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TIOHEHTIB CKPOHEBO-HIKHBOIIIEIICITHOTO CYITI00a Ta KYBATbLHHX
M’s131B, 1110, B CBOIO Yepry, MPU3BOAUTE JI0 HAOPSKY Ta JUCTPO-
(hIYHKX 3MiH y CIIOTYYHOTKAHHHHUX €IEMEHTaX i TOCMYTOBAaHHX
M’SI30BUX BOJIOKHAX.

IlepcneKkTHBY MOTANBIINX AOCTiZKEHD

OpnepykaHi pe3ynsratét TpaHchopMallii CTpYKTYpHHX ejle-
MEHTIB CKPOHEBO-HIKHBOILEIICTTHOTO CYIII00a Ta MKyBaJIbHUX
M’SI31B TIPH TIOTHPEO31 MOXKYTh TTOCITYKHUTH MOP(HOIOriaHIM
TTPYHTSIM y TIPAaKTUYHIF CTOMATONOT i1, eHIOKPHHOJIOTIT, Tepa-
i1 i B MO/IATBIIIOMY BUKOPUCTAHI 3 METOIO 3aCTOCYBaHHSI CBOE-
YaCHHX 3aXOIiB KOPEKLIii Ta JIIKyBaHHI, & TAKOXK, 1110 BKpaii Bax-
JIMBO, PO IITAKTUKHL.
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MopdodpyHKkunoHaabHbIE 0COOEHHOCTH BUCOYHO-HUIKHE-
YEJIIOCTHOTO CYCTaBa M 7KeBaTeJbHBIX MBI IPU FHIIOTHPeo3e

I'BY3 «MBano-®paHKOBCKUN HAMOHAJIBHBIN MEAUIIMHCKHI
YHUBEPCUTET», YKpauHa

Peztome. Pabora mocesiieHa U3y4eHHIO OCOOCHHOCTEH YIbTpa-
CTPYKTYPHOIH OpraHHU3allii BUCOYHO-HMKHEUEIIOCTHOTO CycTaBa U
JKEBATENIbHBIX MBIIII HA 21 CYTKH 9KCIIEPHMEHTAIBLHOTO THIIOTHPEO3a,
KOTOPBIN cMoznenupoBaH y 20 GenbIX OeCIOpOIHBIX KPBIC-CAMIIOB.
BrraBieHo muctpodudeckue H3MEHEHHS B CTCHKE KPOBEHOCHBIX
COCYOB, COCIUHUTEIbHOTKAHHBIX JIEMEHTAX KaIlCylbl M CYCTaBHOM
MTOBEPXHOCTH BHCOYHO-HM)KHEUEIIOCTHOTO CyCTaBa, a TaKXe B
HCYEPUEHHBIX MBIIICUHBIX BOJIOKHAX YKEBATCIBHBIX MBIIIIL, KX YHJIO-
Y IEPUMU3HH. Pe3ynbTaThl JaHHOH paboThI MOTYT OBITh HCITOB30BAHBI
JUTS ONITHMHU3ALUK CIIOCOOOB JIedeHHS U MPOGUIAKTUKY apTPOIIaTUH
1 MUOIATUH TIPU THIIOTHUPEO3E.

Knrouegwie cnoea: eucouno-nudicneuentocmnoii cycmas, ynceea-
MmebHble MbLUUYbL, ZUNOMUDPEO3.

Voianskyi R.S., Sahan N.T., Popadynets O.H., Dutchak U.M.,
Pertsovych V.M., Marchuk O.D., Dubyna N.M., Dmytrenko A.S.,
Hryshchuk M.1.

Morphofunctional Peculiarities of Temporomandibular Joint
and Masticatory Muscles in Hypothyroidism

SHEI “Ivano-Frankivsk National Medical University” Ukraine

Abstract. The work is devoted to the study of ultrastructural
organization of temporomandibular joint and masticatory muscles
during the 21st day of the experimental hypothyroidism, which is
modeled in 20 white outbred male rats. There were revealed dystrophic
changes in the walls of blood vessels, connective tissue elements of
the capsule and articular surface of temporomandibular joint and striated
muscular fibers of masticatory muscles and their endo- and perimizium.
The results of this work can be used to optimize treatment and
prevention of arthropathy and myopathy in hypothyroidism.

