EKCIIEPUMEHTAIJIBHI NOCIIIZKEHHSA

VIK: 612.119+576.535+612.014.482
1. 3. Bopoyaak!:*, H. K. Pogionosa2, H. M. Biabko!

Hayionanvnuii ynieepcumem “Kueso-Moeunsncoka akademis”,
eya. I'. Cxosopodu, 2, m. Kuie, 04655
2[ncmumym excnepumenmanvHoi namonozii, onkono2ii i padiobionozii
im. P.€. Kaseuyvkoco HAH Ykpainu,
eyn. Bacunvkiscoka, 45, Kuis, 03022

KOMIIVIEKCHA OIIIHKA CTAHY
TEMOITIOETUYHOI CUCTEMHU JIABOPATOPHHUX
TBAPHUH B YMOBAX BHYTPIINIHbBOT' O
OITPOMIHEHHA CTPOHIIIEM-90

B po6orti gocmimkeHi 0co06JMBOCTI (DYyHKIIIOHYBAHHSI KPOBOTBOPHOI CHCTE-
MM Ha piBHi cTOBOYPOBOI KJIITMHM i KJIITMH-TIONEPEIHUKIB UIypiB Mpu Ail
pamionykiina %°Sr B yMOBaxX HOro TpUBAJIOrO i OMHOPA30BOrO BBEIEHHS.
B pesyibrari KyJbTUBYBAHHSI KPOBOTBOPHUX KJIITMH-IIONEPEIHUKIB TBa-
PMH, SKi 3a3HaJId BHYTPILIHBOIO OrnpoMiHeHHs 2°Sr, BUABJIEHI Taki 0c00-
JIMBOCTI, SIK TIPUTHIYEHHST KOJOHIEYTBOPIOIOYOI 31aTHOCTI KPOBOTBOPHUX
KJTITUH-TIOTNIEPETHUKIB KiCTKOBOTO MO3KY B KYJIBTYDI i ITOSIBa IUPKYJTIOI0YNX
KJITUH-TIONEPENHUKIB Yy nepudepruyHiii KpoBi, 1110 BKa3y€ Ha MOPYLIEHHS
OCHOB remortoe3sy. [1oka3aHo, 110 B pe3yjbraTi BIUIMBY pamioHykiina St
BiIOyBa€THCS MOLIKOMKEHHS TEMOTIOETUIHOTO MiKPOOTOUECHHS, SIKE XapaK-
TEPUBYETHCS IIPUTHIYEHHSIM KOJIOHIEYTBOPIOIOYOI AKTUBHOCTI CTPOMAJIbHUX
KICTKOBOMO3KOBHUX KJIITUH-ITONEPEAHUKIB i YaCTKOBOIO BTPATOIO iX 31aTHOCTI
IIO TIIATPUMKYU KPOBOTBOPEHHS B KYJIBTYpi Y cKiani (igepHoro wapy.

KirowoBi cioBa: eemonoemuyni kaimunu-nonepeonuxu, Kyivmypa KAimun in vitro
ma in vivo, 2emonoemuvne MiKpoOmo4eHHA, 6HYMPIWHE XPOHIUHE ONPOMIHCHHA,
padionyknio *OSr.

