn CBigYaTb, WO BBEAEHHA
cTapitouMm camuam Lepito B A03i 1 mr/kr npoTtarom 10
OHIB 3HAaYHO MiABULLYE PiBEHb TECTOCTEPOHY, KiNbKICTb
CNepmaTo30ifiB i KiNbKiCTb AUTUHYAT B npunaogi. Mpu
LbOMY B AOCAIAHIN Fpyni Gi3NYHWUIA | cTaTEBUIN PO3BUTOK
iX HaWAAKiB He BiApi3HANMCA Big KoHTpoto [6,7]. Mpy-
Nnot aBTOPIB AOCAIAKEHO MeNOTUYHE A03PiBaHHA 00-
LMTIB i }KUTTE3LATHICTb KNITUH QONIKYNSPHUX TPaHy1b03
Y MOIOAMX i CTApUX EKCNEPUMEHTANbHUX MULLIEN B NpU-
CYTHOCTI HAHOYACTUHOK Lepito. 36iNbLIYETLCA KiNbKiCTb
ooumTiB y ¢donikynax, i ue edpeKkT CynpoBOANKYETbCA
36i/1bLLIEHHAM KiNbKOCTi oouuTiB y meTadasi | i meTadasi
Il melio3y. 36iNbLUYETLCA KiNbKiCTb XMBUX KNITUH rpaHy-
Nb03U1, @ BiICOTOK HEKPOTUYHUX i aMONTOTUYHUX 3MEH-
LUYETHCSA BiAHOCHO KOHTPO/IbHOT rpynu. TakoxXK 36inbLuy-
€TbCA PO3Mip NOCAIAY Y CTapuUX MULLEN, AKI OTPUMYBaIU
uepin [7].

3 niTepaTypHUX AKepen BigoMo, WO LMTpaT repma-
Hit0, OTPMMaHNI METOAO0M HAHOTEXHOJIOriT € HaliMeHLU
TOKCUMYHMM [8,9]. AK MiKpoenemeHT, repmaHiii Bonogie
iMYHOCTMMY/NIOKOYO, QHTUOKCUAAHTHOW, aHTurinep-
TEH3MBHOO, MPOTM3aNanbHOI Ta 3HeHO/OYOD BAAC-
TMBOCTAMM. 3aCTOCYBaHHA 3 BOAOK CaMMUUAM LLypiB Ta
iX npunaogy uuTpaty repmaHito y gosax 10, 20, 200,
2000 MKr/KI, 3yMOB/IOE 3MiHWM MOKA3HUKIB iMyHODI3i-
ONOTIYHOrO CTaHy OPraHi3my Ta iMyHHOI CUCTEMM, LLO
XapaKTePM3YOTbCA BULLMM BMICTOM iMyHOr106yniHiB,
CiaNIoBUX KUCNOT, aNe HUXKYMM — Yyncia TpombouuTiB i
MONEKYN CepefHbOi Macu Yy KPOBi LypiB AOCAIAHMUX.
ABTOpamMM Bif3HAYEHO CTUMYAIOUYMIA BNAWUB LUTPATY
repMaHit0o Ha rymopasbHy NlaHKY iMyHHOI cuctemn Ta
iMyHOCYNpecuBHU — Ha Ti KNITUHHY NaHKy, Wwo binblie
BMPaXKEHO B opraHiami camuup wypis [10].

TaKMM YMHOM, aKTyaNbHUM HanpsmKkom mopdoso-
MYHUX eKCNepPUMEHTaNbHUX AOCAIANKEHDb € BUABNEHHA
CNEKTPY NOPYLLEHb 3ara/ibHOro Xoay embpioreHesy npu
BM/INBI CONAMM KaZMilO HA BariTHy CaMMLO Ta 3a YMOB
KOMMNeHcauii uMTpaTamm meTanis.

MeTa pgocnigKeHHA — eKCnepuMMeHTasbHO BU3Ha-
YUTWU BNAMB Ha 3aranbHWUN Xig, embpioreHesy coneu
KaaMmito npu i301b0BaHOMY BBeAEeHHI Ta B KombiHauji 3
LMTpaTaMu LLepito Ta repmaHito Npu BHYTPILIHbOLAYH-
KOBOMY BBEeAEHHI BNPOLOBXK BCbOro nepioay BaritTHOCTI
y wypis.

O6’€eKT i meTOoAM AocnigKeHHA. EKcnepumeHTanbHi
[OCNIAKEHHA Byan NpoBeAeHi Ha caMUuAX LYypPiB NiHil
Wistar (po3nnigHuk «Qani», m. Kuis). aa mogentoBaH-
HA BMJIMBY i TOKCMYHOI Ajii eKCno3uLii Xx10puaom Kag-
Mil0 MM NPOTATOM BCi€l BariTHOCTI CAaMUUAM LLYypPiB NiHii
Wistar wopaHa per os yepes 30HA BBOAW/IM PO3YMH X/10-
puay kaamito (8 A03i — 1,0 mr/kr). Hamun obpaHo 403y,

L0 HAabNMKAETbCA 4,0 TAKOI, AKA MOXKe HaAXOAUTU B Op-
raHiam i3 HaBKOJIMLIHBOTO CepesoBULLA MPU KaaMIEBO-
My 3abpyaHeHHI AOBKINNA.