Key words: temporomandibular joint, masticatory muscles,
hypothyroidism.
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Pe3zrome: OcTaHHE NECATHPIUYS XapPAKTEPHU3YETHCS MOSIBOIO 1
3pOCTaHHAM HETaTHBHUX TEHJCHIIH Yy 300pOB’1 1 BINTBOPEHHI Hapomy
VYkpainu. Ha moka3HUKM 3710pOB’ sl HACEJICHHS MEpII 33 BCE BILIMBAE
€KOJIOTIYHA CUTYyallisd, fKa BU3HAYAETHCS CTyNEeHEM 3a0pyqHEHHS
HaBKOJIMIIHBOTO CEPEAOBUINA COMSIMU BAXKHX METATiB Ta HIIMMU
XIMIYHUMH cHONTyKamH. IIpiopuTeTHUM HanpsMKOM 3arajlbHOi Ipo-
Onemu 30epe)KeHHS 3710pOB’ I HACEJICHHSI € OXOPOHA 3710pOB’ s BariTHOI
Ta i riona. i miero amerary CBUHIIIO Ha OpraHi3M Matepi B Iepion
BariTHOCTI BUHMKAKOTh HEraTHBHI 3MIHU B IEYIiHI ITOTOMCTBA. Takum
YUHOM JIOCHIKCHHSI PEYOBHH, SIKI MalOTh MPOTEKTOPHI BIACTHBOCTI
I0ZI0 HETaTUBHOTO BILIMBY CBHHIIIO Ha MEYiHKY eMOpIOHY, € aKTy-
JIBPHUM 3aBIAHHAM JaHOI HayKoBOi poOoTH. MeTor A0C/IilKeHHs
Oyilo BHUABNEHHS MOAM(IKYIOUMX BIACTHBOCTEH IUTpATiB cpibia Ta
30JI0Ta Ha MOP(OJIOTIYHNN CTaH Ne4iHKH eMOpioHiB mrypiB. Mare-
piasm i Mmeroau nociaimkennsi. ExcnepyuMeHTanbHa yacTiHa poOoTH
BUKOHaHa Ha 24 OLIMX CTaTeBO3pUIMX LIypax-caMMIUX JiHil Bictap
Baroto 180-200 r y Bii 95-110 nHiB. B ekcriepuMeHTanbHUX MOJCIAX
BUKOPHCTOBYBAIM PO3YMH alleTaTy CBUHIIO Ta PO3UYMHH LIUTPATiB
cpibia Ta 30J10Ta, OTPUMAHUX 32 aKBaHAHOTEXHOJIOTIE. Bei ypu
Oy posnoziteHi Ha 4 rpynu: | rpyna — TBapuHH, SKUM BBOIWIN
pO3YHMH aneratry cBUHIIO y KoHeHTpauii 0,05 mr/kr; Il rpyma —
TBApUHH, SIKMM BBOJIMJIM PO3YMH alleTaTy CBUHIIO y KoHIeHTpawii 0,05
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MI/KT Ta PO34MH LUTpaTy cpibna y koHueHTpanii 2 Mxr/kr; Il rpyma —
TBApUHH, SIKMM BBOJIMJIA PO3YMH alleTaTy CBUHIIO y KoHIeHTpawii 0,05
MI/KT Ta PO3YHH IIUTPaTy 30J10Ta y KOHLEHTpaii 1,5 Mxr/kr; IV rpyna
(KOHTpOJIbHA) — TBAPUHU, IKMM BBOJMIIU JUCTUIILOBaHY BOLLy. Po3unHM
MeTaliB BBOJMIM CAMHUIISIM EHTEPAIbHO Yepe3 30H] OAUH pa3 Ha 00y,
B OIMH 1 TOM e yac, 3 1-oro mo 19-i nenp BaritHocti. Ha 20-i mens
BariTHOCTI MPOBOAMJIM ONEpaTuBHUI 3a0ii. EMOpionu dikcyBanu y
7%-po34nHI HEUTpaIBLHOTO (popManiHy IS MOAAIBIIOr0 MOpQo-
METPUYHOrO Ta TiCTONOTIYHOrO AociimpkeHHs. [licna ¢ikcauii 3
eMOpiOHY BHITyJaJI IIE€YIiHKY, 3BayKyBaJIM Ta PO3PAXOBYBANIH KoepimieHT
Maca Ie4iHKH 10 MacH eMOpioHy. Pe3yabTaTu podorn. Maca nedinku
y TpyIi BIUIMBY alleTaTy CBUHLIIO JOCTOBIPHO MEHIIA y 2,5 pasu y
MOPIBHSHHI 13 KOHTPOJBHOI Tpynoro (p<0,05). ¥ rpymi cymicHOro
BIUIMBY alleTaTy CBUHIIIO Ta IUTPaTy cpidia Maca MEdiHKH Oulblna y
1,16 pa3iB y IOPIBHSAHHI 13 KOHTPOJIBHOIO IPyIIO0 1y 2,9 pa3is Outbie
y HOPIBHSIHHI i3 TPYITOIO BILTHBY atieraroM cBUHIIO (p<0,05). [TokazHuk
MacH HEYiHKH y TPyIi CyMiCHOTO BIUIMBY alleTaTy CBUHLIO Ta LUTPATy
30J10Ta JOCTOBIPHO MEHIIMH y 1,6 pa3iB y MOPIBHAHHI 3 KOHTPOJIHHOIO
IpyIIoLo, aje OutbImii y 1,5 pasu y OpIBHAHHI 3 TPYIIOO BILIUBY arle-
TaroM CBUHIO. Po3paxyHOK KoedillieHTy BiHOIIEHHS MacH IEYiHKU
10 MacH eMOpiOHy MOKa3aB HACTYIHI pe3ylbTaTu. BigHomeHHs Macu
MEYiHKH 0 Macu eMOpioHy y Ipymi BIUIMBY aleTary CBUHIIO y 1,3
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pa3u MeHIle y NMOPIBHSHHI 3 KOHTPOJbHOO rpymoro. Koedirient maca
MIEYiHKU IO MacH eMOPIOHY y IPyIIi CyMICHOTO BIUIMBY alleTaTy CBUHIIIO
Ta UTpary cpidna y 1,04 pasu O6itbImii y HOPIBHSHHI i3 KOHTPOJIBEHOIO
rpymoto, ane y 1,28 pasiB OinpIumid y MOPIBHSAHHI 3 IPYIOK0 BILUIUBY
arterary cBuHIlIO (p<0,05). KoedinienT Maca neuinku 10 Macu eMOpio-
Hy y TPYIli CyMiCHOTO BIUIMBY alleTaTy CBUHILIIO Ta ILIUTpATy 30JI0Ta y
1,23 pa3u KOCTOBIPHO MEHIIUH Y MOPIBHIHHI 3 KOHTPOJIBHOIO TPYIIO0
Tay 1,03 pa3u OubLie Yy HOPIBHSAHHI 3 IPYIIOIO BIUIUBY All€TaTy CBUHIIO.
30utbIeHHS KoeillieHTY Maca NMEYiHKU 10 Macu eMOpIOHYy y rpymnax
CYMICHOTO BIUIUBY alleTaTy CBUHLIO Ta IIUTPATIB METAJIB Y IIOPIBHAHHI
3 TPYIOK CBUHIICBOI IHTOKCHKAIIIl BiToOpa)kac HAPOCTAHHS KOMIICH-
CaTOPHUX peakKiiii OpraHy B yMOBaX BIUIUBY COIIMU BaKKHUX METAJIIB.
BucHoBkH. TakuM YUHOM BHSIBIICHO, 1110 HU3bKI JIO31 alIETaTy CBUHIIIO
BUKJIMKAIOTh 3MCHIIICHHS BarOBUX MOKA3HUKIB MEYiHKK MalOyTHHOrO
noromcrBa. [Ipy BBeeHHI 1UTpariB cpidna Ta 3010Ta Ha (POHI CBHH-
11eBOi IHTOKCHKAIIl CriocTepiracThest 30UIBLICHHS] MAacu TEUiHKU Y
MOPIBHSHHI 3 BAarOBUMHU MOKa3HUKAMHU I'PYNU BIUIMBY CBUHIIO Ta
30UIbILICHHST Koe(illieHTy Maca MEeYiHKU 10 Macu eMOpIOHY, IO CBill-
YUTH MPO MOCHJICHHS KOMIICHCAaTOPHUX MEXaHI3MiB OpraHy 3a yMOB
BIUTMBY COJSIMH BaXKKHX METAJIiB.