KpoBoTBOpHA cucteMa € OOHI€X 3 HAMOIIBII XXUTTEBO BaXXKJIMBUX
y OpraHi3mi JIOAMHU i TBapMH. [i myJ1 MiATPUMYETHCS 3a paXyHOK reMOII0-
€TUYHUX CTOBOYPOBUX KJIITUH Ta iXHiX HAROJMKUMX HAIIAAKIB — KJIITUH-
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MonepeaHuKiB, gKi 3a0€3MeYyoTh piBHOBATY LIJISIXOM 3MiHM y Tpoide-
pauii Ta nudepeHLiloBaHHI KpoBOTBOpHUX KJIiTHUH [1]. [TIpoTe piBHOBara
MOXe OyTH MOPYLIEHOI BHACIJOK BIUIMBY Pi3HOMaHITHUX €K30T€HHUX
YUHHUKIB, Y TOMY YMCII Aii 10HI3yI04U0i paaialii, OCKiJIbKYM reMOMOETUYHA
CUCTEMA XapaKTEePU3YEThCS BUCOKMM CTYIMEHEM padiodyTauBocTi [2]. Tak,
Ha ChbOTOJHi JOCTAaTHbO MOBHO AOCJiIXEeHa MEPBMHHA peaklilisi TeMoIo-
€TUYHUX KJIITUH i KPOBOTBOPHOI CUCTEMU JIaOOPATOPHUX TBAPUH Ha JilO
TOCTpPOro i XpoHiuHOTO onpoMiHeHHs [3]. [IpoTe HeaAOCTaTHHO BUBYEHUMU
3aJIMIIAKTHCS HACAINKY BHYTPIIIHBOTO BIUIMBY PaliOHYKIIiiB HA OPraHi3M,
i Hacammepe, Ha MEePBiCHi BilIiIM KPOBOTBOPEHHS, OCKiJIbKM Y BimgaaeHi
micist YopHOOWIBCHKOT KAaTacTpO(PU TEPMiHU TPOTOBXYETHCS HATXOMKEHHS
PAamiOHYKJIiB i3 MPOMYKTaMU XapyyBaHHS Ta 1X HAKONMYEHHS B OpraHi3-
Mi [4]. ToMy METOI0O TaHOTO OOCIIIKEHHS OYJ0 BU3HAYUTHU OCOOJIMBOCTI
(YHKIIIOHYBaHHS T€MOIOETUYHOI CUCTEMH IIIYPiB B yMOBaxX BHYTPillIHbOIO
onpominenHs St npu HOro OJHOPAa30BOMY Ta TPUBAJIOMY HANXOIKEHH.

Marepiann Ta METOAM NOCJiIKeHHsA. Y SKOCTi MOAEJi BHYTPillIHbOTO
XPOHIUHOrO ONPOMiHEHHS Oy BUKOpMCTaHi Oii JabopaTopHi 1rypi Wistar,
AKUM OyJ10 BBeaeHO 2OSt. TBapuHu Oy/M po3MOAiaeH] Ha Tpu rpynu: 1 — Tpu-
BaJie BBeieHHA 20St, 2 — omHOpas3oBe BBeneHHS Y0St, 3 — KOHTpOJb. BusHa-
YaJIU PalioaKTUBHICTh CKEJIETY LIYPiB HA OCHOBI MUTOMOI Pali0aKTUBHOCTI
KiCTKOBOI TKAHUHU, a TAKOX PO3PaXOBYBaJIM MOTJUHYTY A03Y Y CKEJIeTi Ta
KicTKoBOMY MO3KY 11ypiB. Ha 180-Ty 100y mociifKeHHs pagioaKTUBHICTb
ix ckeneTy craHoBMIA 2 KBK, MOTIMHYTa D032 Y CKEJETi 10 KiHI TTepiomy
3aTpaBku ckianana 1 [p. 3 MeToto BUBYeHHsT (DyHKIIIOHATBHOT aKTUBHOCTI
reMOIMOEeTUYHUX KIITUH-MOMEePEeAHUKIB KiCTKOBOro MO3KYy LLYypiB OyJo
MpPOBENEHO MOCHiIXKeHHs e(DEKTUBHOCTI iX KojoHieyTBopeHHs1 (EKY) y
KYJABTYpi KJIITUH y n1udy3iiHUX KaMepax in vivo. {7151 BUSBIAEHHS 3arajabHOL
KUTBKOCTI HMPKY/IIOIYUX KJIITUH-MONEPEIHUKIB Y OPraHi3Mi OMPOMiHEHUX
90Sr 11ypiB O6y/10 MPOBEAEHO KYJILTUBYBAHH MOHOHYKJIEAPiB MepUpePUUHO]
KpOBi Yy KyIbTYpalbHiil cucTeMi in vivo Ta 30iliICHEHO OLIiHKY MOKa3HUKa iX
EKY. [Ins oliHKM KOJIOHIEYTBOPIOKYOI 30aTHOCTI CTPOMAJIbHUX KIITUH
KiCTKOBOTO MO3KY MPOBOAWJIN 1X KYJBTUBYBAHHS Y KYJbTYypaJIbHill CUCTEMI
in vitro. ®yHKIiOHAJIbHY OLIHKY CTPOMaJIbHUX KJIITUH ITPOBOIMIIN 3a 3/1aT-
HIiCTIO OTpUMAaHUX i3 HUX (pigepHUX WapiB MiATPUMYBaTU KPOBOTBOPEHHS
Y KyJBTYpi in vitro.