Bci wypw 6ynun posaineri Ha 7 rpyn (B rpyni no 8 ca-
MULb):

1 rpyna — TBapuHU, AKUM BBOAMUIU PO3YMH XN0PUAY
Kagmito y 403i 1,0 mr/Kr.

2 rpyna — TBapWHU, AKMM BBOAUIN PO3YMH LUTPATY
Kagmito y #03i 1,0 mr/Kr.

3 rpyna — TBAapUHU, AKUM BBOAUAN PO3UYUH XA0pnUay
Kaamito y 0o3i 1,0 Mr/Kr Ta po34YmH uUTpaTy repmaHito y
003i 0,1 mr/Kr.

4 rpyna — TBapuHU, AKUM BBOLMUAN PO3YMH LUTPATY
Kaamito y A03i 1,0 Mr/Kr Ta po34YmH UUTpaTy repmaHito y
003i 0,1 mr/kr.

5 rpyna — TBApUHU, AKMM BBOAUAN PO3UYUH Xa0puay
Kaamito y 0o3i 1,0 Mr/Kr Ta po3umH umMTpaTy Luepito y A03i
1,3 mr/Kr.

6 rpyna — TBapuHU, AKUM BBOAMU/IN PO3YUH LIUTPATY
KagMmito y 4031 1,0 Mr/Kr Ta po34uH UUTPaTY Lepito y A03i
1,3 mr/kr.

7 rpyna — KOHTpO/bHa.

BianosigHoO 40 yMOB i BUMOr npoBeaeHHsA embpio-
HaNbHUX EKCNepMMEHTIB MM 3abe3neynnnm MOBHOLLH-
HUM Xap4yoBMIM pauioH, BOAY ANA NUTTA | peTenbHUM
OOMNAL CAMULUAM; BBEAEHHA PO3YMHIB MeTaniB (30HAY-
BaHHAM) MPOBOAMAN 3 NEPLIOTO AHA BAriTHOCTI WOAEH-
HO B OAMH i TOM e yac fobwu (3 10 ao 12 roguHu). Ana
embpioHaNbHOro [OCNIAMKEHHA OTPUMYBAZNM CaMULb
3 [aTOBAaHMM TEPMIHOM BariTHOCTI, BUMKOPUCTOBYHOUM
MeTOoZ, BariHalbHMX MaskiB. [epwunii geHb BariTHOCTI
BCTAHOB/IOBA/IM Ha NiACTaBi BUABNEHHA CMepmMaTo3oi-
Ais y BariHanbHoMy masKy. Ha 13-11 Ta 20-14 aeHb BariT-
HOCTi NpoBOANAN OnepaTUBHUIA 3a6il.

Mpo MOXAMBY HeraTMBHY Ait0 AOCANiIAXKYBaHOI pe-
YOBMHM Ha eMbpioHaNbHUIA PO3BUTOK CYyAMAM 33 34aT-
HiCTIO MiABULLYBATU PiBEHb eMBpPioHaNbHOI CMepPTHOCTI
(embpionetanbHuit edeKT); 3aranbHUIA PO3BUTOK MJ0-
AiB OLiHIOBANM 33 NMOKAa3HMKaMM KiNbKOCTi embpioHiB,
KiIbKOCTi YKOBTUX Ti/1 BAriTHOCTI AEYHUKIB CaMULLb, MacK
Tina embpioHa, Moro BigNOBIAHOCTI CTagii PO3BUTKY 3a
3araNbHOMNPUNHATUMW  KpUTepiamMM  embBpioHanbHOro
PO3BUTKY LLYpIB.

EMBPIOTOKCUYHY Ait0 AOCNIAKYBAHUX PEYOBUH OLLi-
HIOBaNIN 32 HAaCTYMHMMM NOKa3HUKaMu:

3arasibHa embpioHasbHa cMepTHiCTb = 3CE=

Ae A — KinbKiCTb XXMBUX NNOLIB

B — KinbKicTb }OBTUX TiN BariTHOCTI

MpepimnnanHTauinHa cmepTHicTb = [IC= B-(A+B)

Oe A — KinbKicTb XMBUX Naoais B

B — KinbKicTb 3arnbamx (pesopbosaHmx) naoais

B — Ki/IbKiCTb »KOBTUX TiN BariTHOCTI

MocTimnnaHTauiliHa cmepTHicTb= MocTIC= b

ae A — KinbKiCTb XXMBUX NN0AIB A+b

b — KinbKicTb 3arnbamx (pesopboBaHux) Naoais

KinbkicTb nnogis Ha 1 camky

OTpumaHi pesynbTaT 06pobaAAN MeToaoM Bapia-
LiHOi cTaTUCTMKK. OUiHKY BiporigHOCTI CTaTUCTUYHUX
AOCNigXeHb MNPOBOAMAM 32 [0MNOMOrok t-Kputepito
Cr'topeHTa.

JocnigykeHHA Ha TBapMHax NPOBOAM/IM BigNOBIAHO
[0 «3ara/ibHUX eTUYHUX MPUHLUMUMIB eKCNePUMEHTIB Ha
TBapuHax» (Kuis, 2001), AKi y3roasyoTbca 3 EBponei-
CbKOK KOHBEHLLED MPO 3aXUCT eKCnepumeHTaNbHUX
TBapuH (Ctpacbypr, 1985).

