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BionoriyHi Hayku

MOP®O®YHKLIOHAJIbHUINA CTAH FNO®I3A
CTATEBO3PUIUX LLYPIB 3A YMOBU PEAAANTALINHNX NEPEBYAOB
AO AOBroTPUBAJIOrO BIJIMBY KOMIJIEKCY COJIEU BAXKKUX METAJIB
TA KOPEKUIT L-TOKO®EPOJIOM

CymcbKkui gepxaBHui yHiBepcuteTt, MeanyuHum iHcTuUTyT,
YkpaiHa

Memoto pobomu cTano BMBYEHHA MOPOPYHKL-
OHanbHNxX NepebyaoB CTPYKTYPHUX KOMMOHEHTIB age-
Horinodpiza craTeBo3pinux LLypiB-camuiB 3a YMOBU
30-tTn goboBoro TepmiHy peaganTauil 4O OOBroTpu-
Barioro BMSIMBY COSMiEN BaXXKMX MeTaniB (LUMHKY, Migi,
3arnisa, MapraHuo, CBUHLIO Ta XpOMY), NOEQHAHOTO 3
Kopekuieto L-tokodeponom.

Mamepian ma memodu. EkcnepumeHT npoBe-
OeHMn Ha 24 GinuMx CTaTeBO3pINMX Lypax-camusx,
wo 6ynu posnogineHi Ha 1 KOHTporbHy Ta 1 ekc-
nepumeHTanbHy rpyny. EkcnepvmeHTanbHy rpyny
ckranu wypwu, ski Ha npotasi 30 i BxuBanu 3Bu-
YarHy nuTHY Bogy nicns 90-To 4O60BOrO OTpUMaH-
HA OO0 pauioHy BoaW, Hacu4veHoi KombiHauieto conen
BaXKKMX MeTaniB: UMHKY (ZnSO4 - 7H20) — 5 wmr/n,
migi (CuSO4:5H20) — 1 wmr/n, 3anisa (FeSO4) —
10 mr/n, mapraHuto (MnS0O4-5H20) — 0,1 mr/n, cBWH-
uyo (Pb(NO3)2) — 0,1 mr/n ta xpomy (K2Cr207) —
0,1 mr/n Ta kopekTopa L-Tokodepony.

Pesynbmamu. 3a ymoB 30-Tn 4060BOro TEpMiHyY
peaganTtauii 4O Aii KOMMNNEKCy conen BaXKUX MeTa-
niB, NoegHaHO! 3 NPUOMOM npenapary-KopekTopa
L-Tokodbepony, y CTPYKTYPHUX KOMMOHEHTax rinodisa
posBuBanunca MopdornoridHi nepebyaoBu, Lo HOCKIN
HecneuudivyHnin  noniMopdpHi xapakTtep: cnocTepi-
ranacs KomMmneHcaTopHa rineptpocpia Ta nigsuLLeHa
Backynapusauiq rinodisa, noninwysaBcsa CTaH peono-
riYHMX BNACcTMBOCTEN KPOBI, 30inbLUyBanacs KinbKicTb
XpoModifniB Ta 3MeHLyBanacs KifbKiCTb XpoMogo-
6iB, 3HMKanNM npouecu KiCTOYTBOPEHHS, 3MEHLUyBa-
1nocs Hanpy>XeHHs 3i CTOPOHU afanTUBHO-NPUCTOCY-
BanbHWX MpoLEeCiB Y rmangynouuTtax ageHorinodisa,
a came iX CeKpeTOpHOi aKTMBHOCTI, 3HAa4YHO 30iNnbLuy-
Banacs ekcnpecis peuentopis Hsp90a y uutonnasmi
ageHouuTiB. [1o HeraTMBHMUX NepebyaoB BigHOCUINCH
30iMblUeHe 3HA4YeHHS BOJIOKHUCTOIO KOMIMOHEHTa
CMOMNYYHOI TKaHUHWU MiKTpabeKkynspHUX MNpoCTopiB,
nigBvLLEeHa KonareHisauisi CTiHKM BeH Ta Kaningapis,
30epexeHHsi CTpoManbHOro HabpsKy, MOBHOKPOB'S
remMokaningapis, MPUCYTHICTb HE3HAYHOI KiNbKOCTI age-
HOLUMTIB 3 O3Hakamu Bakyonisauii uyuTtonnasmu, Ga-
NOHHOT AnCTpodii.

BucHosku. KomnnekcHe AoCnigKeHHS CTPYKTyp-
HUX KOMMOHEHTIB ageHorinodisa niggocnigHux Tea-
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puH 3a ymosu 30-Tn goboBoro TepMiHy peapanTtauii
00 OOBroTpuBanux TePMiHiB CNOXUBAHHA CONen Bax-
KMX MeTaniB Ta Kopekuii L-tokocdeponom, 6e3ymoB-
HO, BKa3yloTb Ha HW3KY ajanTauiHuX Ta pereHepa-
TOPHNX MOPGOGYHKLIOHANBHUX 3MiH, LLIO HanpaBneHi
Ha 3MEHLUEHHS HanpyXeHHs1 afanTMBHMX NPOLECiB
3i CTOpOHM ageHorinodisa y BiAnNoOBiAb Ha BiAMIHY Aji
CTpecopHoro dakTopy.

Knro4voBi cnoBa: rinois, coni Baxknx meTanis,
peaganTadid, L-tokodepon.

3B’30K po6OTM 3 HayKOBMMMW Mporpamamm,
nnaHamn, Temamu. PoboTta BMKOHaHa BignoBigHO
00 NMnaHy HaykoBMX OOCHiAXEHb MEOWYHOro iHCTu-
TyTy CyMCbKOIo Aep>XaBHOro yHiBEpPCUTETY, i € ckna-
OOBOI YaCTMHOK HAyKOBO-AOCNIAHOT TemMun kadenpu
mopdonorii «MopdodyHKUiOHanNbHI acnekTn nopy-
LUEeHHSA romeocTasy opraHiamy», Ne aepx. peectpauii
0118U006611 Ta nnaHoOBOi HayKoBOI TeMu kadeapwu
nartornoriyHoi aHaTtoMii «Cy4vacHi nornsam Ha mopdo-
reHes 3aranbHoMaTonoriyHMx npouecis», Ne aepx.
peectpadii 0119U100887.