Kniouosi cnoea: auemam ceunyio, Hanoakeaxenam cpiona,
Hanoakeaxenam 3onoma, emopiozenes, neuinka.

IMocTanoBKa Mpod/IeMHU i aHAJTI3 OCTAHHIX A0CTiIKEHD.
310poB’st BariTHOI JKIHKM BH3Ha4ae (izionoriyHUN pO3BUTOK
JIMTHHH, a 3/I0POB’sl IUTHHH — 3ariopyka (hopMyBaHHs MalOyT-
HBOTO HaIloi KpaiHu. Ha moka3HuKY 310poB’ st MaTepi Ta TUTHHA
BILIMBAE O€3J11Y YMHHUKIB, OMHUM 13 HUX € €KOJIOTIYHUI CTaH
JIOBKLJUTS, SIKMI BU3HAYAETHCS PIBHEM BMICTY XIMIYHHX CITOITYK
y TIOBITP1, BOII Ta IPYHTI, IO TIOTPAILISIIOTH Y HABKOJIUIITHE Cepe-
JIOBHIIIE 3 IPOMHUCIIOBUX MiIIPUEMCTB. TeXHOr€HHO-TIepeBaH-
Ta>KeHUMHU perioHamMu Kpain € JloHerpka Ta JIHinponerpoBchKa
00J1aCTi — TYT IIOPOKY BUPOOIAETHCS OMU3BKO 10 MUTIOHIB IITYK
CBHHIIEBHX aKyMYISITOPHUX Oatapei pisHuX THmiB [4-6]. Haii-
OUTBIIMM JDKEPENIOM CBHHIIO B aTMOC(EpHOMY MOBITpi €
BUXJIOIHI Ta3W JBUTYHIB BHYTPIIIHBOTO 3TOPSIHHS, SIKI BUKH-
JAl0Th B HABKOJNHUIIHE ceperosuiie Onm3pko 260000 ToHH
TETPASTUICBUHIIIO MIOPiYHO. CBUHEI Ta TETPACTHIICBHHELD €
HaJ[3BUYaliHO HEOE3NEUHUMH CIIOTyKaMH, SIKI YPaXKyloThb IIeH-
TpaibHy 1 leprepuIHy HEPBOBY CUCTEMY, KICTKOBHI MO30K i
KPOB, CEpILIEBO-CYIMHHY CHCTEMY, MOPYLIYIOTh CHHTE3 OLIKY,
MaroTh HEraTUBHHI BIUTMB Ha TeHETUYHHMI arapart, eMOpioToK-
CHYHY JII0.

OcTaHHE JecATUpITYs XapaKTepU3y€eThCs 3pOCTAHHSM Hera-
THUBHHX TEHJEHIIIH y 37J0pOB’1 1 BIATBOPEHHI HApoay YKpaiHu
[1,2]. Came ToMy Ha CydacHOMY PO3BHTKY CYCITLUTBLCTBA ITPiOpH-
TETHUM HaIIPSIMKOM 3aralibHOI ITpo0IeMu 30epeyKeHHsI 3710pOB’ s
HaceJIeHHs € OXOPOHa 3JJ0pOB sl BariTHOI Ta 1i mona [1, 7, 9].

Binomo, 1110 medinka eMOpioHy Ha 5-6 THXXKHI eMOpioHaIb-
HOTO PO3BUTKY MIOCTA€ IEHTPAIEHUM OPraHOM KPOBOTBOPEHHS
[10]. 3axon romornoriyaux psaie H. 1. Basinora nae niL[CTaBH
BHKOPHCTOBYBATH y CKCIICPHMEHTAJIbHIX MOJICILX LLyPiB [T
AOCIIDKCHHS THX M IHIIMX PCYOBHH 1 TOJAIIBLIOMY TPHITYC-
KaTu BIUTMB I[MX PEYOBHMH Ha OpraHi3m soauHu. [lin miero
alleTaTy CBHHIIIO Ha OpTraHi3M Marepi B Iepio]] BariTHOCTI BUHU-
KaroTh 3MIHH Yy MEYiHII ITOTOMCTBA: O3HAKU MapeHXIMAaTO3HOI
O1IKOBOT MUCTPOdiT, ACKOMITO3HITisI OATKOBOT OYIOBH IEUiHKOBHX
YaCTOUYOK, 3HMKEHHS BMICTY TIIKOTeHY Ta 30UIBIICHHS TUIOILI
TEIaTOIUTIB MEYiHKM Y HOBOHAPOKEHUX TBapHH [8].

Teopii, 110 OB’ A3yOTH PO3BUTOK OaraThox XBOpood 3 aedi-
LIATOM Makpo- i MIKpOEJIEMEHTIB, BIJTHOCSThCS JIO0 Hakcydac-
HIIIMX HAayKOBHUX POo3po0OK, a mpobnema JikBinamii aedinmTy
MIKpOEJIEMEHTIB IUTSIXOM 30aradeHHs TPOIyKTiB XapuyBaHHsI 3
MIPUHIMIIOBO HOBMMH BJIACTHBOCTSMH HaOyBae Bce OiIbIIOl
TIOMYJISIPHOCTI 3aBSKH IHTEHCHBHOMY PO3BHUTKY 32 OCTaHHI POKU
HAHOTEXHOJIOTH [3].