B—A
B
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Pe3ynbratu AocniaKeHHaA Ta ix 06roBopeHHs. MNep-
WWA NYHKT AOCNIAXKEHHA BNAMBY 30BHILLHIX YMHHUKIB
HaLIOro eKcnepMmeHTy NpoBoAMBCA Ha 13-Ty f06y emb-
pioreHesy wypa, Wo Bignosigae 16-i cragii po3BUTKY
embpioHa 3a CTaHAAPTHUMKM TabAMUAMKM 3aranbHOro
embpioreHesy lambyprepa Ta laminbToHa.

Kputepiamm HopmanbHoOro nepebiry po3BUTKY Ta
bOpMyBaHHSA 30BHILLHIX CTPYKTYpP eMBpioHy Ha Takomy
TepPMiHi BariTHOCTI € AWdepeHLiloBaHHA MNaNblL,bOBOI
NAACTUHKM 3a4HIX KiHLiIBOK, NepeTBOPEHHA NepLuoi 3a-
6poBOi AyrM Ha 30BHILLHIN CAYXOBWIA NpoXiA, CTyMiHb
OndepeHLitoBaHHA KiHLIBOK, PO3BUTOK nepeaHboro
MO3KY, 3aK/laZlka MOBiK Ta MOABM MepLUOi NirmeHTau,i
OKa. Ha uii cTagii noYnHaeTbcss BUNPAMAEHHA CMUHU
embpioHy, xoua dnekcia we aobpe BMparkeHa i ronosa
embpioHa B HOpMi TopKaeTbca xBocTa (puc. 1). 3a aa-
HUMM KPUTEPIAMM MOXKHA AiarHOCTyBaTU CTyNiHb NOTep-
naHHA embpioHa Bif BNAWBY JOCNIAXKYBAHUX YNHHWUKIB.

Puc. 1. doTo PpikcoBaHoro embpioHa wypa 13-i o6u po3BUTKY
B MaTL,i, KOHTPOJ/IbHa rpyna. ®oTo 3pobneHo Ha KanibpysBanbHii
NOBEepPXHi ANA CNiBCTaB/NIEHHA PO3MipY: OBXKMUHA CTIHKU KBagpaTy
=10 mm.

B rpyni BNAnBY XxN10pMA0OM KagMito COCTepiranu Bxe
Ha 13-Ty foby pe3ynbTaT HEeraTMBHOroO BMN/AMBY. AHani3
OTPMMaHUX pe3y/bTaTiB Nokasas, wo y 68,30% embpi-
OHIB, LLLO MEPEXWIN BNANB KagMIilO XN0pUAY 3MeHLLle-
HO KyT dnekcii (3ruHaHHA) Ta/abo Topcii (CKpyyyBaHHS),
O CBiAYMTb MPO MOPYLUEHHA 3arajibHOro xo4y embpi-

Puc. 2. doto dikcoBaHoro embpioHa wypa 13-i 4061 pO3BUTKY,
rpyna Bn/iMBy Kagmiem xnopuay. 3meHweHHs dnekcii embpioHa.
®oto 3pobaeHo Ha KanibpyBanbHili NOBEPXHi ANA cNiBCTaBAEHHA

po3Mipy: AOBXKMHA CTIHKK KBagpaTty — 10 mm.

MopiBHSAHHA pe3ynbTaTiB emMbpioTPONHOI Aii HU3b-
KUX 0,03 XN0pUAY KagMito 3 NOKAa3HMKaMM KOHTPO/IbHOI
rpynv BUABMAO MOFO eMBPIOTOKCUYHICTD: MPU NPaKTUY-
HO OAHAKOBIM KiNIbKOCTI ¥OBTUX TiNn BariTHOCTI B rpyni
KOHTPOAKO Ta rpyni BNAMBY XJIOPUAOM KagMito Cno-
cTepiraeTbca AocToBipHe (p<0,05) 3HUMKEHHS KilbKOCTi
uBux naoais Ha 11,7% Ha 13-4 nobi ta Ha 17,3% Ha
20-11 pobi embpioreHesy (puc. 3, 4). LUutpaT Kagmito
BUABNAE MEHLY eMOPiOTOKCUYHICTb Y NOPIBHAHHI A0
XI0pUAy KagMito, SMEHLLEHHA cepeaHiX MOKa3HUKIB Yn-
cenbHocTi eMBpioHiB MO BiAHOWEHHIO A0 FPynu KOHTp-
onto cknagae 9,14% Ha 13-ty goby ta 7,9% Ha 20 goby
(puc. 3, 4).

Mpn KombiHOBaHOMY BBEAEHHI XI0pMay KagMmito Ta
LUTPaTIB METaNiB, 3HUKEHHA NOKA3HUKIB cepesaHix 3Ha-
YeHb KiZIbKOCTi MIOAIB Yy MOPIBHAHHI A0 rpyn i30/1b0Ba-
HOro BBEAEHHSA X/I0PUAY KagMito B6y/10 3HAUHO HUMKYMM.
TaK B rpyni KOMGiHOBaHOrO BBEAEHHA XI0PUAY KaaMito
+ UMTpaT uepito Ha 13- aobi NnoKasHWMKKM AopiBHIOBAAU
TaKMM B rpyni i30/1bOBAHOrO BN/IUBY XJI0PUAOM KagMito
(11,7%), a Ha 20-11 nob6i OOPiBHIOBANN 3HUMKEHHIO A0
13,2%, Wo € AOCTOBIPHO BULLMMM HiXK Y Tpyni i301b0-
BaHOro BM/MBY Xnopuay Kagmito (puc. 3, 4). Taki gaHi
cBigyaTb Npo moaudikylouMii BNAIMB LUTPaTY Lepito Ha
eMBpPiOTOKCMYHICTb X1I0pMAY KagMito Npu ix KombiHOBa-
HOMY BBEZEHHi BHYTPILLIHbOLLYHKOBUM 3acOob0M B eKc-
nepMMeHTi Ha LLypax.

