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BeTtyn. [ns 4MHHUKIB ypbaHi30BaHOIO i TEXHOMEH-
HOro cepenoBMLLA XapaKTepPHi LWMPOKI 3arasbHi Crnek-
Tpwu 3abpynHioBadiB, cepen sakmMx 0cobnmee Micue 3a-
MMatoTb iOHI3yloHe BUNPOMIHIOBAHHSA Ta BaxKi MeTanu
[1, 3]. BoHn HagxooaTb B OpraHiam AoAen i TBapuH 3
i>Xeto, BOOOIO Ta MOBITPSM, HAKOMUYYKOTbCS B HbOMY,
CTBOPIOIOYY NepenyMoBU AJ19 PO3BUTKY CTAAIMHUX TOK-
CUKO3iB, 30aTHUX 40 NPOrpecyBaHHA Ta reHepadii na-
TONOriyHoro npouecy|[1, 4].

BinbLUiCTb 3 HUX CTOCYETLCS IHTOKCUKALLIY NPU HOP-
MasnbHOMY pagiauiiHomMy ¢oHi [2]. MNposBu cnosy4eHoi
il pagjauinHoro i XimiyHoro dakTopa He 3aBXAau YiTKO
BUABNAOTLCS | NPOrHo3yoTbes [3, 4]. OgHak y Hayko-
Bill niTepaTypi NMTaHHA NPO CNOoMyyYeHy Ao pagiauii i
XiMIYHUX MNOJIIOTAHTIB, Y TOMY YUCAI BaXKUX MeTanis,
BUCBITIIOETLCS LWIMPOKO [1, 4]. MNpwn uboMy BKa3yeTbCH,
WO 0cobnmMBOro 3HavyeHHs HabyBae npobsema 3MiHu
YyTAMBOCTI OMPOMIHEHOr0 OpraHi3aMy A0 HaCTyrnHOro
BMJIMBY TOKCUYHUX PAKTOPIB HABKOMLLUHBOIrO cepeno-
Buwa [4]. IHdopmaLia npo CBUHLEBY IHTOKCMKALLIO NpU
HasIBHOCTI NiABULLLEEHOrO paaiauinHoro GoHy CTOCYETb-
Csl, B OCHOBHOMY, 3MiH BiOXiMi4YHMX NOKa3HUKIB (CUCTe-
MW NMEPEKNCHOro OKMCHEHHS NiniaiB, aHTMOKCUAAHTHOI
cuctemun Towo) [1, 3, 5]. Mano pobiT, NPUCBAYEHNX
BWUBYEHHIO KifIbKICHOFO BMICTY KJITUH KICTKOBOIro
MO30KY Mpu CroJlydeHOMY BMMBI pagiauii i BaXKUX
mMeTanis. BpaxoByoun Te, WO KICTKOBMA MO3OK Mae
yKpanm BUCOKY pPafioyyTMBICTb, a8 CBUHELb BIJMBAE Ha
PO3BUTOK aHEMiIi, OLiHKa pe3ynbTaTiB iX Chosy4YeHOro
BMJIMBY Ma€ BeNnKe He Tiflbku TeopeTudHe, ane i
npakTuyHe 3Ha4vyeHHsa [4, 7, 8, 9].

MeTol0 pocnipxeHHs Oyno BMBYEHHS edekTiB
pPO3aibHOI i KOMOIHOBaHOI Aii 30BHILLHLOIO OMPOMiI-
HEHHS | CBMHLLIO HA BMICT MiENOKapiouuTiB Yy KICTKOBOMY
MOS3KY LLypIB.