TakuM YHHOM JOCHIZPKEHHSI PEYOBUH, SIKI MalOTh TPOTEK-
TOPHI BJIACTHBOCTI I0JI0 HETATUBHOTO BILIMBY CBHHIIIO HA Iie-
YiHKy eMOpIOHY, € aKTyaJbHUM 3aBIaHHIM JaHOiI HAYKOBOI
pobotu.

MeToro ociigkeHHs1 Oy10 BUSBICHHS MOIU(DIKYIOUHX
BJIACTHBOCTEH LIUTpATiB cpibiia Ta 30510Ta Ha MOpQOIOriyHmi

CTaH IeYiHKM eMOPIOHIB IypiB HA TJ1i CBHHLIEBOI IHTOKCHKAII]i.

MarepianaT i MeToIU AOCTiIZKEHHSI

ExcnepumeHTanbHa yacTuHa poOOTH BUKOHAHA Ha 24 Oimux
CTaTEeBO3PUINX IIypax-caMuIiX JiiHii Bicrap Baroro 180-200 r y Bimi
95-110 guiB. docmimkeHHs: Ha TBapUHAX MPOBOIMIIM BiIIOBIIHO 110
«3arajpHUX eTUYHUX NPUHIIMIIB eKCIIEPMMEHTIB Ha TBapuHax» (Kuis,
2001), K1 y3romKylOThes 3 €BPONEHCHKOI0 KOHBEHIEIO PO 3aXHCT
excriepuMeHTanbHUX TBapuH (CtpacOypr, 1985).

B excnepuMeHTanbHUX MOJEISIX BHKOPHCTOBYBAIH PO3YUH
aneraty CBUHLIO (BUpOOHUK - 3AT «HaykoBo-mocCmigHui LEHTP
¢bapmakotepanii», M.Cankr-IletepOypr, Pocist) Ta pozuuHu 1utparis
cpi0na Ta 30710Ta, OTPHIMAHHUX 32 aKBAaHAHOTEXHOJIOTIE0, 3TIHO J0T0-
BOpY MPO HAyKOBO-TEXHIUHY CHIBIpaIio MK JlepkaBHUM 3aKIaioM
«/lninponeTpoBchka MeauuHa akageMis MO3 Ykpainu» Ta YkpaiHchb-
KHM Jiep>KaBHUM HayKOBO-IOCIIIIHUM IHCTHUTYTOM HaHOOIOTEXHOJOTIH
Ta pecypcozdepekeHHs Bin 4 Oepesns 2012 poxky.

MonentoBaHHs BIUIMBY PO3YHMHIB IIUTPATiB METAlB Ha OpraHiaMm
CaMHUIIi IIypa Ta Ha eMOpioreHe3 MPOBOIMIM 33 HACTYITHUM IUIAHOM.
Bci mypu Oynu posnoaineni Ha 4 rpynu: I rpyna — TBapvHH, SIKHUM
BBOJIMJIM PO3UMH alleTary CBUHIIO Yy KoHUeHTpauii 0,05 mr/kr; Il rpyna
— TBApUHU, SKUM BBOAWIM PO3YMH aLICTaTy CBUHIIIO Y KOHLICHTpALIil
0,05 Mr/kr Ta po3yuH LUTpaTy cpibna y koHueHTpauii 2 Mkr/kr; 111
rpyIia — IypH, SKUM BBOIWIN PO3UUH AlleTaTy CBHHIIIO y KOHLIEHTpamil
0,05 Mr/Kr Ta po34MH LUTpaTy 30J0Ta y KOHLeHTpauil 1,5 mkr/kr; [V
rpymna (KOHTpOJbHA) — TBAPUHU, SIKMM BBOAWIM AUCTHIILOBAHY BOIY.

3rigHO 3araJbHONPUHHATHM IHCTPYKIISIM IPOBEACHHS EKCIICpU-
MEHTAJIBHUX POOIT, PO3UMHU METATIB BBOAWIN CaMHISIM €HTEPAIBEHO
yepe3 30H OMH pa3 Ha 100y, B ONUH 1 TO# e vac, 3 1-oro mo 19-i
JieHb BaritHOCTI. [IpoTsrom nepiofy BBEACHHS PO3UMHIB PEECTPYBATH
CTaH Ta MOBEIHKY CaMOK, TMHAMIKY MacH Tilla, pEeKTaJIbHy TeMIlepa-
Typy, TpUBaicTh BaritHocTi. Ha 20-if neHp BariTHOCTI MPOBOIMIN
onepatiuBHUA 3a0ii. 1llypAT BuIydamu 3 MaTky, MepeBipsuId Ha TECT
(OKUBI-MEPTBI», 3BKYBaH, oTtorpadyBamu ta (pikcyBanu y 7% pos-
YHHI HEHTpagbHOro (opMantiHy Uil HOSAIbIIOT0 MOP(GOMETPHYHOIO
Ta TICTOJIOTIYHOTO IOCHIIKEHHs. JlOCHiAHUX TBapHH BUBOAMIIH 3
EKCIICPHMEHTY CIOCOOOM Iepeio3yBaHHs edipHOro Hapkosy. [licis
¢ixcartii 3 eMOpiOHY BUITyJ U IEYiHKY, 3BaXKYBAJIH i Ta pO3paxoBYBaIH
KOe(IIIEHT BITHOMICHHS MacH NEYiHKK 10 Macu eMOpiony (MIT/ME).