BcTyn. HelpoeHaoKpuHHa cuctema € perynaro-
pOM MpPOLECIB XUTTEAIANBHOCTI OpraHiamy, ogHaK ce-
pea ycix cucTeM opraHiamy nignsrae nepLioyeprosin
3arposi iHToKcuKauii Ta gectabinisauii, Hacnigku Kol
BKpan HebeaneyHi onsa xuTteBux dyHkuin [1]. Ponb
rinodpisa y perynauii (yHKUiOHanNbHUX MOPYLUEHb
roOpMOHanbHOrO romMeocTtasdy Mnpu Pi3HUX NaTonoriy-
HUX CTaHax Haa3Bu4yamHo Baxnuea. CyTTeBe Micle
cepen eK30reHHMX YMHHUKIB 3aliMaloTb COSi BaXKKMX
MeTarniB, siki € 0cobnmMBoO HebesnevyHMMuM 3 Nornagy Ha
TX TOKCMYHICTb i PO3NOBCIOLKEHICTb, SIK HA TepUTOPIi
YKpaiHu, Tak i iHWwux KpaiH cBiTy [2]. B okpemunx nis-
HiYHMX perioHax YKpaiHW BigMIYaeTbCA NiaBULLEHE
HaKOMWYEHHs B I'PYHTI Ta NUTHIN BOAI CONen BaXKux
MeTanis, WO HeraTMBHO BMMMBAKOTh Ha 340POB’S Ha-
CerneHHs Ta CcTaloTb (PakTopoM puU3nKy po3BuTKYy ba-
ratbOX 3axBoptoBaHb [3]. Bigomo, wWwo rinodi3 Ta Hag-
HUPHUKM ABRASKIOTLCA  MOpPdONoriYyHnm  cybctpatom
CTpec-pearnisylounx CUCTEM OpraHiamy, wWo 3abes-
nevyoTb PO3BUTOK KOMMEHCATOPHO-MPUCTOCYBarb-
HUX NPOLECIB Yy BIiAMNOBIAb Ha [Ail0 eKcTpeMarnbHUX
YMHHUKIB [4]. Baxki meTann npu3BoaaTb 4O po3nagy
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AHTMOKCUOAHTHOTO 3aXUCTY Ta BUKIUKAKOTb MOCU-
NEHHSA BiNbHOPaaMKanbHOro okncHeHHsi (BPO). Mpo-
ayktn BPO yuwkomkyoTe Oinkv, TiONoBi Cnonyku,
HykneotnadocdaTt, 3MiHIOKTb CTYMiHb [MiKOSi3y,
ywkompxkytoTb aaepHy OHK [5]. MNuTaHHs nowyky Kom-
NeHcaTopHUX pe3epBiB OopraHiamy 1 akTuBisaLii noro
NPUPOOHMX 3aXWCHUX CUST B YMOBax KPUTUYHOI €KO-
noriYHoI cuTyauii HaBKONULLHLOIO CepeaioBULLIA € ak-
TyanbHO NpobrnemMoto cborogeHHd. Ha cborogHiluHin
yac gobpe BigoMi poboTK WO 40 BUKOPUCTAHHS doap-
MaKOororiYHMX 3acobiB s KOpeKLii BNINBY XiMiYHUX
3acobiB Ta NOpYLUEHHA BOAHO-COMbOBOrO 06MiHY Ha
rinodgis niggocnigHMx TBapuH. Tak, BUBYEHO MpOTEK-
TOPHY [il0 METUNEHOBOI CUHI ANA KOpeKUil BnnuBy
HiTpaTiB Ha NPOMi>KHY YacTky rinodisa [6], npenapa-
Ty «TiBOPTiH» ANSA KOpeKuii BNAMBY rineprigparauin-
HUX MOpyLleHb Ha afeHorinodis LWypiB y BiKOBOMY
acnekTi [7] Ta iHW. Ane, BUBYEHHIO NPOTEKTOPHOI Aji
L-Tokodpepony Onsi Kopekuii BNAnBY CONen BaKKUX
MeTaniB Ha rinodia cTaTeBO3pinuX LWYypiB Nnpucesye-
Hi nooguHoki po6oTtu [4]. Bubip B gaHin poboTi npe-
napara-kopektopa oOyMOBMEHUA TUM, LIO OOHIE0 3
naTtoreHeTUYHUX NaHoK Ail conemn BaxKnx MeTanis Ha
OpraHiaMm € NOCUNEHHS MPOLECIB NEPEKICHOMO OKUC-
HeHHs1 ninigie, a L-tokodepon € HanbinbLL NOTY>XHUM
NpUpoaHMM aHTuokcuaaHTom [4, 8]. AKTyanbHiCTb
npobnemu CrnoHykano aBTopiB 40 BUBYEHHS L€l Bax-
nmBoi npobrnemu ekonorivyHoi mopdororii.

MeTolo gocnigxeHHA cTano BMBYEHHA MOpdO-
PyHKLiOHanNbHUX NepebyaoB CTPYKTYPHUX KOMMOHEH-
TiB ageHorinogisa craTteBo3pinux LypiB-camuiB 3a
ymoBu 30-Tn foboBoro TepmMiHy peaganTawii 4o JOB-
roTpMBanoro BNAUBY COMNEN BaXXKUX MeTaniB ( LUHKY,
Migi, 3anisa, MapraHLo, CBUHLIIO Ta XPOMY), NOeaHa-
HOro 3 Kopekuieto L-tokodeponom.

Marepian Ta metoauM pocnigxeHHA. Ekcne-
PUMEHT npoBefdeHUn Ha 24 Oinux cTaTteBo3pinux
wypax-camusx macot 250-300r, Bikom 7-8 micsauis,
wo 6ynu posnogineHi Ha 2 rpynn (KOHTPOMbHY Ta
ekcnepumeHTanoeHy). LWypu obox rpyn yTpumyBanu-
CH Yy 3BMYaWHWX yMOBax BiBapilo, Ha cTaHOapTHOMY
NMUTHOMY Ta Xap4yoBOMY pauioHi. EkcnepumeHTansHy
rpyny cknanu wypw, siki Ha npotssi 30 gib BxuBanu
3BMYanHy nuTHY Bogy nicns 90-To go6oBoro oTpu-
MaHHS 4O pauioHy BOAM, HAcH4YeHoi koMBiHauien co-
newn BaXkMx MeTanis: LUMHKY (ZnSO4 - 7H20) — 5 mr/n,
migi (CuSO4-5H20) — 1 mr/n, 3anisa (FeSO4) — 10
mr/n, mapraduto (MnS0O4:5H20) — 0,1 mr/n, cBMHLIO
(Pb(NO3)2) — 0,1 mr/n Ta xpomy (K2Cr207) — 0,1
Mr/n Ta kopekTopa L-Tokodgeporny. 3 MeTol Kopekuii
BMMMBY HEratMBHOI Ail CyMilli conen BaxKux MeTa-
niB y NigBULEHNX KOHLEHTpaUisiX BUKOPUCTOBYBasm
CUHTETMYHUI Npenapar 3 Aito4o peyvoBUNHO anbda-
Tokohepony auetart (BiTamiH E) y Burnaai 10% (100
Mr/mn) MacnsHoro posdmHy (20 Mn B donakoHi).
3rigHo pekoMeHaauin BMpobGHMKa goboBa cepegHs
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[o3a ansa gopocnoi nioguHn ctaHoBute 100 mr. [ns
po3paxyHKy Ao3u Ana nabopartopHoro wypa [9] gosy
BiTamiHy E pospaxoByBanu 3 BpaxyBaHHAM BWOO-
BOI NMpUHanexHocTi 3a dopmynoto: [loza ansa wypa
(Ha 1 kr macu) = rxgosa ans noguHun / (Rx70). Oe
r — koediluieHT BMAOOBOI MPUHANEXHOCTI Ang Lwypa
(r = 3,62), R — koeqilieHT BMAOBOI MPUHANEXHOCTI
ansa moguin (R = 0,57). Tak sk cepegHs Tepanes-
TMYHA [o03a npenapaty And IOMHU CepenHbOo
macor 70 kr cknapgae 100 Mr/kr, TO KinbKicTb Bi-
TamiHy E gna wypiB 6yge HacTtynHoto: [osa gns
wypa =3,62x100mr/(0,57x70kr)=9,1mr/kr. Taka Kinb-
KiCTb Mpenaparty Ans wypa BignoBigHOI Macu cTa-
HoBUTb 2,0 Mr /1 pa3 Ha goby (BignoBigHO 1 kpanns
npenaparty 3 O4HOI NiNeTKM, 9K 4OAATOK 40 3BUYaNHOI
nuTHOI Boaw). pynu nigaocniaHux TBapuH BUBOAMN
3 eKCnepuMEHTY LLNAXoM AekaniTauii nig TioneHTano-
BMM Hapko3om Ha 120-ty goby Big noyatky Aocnigy.
3 uyepenHoi KopobKkM WypiB BUyYanu rinodis 3rigHo
po3pobrieHoi aBTopamu opuriHanbHoi meToamkm [10].