Pe3yasraTu Ta iX 00roBopeHHsi. AHaTi3 JaHUX, OTPUMAHUX Y pe3ybTaTi
KYJIbTUBYBAHHSI T€MOIOETUYHUX KJIITUH OMPOMiHEHUX IYpPiB, IMOKa3aB,
1O B KYJbTYPi KJIITUH y IUDY3iiHUX KaMepax in vivo y |- rpyni TBapuH
BU3HAYAJIOCS YiTKO BUPAXEHE, MOPIBHIHO 3 HOPMOIO, TPUTHIYEHHS KOJIO-

—360—



ISSN 2304-8336. [Ipo6nemu pamiariiuol MeguimEn Ta pagio6ionorii,. 2012, Bum. 17.

HieyTBopeHHs1. EKY rpanyiouuTapHux KAiTUH-TOMEPEAHUKIB 1YypiB 1-i
TPYNHU 3HAaXOAMJIACh Yy MeXax Bix 4 mo 7 KJIOHIB i ctaHoBMiIa 6,5£1,2 Ha
1 x 103 eKCIUIAHTOBAHMX KJIITUH; Y 2-i TPYIIi MOKA3HUKK KOJOHIEYTBOPEH-
Ha popiBHoBanK 10,8+0,5 Ha 1x10% ekcrantoBanux kiaituH (p<0,05).
V gkocTi KoHTpoJ1o 0y10 B3sTO mokasHuK EKY KJiTuH KicTKOBOro Mo3Ky
HEONMpPOMiHEHHUX IYpiB. Y Wil rpyni eeKTUBHICTh KJIOHYBAaHHS KIiTUH
KiCTKOBOTO MO3KY cTaHosuia 13,4+2.6 Ha 1x 1035 knitun. Takum 4uHOM,
OTpUMaHi pe3yJbTaT! CBiIYMIM IIPO Te, IO ¢(heKTUBHICTh KIOHYBAaHHSI
rPaHYJIOMOHOIUTAPHUX KJIITUH-TIONEPETHUKIB Y OMPOMiHEHHUX 1IIYpiB OyJa
raMbOKO MpUTHiYeHa.

ByJio BUABIEHO CYTTEBE 301BLIEHHS KUTBKOCTI HUPKYIIOIOUYUX KITITAH-
rnomnepenHuKiB y nepudepudHiit KpoBi onpoMiHeHux 1ypiB. Tak, y rpymi
KOHTPOJIIO KifbKiCTh KOJIOHieyTBOpIoounx oauHuib (KYO), BusBieHux npu
KyJBTUBYBaHHI MOHOHYKJIeapiB reprudepndHoi Kposi, ctaHoswmia 0,62+0,49.
Jng 1-i rpynu TBapuH Led MOKa3HUK OyB y 7 pa3iB BUILUM Ta CKJIanaB
4,22+0,84; npu 1upomy y nepudepudHiii KpoBi Ta0OPaTOPHUX TBApUH 2-1
rpymnu 0yJ0 BUSIBJIEHO MEHII CYTTEBE MiABUIIIEHHS KiJTbKOCTI LIMPKYITIOI0UMX
KJiTUH-TIoNepeaHuKiB — nmoka3dHuk EKY ckmamas 2,2610,50 (p<0,05).
ToOTo criocTepirasiocs 4aCTKOBE BiTHOBJIEHHS MapaMeTPiB KPOBOTBOPEHHS
TBApUH 1Li€i rpynu. Y Toii Xe 4ac XpOHiYHe BHYTPilIHE onpoMiHeHHs YOSt
3yMOBJTIOBAJIO CYTTEBRI MOPYIIEHHS Y CUCTEMi T€MOIO0E3Y, 110 MPOSIBJISIIUCS
y BUCOKMX nMoka3zHukax EKY kiiTuH-nonepeaHuKiB, Ki UUMPKYIIOIOTh Y
KPOBOHOCHOMY PYCIIi.