Pe3yasratu gocaikeHHs Ta iX 00roBopeHHs

INoka3HUKM MacH MevYiHKK eMOPIOHY eKCIIEpUMEHTaTIbHUX
TPyl JOCTOBIPHO Bi):[piBHﬂJ‘II/ICL BiJ] MOKA3HKKIB KOHTPOIBHOL
rpymi. Tak, Maca IediHKM y TPy BIUIBY alleTaTy CBUHLIO J10-
CTOBIPHO MEHLIA y 2,5 pasH y NOPIBHSHHI i3 KOHTPOIBHOO
rpymoro (p<0,05). V rpyri CyMiCHOTO BIUTUBY alleTaTy CBHHITIO
Ta OUTpaTy cpibia Maca mediHku Outbina y 1,16 pasiB y mo-
PIBHSIHHI i3 KOHTPOJILHOIO TPYIO0 1 Y 2,9 pa3iB OijIbliie y MopiB-
HSIHHI 13 TPYIIOK0 BIDTMBY arieTatoM cBHHITO (p<0,05). [Toka3HHK
MacH HeYiHKU Y TPyIi CyMICHOTO BIUIMBY alleTary CBHHIIIO Ta
LMTpaTy 30JI0Ta IOCTOBIPHO MEHIIMIA y 1,6 pa3iB y MOpiBHSHHI
3 KOHTPOIIBHOIO IPYIOK0, ae OuTbini y 1,5 pa3u y nopiBHSIHHI
3 TPYIIOIO BIUIMBY aIleTaToM CBHHIIO (TaOi. 1, prc.1).

Po3paxyHok koe(illieHTy BiTHOLIEHHS Macu TEYiHKU 10
MacH eMOpiOHY IOKa3aB HACTYNHI pe3ynbTarTd. BigHommeHHs
MACH TIe4iHKH 10 MaCH eMOPIOHY y TPy BIUIMBY alleTaTy CBHH-
L0 IOCTOBIPHO MeHIIe y 1,3 pa3u y opiBHSHHI 3 KOHTPOJILHOIO

Taoauus 1. [o ka3HUKU MacH neviHkH Ta KoedinieHTY Maca
Ne4yiHKM 10 Macu eMOPiOHY Y KOHTPOJIbHIM Ta
eKclie puMe HTAJIb HUX I'pynax

Maca neuisku, Koedimient maca
[r] HediHKW Maca eMOpioHy
KontponbHa mpyna 0,025+0,006 0,102+0,002
Pb 0,1+0,01* 0,078+0,003*
PbtAg 029+0,01% ** 0,098+0,002% **
Pbt+Au 0,15£0,01% ** 0,08+0,002*

Ipumitka: * — OCTOBIPHO MO BiJHOILCHHIO 10 TBAPUH KOHTPOJIb-
Hoi rpymu (p<0,05); ** — HOCTOBIpPHO 1O BiJHOLICHHIO O TBAapHH
rpynu BBy aneraroM cBuHIO (p<0,05); KI' — koHTpOnbHa 1py-
na, Pb — rpyna BmimBy auerary cBuHuio, Pb+Ag — rpyna cymic-
HOTO BIUIHMBY al[€TaTy CBUHIIIO Ta LUTpary cpidna, Pb+Au — rpyna
CYMICHOTO BIUIMBY alleTaTy CBUHIIIO Ta LIUTPATY 30J10Ta
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0,31

0,251

0,21

0,15

0,14

0,051

Pb+tAg  Pb+Au

Puc. 1. Maca neyinku (r) eMOpioHy Y KOHTPOJIBHili Ta
eKCIepUMEHTAJbHHX Ipynax
ITpumitka: K — xoHTponsHa rpyna, Pb—rpyna BIUTHBY anieTaTy CBUHLIO,
Pb+Ag — rpyna cyMiCHOTO BIJIMBY alleTaTy CBUHIIIO Ta IIUTpary cpioJa,
Pb+Au — rpymna cyMiCHOTO BILTHBY alleTaTy CBHHI[IO Ta IIUTPATY 30J10Ta

rpynoro. KoediuieHT Maca nediHky 10 Macu eMOpIOHY y TpyIi
CYMICHOTO BIUTMBY alleTaTy CBUHIIIO Ta IUTpary cpiona y 1,04
pa3u OLTBIINH y TIOPIBHSHHI i3 KOHTPOIBHOIO TPYTIONO, ale y
1,28 pas3iB OUTBIIHNNA Y TIOPIBHSIHHI 3 TPYIIOIO BILTMBY alleTaTy
CBUHIIIO (p<0 05). KoedirrieHT Maca me4iHKH 10 MacH eMOpiOHy
Y TPy CyMiCHOTO BIUTHBY AUETATy CBUHINO Ta LUTPATy 30710Ta
AOCTOBIPHO MeHLIHHA y 1,23 pasu y NOPIBHSHH 3 KOHTPOIBLHO
rpynoro Ta 'y 1,03 pa3u Oublie y OpiBHSHHI 3 TPYIIOO BILTUBY
areraty cBUHITIO (Ta0i. 1). 30inbIneHHs KoedillieHTy Maca ITe-
YiHKH JI0 MacH eMOpIOHY y TpyIax CyMiCHOTO BIUIMBY alleTaTy
CBHHIIIO Ta IATPATIB METAJIIB Y MOPIBHSIHHI 3 TPYIIOI0 CBHHIIEBOT
IHTOKCHKAIIIT BiTOOpakae HAPOCTAHHS KOMITCHCATOPHHX PEaKIIii
OpraHy B yMOBax BIUIUBY COMISIMU BaXKKHUX METAIB.

BucHoBku

TakuM YHMHOM BUSIBJICHO, 1110 HU3BKI JIO3H alleTaTy CBUHITIO
BHUKJIMKAIOTH 3MEHIIICHHS BATOBUX MOKA3HUKIB IICUiHKHA MaliOyT-
HBOTO IOTOMCTBA. I IpH BBEZICHHI IUTPATIB Cpi0a Ta 3010Ta Ha
(bOHI BIUIMBY alleTaToM CBHUHIIIO CIIOCTEPITaeThCsI 301IBIICHHS
MAacH TEYiHKH Y TOPIBHIHHI 3 BATOBUMH MOKA3HUKAMU TPYITH
BIUIMBY CBUHIIO Ta 301UTBIICHHS KOS(DIIlIEHTY Maca MEYiHKH 10
MacH eMOpIOHY, 10 BiT00pakae HAPOCTaHHSI KOMIICHCATOPHUX
peaxiiiii oprany 3a yMOB BIUTHBY COIIIMH Ba)KKHUX METAJIIB.