YTpUMaHHSA TBapuH Ta eKCNepMMEHTU NPOBOAU-
nncsa BIiAMOBIAHO A0 MNOMoXeHb «EBPONENCLKOI KOH-
BEHLUii Mpo 3axucCT XpebeTHUX TBapuH, SKi BUKOPUC-
TOBYHOTBCSl AN €KCNEPUMEHTIB Ta iHLIMX HAYKOBUX
uinen» (Ctpacbypr, 2005), 3akoHy YkpaiHum «[l1po
3aXUCT TBApPWH BiJ >XOPCTOKOrO NOBOMAXeEHHs1» (2006,
CT. 26), «3aranbHuX eTUYHMX NPUHLUMMIB eKcneprMeH-
TiB Ha TBapuHaxy, yxsaneHux " aTMm HauioHanbHUM
KoHrpecom 3 Bioetukm (Knis, 2013).

[na BMBYEHHST MOPAONOriYHMX, MOPOMETPUY-
HUX Ta IMYHOFICTOXiMiYHMX NepebynoB y ageHorino-
disi 3acTocoByBanu 3aranbHONPUAHATI METOOMKM
MiKpOaHaTOMi4YHOro (ricTonoriyHoro) metogy Aocni-
DKeHHs1. 3pi3n hapOyBanu rematoKCuIiH-€031HOM
Ta 3a MacoHom-longHepom. 3aranbHuiA Mopdpororiy-
HUA Ta MOPCOMETPUYHMI aHarni3 NpPoBoAWNK 3a O0-
NOMOFO0 CBITSIOONTMYHOIO Mikpockona «Zeiss Primo
Star», 3 o6’ektuBamm x10, x20, x40, GiHoKynApamm
7, 10. ®OTOQOKYMEHTYBaHHA OTPUMaHUX pesyrnbra-
TiB NnpoBOAMNU LMGPOBOKD Bigeokamepor «Axiocam
ERC 5S Zeiss».

BusHaveHHs ekcnpecii Mapkepa nponidepadii
Ki-67 Ta mapkepa 6inka Tennosoro woky 90 (Hsp90a)
npoBOAUNM Ha AenapadiHOBaHMX 3pi3axX TOBLUMHO
4-5 MKm 3rigHO pekomeHaaui BUpobHuka. emacky-
BaHHS @aHTUreHiB Npoxoauno y BoasHin GaHi «Bb-4»
npu Temnepatypi 97-98°C. Peakuis aHTUreH-aHTU-
Tino 6yna BidyanisoBaHa 3 BUKOPUCTaHHAM CUCTEMU
aetekuii «UltraVision Quanto Detection System HRP
DAB Chromogen» («Thermo scientific», CLUA), sika
BKrtovana 6rnokyBaHHA eHOOreHHOl akTMBHOCTI ne-
pOKCMAa3n NepekncHeM BOAHIO, BrOKyBaHHS Hecne-
umndiyHoro doHoBoro 3abapBneHHs 3 BUMKOPUCTaH-
Ham «Ultra V block», nocunenHsa peakuii «Primary
Antibody Amplifier Quanto» Ta kiHueBa Bi3yanisauis
AiamiHobeH3nguHom (OAB) 3 no3abapeneHHaM siaep
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remartokcuniHom Maepa [11]. Ans iMyHOricTOXiMiYHOI
peakuii BUKOpUCTOBYBanu naHenb aHtuTin (« Thermo
scientificy, CLUA): Kponsayi MOHOKNOHanbHi aHTUTINa
(knoH SP6) 3 TnTpom 1:100 Ta Kponadi nonikroHarb-
Hi aHTUTINa oo G6inka Hsp90a 3 Tutpom 1:200 3rigHO
pekomMeHAauin BupobHuka. OuiHKy ekcnpecii mapke-
pa nponicepauii Ki-67 npoBoaunu no KinbKOCTi 3a-
GapBneHux sgep. Pesynerart BupaxaBcs y BijCcOTKax
i OuUiHIOBaBCA 3a MPUWHATO LWKanotw: 1) HeraTue-
Ha peakuis (-), 2) 0-20% - cnabkuii piBeHb ekcnpe-
cii (+), 3) 21-50% - nomipHui piBeHb ekcnpecii (++),
4) 51-100% - 3Ha4HWI piBeHb ekcnpecii (+++) [12].

OuiHky ekcnpecii mapkepa Hsp90a nposogunu no
KiNbKOCTi 3abapBneHnx sigep Ta uuTonnasMu KiTuH
3ano3un. PesynbraT BUpaxaBcCsl y BiACOTKax i oujiHto-
BaBCS 3a NPUNHATOI LUKANOK Y BUMNAAKY NO3UTUBHOI
peakuii: cnabonosnTtueHa (1 6an), nomipHONoO3UTUBHA
(2 6anwn) Ta cunbHono3auTueHa (3 Banu) peakuis, Bpa-
XOBYHOUM KiSTbKICTb KITITUH Ta iIHTEHCUBHICTb iX 3abapB-
neHHs [12]. O6pobka undpoBUX pesyrnbTaTiB BUKOHY-
Banacs npuknagHuMmn cTaTUCTUYHUMU MeTogamMm 3a
[OMoMOrol TekctoBoro pepaktopa Microsoft Word
Excell 2010 3 gopaTtkom AtteStat 12.0.5. [ocToBip-
HICTb PO3XOOXXEHHSA eKCrepuMeHTanbHUX i KOHTPOIb-
HUX JaHUX MOPGOMETPUYHMX NMOKA3HUKIB OLUiHIOBanm
3 BUKOPUCTaHHAM KpuTepito CTblogeHTa, 4OCTaTHBO
BBaXarnu MMOBIPHICTb NOXMOKN MeHwe 5% (p<0,05).