CTpoMaibHi KJIITUHU KiCTKOBOTO MO3KY, TIOPiBHSTHO 3 TEMOTIOETUMHUMM
KJIITHHAMU-TTONEPETHUKAMHU, € OiJIbII PANiOPE3UCTEHTUMU, ITPOTE 3aTaJIOM
1l TeTepOoreHHa rpyna KJIiTUH, cepel SIKMX iCHYIOTb MOMYJsiii KJIiTUH i3
BUILUM CTYIEHEM PadiOYyTJIMBOCTI. ¥ pe3yibraTi KyJbTUBYBAHHS KJIITUH
KiCTKOBOTO MO3KY IypiB, orpoMiHeHux St BHACIIIOK HOr0 OIHOPa30BOro
Ta TPUBAJOTO BBEACHHS, Ta TPYMU KOHTPOJIIO OyJIO BUSIBIIEHO 3aTPUMKY
KOJIOHIEYTBOPEHHS CTPOMAJIbHUMU KJIITMHAMU-TIONIepeIHUKAMHU KiCTKOBOTO
MO3KY OTIPOMiHEHUX TBApWH. 30KpeMa, y TPYIi KOHTPOJIIO MepIili KOJOHii
3 SIBJISLIVCST B3XKE€ HA 2-Ty 00y, TOMi SIK KyJbTUBYBAHHSI KJIITUH KiCTKOBOTO
MO3KY IIYpiB 1-1 Ipynu Majao HACJIiIKOM YTBOPEHHS MEPIIUX KOJOHIA y
KyJbTypi aX Ha 4-Ty no0Oy Ky/JabTUBYBaHHs. Pa3oM 3 TUM, KyJbTHBYBaHHSI
KJTITWH KiCTKOBOTO MO3KY TBapWH 2-i TPyNu HE BimoOpaxkanao CyTTEBOTO 3HU-
JKE€HHS KOJIOHIEYTBOPIOIOYOI 3JaTHOCTI CTPOMAJIBHUX KTITUH-TIONEPEHUKIB
OINMPOMiHEHUX LIYPiB MOPIBHSIHO 3 TBAPUHAMU TPYyNU KOHTPOJIIO — Tepuli
KOJIOHIi 3’SIBJISITTMCS HA APYTY 100y KYJbTUBYBAaHHSI, a 10 3aKiHUEHHS Tep-
MiHYy KylTbTUBYBaHHS Ha 14-Ty o0y nokaznuk KYOd y uiit rpyni cTaHOBUB
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4,30%+0,48 Ha | MAH KyJAbTUBOBaHUX KIIiTUH. [Tpu 11boMy criocTepiraigocs
CYTTEBE 3HUXEHHS 1[bOTO TIOKa3HWKa y 1-ii TpyIii TBApUH — BiH CTAHOBUB
3,3010,48 KYOd Ha | MJIH KyJ5TUBOBAHUX KJIITUH, MOPiBHSIHO 3 KOHT-
poabHuM piBHeM 5,10+0,74 KYO® (p<0,05).