oreHesy (puc. 2). XBicT embpioHa He TopKaBscs =

roN0BM, WO CBIAYNTb NPO NopyLleHHA dnekKcii,
a Ha camii ronosi embpioHa cnocTepiranocb

BMparkeHe 36iNbleHHA NepeaHboro Mo3Ky. Y |20
LWYPAT, WO MNEepexunn BMAMB LUTPATOM Kaa-
Mito, nopyweHHA GaeKcii € 3HAYHO MEHLWUM,

M KOHTPONb

M x0pua Kagmito

a came cknagae 33,10%, a HabpaK ronosHOro
MO3KY BifCYTHil. Taki AaHi BKa3ylOTb Ha MeH-
WM TOKCUYHWUI BNAMB Ha 3arajsibHUM Xif emb- |10 -
PiOHaNbHOro PO3BUTKY LUTPATY KaZmito y no-
PIBHAHHI 40 XN10pMAY KaaMmito.

B rpynax KombiHOBaHOro BBeAEHHA Kagmito
Ta uuTpaTiB meTanis (repmanito abo uepio)
30BHILLHIX BiAXW/IEHb Bi4 HOPMW He crocTepi- | o -
ranocb, WO CBIAYUTb NPO KOMMEHCATOPHY Ait0

W uMTpaT Kaamito

M KaZMill xnopua, +Lepiit

W KagMil uuTpaT+Uepin

W KaZMill XN0puUA, +repmaHii

W KaaMii UMTpaT +repmaHin

20-Ta goba embpioreHesy

LUMTpaTiB MeTaniB Ha eMOpPiOTOKCUMYHICTb X/10-
puay Kagmito.

Puc. 3. MoKasHMKM cepegHiX 3HaUYeHb KiIbKOCTi }KUBUX eMb6pioHiB LypiB B
KOHTPO/bHIl Ta eKcnepumeHTanbHUX rpynax Ha 13-ty ao6y BariTHoCTi.
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9,6
9,4
9,2
B KOHTPO/Ib
91 M xnopug Kagmito
8,8 - W UMTPaT Kagmito
M KagMmili xnopua, +uepin
8,6
W KaZMil uuTpaT+uepiit
B4 1 M KaZMIl xn0pug, +repmaHin
8,2 - M KafMiil LMTpaT +repmaHii
8 +
7,8 4
20-ta poba embpioreHesy

XYBaHHA JaHUX NMOKA3HMKIB Ha A0CNiIAXKYBaHUX
TePMiHAxX NOKA3ano, WO HANHWXKYUIA pe3ynbraTt
3arasibHOi eMbpioHabHOT CMepPTHOCTI Ha 13-Ty
006y embpioreHesy BM3HayaBcA B rpyni i30/1bo-
BaHOro BBEAEHHA KaAMIlO LUTPaTy i AOPiBHIO-
BaB 10,26 (B KoHTponi — 6,10), a HalBULLi 3Ha-
YeHHs 6yau B rpyni BNANBY KaAMIEM XN0pUAOM
—17,70 (puc. 5).

Mpun upomy poimnnaHTaliiHa CMepTHICTb
B rpyni uuTtpaty Kagmito cknagana 0,04+0,04
(rpyna kagmito xnopuay -0,09+0,04, 10670 B
2,25 pasiB BMWa), a nicndimnnaHTauiiHa cra-
HoBwua 0,07+0,01 (xnopwug kagmito 0,13+0,04).
Ha 20-ty goby B Uil rpyni 3aranbHa embpio-

Puc. 4. MoKasHMKK cepegHiX 3HaUYeHb KiNIbKOCTi }KUBUX eM6PioHiB Lwypis
B KOHTPO/IbHIl Ta eKCnepumeHTanbHUX rpynax Ha 20-Ty Aoby BariTHOCTI.

Ha/sbHa CMepTHICTb cTaHoBMAa 13,58, pgoimn-
naHTauinHa — 0,06+0,03, nicnaimnnaHTauiHa
0,08%0,03.

M KOHTPONb

20-ta poba embpioreHesy

B xs0puA, Kagmito

M uMTpaT Kaamio

B KaaMili xnopua, +uepiit

M KaaMin uuTpaT+UEpin

M KafMil xnopuA, +repmaHin

W KaZMill UUTPaT +repmaHiit

B rpynax KombiHOBaHOro BBeAEHHA MOKa3-
HUKM embpioHanbHOI cmepTHOCTI byan gocTo-
BIPHO HMXXYMMM B MOPIBHAHHI A0 rpyn Kaami-
€BOI iHTOKCMKaUi. Ha 20-1 gobi embpioreHesy
HaMHUKUYMIA NOKA3HMK 3arasbHOI embpioHanb-
HOi CMepPTHOCTi BMABMIEHO B rpyni Kagmin uu-
TpaT+ UMTpPAT Uepito, AKMI gopisHioBas 11,11.
TaKka cMTyaLif NOACHIOETLCA 3MEHLUEHHAM A0-
iMNNaHTaLiMHOT CMepPTHOCTI B rpyni, AKa CTaHo-
Buna 0,05+0,01, wo AOPiBHIOE KOHTpOtO. Hait-
BULLUMIA MOKa3HWMK 3aranbHoi embpioHanbHoi
CMepTHOCTI B rpynax KoM6iHOBaHOro BBeEHHA
BM3Ha4aBecs Ha 20-1 gobi npu BNAUBI xnopuay
KagMilo Ta UMTpaTy repmaHito i JOpiBHIOBAB