06’ekT i MeTOoAU pochniaKeHHs. BukopucToByBa-
nn 140 6innx HeniHiMHUX WypiB 060X cTaTeln 3 No4YaTko-
BOtO Macoto Tina 200-230 r (220,1£15,1 r). YTpuMaHHa
TBaApVIH Ta EKCMEPUMEHTU NPOBOANINCS BIAMNOBIAHO A0
NMoNOXeHb «EBPONENCbKOiI KOHBEHLji MPO 3axXUCT Xpe-
OeTHMX TBAPWH, siki BAKOPUCTOBYIOTLCS A1 eKCnepu-
MEHTIB Ta iHWKMX HaykoBux Linen» (Ctpacbypr, 1985),
«3arafnbHUX €TUYHMX MPUHLMMIB E€KCNEPUMEHTIB Ha

TBapuHax», yxBaneHux [lepwurm HauiOHaNbHUM KOH-
rpecom 3 6ioetukm (Knis, 2001).

TeapuH ginunu Ha 7 rpyn no 20 ocobuH B KOXHIl
rpyni. 3arasbHe raMmma-oOnpoOMiIHEHHS 34jicHIoBann 3
BUKOPUCTaHHAM ycTaHoBku “Pokyc” (Pocisa), oxepe-
5o %°Co, noTyXHicTb ekcrno3auuiHoi go3u 4,3-10 Kn/
(kr-c). OnpoMiHeHHs (okpiM TBapWH 3 i 7 rpynu) npo-
BOAUNW OAHOKPATHO ToTanbHOo ao3amu 0,5 p (1, 4, 6
rpynn) i 5 p (2, 5 rpynu). Bigpasy nicng onpomMiHEHHS
(4, 5 rpyna) i HeonpomiHeHUM (3 rpyna) wypam npo-
Tarom 10 g6 WoaHa BBOOMIN OLUTOBOKUCANI CBUHELLb
yepes MeTaneBui 30HA, Y LWYHOK B TOKCUYHIN f03i 10
Mr/kr [3] 3 nogansLInMM BiGHOBHUM NepiogoM NpPOTArom
20 pHiB. MapanenbHO KOHTPOJIbHUM Lypam (6 rpyna),
onpomiHeHum go3zoto 0. 5 Mp, BBOAUAM BHYTPILLHLOLL-
JIYHKOBO BOAY. [1ns1 OTPUMAHHST MO4aTKOBUX AAHUX BU-
KOPUCTOBYBa/IM IHTAKTHUX LWLYpPIB (7 rpyna), aKux oTpu-
MyBasIM MPOTArOM BCbOIrO EKCMEPUMEHTY B iAEHTUYHNX
YMOBax 3 peLuTo TBapuH. TBapuH BUBOOWAU 3 €KC-
nepumeHTy Yepes 1, 3, 5, 10, 20 i 30 gi6 nicnsa onpo-
MiHeHHs. OcTaHHi aBa TepmiHm Bignosigaiote 10 i 20
nobam BigHOBHOro nepiony (nicns 3akiHYeHHs 3aTpas-
KN CBUHLIEM).

Y wypiB BuuneHanuM rominku. Cycnensito KNiTuH
OfEepXyBann LUASIXOM BUMMBAHHSA KICTKOBOrO MO3KY
oxonomxeHnm cepeposuilem 199. BmicT KNiTUH nig-
paxoByBann B kamepi lopsesa. [aHi Bupaxann y Biaco-
TKax 40 KisibKOCTi KNITUH KICTKOBOIO MO3KY, O4EP>XXaHNX
B IHTAKTHOMY KOHTPOJIIi Ha BigMOBIAHWUA TEPMIH O0CHI-
I>KEeHHS. B npoueci ekcnepnMeHTy peecTpyBanm 3arun-
0enb TBAPWUH.

CratmuctnyHy o6pobky pes3ynsraTtiB NpoBOAUAN B
nakeTi nporpam “Statgraphics 4.0”, LOCTOBIpPHICTb OLLi-
HioBanu no t kputepito CTbloaeHTa.