ITpu nocnigxeHHi 3maTHOCTI hifepHUX WIAPiB 3i CTPOMAIBHUX KJIITUH
KIiCTKOBOTO MO3KY ONIPOMiIHEHWX TBAPWUH OYJIO BUSIBJIEHO 3HUXKEHU U MMOKA3HUK
EKY remonoeTnyHMX KJIITUH-MONEPEAHUKIB KICTKOBOIO MO3KY Y KYyJIbTypajb-
Hill cucTemi, ne (hifepHUM IapOM CITYTYIOTh CTPOMAJIbHI KIIITUHU, OTPUMaHi
i3 KiCTKOBOTr0O MO3KYy ONMpOMiHEHUX TBapuH 1-i rpynu. Tak, nokazHuk KYO
y uiii rpyni cranosus 9,604+0,97 na 1x 105 KyJIBTUBOBAHNUX KJIITUH, TOJI IK
KoHTpoJbHe 3HaueHHsT KYO cknamamo 15,02+0,84, To6TO criocTepiranaocs
3HUXEHHA y 1,5 pa3a 3m1aTHOCTI CTpOMabHUX KJIITUH 0 MiATPUMKU KPOBO-
TBOpeHHs y KyabTypi (p<0,05). ¥ Toit ke yac ctpomanbHuii map, chopmo-
BaHUI KJITMHAMM KiCTKOBOIO MO3KY TBapWH 2-1 Ipymnu, 3a 3[aTHICTIO 10
MiATPUMKU KPOBOTBOPEHHSI Y KYJIBTYPi BUSIBUBCS OJIM3bKUM IO KOHTPOJIbHOTO
(13,60£0,93). Otxe, npu 0QHOPa30BOMy BBeleHHi Y'St mOKa3HMK (PyHKIIO-
HaJIbHOI aKTUBHOCTi CTPOMAJIbHUX KJIITUH-TONEPENHUKIB KiCTKOBOI'O MO3KY
y Bij1ajieHi TepMiHUW Micjsl BBeJACHHSI HAOMXKaBCs 1O HOPMU.

BucHoBku. TakuM 4MHOM, Yy poOOTi MpoBeleHa KOMIUIEKCHA OLliHKa
CKJIaJJOBUX KPOBOTBOPHO1 CUCTEMU, TOYMHAIOUM i3 CTOBOYPOBOI KJIITUHU Ta
11 HAOMMXKYUX HAIAKIB (KPOBOTBOPHUX, LIMPKYJIOIOUYKUX Ta CTPOMAJIBHUX
KTITUH-TONEPEHUKIB), i 3aKiHUYIOUM 3PITMMU KINITUHAMU B OpraHi3Mi TBa-
PUHU, KA 3a3HaJIa BIUIMBY BHYTPilIHLOTO onpomiHeHHs 20St. [IpencrasieHi
pe3yabTaTu om0 Mop(oyHKIIIOHATEHUX 0COOIMBOCTEIl KPOBOTBOPHUX
KJIITUH B yMoBax ii St € cniBCTaBHUMU 3 JaHUMU, OTPUMAHUMU paHilie
JNOCAiIHMKAMMU 111010 BIUIMBY pajialliiHOi KOMIIOHEHTU Ha (hyHKILIOHYBaHHS
MEePBiCHUX BiIAiiB reMOIOe3y JIOIUHU [5], Ta MOXYTb OyTU BUKOPUCTAHI
Mpu MOJAJbIiit iHTEepIpeTallii MOKa3HUKIB CTaHY KPOBOTBOPEHHS Y OCi0,
IO MEUIKAIOTh HA 3a0pyIHEHUX pafiOHyKJIinaMu Teputopisgx. BussieHi
0CO0JIMBOCTI KPOBOTBOPEHHSI Y J1IAOOPATOPHUX TBAPUH MPU BHYTPiLLIHbOMY
HagxomkeHHi 2°Sr € 3acTepeXeHHsAM Y BUMAAKY MOABY MOAIOHUX 3MiH y
KPOBOTBOPEHHi OMPOMIHEHUX OCi0.
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KOMILTEKCHASI OITEHKA COCTOSTHUSA TEMOIIOBTUYECKON
CHUCTEMBI JIABOPATOPHBIX 2KMBOTHDBIX B YCJIOBMAX
BHYTPEHHETO OBJIYYEHUA CTPOHIIUEM-90