Pesynbratn gocnigxeHHs. 30-tm gobosun Tep-
MiH peaganTauii 4o 90-To 4OOOBOro HAAXOMKEHHS A0
opraHi3amy niagocnigHnx TBapuH COnen BaXkmx MeTa-
nie, NoegHaHOro 3 NpunomMom L-tokodepony, BUSABMB
OEKOTpe 3MEHLUEHHSI BMPA3HOCTI HU3KW HEeraTMBHUX
MOPONOriYHUX ABULL, WO Bynu NPUCYTHI y ageHori-
nocpisi TBapmH 90-To gobosoro TepmiHy gocnigy [13].
Tak, BMpaA3HICTb BOMOKHUCTOrO KOMMOHEHTA CNosyy-
HOi TKaHWHW 3ano3n Byna NOMIPHOK Yy MOPIBHSAHHI 3
MOKa3HMKaMN KOHTPOSMbHUX TBapuH. TOBLLMHA Kamncy-
nv rinodiza 6yna MeHLwwa 3a NOKa3HMKN KOHTPOIbHMX
TBapwH Ha 50,3% (P<0,05, t=3,86) (Tabn. 1).

Tabnuusa 1 — Pesynbrati opraHoMeTpil rinogisa ekcne-
pUMeHTanbHUX TBapuH 3a ymoBu 30-Tn fo6oBoOro Tepmi-
Hy peaganTauii 4O 4OBrOTPMBANIOro BMMMBY CONen Bax-
KMX meTaniB Ta kopekuii L-tokodeponom (X+Sx).

Cepii
wypm
Mokashmk typv .. | EKCMNepumMeH-
KOHTPOJIbHOI "
r m n=6 TallbHOI
pynv, rpynu, n=6
ﬂ:’f"‘””a S EEY 7,9240,83 | 10,34+1,02
LLnpuHa rinogpisza, mm 4,261£0,19 6,67+0,74***
;?;”“"”a Kancynu, 3,52+027 | 1,75+0,37*

lpumMimku: pi3HMLS MK NOKa3HMKaMW KOHTPOIKO i eKkcne-
pumMeHTy: * < 0,05; ** p < 0,01; *** p<0,001.
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OpHak, npu 3abapBneHHi npenapartiB TPUXpPo-
MoM 3a MacoHom-TongHepoMm y napeHxiMi 3anosu
cnocrepiranaca 30inblueHa KonareHisauia CTiHKu
BEH, Kaninspie Ta Ginblua BMPa3HICTb CNOMy4HOTKa-
HWHHOFO KOMMOHEHTa MiKTpabeKynsapHMX MPOCTOPIB.
3b6epirascsa cTpomanbHUn HabpsiK, MOBHOKPOB’S reMo-
Kaninsapie, xoda CTyMiHb BUPA3HOCTI X Mopdonoriy-
HUX nepebyqoB AeLo 3MeHLyBanacs y MOPiBHSIHHI
3 MOKasHUKamu TBapWH NONepeaHbLOro TEPMiHY eKc-
nepumeHTy [13]. Tak, nnowa NpocBiTy CyANH 3MeH-
wysanacs Ha 47,3% (P<0,001, t=13,0) BigHOCHO no-
Ka3HWKIB KOHTPOMNbHMX TBapuH (Tabn. 2). Kpim Toro,
noninwyBaBCs | CTaH PeonoriYyHUX BNacTUBOCTEN KPO-
Bi, OHaK, Ha OEKOTPUX AiNgHKax Yy MpPOCBITi KpyNHUX
CyAVH LWe 36epiranocs cnagxyBaHHSA epuTpounTiB 40
iHTIMM Ta He3Ha4yHe NPOCSIKaHHS KMiTUH KPOBi y Mno-
3acyaAnHHUI NpOCTip 3 OpMyBaHHAM AianefesHux

Tabnuua 2 — Pesynbratm MopdOMETPUYHOro Aochi-
D)KEeHHs1 ageHorinodiza CTaTeBO3pinuX LWypiB 3a yMo-
Bn 30-Tm pobosoro TepmiHy peaganTauii o [OBro-
TpVBanoro BMAMBY COMNEWN BaXKWX MeTaniB Ta Kopekuil
L-Tokodepornom (X+Sx)

Fpynun
nabopaTtopHuUx TBapuH
Moka3Huk ypu Lypu
KOHTPONb- | eKcrnepuMeH-
HOI rpynm, TanbHOI
n=6 rpynu, n=6
Benmkan AaMeTp Tin |- 4,6 34 4,51+0,44
ageHouuTiB, MKM
Manun ,qlgmeTp Tin 272401 25402
ageHouunTiB, MKM
rlnowia nepetuiy Tin | g9 9,7 43 | 70,25:3,96*
ageHouuTiB, MKM
Benukui Aiametp 2424015 | 2,18+0,13
anep ageHoUUTIB, MKM
MEMEDIAEWERERED | ) g 05 1,49+0,06
a[IeHOLUTIB, MKM
Mnowa nepeTuHy
SAep ageHouuTiB, 33,07+1,87 33,52+2,09
MKM?
rnoLua UMTonnasMu | g g3, 13 | 36,731,27+*
ageHouunTiB, MKM
SpepHo-umTonnas-
MaTu4He cniBBigHO- 1:0,5+0,08 1:0,91+1,06™*
LLHEeHHA
ONTUIHA WINbHICTL | 27 4705 03 | 128,0446,81%
aapa, y.0.
ONTUIHA WINbHICTe | 45 10,4 95 | 147 2745 6+
uuTonnasmum, y.o.
CepeaHin giametp + .
caiona (GAK) 1,92+0,42 1,840,61
Mnowa cyauH, MkM2 | 215,835,96 | 113,64+5,12***

lMpumimku: pi3HMLA MK NOKa3HMKaMU KOHTPOIIO i ekcne-
pumeHTy: * < 0,05; ** p < 0,01; *** p<0,001.
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KPOBOBWUNMBIB HEBENWKMX po3MipiB. 36inbLuyBanacst
nnowia Backynsipmaadii 3anosu (puc. 1).