Y mepcneKTHBi MOAAMBIIMX JOCTiTKEHb JOLUIBHAM €
BUBYEHHSI MOP(OIOTIYHOro CyOCTpary MeyiHKK eMOpPioHIB Ha
pi3HuX eTanax emOpioreHesy. [le Moxe OyTH OCHOBOIO IS pO3-
POOKM HOBHMX METONIB MPO(LIAKTUKK Ta 3aXHCTy (eTaIbHOI
TIEYiHKY BiJl He0Q)KaHOT'O BIUIMBY alleTaTy CBUHIIFO.
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Mopdoornyeckoe cocTossHue (eTanbHON NeYeHU Mo BJIMs-
HUeM LIUTPATOB cepedpa U 30J10Ta HA (oHe CBHHIIOBOI MHTOKCH-
Kaluu

JlHenponeTpoBcKasi MEUIMHCKAsE akaaeMusi, I. JIHenponeTpoBCK,
VYkpauna

garetsvira@gmail.com

Pesiome. Tlocnennee necsaTUneTHe XapakTepUusyeTcs MOABICHUEM
U POCTOM HETaTUBHBIX TEHJCHIIUI B 3710pPOBbE U PENPOAYKIIMU HApoaa
Ykpaunsl. Ha mokazarenu 310poBbst HACEJICHUS, TTPEX /1€ BCETO, BIMSIET
9KOJIOTMYECKasi CUTYallHsl, KOTOpasl ONpelesieTcs CTENeHbI0 3a-
TPSI3HEHUS] OKPYXKAIOLIEH Cpeibl COMSIMHU TSKEIBIX METAJLUIOB U IPYTH-
MU XUMHUYCCKUMU COCAMHCHUSIMU. HpI/IOpI/ITeTHBIM HarpaBJICHUEM
o0m1eit mpoOIeMbl COXpaHEHHS 30POBbsl HACENICHUS ABIICTCA OXpaHa
30pOBbs OepeMeHHO# U ee ona. [Tox Bo3aelicTBreM alieraTa CBHHIA
Ha OpraHru3M Marcpu B IICPUO 6epeMeHHOCTI/I BO3HUKAKOT HCTaTUBHBIC
HM3MEHEHHS B MEYCHU MOTOMCTBA. TakuMm oOpa3zoM, HccieoBaHHUE
BCIICCTB, KOTOPBIE UMCIOT IMPOTEKTOPHBIC CBOIMCTBA OTHOCUTEIIBHO
HEraTUBHOI'O BJIWAHUSI CBHHIA HA IICYCHb 3M6pHOHa, ABIACTCA
aKTyallbHOMH 3a/1a4eli JaHHO# HaydHOM pa0oTsl. Lleblo nccinenoBanus
OBUIO BBIABICHUE MOIM(DUIMPYIOIIX CBOMCTB IIUTPAaTOB cepedpa u
30J10Ta Ha MOP(OJIOTrHIECKOE COCTOSHHUE NEYEHH SMOPHOHOB KpBIC Ha
(oHE CBHHIIOBOI MHTOKCHKAIMK. MaTepuaabl U MeTOAbI HCCIe-
J0BaHUs1. DKCTICPUMEHTAIbHAS 4aCTh paOOTHI BHITIOJIHEHA Ha 24 OesbIX
MOJIOBO3PEJIBIX Kpbicax-caMkax JuHuM Buctap Becom 180-200 r B
Bo3pacre 95-110 gueit. B sxcrnepuMeHTaIbHBIX MOIEIISX UCIIONB30BAIIH
pacTBOp arerara CBHHIIA U PacTBOPHI LIUTPATOB cepedpa U 30I70Ta,
TIOJIYYCHHBIX C MCIIOJIb30BAHMEM aKBAHAHOTCXHOJIOTMH. Bce KPBIChI
OBUTH pa3zieneHb! Ha 4 rpynnsl: | rpynmna - )KUBOTHBIE, KOTOPBIM BBO-
JIATM PacTBOp ateTara cBUHLA B KoHLeHTpauuu 0,05 mr/kr; 1l rpymma -
KUBOTHBIC, KOTOPBIM BBOAWJIM PACTBOpP al€rara CBUHLA B KOHLICH-
tpaiuu 0,05 MKI/Kr 1 pacTBOp HMTpara cepedpa B KOHICHTpAIu 2
MKr/kr; 1l rpymnma - HUBOTHBIE, KOTOPHIM BBOAMIIM PAcTBOp arerara
cBUHIA B KOHLEHTparuu 0,05 MI/KT U pacTBOp LIUTpaTa 30JI0Ta B
KoHIeHTpanuu 1,5 Mkr/kr; IV rpynna (KOHTpoJIbHAs) - )KUBOTHBIE,
KOTOPbIM BBOAWJIM OTUCTHUILIMPOBAHHYIO BOZY. paCTBOpBI MCTaJIJIOB
BBOAWJIM SHTCPAJIBHO YE€PE3 30H OOUH pa3 B CYyTKH, B OOHO U TO XK€
BpeMs, ¢ nepBoro 1o 19-it nenp OepemenHoctu. Ha 20-i neHs Gepe-
MEHHOCTH IIPOBOIVIIN ONIEpaTHBHBINA 32001, DMOPHOHBI (PUKCHPOBATIH
B 7% pacTBOpe HEHTPaILHOrO (popMaNIHA A JalbHeHero Mopho-
METPHYECKOT0 ¥ THCTOJIOrHYeckoro uccnenosanust. Ilocie dukcanuu
u3 3M6pI/IOHa HU3bIMAJIM INEYCHb, B3BCIIMBAJIU U PACCUUTBIBAIN
K03 QHUIMEHT Macca ITe4eHN K Macce SMOpHOHA. Pe3yabTaThl padoTsl.
Macca neueHu B TPpynIie BJMAHUA aneTaTa CBUHIA TOCTOBEPHO MEHBIIIC
B 2,5 pa3a o CpaBHEHHIO ¢ KOHTPOJBbHOH rpymoi (p<0,05). B rpymmne
COBMECTHOTO BJIMSHHS aljerara CBHHIA U LUTpara cepedpa macca
neueHy Oompiue B 1,16 pa3 mo cpaBHEHUIO C KOHTPOJIBLHOM IPYNIION U
B 2,9 paza 0oJbIIIe [0 CPABHEHHUIO C TPYIIION BIMSHMUS alleTaTa CBHHIA
(p <0,05). [Tokazarenb Macchl IEYSHHU B TPYIIIEC COBMECTHOTO BIMSHHS
aleTara CBUHIIA M LIUTPATa 30J10Ta JOCTOBEPHO MEHbIIE B 1,6 pasa mo
CpPaBHECHHIO C KOHTPOJBHOM rpymmoi, Ho Oonbme B 1,5 pasa mo
CpaBHEHHMIO C IPYIION BIMAHMSA anerara cBUHIA. OTHOIIEHHE MacChl
IIEYEeHN K Macce SMOpHOHa B IpyIIe BIMSAHUA aleTara CBUHIA B 1,3
pa3a MEHBIIIC 10 CPaBHEHHIO C KOHTPOJbHOM rpymnmnoi. Koaddumuent
Macca IIe4eHH K Macce 3MOpHOHA B IPYIMIE COBMECTHOTO BIMSHHSA
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anerara CBUHIA U luTpata cepedpa B 1,04 pa3a Oosblie 1o cpaBHEHHUIO
¢ KOHTpOJIBHOH Tpymnnoii, Ho B 1,28 pa3 Gomple IO CpaBHEHHIO C
rpynnoi BiausHus anerara cBuHua (p <0,05). Koapduunenr macca
MeYeHH K Macce SMOpHOHA B IPYIIe COBMECTHOIO BIIMSIHUS alerara
CBHHIIA U IIUTpara 30J10Ta JOCTOBEPHO MeHbIIe B 1,23 pa3a 1o cpaBHe-
HUIO C KOHTPOJIBHOH rpynmoi u B 1,03 pa3a Ooble Mo cpaBHEHHUIO C
IPYIIION BIMSHMA alleTaTa CBUHIIA. YBeInUeHUe Koa(duIneHTa macca
MeYeHH K Macce SMOpHOHA B IPYMIIax COBMECTHOIO BIIMSHUSI alierara
CBHMHIA U LUTPAaTOB METALIOB TI0 CPaBHEHUIO C TPYIIOW CBUHIIOBOM
HWHTOKCHUKAIIUM OTPaXa€T HapaCTaHUE KOMIICHCATOPHBIX pealcum‘/'l
opraHa B YCJIOBHAX BO3[[€I>’ICT BUS COJIMHU TAXKCIIBIX MCTAJIJIOB.