Puc. 5. MoKa3HUKK cepeaHiX 3HaYeHb 3arasibHOi eMBpioHaNbHOT CMepTHOCTI
LLYpiB B KOHTPO/IbHIN Ta eKCNepUMeHTaNbHUX rpynax Ha 20-Ty fo6y BariTHOCTi.

Mpu KombiHOBaHOMY BBeAEHHI LUTPaTy Kaamito Ta
LMTPaATy LLepPito B 3a3HAYEHMX A033aX 3HUMKEHHA Ki/lbKOC-
Ti NN0OAIB Y NOPIBHAHHI A0 KOHTPO/IbHUX 3HAYeHb 6yno
HAcTynHUM: Ha 13- fo6i 3HUKEHHSA Ha 7,8%, a Ha 20-i1
006i Ha 5,3%, ane fOCTOBIPHO BULLMMM HiXK Yy rpyni i3o-
NIbOBAHOrO BNAMBY X/10pMAy Kaamito. Taki AaHi cBigvaTb
npo moaudikytounii BNAMB UUTPATY Lepito Ha embpio-
TOKCUYHICTb X/IopMay Kaamito npu ix KombiHoBaHOMY
BBE/IEHHI B eKCnepuMeHTi Ha Lwypax (puc. 3, 4).

KombiHoBaHe BBeAgHHA X/J0puAay/unTpaTy Kaamito
3 LUUTPATOM TepMaHIil0 TaKOX 3HUXKYBaNO MOKA3HUKMU
eMbpPioTOKCMYHOCTI Kaamito. AKLLO i301bOBaHe BBEAEH-
HA X70pUAYy KagMilo 3HUXKYBaNO cepefHi NMOKA3HWKM
KiNIbKOCTi *KnBUX eMbpioHiB Ha 13-Ty foby Ha 11,7%, To
B KOMOiHaLT 3 uMTpaTomM repmaHito anwe 9,1%. Ha 20-
[06y BiANOBiAHI NOKAa3HWMKKU CKNagann B rpyni Kagmie-
BOI iHTOKcKKauii -17,3%, a npy KOMbBiHOBAHOMY BM/IUBI
—10,5% (puc. 3, 4).

BaXnMBMM KpUTEPIEM €MBPIOTOKCUYHOCTI € MOKas-
HUKW 3arafibHOi emMbpioHaNbHOI CMEpPTHOCTI Ta Aoimn-
NaHTauinHO i nicnaimnaaHTauiHoi cmepTHocTi. Obpa-

16,05, W0 NOACHIOETLCA NiABULLEHHAM A0iMM-
NaHTauinHoi cmepTHOCTI go 0,1+0,06. Taki aaHi
CBigYaTb NPO KOMNEHCATOPHUI BNUB LUTPATIB
Lepito Ta repMaHito Ha eMbBPiOTOKCUYHICTb Cro-
YK KaZmito npu ix KombiHOBaHOMY BBEEHHI Y LIYpIB.

BMUCHOBKM. |301b0BaHe BHYTPILIHbOLLYHKOBE BBE-
OeHHA conelt Kagmito y gosi 1,0 mr/Kkr BariTHUm ca-
MUUAM BNPOAOBX BCbOro nepiogy BariTHOCTI 40BeNo
Pi3HUI cTyniHb eMBpPiOTOKCUYHOCTI  JOCAiAKYBaAHMX
CNONYK: X10PUAY KaAMito Ta UMTPaTy Kaamito. Pesynbra-
TU eKCNepUMEHTY BUABMAK BiNbl BUpaXKeHU embpio-
TOKCUYHWI edeKT BMNIUBY X10pUAY KaAMito Y NOPIBHAH-
Hi 0 BN/MBY UMTPATYy KagMito nNpu iX ogHaKoBil 403i Ta
cnocoby BBeAEHHS B EKCMEPUMEHTI Ha LLypax.

KombiHoBaHe BBeAEHHA X/N0pMAY/UnTPaTy Kagmito
3 uMTpaTamu Lepito/repmaHilo BUPasHO 3HUKYE emb-
PIOTOKCUYHUNI edeKT KagMito, WO BUPAKAETLCA B 36iN1b-
LWEHHi KiNbKOCTi eMbpioHiB B Moc/igi Ta 3HUMKEHHI 3a-
ranbHOi eMmbpioHaNbHOI CMEpPTHOCTI.

MepcnekTMBM noAanblunx AocaigKeHb. Ha Haw
nornag, AOCUTb aKTya/lbHUM Ta MepcneKkTuBHUM byae
BM3HAY€HHA HOBMX BiOAHTOrOHICTIB eMBPIOTOKCUYHOCTI
CNONYK KagMito cepes, uMTpaTiB MeTanis, WO OTPMMaHI 3
BMKOPUCTAHHAM HaHOTEXHOOTIN.
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SeexN

BM/INB LIUTPATIB LLEPIIO TA TEPMAHIIO HA X1 EMBPIOTEHE3Y LLIYPA HA T/11 KAAMIEBOT IH-TOKCUKALLIT

Hedbogosa O. O., Nanbnepin O. I., LUatopHa B. .