PesynbTraTn pocnigxeHb Ta iXx 06roeopeHHs. 3a
pesynbTataMu eKCNeprMeEHTY OMPOMIHEHHS | HAaBaHTa-
XXEHHSI CBUHLLEM BUKINKAIOTE KifIbKICHI 3MiHW Y KICTKO-
BOMY MO3KY (puc.). [MpoTe anHamika Lboro npouecy i
MOro BMPaXeHiCTb B KOXXHOMY BMMNAAKY Pi3Hi. Tak, Bu-
ABNAETBCA YiTKa 0030Ba 3a/IEXHICTb 3HMKEHHS KITITUH
KiCTKOBOro MO3Ky Yepes3 3 gobu nocTpagiauiriHoro ne-
pioay. Micns onpomiHeHHs go3oto 0,5 Ip KinbKiCTb Mie-
JloKapioumTiB 3MeHLLYETLCA Ha 24,7 % (p<0.05), nicna
OMNpOMiHEHHs1 go30oto 5 p — Ha 70,2% (p<0.001, B iH-
TaKTHOMY KOHTpOni MicTutbes 124,7 x 10£4,9 x 10°).
B HacTynHi nobu BinOyBaeTLCS pereHepaLlisi KicCTKOBO-
ro MO3Ky, L0 3HaXOAUTb BiAOOPAXKEHHS Y BiAHOBMEHHI
KiNbKOCTi KkNiTWH. Llel npouec npotikae HabaraTto iH-
TEHCMBHILLE NPM ONPOMIHEHHI MEHLLOK 0300, Nicns
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Puc. luHamika KinbKOCTi A4POBMICHUX KJTiTUH KiCTKOBO-
ro MO3KYy nicns po3AiNnbHOI i NOEAHAHOI Al ONPOMiIHEHHS
Ta aueTaTy CBMHLLIO.

Mo3HauveHHs: Nno oci x No3HavyeHa oba nicna onpoMiHeHHs | nepioay

aii meTany, B ayxkax gaHa no6a nicnia npunuHeHHs Moro Aii.

akoi B iHTepBani mixx 10-20 nobamn cnocTepiraeTbcst
rinepnnasiss KicCTKOBOro MO3Ky, BHAC/iLOK 4Oro yepes
20 ni6 yncno 9oepHUX KIiITUH NEPEBULLYE PiBEHb iHTaK-
THOro KOHTposto Ha 12,5% (p<0.05).

B nepion, cBMHLEBOI iHTOKCMKALLi 683 ONPOMIHEHHS
BXe yepe3 3 nobu nicns 3aTpaBku BMICT KJiTUH B KiCT-
KOBOMY MO3KY [OCTOBIPHO 3MEHLUYETLCH | MaKCMalib-
HO 3HMXYeETbCH Yepeld 10 aid Ha 29,4 % (p<0.05). 3a
10 ni6 Bi@HOBHOIO Nepioay € TeHAEHLA A0 30iNbLUEHHS
KifIbKOCTi MienokapiounTis, NpoTe, A0 KiHUS ekcnepu-
MEHTY MOBHOTO BiAHOBJIEHHS KJTITUH He BiaOYyBaeTbCS.

CymicHa fjist onpoOMiHEHHS | CBUHLIO Ma€e e ek, AKui
npuv GiNbLUiA 0,03 ONPOMIHEHHS BUPAXEHUIA 3HAYHILLE,
ane npu ubomy B 060X BUNaZKax 3HUXKYETbCS 30aTHICTb
KiCTKOBOro MO3Ky A0 pereHepauiji i ToMy BiGHOBNEHHS
KNITMH OO KiHUS eKCNepuMEHTY He BigbyBaeTbCs.