BeiBoabl. Takum 00pa3zoM, 06Hapy)KeHO, YTO HU3KHE I03bI alleTara
CBUHIIA BBI3BIBAIOT YMCHBIICHUE BECOBBIX noKa3aTeJiel MCUYCHU
Oymymiero noromcTBa. [Ipu BBeAeHUH LIUTPATOB cepedpa U 30JI0Ta Ha
(boHe BIMSHU aneTara CBUHIIA HAOJIOMACTCS yBEINYCHHE MAacChl
TICYCHHU IO CPaBHCHUIO C BCCOBBIMU I1OKA3aTCIIAMU I'PYIIBI BIUSIHUA
CBHHIIA U yBeJINYeHHE KO3 (UITEeHTa Macca IIEYeHN K Macce IMOpHO-
Ha, YTO CBUACTEIILCTBYET O HAPpAaCTaHNH KOMITEHCATOPHBIX MEXaHU3MOB
opraHa B YCJIOBUAX BJIMAHHUA COJIMHU TSXKCEIIBIX METAJLIIOB.

Knrwouegvie cnosa: ayemam ceunya, nanoaxeaxenam cepeopa,
HaHoaKeaxenam 3o010ma, IMOpUOeHe3, NeUeHb.
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Abstract. The last decade is characterized by the emergence and
growth of negative trends in the health and reproduction of the people
of Ukraine. On health indicators primarily affects the ecological
situation, determined the degree of environmental contamination by
salts of heavy metals and other chemicals. The priority overall problem
of preserving public health are health care of pregnant and her fetus.
Under the influence of lead acetate on the mother during pregnancy
there are negative changes in the liver of offspring. Thus the study of
substances with protective properties due to the negative impact of
lead on the liver of embryo is an urgent task of the research. The aim of
the study was to identify modifying properties of silver and gold citrates
on the morphological status of the rat embryos liver. Materials and
methods. Experimental work performed on 24 white mature female
rats Wistar weighing 180-200 grams aged 95-110 days. In experimental
models used a solution of lead acetate and solutions of silver and gold