Pe3tome. B pob0Ti eKcnepmMmeHTabHO BU3HaYa M BNIMB Ha 3arasibHUM Xif embpioreHesy conei Kaamito (y Aosi
1,0 Mr/Kr) npuisonboBaHOMY BBeAeHHI Ta B KOMBiHaLLii 3 LUTpaTamm Liepito Ta repmaHito Npu BHYTPILLHbOLLYHKOBOMY
BBE/IEHHI BMPOAOBK BCbOro nepiody BariTHOCTI y WypiB. MOXAMBY eMBPIOTOKCUYHY Ait0 A0CAIAKYBAaHUX PEYOBUH
OLHIOBANM 3@ HACTYNMHMMM NOKA3HMKaMM: 3arasibHa embpioHasibHa CMepPTHICTb, AoAIMMNAaHTALiIMHA CMEPTHICTb,
NOCTIMNNAHTaLiMHa CMEPTHICTb, KiNbKicTb NaoaiB Ha 1 camky.

I30/1bOBaHe BHYTPIWHbOLINYHKOBE BBEAEHHA COMEN KagMito BariTHUM caMUUAM [O0BESI0 Pi3HMW CTyMiHb
eMbpPIiOTOKCMUYHOCTI A0CNIAXKYBAHUX CMNOAYK: XN0pMAY KagMilo Ta UMTPATy Kagmito. Pe3ynbTaTn eKCnepumeHTy
BUABWUIM BiNbl BUPaXKEHUI eMBPIOTOKCUUHNI edeKT BMNAMBY XN0pPUAY KagMilo Y NOPIBHAHHI A0 BNAMUBY LUTPaTY
KagMmito npu ix ogHaKoBIM 003i Ta cnocoby BBeAEHHA B eKCNEePUMEHTI Ha Lypax.

KombiHoBaHe BBedeHHA xnopuay/umMTpaty Kagmilo 3 uuTpaTamu Lepito/repmaHilo  BUPasHO 3HUNKYE
eMOBPIOTOKCUYHNI edeKT Kagmito, O BMPArKAETbCA B 30iNblUEHHI KibKOCTi eMOpioHiB B MOCAIAl Ta 3HUMKEHHI
3arasibHOi eMbpioHaIbHOI CMEePTHOCTI.

KntouoBi cnoBa: eMbpioTOKCUYHICTb, KaAMii, LLepii, repmaHiii, HAHOMeTaNu.

BAUAHUE UUTPATOB LLEPUA U TEPMAHUA HA XO4 SMBPUOTEHE3A KPbICbl HA ®OHE KA,D,MVIEBOﬁ UH-
TOKCUKALUU

Hedeposa E. A., TanbnepuH A. U., LLlatopHasa B. ®.

Pe3tome. B paboTe sKCNepuMMeHTaNbHO ONpeaensanm BamMsaHMe Ha 0bLwmii xon asmbpuroreHesa conen Kagmua (B
fose 1,0 mr/Kr) npu M301MPOBaHHOM BBEAEHUN M B KOMBMHALMM C LMTPATAMM LEPUA U repMaHus Npu BHYTPUNKE-
NYO,0YHOM BBEZEHMU B TedeHUe Bcero nepmoga bepemeHHOCTM y Kpbic. Bo3moxkHOe ambproToKcnyeckoe aeiicTene
nccnefyemblx BELLECTB OLEHMBAAW MO CAeAylolmMm nokasatenam: obwan smbpunoHanbHas CMepTHOCTb, AOANM-
NAAHTALMOHHAA CMEePTHOCTb, MOCTUMMNAHTALMOHHAA CMEPTHOCTb, KOIMYECTBO NA0A0B Ha 1 camky.

M3onnpoBaHHOE BHYTPUMKENYA0UYHOE BBEAEHWe coner Kaamua bepeMeHHbIM camMKam AOKasano pasHyto cTe-
neHb SMOPUOTOKCUYHOCTU UCCAeAYEMbIX COEAMHEHNUN: XN0PMUAa KafMUA U LUTPaTa KagMmua. Pe3ynbTaTbl SKcnepu-
MEHTA 06HapYKnan 6osee BblpaKeHHbIN 3IMBPUOTOKCUYECKUNI 3PPEKT BANAHMA XN0pUAa KagMUA NO CPABHEHUIO C
B/IMAHMEM LMUTPaTa KaAMMUA NPU UX OAMHAKOBOW A03€e 1 cnocobe BBeAEeHMA B SKCMEPUMEHTE Ha KpbICax.

KombuHMpoBaHHOe BBeAeHME xnopuaa/umutpaTta KagmMmus ¢ LMTpatamu Lepus/repmaHms onpeaeneHHo CHUKa-
eT aMBPUNOTOKCMYECKMI 3PPEKT KaaMMA, YTO BbIPAXKAETCA B YBEIMYEHUMN KONMYECTBA IMOPMOHOB B NOMETE U CHU-
KeHUN obwen ambproHaIbHOM CMEePTHOCTY.

KntoueBble cnoBa: sMOPUOTOKCUYHOCTb, KaAMUI, LLepuii, repmaHuii, HaHOMeTabI.