Yepes 30 ni6 nicns onpomiHeHHs nos3oto 0,5 p B
NOEAHAaHHI 3i CBUHLIEM KNiTUH Yy KiICTKOBOMY MO3KY, B
MOPIBHSAHHI 3 IHTAKTHUM KOHTPOSIEM, MeHLWE Ha 24,2 %
(p<0.05), nicna onpomiHeHHst 003010 5 p — Ha 44,3 %
(p<0.05). CnocTepiraetbcst 36iNblUEHHS CMEPTHOC-
Ti TBApUH. Tak, nmicna onpomiHeHHs nosoto 0,5 Mp BCi
LypU OO KiHUS eKCMEPUMEHTY 3anLanncs XMBUMN,
NPV CyMIiCHI Aji uiei 4O3M ONPOMIHEHHS | CBUHLIO Yepes
10 ni6 3arvHyno 6,0 % TBapuH.

[Micng onpomiHeHHs 003010 5 'p CMEPTHICTb ckana
61,7 %, Npu LbOMY OCHOBHaA Maca TBapWH 3arnHyna Ha
11-12 poby — 48,3 %, L0 Y3roaxXyeTbCa 3 NliTepaTypHn-
MW JaHVMW | € XapakKTePHUM OJ19 TOCTPOro pagiaiiHo-
ro KICTKOBOMO3KOBOIrO cuHApoMy. [licna cnonydeHor aji
OMNPOMIHEeHHS 003010 5 P i CBUHLIO CMEPTHICTb LLYypIB
cknana 66,7 %, npu upbomy 20,0% TBApWUH TMHYNO Ha
Ccnuci iHTokcuKauii cBuHueM i 36,7 % — Ha 11-12 o6y
E€KCMEPUMEHTY.

Mpobnema BMMBY CBMHLIO Ha opraHiam 6arato-
rpaHHa. BiH 3paTHMI HakonuyyBaTUCS B OpraHiami
NOANHY NPY NOCTIMHOMY BTyYEHHI HABITb Y HEBENINKMX
KiNIbKOCTSIX. Y HOPMIi MOro yTpuMyeTbes 7-15 Mr, ogHak
Yy Oeskux npodeciiHMX rpynax moro KinbkiCTb MOXe
nocsiratn 135-240 wmr, npu uboMy € ABa OOMIHHUX
Myan CBUHLO: LWWUBUAKUIA Y KPOBI Ny M’ AKUX TKAHUHAX i
MOBINIbHWI — Yy CKeNeTi. Y KPOoBi MeTan po3noainaeTbCcs
HepiBHOMIPHO:96-98 % MorodikcyeTbcsiBepUTPOLMTAX,
2-4% 3B’A3yeTbCca 3 nnasmeHumu Oinkamu. bBinblwe
YCbOIr0 CBMHLLIO HAKOMUYYETLCA B KiCTKaX, NOTIM Y LUKIpI,
KPOBI, NeYiHLi, HNpPKax, Npu LbOMY MOro KOHLEHTpauis
B CKefleTi B AeCsATKM, a TO N Yy COTHI pasiB NepesBuLlye
Taky B iHWMX opraHax. [MofgibHICTb CBUHLIO 3 KaslbLjEM
y npouecax BioknageHHs i nepeHocy 0OyMOBIOE
MOr0 CUNBbHO BUPAXEHY TEHAEHLi0 nokanidyBatucs i
HaKoMnyyBaTUCS B KicTkax ckenety [2]. lNMigpaxosaHo,
wo 94-95 % 3aranbHOi KiNbKOCTi CBUHLIO B OPraHi3aMi B
L0POCNKX, WO He nigaasanncyd npodecinHnmM BnanBam,
3HaAXOANTbCS B KiCTKaX. 3 BikOM KOHLLEHTPALLA CBUHLLIO
B ckeneti 3pocTae. Y yonosikiB 1o 60-70 pokis BOHa
nocsarae 200 mr i 6inblie, onsa XIHOK Ui UMDPU HUXYI.
KicTKOBMIA CKENET €, TaKUM YNHOM, HAarpoMaKyBa4em
CBUHLIO, A€ NOro KinbKiCTb MOXe OyTy MOKa3HUKOM
oro KymynaTmBHOI Aji [2]. Y cnonyyeHHi 3 onpoMiHeH-
HSIM Mpouecn KicTKoBOro metaboniamy maloTb Aonat-
KOBI HEraTVBHI HACNIOKW.