Puc. 1 — MopdonoriyHi nepebynoBn CTPYKTYPHUX KOM-
NMOHEHTIB rinogiza 3a ymoBu 30-Tn goboBoi peaganTa-
uii go 90-Tm goboBoro BNMMBY COMEW BaXXKUX MeTanis
Ta Kopekuii L-tokoceponom: 1 — BeHO3He Ta KaninspHe
MOBHOKPOB’S; 2 — HabpsK cnony4YHOTKaHWHHUX Tpabe-
Kyn; 3 — gianenesHuin kposoBunmB. 3abapBrneHHs rema-
TOKCUMiH-e03uHOM. 36inbLueHHs x400

Ak i y TBapuH nonepegHbOro TepMiHy gocnigy
cnocTepiranacs rineptpodia 3ano3n. Tak, OoOBXWHa
Ta wwupuHa rinodpisa 36inblwyBanucd, BiANOBIQHO,
Ha 30,5% (P >0,05) Ta Ha 56,6% (P<0,001, t=8,08)
Yy MOPIBHSAHHI 3 MOKa3HWKaMW KOHTPOSbHUX TBapwH
(Tabn. 1). MNMpu gocnigXeHHi napeHxiMu 3anosu dap-
OyBaHHAM 3a MacoHom—TongHepom 3BepTanuM Ha
cebe yBary nos3vTuBHI MopdbonorivyHi nepedyaosu 3i
CTOPOHWU KNITMHHOrO CKnagy ageHorinodisa Ta ce-
KPETOPHOI aKTMBHOCTI rmaHgynouuTiB. Tak, Ha 30-Ty
noby peaganTvBHUX 3MiH Yy cknagi enitenianbHUX
Tpabekyn ekcnepuMMeHTanbHUX TBapuH 06oOX cTaTemn
crocTepiranocst 30iNbLUEHHST KiNbKOCTi xpomodinis
Ta 3MEHLLUEHHSI KiNbKOCTi XpOMO(OBiB y NOPIBHSAHHI 3
nokasHukamu TBapuH nonepegHLoro TepMiHy Aocri-
Ay [13]. MoninwyBaBcs cTaH CEKPETOPHOI aKTUBHOCTI
XpOMOQiniB, WO BUABNAMNOCH y 30iNbLUEHHI CTyneHs
iHTeHCMBHOCTI chapByBaHHS KniTUH (puc. 2). Ha okpe-
MUX NepudepinHnX AinsHKax 3ano3v BUSBNANMCA
afleHoUMTK 3 0O3HaKaMu Bakyonisayii uuTonnasmu, LWo
pO3TaLLOBYBanucs y rpynax s3Ha4Hnx posmipis.

Mopdornoria kniTuH ageHorinodisa BkasyBana Ha
OEKOTPE 3MEHLLEHHSI Hanpy>eHHs 3i CTOPOHN cekpe-
TOPHOI aKTMBHOCTI rmaHaynouutis. Y nepudepinHmx
JinsiHkax, cybkancynspHO po3TalloByBanuvcs rpynu
afleHouMTU 3 O3HakKamMu Bakyonisauii uuTonnasmu,
BanoHHoT ancTpodii. Agpa Takmx KniTuH Yacto bynu
NPOCBITNeHNMM, 3 MapriHauieto xpomaTuHa. NpakTny-
HO BCi fpa KNiTUH Takoro TMNy Manu rinepxpomMHe,
rineprpogoBaHe sgepue, Wo gobpe KOHTypyBano-
cs1 Ha (poHi NpocBiTNeHoI kapionnasmu. Ane npoue-
CiB KICTOYTBOpPEHHS Y napeHxiMi He crnocTepiranocs.
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Puc. 2 — KnitmHHMIA cknag apgeHorinodisa ekcnepw-

MeHTanbHUX LwypiB 3a ymou 30-Tn fo6GOBOro TEPMiHY

peapanTauii go 90-tn o60BOro BNAMBY CONEN BaXKKUX

MeTaniB Ta Kopekuii L-tokodeponom: 1 — xpoModinbHi

auunpodinu; 2 — 6asodbinu; 3 — xpomodobu. 3abapenen-
Hs: 3a MacoHom-onaHepom. 36inbLueHHst x400

MepeBaxkHa KiNbKICTb KNiTUH NapeHxiMu Mana HOpMo-
Ta rinepxpoMHy uUMUTONNasMy Ta rinepxpoMHi oBarnb-
Hi Ta okpyrni s4pa, ane KinbkicTb reTepoxpomartuHy
Yy HUX 3MeHLyBarnacs, npo LWo cBigvaTb MOKa3HMKK
X OMNTMYHOI LWiNbHOCTI. HeBenuknin BIiACOTOK aaep
KNiTUH Manu O3HaKW MNiKHO3Y Ta YacTKOBOro ni3ucy.
MopdpornoriyHi 03Haku KniTMH NigTBEpPMKYyBanmca ix
MOPOMETPUYHMMIN NOKa3HUKaMW. JTiHIHI NOKa3HUKN
A0ep aAeHoUMTIB 3MEHLUYBanucs BiAHOCHO MOKas-
HVKIB KOHTPOmnbHUX TBapuH. Tak, Ha 9,9% (P>0,05)
3MEHLUYBaBCSA MOKa3HWMK BENMKOro [Jiametpa sgep
KniTuH, a Ha 2% (P>0,05) - nokasHuk ix manoro fdia-
MeTpa CTOCOBHO MOKa3HWKIB KOHTPOMbHUX TBapWH.
Moka3HWK BenMKoro giameTpa Tin KniTuH 30inbLlyBas-
ca Ha 11,6% (P>0,05), a manoro giameTpa Tin KNiTUH
3MeHwyBaBcs Ha 8,1% (P>0,05) ctocoBHO nokasHu-
KiB KOHTPOIbHMX TBAPWH. MMoKa3HUKM MMOLLi NepeTuHy
Tin ageHouuTiB 3meHwysanuca Ha 21,8% (P<0,05,
t=2,41), a NokasHWKM NoLi NepeTuHy LMToNnnasmm
ageHouuTiB - Ha 35,4% (P<0,001, t=15,74) BigHoc-
HO MOKa3HWKIB KOHTPONbHUX TBapwH. lNMnowa sgpa
30inblwyBanacsa BiOHOCHO MOKA3HMKIB KOHTPOSbHMX
TBapuH Ha 1,4% (P>0,05), a cepegHin giameTp ka-
pioOHa, HaBMaku, 3MEHLLYBaBCH BiJHOCHO MOKAa3HUKIB
KOHTPOmNbHUX TBapuH Ha 6,2% (P>0,05). 3aranbHi
MOKa3HMKN SAEPHO-LUTONNA3MaTUYHOrO  CriBBigHO-
WeHHsa Yy KniTuHax cknaganun 1:0,91 ta 36inbLyBa-
NNCS CTOCOBHO MOKa3HWKIB KOHTPOSIbHUX TBapuWH Ha
82% (P<0,01, t=4,1). OnTnyHa WinbHicTb Aaep age-
HouwmTiB 36inbLUyBanacsa Ha 66,4% (P<0,001, t=6,08),
a OMTUYHA LWiNbHICTb UMTOMMNAa3M1U afgeHoUUTIB - Ha
38,7% (P<0,001, t=5,48) y NOpiBHAHHI 3 MOKa3HMKaMM
KOHTPOMbHUX TBapuH (Tabn. 2). Pesynsratu iMmyHoric-
TOXIMIYHOrO OOCRIAKEHHS Mapkepa nponidepaTuns-
Hol aktusHoOCTi Ki-67 y ageHorinogisi TBapuH 30-Tu
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[oboBoro TepMmiHy peaganTtadii BUSIBUNM crnabko-no-
3UTUBHY eKCrpecilo o uboro mapkepa y 7-9% sanep
afleHoUMTIB, L0 NepeBuvLLyBarno MOKAa3HWKA TBapWH
nonepegHLOro TepMiHy ekcnepumeHTy [13]. IHTeH-
CUBHIiCTb 3abapeneHHs saep ibpobnacrTie ouiHoBa-
nacs sk nomipHa (++) (pue. 3). Ha ubomy TepmiHi pe-
aganTauii crnocTepiranocsi 3HayHe 36inblUEHHS eKc-
npecii peuentopie Hsp90a y uMtonnasmi ageHouuTis
rinogiza y NOpPIiBHAHHI 3 TBapvHamMu nonepeaHbLoro
TepMiHy ekcrnepumeHTy. CnocTtepiranacss gudyysHa
BMPA3HO-MO3NTMBHA peakuid UuTonnIaaMaTu4Horo
Tuny wo go ekcnpecii Hsp90a y umtonnasmi 87-90%
KNiTuH (puc. 4).