THE INFLUENCE OF CERIUM AND GERMANIUM CITRATES ON THE PROCESS OF EMBRYOGENESIS OF RAT ON
THE BACKGROUND OF CADMIUM INTOXICATION

Nefodova O. O., Halperin O. I., Shatorna V. F.

Abstract. The change in the environment in industrialized countries prompts intensive study of the impact of
environmental factors on biological objects. In most industrialized countries, the priority group of eco-toxicants are
heavy metals and, in particular, cadmium compounds, which are easily digested by plants in fairly large quantities
and fall into the biosystem and have the property to accumulate in the body.

Direct observation of the development of human developmental disorders is not possible, therefore, with the
help of induced experimental models it becomes possible to analyze morphogenetic changes during embryogenesis.
Thus, the actual direction of morphological experimental studies is the detection of a spectrum of violations of the
general course of embryogenesis under the influence of cadmium salts on pregnant females and under conditions
of compensation of citrates of metals.

The purpose of the study is to experimentally determine the effect on the overall course of embryogenesis
of cadmium salts when administered in isolation and in combination with cerium and germanium citrates during
intragastric administration throughout the entire period of pregnancy in rats.

To simulate the effect of salts of the studied metals, all rats were divided into 7 groups: 1 group — animals, which
were administered a solution of cadmium chloride at a dose of 1.0 mg/kg. Group 2 — Animals administered a 1.0
mg/kg solution of cadmium citrate. Group 3 — Animals administered a 1.0 mg/kg solution of cadmium chloride
and a solution of germanium citrate in a dose of 0.1 mg/kg. Group 4 — Animals administered a 1.0 mg/kg solution
of cadmium citrate and a solution of germanium citrate in a dose of 0.1 mg/kg. Group 5 — Animals administered a
1.0 mg/kg solution of cadmium chloride and a cerium citrate solution at a dose of 1.3 mg/kg. Group 6 — Animals
administered a 1.0 mg/kg solution of cadmium citrate and a cerium citrate solution at a dose of 1.3 mg/kg. 7 group
— control.
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In accordance with the conditions and requirements for carrying out embryonic experiments, we have provided
a complete diet, drinking water and careful care for the female; the introduction of metal solutions (sensing) was
carried out from the first day of pregnancy every day at the same time of day. For an embryonic study, females with
a dated pregnancy were given using the method of vaginal swab.

In the work, the effects on the overall course of embryogenesis of cadmium salts (at a dose of 1.0 mg/kg) were
determined experimentally with isolated administration and in combination with citrates of cerium and germanium
during intragastric administration throughout the entire period of pregnancy in rats. The probable embryotoxic
effect of the substances studied was assessed by the following indicators: total embryonic mortality, preimplantation
mortality, post-implantation mortality, and the number of fetuses per 1 female.

Isolated intragastric administration of cadmium salts to pregnant females has shown a different degree of
embryotoxicity of the compounds studied: cadmium chloride and cadmium citrate. The results of the experiment
revealed a more pronounced embryotoxic effect of cadmium chloride compared to the effects of cadmium citrate

at their same dose and route of administration in an experiment on rats.
The combined administration of cadmium chloride/citrate with cerium/germanium citrate significantly reduces
the embryotoxic effect of cadmium, which is manifested in increasing the number of embryos in the litter and

reducing overall embryonic mortality.

Key words: embryotoxicity, cadmium, cerium, germanium, nanometals.
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BMN/INUB HU3bKUX A03 KAAMIIO UUTPATY TA KAAMIKO X/10PUAY HA MOKA3HUKHU

EMBPIOTEHE3Y LUYPIB 3A YMOB KOPEKLI,I'I' UATPATAMU UUHKY TA CENNIEHY
O3 «QHinponeTpoBcbKa meauYHa akagemia MO3 YKpaiHu» (m. [Hinpo)

38’A30K ny6iKauii 3 nhaHOBMMM HayKOBO-A0CNIA-
HuUMM poboTamu. PoboTa BUKOHYyBanach BiAMNOBiAHO A0
TemMM HayKoBoi poboTu Kadeapu «MopdodyHKLioHaNb-
HWIM CTaH OPraHiB i TKAHWH eKCNepUMeHTaIbHUX TBAPUH
Ta NIOAWHU B OHTOreHesi B HOpMi Ta nig BAAMBOM 30-
BHILWIHIX | BHYTPIWHIX YMHHMKIB», N2 aep»aBHOI pee-
cTpauii 0117U003181.

Beryn. ®isionoriyHe 3Ha4YeHHA MiKpOenemeHTiB B
nepuwy 4yepry obymoB/IEHO iX poaato B cknadi pepmeH-
TAaTUBHUX CMUCTEM OpPraHiaMmy, onTUmasbHe QYHKLIOHY-
BaHHSA AKUX Y BEUKIM Mipi 3a1€KNUTb Bif, HaAXOAKEHHA
MiKpOeneMeHTiB 3 HaBKOIMLIHbOTO cepeaosuLLa. Hepo-
CTATHICTb, AK i IX HAOAMLIOK B CepeaoBULLi iICHYBaHHSA,
MOKe MPUBECTU A0 3aXBOPIOBAHb, YAaCOM BKpPal Ba-
KMX, @ MO3HAYAETbCA Llel CTaH AK MiIKpOeNeMeHTO3W.
fIK 3a3Ha4aeTbcA HaratbMma AOC/IAHMKAMM, NOPYLLUEHHSA
6anaHCcy HaAXOAKEHHS MIKPOEIEMEHTIB 4,0 OpraHiamy €
eTionatoreHeTUYHNM GaKTOPOM BUHUKHEHHSA XBOPOO Ta
Ba po3BUTKY. OCO6IMBO KPUTUYHUM Lie MOPYLUEHHSA € B
nepiog, CTPIMKOro po3BMUTKY — a CamMe NiJ, 4ac BariTHOCTI
Ta B Autadomy Biui [1,2].