VIK: 616.311.2 — 018.7
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citrates obtained by aquananotechnology. All rats were divided into 4
groups: I group - animals which were injected by solution of lead acetate
at concentration 0,05 mg/kg; Il group — animals which were injected
by lead acetate at concentration of 0,05 mg/kg and silver citrate at
concentration 2 mcg/kg; Il group - animals which were injected by
lead acetate at concentration 0,05 mg/kg and gold citrate at concentration
1.5 meg/kg; The fourth group (control) - animals which were injected
by distilled water. Solutions of metals were injected enterally using
tube once a day, at the same time, from the first to the 19th day of
pregnancy. On the 20th day of pregnancy was performed operative
slaughter. Embryos were fixed at 7% solution of neutral formalin for
further histological and morphometric study. After fixation fetal liver
removed, weighed and calculated ratio of liver weight to the mass of
the embryo. The results. The weight of the liver in group under the
influence of lead acetate in 2.5 times less in comparison with control
group. Under the combined influence of lead acetate and silver citrate
the weight of liver more in 1.16 times in comparison with control group
and in 2.3 times more in comparison with group of lead intoxication.
Indicator of liver weight in group of combined influence of lead acetate
and gold citrate in 1.6 times less in comparison with control group, but
inl.5 times more in comparison with group of lead intoxication. The
ratio of liver weight to the mass of the embryo in the group lead influence
in 1.3 times less than in control group. Ratio of liver weight to the
mass of the embryo in the group of combined influence of lead acetate
and silver citrate in 1.04 times less in comparison with control group
and in 1.28 times more than in group of lead influence. Ratio of liver
weight to the mass of the embryo in the group of combined influence
of lead acetate and gold citrate in 1.23 times less in comparison with
control group and in 1.03 times more than in group of lead intoxication.
Conclusions. Thus, found that low doses of lead acetate causing a
reduction in liver weight indicators of future offspring. In case of
injection of silver and gold citrates on a background exposure of lead
acetate, causes an increase in liver weight compared to weight
performance group lead exposure and increased liver weight ratio to
the mass of the embryo, indicating that enabled compensatory
mechanisms agency of organ in case of the influence of heavy metal
salts.

Keywords: lead acetate, silver nanoaquachelate, gold
nanoaquachelate, embryogenesis, liver.
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XapakTepucTuka nojiiMopgHux BapianTiB sizepHoro ¢gaxropa Tpanckpunuii NFkB1 sk npeauxTopiB

PO3BUTKY FeHEPATI30BAHOI0 MAPOAOHTHUTY

JIBH3 «TepHonibehkuil nepxaBHUNM MenuuHuil yHiBepcuTeT iMeHi LS. TopbadeBcbkoro MO3 Yipainm»
B/IH3 VYkpainu «YkpaiHcbka MEMYHA CTOMATOJIOTIUHA akaneMis», M. [lonraBa

Pe3stome. B cTarTi IIpUBEeHI pe3ylIbTaTH MOJEKYIPHO-TeHETHY -
HOTO JOCHIIJKCHHS TaTOTeHEeTHYHUX MEXaHI3MH BUHUKHEHHS 3a-
NaJbHUX 3aXBOPIOBAaHb TKAHUH MApOIOHTA Yepe3 MoiMopdizm siaep-
Horo ¢akropa Tpanckpuriii NF kB, sikiii KOHTPOIIFOE eKCIIPECito reHiB
IMyHHO{ BiANOBiZi, aoNTO3y 1 KIITHHHOTO KTy, OTpHMaHi naHi
JIal0Th MOKJIMBICT CTBEPIKYBATH, 110 BU3HAYEHI HOMIMOpQHi BapiaH-
Tu reny NF-kB1 naroTe MOXIMBICTH OpMyBaHHS TPyl PU3HKY Ha
3aXBOPIOBAHICTh TEHEPATI30BAHUM MApOAOHTHTOM. KOHTHHIEHT 0Ci0
3 renotunom (Del/del) pexomeHyeMo B3SITH TiA AUCTaHCEPHUH
Hania. Ocobu 3 nmoniMopguuM Bapiantom NF-kB1 (Del/Ins) ckia-
JAIOTh TPYILy PU3UKY Yy BUNAJKYy HAsBHOCTI IIKIIUIMBUX 3BUYOK Ta
CYIIyTHBOI COMaTHYHOI IATONOT, 0 € IPEAUKTOPAMU U PO3BUTKY
IHIYKOBAHOTO T'€HEPATI30BAHOTO MApOLOHTHUTY Ha TJIi CyIMHHHX PO3-
JIaiB BIACHOI MJIACTHHKY siceH. Ocobu 13 momiMophHUM BapiaHTOM
NF-kB1 (Ins/Ins), cknamaroTe rpyly pU3HKY y BUIAAKY BIUIUBY
MICLIeBUX HECHPUATIMBHUX (aKTOPIB Ta HASBHHUX 3yOO-IIETETHUX
aHOMaUTiit 1 1edopMartii.

[IpuBeneHuii po3nonin MoIiMOpQHUX BapiaHTIB Ja€ MOXJIMBICTH
IIPOTHO3YBaHHS Ta CBOEYACHOTO MOINEPEKEHHS BUHUKHEHHS I'eHepa-

JIi30BaHOTO MapOIOHTUTY
Kniouosi cnoea: zenomun, napodonmum, nonimopghiam, aoep-
HUll pakmp mpanckpunuyii.

Jucepraniitna podora € ¢pparMeHTOM NPOEKTIB HAYKOBO-
JIOCITIZTHOTO 1HCTUTYTY T€HETHMYHHX Ta IMYHOIOTIYHHX OCHOB
PO3BUTKY matosiorii Ta papmakorenetuku B/IH3 Vkpainu « Yk-
paiHChbKa Memu4Ha cToMaronoriyHa akazeMis» (M. Ilonrasa)
«Porp 3anabHIX 3aXBOPIOBAHb 3yOOIIENIEITHOTO arlapary B po3-
BUTKY XBOPOO, MOB’SI3aHKX 13 CHCTEMHHM 3allaJIEHHSIM», HOMEP
neprxkaBHOI peectparii Ne0112U0011538, ta «KomrimiekchHe 1o-
CITi JPKEHHS1 TeHETHYHO 00yMOBJICHHX ocobmmBoctei NFk[3-ormo-
CepeKOBaHOI CUTHAIBHOT TPAHCITYKIIi1, 1110 BU3HAYA€E PO3BUTOK
XPOHIYHOTO CHCTEMHOTO 3aIlajIeHHs, Y XBOPUX Ha METaOOMIYHIIH
CHHIPOM Ta IyKPOBHWH Mia0eT 2 THIy» HOMEp IepKaBHOI
peecrparii NeQ111U001774. ABTOp € CIiBBUKOHABIIEM JaHHX
TIPOEKTIB.
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