Puc. 3 — Ekcnpecis Ki-67 y aapax ageHouuTiB ageHori-

nocpiza TBapuH 3a ymosu 30-Tn 4OOOBOro TepMiHy pea-

pantauii go 90-Tn fo60BOro BNMBY CONen BaXkkMx MeTa-

niB Ta BXMBaHHA npenapaTy-kopekTopa a-Tokodepony.
36inbLieHHs x 400

Puc. 4 — Ekcnpecis Hsp90a y umMtonnasmi ageHouuTis
afeHorinodisa ekcnepMmeHTanbHUX TBapuWH 3a YMOBWU
30-T1 poboeoro TepmiHy peaganTauii go 90-Tm goboso-
ro BMNMVBY COMEN BaXKWX METAriB Ta BXMBaHHS npena-
paTy-KopekTopa a-Tokodeporny: 1 — BUpa3Ho-no3nTuBHa
ekcnpecia Hsp90a y uutonnasmi ageHouuTis. IMyHoric-
ToXimiyHe pocnigxkeHHs ekcnpecii Hsp90a. 36inbLeHHs
x400
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O6roBopeHHsi OTpUMaHUX pe3ynbraTiB. 3a
ymoBu 30-Tv [oGoBOro TepMmiHy peagantauii go aii
KOMMMEKCY COMen BaXKnx MeTanis, NoegHaHoil 3 npu-
NoMoMm npenapaTty-kopekTopa L-tokodepony, y CTpykK-
TYPHUX KOMMOHEHTax rinodpisa po3BmBanucs Mop-
donoriyHi nepebyaosu, WO HOCUNK HecneumdivHuiA
noniMopHin xapaktep. BigHOBNEHHS riCTOCTPYKTYpH
3anosun CBig4Mno Npo poO3BUTOK Yy OpraHi aganTauin-
HUX Ta pereHepaTtopHUX MpPOLECiB, HaNpaBneHnx Ha
HIiBEMIOBAHHS CTpec-peakuii Ta HU3KM TiNOKCUYHUX
ABWL, CNPWYMHEHUX MOMNepedHiM BMSVMBOM COeEW
Baxkux Metanis [14]. o NO3UTUBHUX CTPYKTYPHUX
MopdponoriyHMx nepebyaoB MOXIMBO BigHECTU ae-
KOTpe 3MEHLUEHHSA BUPA3HOCTi HWU3KU HeraTuBHMX
MOPONOriYHUX ABULL, WO Bynu NPUCYTHI y ageHori-
nocisi TBapuH 90-To [OBOBOrO TEPMiHY HaOXOOKEH-
HA OO0 OpraHiamy cornemn BaXKux MeTaniB Ta Kopekuil
L-Tokodeponom. Ak i y TBapuH nonepeaHLoro Tepmi-
Hy €eKCMepuMEHTY, crocTepiranacsi KommneHcaTopHa
rinepTpodia Ta nigsulLeHa BacKynsapusalis 3anosu.
Y pesynbraTi BMpasHOro Habpsiky Ta MOBHOKPOB'S
BMABnsnacs rineptpodia opraHy, WO Kopentoe 3 Ao-
cnigxeHHamMu iHwWux astopiB [15]. [lloninwyBaBcs
CTaH PeonoriyHMx BracTMBOCTEWN KPOBi, OAHaK, Luie
30epiranucsa okpemi irypu crnagkyBaHHsA Ta 306inb-
LLEHOro NPOCSAKaHHA CYAWHHOI CTiHKM 3 hopMyBaH-
HSM dianefe3HnX KpOBOBWUMMBIB HEBEMUKNX PO3MIpIB.
Kpim TOro, BnsBnsanmucsa no3ntmeHi MopdonorivHi ne-
pebynoBM i 3i CTOPOHM KNITMHHOIO CKragy ageHori-
nogiza Ta CEKPETOPHOI aKTUBHOCTI rMaHAynounTiB:
BUSIBNANOCA 30iNbLUEHHSA KinbKOCTI XpomModoinie Ta
3MEHLLUEHHSI KiNbKOCTi XpoMod0biB y NOPIBHSAHHI 3 NO-
KasHukamu TBapuH 90-To 4OBOBOro TEPMIHY BXUBaH-
HA conen BaXKux metanis Ta L-tokodepony. lNMonin-
LyBaBCS CTaH CEKPEeTOPHOI aKTUBHOCTI Xpomodinis,
LLIO BMABMANOCS Y 36iMbLlUEHHI CTyNeHs iIHTEHCUBHOCTI
¢apbyBaHHA KNiTUH Ta 30iNblUEHHA y npenapartax
KiNIbKOCTI KNiTUH 3 aapamun, wo manu sgepus. MNpo-
LieciB KICTOYTBOPEHHS Y napeHximi He crnocTtepirano-
cqa. Mopdgonoria knitTvH ageHorinociza Bkasysana Ha
OEKOTPEe 3MEHLLEHHST Hanpy>XeHHs 3i CTOPOHN cekpe-
TOPHOI aKTUBHOCTI MaHAYNoumMTIB Y NOPIBHSAHHI 3 NO-
KasHukamy TBapuH 90-to o60BOro TEpMiHy BXMBaH-
HA comnen BaXkux MeTanis Ta L-Tokodepony. Ha ue
BKasyBanun MOPGOMETPUYHI MOKA3HWKMN afeHOLMTIB,
GinbLwicTb 3 AkMx abo 3meHwyBanacs, abo Habnwxa-
nacsi o NOKa3HWUKIB KOHTPOSbHUX TBapWH. MokasHmK
yHKLiOHanNbHOT akTUBHOCTI 3ano3n - cepeaHini gia-
meTp kapioHa (CLK) 3ameHLyBaBCS BiqHOCHO MoKas-
HWKIB KOHTPONbHUX TBapuvH Ha 6,2% (P>0,05), wo
TaKoX MOXITMBO BBaXKaTW MOKA3HWKOM 3MEHLLEHHS
Hanpy>xeHHs 3i CTOPOHM afanTUBHO-NPUCTOCYBaslb-
HUX npoueciB Yy rnangynouuTtax ageHorinodisa, a
came ix CeKpeTopHOi akTuBHOCTI [16]. 3rigHO pesynb-
TaTiB iIMYHOFCTOXIMIYHUX OOCHigKEHb, BUABMAMNOCS
He3HayHe 30inblUeHHs npornidepaTUBHOI aKTUBHOCTI
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a[leHoUMTIB Ta 3Ha4He 30iNbLUEHHs1 ekcrnpecii peuen-
Topie Hsp90a y untonnasmi ageHoUMNTIB Y NOPIBHAHHI
3 TBapmHamu 90-To 4OGOBOro TepMiHY BXMBaHHS CO-
nen Baxkmx metanis Ta L-tokodepony.