BianosigHo no knacuoikauii A. M. ABUMHA Ta iH., Mi-
KpOenieMeHTO3M MOAINATLCA Ha MPUPOAHI €K30reHHi,
€HAOreHHi, TEXHOTeHHi Ta ATPOreHHi. BoHwW Bigpi3HA-
HOTbCA NEBHMMMU NATOMOPGONOTIYHUMM i KNiHiKO-6ioxi-
MiYHMMM O3HaKamum [3].

Ha TenepiwHin yac npobnema 3abpygHeHHs Ao-
BKINNA BaXXKMMM MeTanamu, a Came KagMiem, CBUHLEM
Ta PTYTTIO € 0COBMBO AKTyasIbHOW, OCKIZIbKM OCTaHHi
MatoTb HalbiNbL BUPaXKeHY TOKCUYHY aito [4].

3HayeHHA 6araTboX eceHLia/IbHUX MiKpPOeseMEHTIB
ONs NOAUMHW BUBYEHI BigHOCHO Ao6pe; HalbinbLioto
MipOlo Lie BiAHOCUTbCA [0 3aNi3a, oAy, UMHKY, CeNeHy i
pAaay iHWKX. UMHK (Zn) — 0AnH 3 HalBaXKAUBILLMX MIKPO-
€/leMEeHTIB, HeOBXiAHUX NOAMHI NPOTATOM YCbOro MOoro

izadesenecl@gmail.com

UTTA, NOYMHAKOUM 3 BHYTPILHBOYTPOOHOro nepioay
CBOr0 PO3BUTKY i 3aKiHUyOUM rMbOKoto cTapicTio [5].

AKWO ¢isionoriyHa ponb PO3INAHYTUX BULLE MiKPO-
enemeHTiB f06pe BiflOMa, TO PO/ib Ce/IeHY BUBYEHA 3Ha-
4HO MeHLe. Noro po3rnaaaoTb AK OAWMH 3 MOTYMHUX
QHTUKAHLEPOreHHUX YMHHUKIB, HEOBXiAHMX ANA aHTK-
CTPECOBOI 3aXMCTy OpraHiamy, ocobnmBo B nepiog, BariT-
HOCTi. BaXkiMBUM 3aBAaHHAM Cy4acCHOI MeANYHOT HayKK
€ NOLUYK AeTOKCMKAHTIB Ta NpodiNakTUYHMX Npenaparis,
LLLO MOXYTb 3HUXKYBATU HAaAXOOKEHHA BaXKKUX MeTanis
[0 opraHiamy ntoguHu (ocobaneo nig, vac BariTHOCTI) Ta
3MEHLLYBATK iX WKIiANMBUIN BNAMB.

B oaHMX niTepaTypu 3yCTPIYaAETLCA BEAMKA KINbKICTb
HaYKOBMX POBIT, NPUCBAYEHUX OOCNILNKEHHIO BMAUBY
pi3HMX dopM Kagmito B NoCTHaTanbHOMY nepiogi [6], B
TOM Yac AK BNAMB KagMito Ta ioro ¢opm Ha xif embpio-
reHesy BMBYEHO HeAOCTaTHbO. OcKinbKM 6esnocepesHe
MOZLe/IIOBaHHA MopyLlleHb embpioreHesy nifa BNAMBOM
CMONYK KagMito y NOANHU Ta LWAAXIB KOPEeKLii oCTaH-
HiX HEMOM/IMBe, BYEHi 3aCTOCOBYIOTb iHAYKOBAHi eKc-
nepMmeHTanbHi mogeni. 3a iX 4ONOMOro BM3HAYaloTb
CNeKTp MmopdoreHeTUYHNX NOpPYyLLEHb NPOTATOM embpi-
oreHesy. Ha TenepillHin MOMEHT aKTya/lbHUM Hanpam-
KOM MOPHONOTIYHUX eKCNePUMEHTANIbHUX AOCIAKEHD
€ BMBYEHHA BMNJIMBY KaAMItO X 0punay Ta Kagmito uutpa-
Ty Ha 3aranbHWUI Xig embpioreHesy Ta nowyk bioaHTa-
rOHICTiB.

MeTa pgocnigKeHHs: eKCnepMMeHTasIbHO BU3HAUU-
TW BMAUB HU3bKWUX A03 KagMito LMTpaTy (HaHoakBaxe-
naTtHa dopma Kaamito) Ta Kaamito xnopuay i3oN1boBaHO
Ta B KOMBiHaLil 3 UMTPaTamMM UMHKY Ta CefeHy Ha 3a-
rabHUIN Xig embpioreHesy nNpu BHYTPILLIHbOLUIYHKOBO-
My BBEAEHHI CAMULAM LLypa Y NPOA0BXK BCbOro TEPMIHY
BariTHOCTI.
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