B paGore ncciaenoBaHbl 0cO6EHHOCTH GYHKIIMOHUPOBAHWSI KPOBETBOPHOM CUCTEMBI Ha
YPOBHE CTBOJIOBOM KJIETKH M KJIETOK-MPEIIIeCTBEHHUKOB KPBIC TP BO3AECUCTBUY paIu-
onykauaa 2°Sr B yCJIOBUAX €ro JUIMTENLHOTO U ONHOKPATHOTO BBeleHMs. B pesysbrate
KYJIBTUBMPOBAHUS KPOBETBOPHBIX KJIETOK-TIPEIIIECTBEHHUKOB XUBOTHBIX, ITOIBEPT-
LIMXCS BHYTPEHHEMY 00/ yueHuIo ST, BBISBIECHBI TAKHE OCOOEHHOCTH KaK YTHETEHME
KOJIOHUEOOPA3yIoIIeil CITOCOOHOCTY KPOBETBOPHBIX KJIETOK-TIPENIIIECTBEHHUKOB KOCT-
HOT'O MO3Ta B KYJIBTYpe M MOSIBJICHUE LUPKYIMPYIOIINX KIeTOK-TIPEIIIeCTBEHHUKOB B
nepudepruIecKoil KpoBH, 4TO yKa3blBaeT HA HapylIeHWEe OCHOB remMornos3a. [lokaszaHo,
4TO B PE3YNBTATE AEHUCTBUS PAAMOHYKIUAA ‘OST TIPOMCXOIUT TOBPEXIEHHUE TEMOIIO-
3TUYECKOTO MUKPOOKPYXKEHMS, KOTOPOE XapaKTePU3yeTCs yTHETEHNEM KOJOHMEeOOpa-
3yIolIeil aKTUBHOCTH CTPOMAIBHBIX KOCTHOMO3TOBBIX KJIETOK-TIPENUIECTBEHHUKOB U
YaCTUYHON MOTepeil MX CIIOCOOHOCTH K TONIEPKAHUI0 KPOBETBOPEHUS B KYJIbType B
cocTaBe (GUAEPHOTO CJIOS.

Kniouesble cioBa: cemonoamuueckue Kiemxu-npeoulecmeeH UK, KyAbmypa KAemok
in vitro u in vivo, 2eMOn0ImMu4ecKkoe MUKPOOKPYICeHUe, GHYMPeHHee XPOHUYecKoe 00ayuerue,
cmponyuir-90.
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COMPLEX ASSESSMENT OF HEMATOPOIETIC
SYSTEM STATE OF LABORATORY ANIMALS UNDER
INTERNAL STRONTIUM-90 IRRADIATION

Functional activity of the rat hematopoietic system under prolonged exposure to %Sr was
assessed. It was shown using diffusion capsule model that prolonged internal exposure to
90Sr has detrimental effects on hematopoietic stem cells and their progenitors. The most
common effects include inhibition of the CFU activity of bone marrow hematopoietic
progenitor cells in culture, increase in level of circulating progenitor cells in the periphe-
ral blood. Apart from that, exposure to ?°Sr induces inhibition of the CFU activity of
stromal bone marrow progenitor cells and inhibition of their hematopoietic stimula-
tory capacity as feeder layer cells, which are indicative of the hematopoietic micro-
environment disturbance.

Key words: hematopoietic progenitor cells, in vitro and in vivo cell culture, hematopoietic
microenvironment, internal chronic radiation exposure, Strontium-90.
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