Ane, He 3Baxaluu Ha MO3UTUBHI nNepebynosw,
HeoOXiAHO BIAMITUTW i HEraTUBHI 3pYLLEHHS, a caMe:
30iMbLUIEHHS] 3HAYEHHS BOMOKHUCTOrO KOMIMOHEHTa
CMOMNYYHOT TKaHUHW MiKTpabeKkynspHUX MNpoCTopiB,
36inbLUEHy KonareHisaLito CTIHKW BEH Ta Kaninsapis, WO
CBiQuUII0 NPO PO3BUTOK ansTepHaTUBHUX 3MiH BHaCHi-
[OK rinoKcii oprany [7]. MNNOKCWYHi sABMLLA, WO Cynpo-
BOOPKYBanv posnagu y CyaAMHHOMY pychli, BUKINUKAu
30inblUeHHs nponidpepaTuBHOI  aKTUBHOCTI  ibpo-
BnactiB cTpoMy Ta MPOAYKLUiI0 HUMW BOFOKHWUCTOrO
CMOMNYy4YHOTKAHNHHOTO KOMMOHEHTY [17]. 36epiraBcs
CTpOMarbHUN Habpsik, MOBHOKPOB'S remokaninspi.,
X04a CTyniHb BUPAa3HOCTI LMX MOPEONOriYHuX nepe-
OynoB [ello 3MeHLUyBanacs y NopiBHSAHHI 3 MOKa3HU-
kamu TBapuH 3 90-To 4OOBOBMM TEPMIHOM CMOXMBaAH-
HS COnen BaXKKMX MeTaniB Ta KopekLii L-Tokodepony.
Y nepudepinHux pinsHkax ageHorinodisa, cybkan-
CYNSIPHO, LLE BUABMANUCS rpynu ageHouMTiB 3 O3Ha-
Kamu Bakyonisauii umtonnasmu, 6anoHHoI gucTpoaii.

HeBenvkuii BiACOTOK siAep KNiTUH Mann 03HaKu NikHO-
3y Ta 4aCTKOBOrO fi3ucy.

BucHoBku. KomnnekcHe [OCRIDKEHHS CTPykK-
TYPHUX KOMMOHEHTIB afeHorinodiza nigaocnigHnx
TBapuH 3a ymoBu 30-Tm goboBoro TepMiHy peagan-
Tauii 4o OOBroTpMBanux TEPMIHIB CMOXMBAHHS CO-
nen BaXKuMx MeTaniB Ta Kopekuii L-Ttokodepornom,
6e3yMOBHO, BKa3ylOTb Ha HWU3KY aganTauiiHux Ta
pereHepaTopHUX MOpP®OMYHKLIOHANbHUX 3MiH, LLO
HarnpaBrneHi Ha 3MEHLUEHHS] HanpyXeHHs afanTuB-
HUX MpPOLECIB 3i CTOPOHWU ageHorinodisa y BignoBigb
Ha BiaMiHy gii cTpecopHoro dakTtopy. HaBegeHa no-
3UTMBHA OMHAMIKa PO3BUTKY aganTUBHMX NPOLECIB Y
ageHorinodisi gae 3amory npunycTuTu, Wo B Noganb-
oMY, 36inbLUEeHHS TEePMiHIB peaganTaLii MoXxe nosu-
TMBHO BMNJIMHYTU Ha OOCATHEHHS TOMEOoCTasy y opraHi
Ta npu3Bede OO0 MOBHOI abo 4acTKOBOI KOMMeHcauil
Ail NOLLKOOKYKYOro areHTa Ha opraHiam niggocnig-
HUX TBapWH.

MepcnekTuBM noganblUuX JocHigXeHb 6asy-
HOTbCSl HAa NPOBEAEHHI JOCNIMKEHb afanTUBHMX nepe-
OynoB y ageHorinodisi ekcnepMMeHTanbHUX TBapuH
3a yMOBM 36inbLlUEHHS TEPMIHIB peaganTaii.

10.

11.
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MOP®ODPYHKLMNOHAJIBHOE COCTOAHUE TMMOPUIA NMOJNTOBO3PEJIbIX KPbIC

NP YCNOBUN PEAQANTALUUNOHHbLIX NEPECTPOEK K ANIUTENbHOMY BITUAHUIO

KOMMJIEKCA COJIEW TAXENbIX METANNOB U KOPPEKLUU L-TOKO®EPOJIOM

IpuHyoea H. b., PomaHtok A. M., Tumakoea E. A., Xpur . P.

Pestome. Lenbio pabomsl cTano nsyvyeHne MopgodyHKLMOHaNbHbBIX NEPECTPOEK CTPYKTYPHLIX KOMMO-
HeHTOB ageHorunodusa nonoBo3penbiX KpbiCc-camuoB npu ycrnosum 30-TU CyTOYHOIO Cpoka peagantauun K
ONUTENBHOMY BIMSIHUIO CONMEN TSXKENbIX MeTanmnoB (LMHKa, Meau, xxenesa, MapraHua, CBuHLa, Xpoma), cove-
TaHHOIO C NMPWEMOM MpenapaTta-koppekTopa.

Mamepuan u Memodbl. KCNepuUMeHT npoBedeH Ha 24 Genbix NONOBO3PErbIX KpbliCax-caMuax, KoTopble
Obinn pacnpegeneHbl Ha 1 KOHTPOMbHYIO U 1 aKCNepUMEHTanbHy0 rpynny. SKCNepMMEHTarnbHy rpynmny co-
CTaBWUIV KPbICbl, KOTOPble B TedeHne 30 cyTok ynoTpebnanu obbluHyo nuTbeByto Bogy nocrne 90 cyTo4HOoro no-
Ny4YeHMs B pauVoH BOAbI, HAChILLEHHOM KOMOMHALMEN CoMnen TshKenbIX MeTanmoB: uuHka (ZnS04 - 7TH20) —
5 mr/n, meam (CuS0O4-5H20) mr/n, xenesa (FeSO4) — 10 mr/n, mapraHua (MnS0O4-5H20) — 0,1 mr/n, cBuHUa
(Pb(NO3)2) — 0,1 mr/n n xpoma (K2Cr207) — 0 ,1 Mr/n u koppekTopa L-Tokodepona.

Pesynbmamei. Mpn 30-Tn CYyTOMHOM CpOKe peaganTaumm K JeNCTBUIO KOMMIEKCA COMen TSHKEnbIX MeTa-
NMoB, COMETAHHOW C NMPMEMOM Mpenapata-koppekTopa L-Tokodepona, B CTPYKTYPHbIX KOMMOHEHTax rmno-
dusa passmBanucb MOPEONOrMYecKme nNepecTpomnkn, HocueLLne Hecneundnieckuin NoNMMOPMHbIA Xapak-
Tep: Habnwganacb KOMNEHcaTopHas rMnepTpodus 1 NOBbILLEHHas Backynspusauns runogunsa, ynyywanoch
COCTOSIHME PEONOrM4YEeCcKUX CBOWCTB KPOBW, YBENUYMBANOCH KOMMYECTBO XPOMOMUIIOB U YMEHbLUANOCh KO-
nm4yecTBO XpoMochoboB, McHe3anu Npouecchl KUCToOOpasoBaHMs, YMEHbLLIANOCh HaNpsXXeHne CO CTOPOHbI
aganTMBHO-MPUCNOCOBUTENBHbBIX NPOLLECCOB B rMaHdynountax ageHornnogunsa, a MUMeHHO X CEKPETOPHOM
aKTMBHOCTM, 3Ha4YMTENbHO yBEeNuMYMBanachb akcnpeccus peuentopoB Hsp90a B yutonnasme ageHoumtoB. K
oTpuuaTenbHbIM NEPeCcTPokaM OTHOCUINNCHE YBENUYEHHOE 3HaYeHWe BOSNTOKHUCTOrO KOMMOHEHTa COeauHU-
TenbHOW TKaHW MeXTpabeKynsapHbIX MPOCTPAHCTB, MOBbILEHHAsA KonnareHm3auns CTEHKU BEH 1 Kanunnsipos,
COXpaHeHMe CTPOMaribHOro oTeka, MONMHOKPOBUE reMOKanUIISIPOB, HanMyne He3Ha4yMTeNnbHOro KonmyecTea
aleHOLVMTOB C NMpU3Hakamun Bakyonu3aumu umTonnasmbl, 6anoHHON AMCTPodum.

Bbigodbi. KomnnekcHoe uccnegoBaHune CTPYKTYPHbIX KOMMOHEHTOB ageHornnodumnsa akcnepmMmeHTanbHbIxX
XMBOTHbIX Npu ycrioun 30-TM CYTOYHOIO CpoKa peagantauuu K ANAWTenbHbIM Cpokam MoTpebrneHus co-
nen TsXKenbiX METannoB M Koppekuuun L-Tokodpeporiom, 6e3ycrnoBHO, ykasblBaloT Ha psf aganTalUOHHbIX
N pereHepaTopHbIX MOPGOPYHKUMOHAMNbHBIX WU3MEHEHWW, HanpaBneHHbIX Ha YMEHbLUEHME HanpsiKkeHus
afanTMBHBIX MPOLECCOB CO CTOPOHbI a4eHOorMnogunsa B OTBET HA OTMEHY AENCTBMSA CTPECCOPHOro dakTopa.

KntouyeBble cnoBa: runoduns, Conu TsHkenblX MeTannos, peagantauus, L-tokodeporn.

YKkpaiHCbKuM XXypHan MeauuuHu, 6ionorii Ta cnopty — 2021 — Tom 6, Ne 6 (34) 251


https://doi.org/10.26693/jmbs06.04.172

BionoriyHi Hayku

UDC 616.432-091-092.9: 613.63

Morphofunctional State of the Mature Rats Pituitary Gland under Readaptation Conditions

to the Long Influence of Heavy Metal Salts Complex and Correction with L-Tocopherol

Hryntsova N. B., Romanyuk A. M., Tymakova O. O., Khrin D. R.

Abstract. The purpose of the study was to study the morphofunctional rearrangements of the structural
components of the adenohypophysis of sexually mature male rats under the condition of a 30-day period of
readaptation to the long-term influence of salts of heavy metals (zinc, copper, iron, manganese, lead and chro-
mium) and taking a corrector drug.

Materials and methods. The experiment was carried out on 24 white sexually mature male rats, which
were divided into 1 control and 1 experimental group. The experimental group consisted of rats that consumed
ordinary drinking water for 30 days after 90 days of receiving water saturated with a combination of heavy
metal salts: zinc (ZnSO4 7H20) — 5 mg / |, copper (CuSO4 5H20) mg / |, iron (FeSO4) — 10 mg / I, manga-
nese (MnSO4 5H20) — 0.1 mg /|, lead (Pb (NO3) 2) — 0.1 mg /| and chromium (K2Cr207) — 0.1 mg / | and
L-tocopherol corrector.

Results and discussion. With a 30-day period of readaptation to the action of a complex of salts of heavy
metals, combined with the intake of a corrector drug L-tocopherol, morphological rearrangements of a nonspe-
cific polymorphic nature developed in the structural components of the pituitary gland: compensatory hyper-
trophy and increased vascularization of the pituitary gland were observed, the state of rheological properties
of the blood improved, the number of chromophiles increased and the number of chromophobes decreased,
the processes of cyst formation disappeared, the stress from the adaptive processes in the glandulocytes of
the adenohypophysis decreased, namely their secretory activity, the expression of Hsp90a receptors in the
cytoplasm of adenocytes significantly increased. Negative rearrangements include an increased value of the
fibrous component of the connective tissue of the intertrabecular spaces, increased collagenization of the wall
of veins and capillaries, preservation of stromal edema, plethora of hemocapillaries, the presence of a small
number of adenocytes with signs of vacuolization of the cytoplasm, balloon dystrophy.

Conclusion. A comprehensive study of the structural components of the adenohypophysis of the test an-
imals under the condition of a 30-day period of readaptation to long periods of consumption of heavy metal
salts and correction with L-tocopherol certainly indicate a number of adaptive and regenerative morphofunc-
tional changes aimed at reducing the stress of adaptive processes on the part of the adenohypophysis in
response to cancel the action of the stress factor.

Keywords: pituitary gland, heavy metal salts, readaptation, L-tocopherol.
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