Ha nigctaBi ogepxaHux gaHux i GakTiB, WO € B NiTe-
paTtypi MOXHa NPUNyCcTUTK, WO OANH 3 OCHOBHUX Mexa-
HI3MIB fji CBMHLLIO HA KICTKOBOMO3KOBE KPOBOTBOPEHHS
MOXE€ 3BOAUTUCA OO0 MNOPYLUEHHS CTPYKTYPU KiCTKOBOI
TKaHWHW, KA, K BiZOMO, € KOMMOHEHTOM crneumdivyHOo-
ro MiKPOOTOYEHHS [AJ19 CTOBOYPHUX KPOBOTBOPHUX KJli-
TUH. [6, 7, 9,]. 3BiacK BUTIKae, LLO iX QYHKLiS HANpsMy
3anexunTb Bif, BMICTY KanbLLilo B KICTKax i MOro 3HUXeH-
HSl, XapakTepHe OJ1S CBUHLEBOI iHTOKcUKaLji, MabyThb,
6nokye 30i6HICTb LUMX KNITUH 00 nponidepadii i agude-
peHLuitoBaHHS. Take TpakTyBaHHS OAepPXKaHUX AaHUX 10-
riYHO MOSICHIOE MEXaHi3M 3aTPUMKU BiAHOBMIEHHS K-
TWH KICTKOBOIro MO3KY MiC/ia 3aTpaBky CBUHLEM i Nicns
MOEAHAHOI Aji ONPOMIHEHHS | CBUHLO.

BucHoBKkM.

1. OnpomiHeHHs gosamun 0,5 i 5,0 I'p 3HMXYE KiNnb-
KiCTb MienokapiouuTiB B nepLli JoOM CnocTepexeHb 3
pi3HuLEe0 Mk go3amu 45 %, 3a 20 g6 npu nosi 0,5 Mp
MOKA3HMKU MNEePEBULLYIOTb PIBEHb IHTAKTHOrO KOHTP-
onto Ha 12,5 %, npwu aii no3n 5 Np edpexTn BigHOBNEHHS
MPUrHiYeHi.

2. CymicHa Aia OnNpOMIHEHHS i CBMHLIO OO KiHUSA
E€KCMNEepUMEHTY PI3KO 3HWXYE 3OATHICTb KiCTKOBOMO
MO3KY [0 pereHepaduii, Npn LboMy PiSHULS MOKa3HUKIB
MiX go3amum onpomiHeHHs cknagae 20 %.

MepcnekTnBu noganblUNX JOCAIAKEHb CNPSMO-
BaHi HA KOMMIEKCHEe BUBYEHHS BMIMBY pajiaLii Ta Bax-
KMX MeTaniB Npy MOLENOBaHHI NATONMOMYHMX NPOLECIB
y TBApUH.
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BMICT KJIITUH KICTKOBOIO MO3KY NPU Aji PALIALIT TA CBUHLIO

OcTpoecbka C. C.

Pesiome. [locnigxeHa posaifibHa i cnonyyeHa Ais onpoMiHEHHS | CBUHLLIO Ha KICTKOBUIA MO3OK LUypiB. Nokas-
HVKM YMCna MiENOKapiouuTiB Npy 0AHOPAa30BOMY ONPOMiHEHHi fo3amu 0,5 i 5 p y AuHamiLi cnocTepexXeHb MaloTb
[,0303aNeXHU XBUNEnoaibHuin xapakTep. BHYTPILLHbOLLYHKOBE BBEAEHHS aLleTaTy CBMHLIO NnpoTarom 10 gHiB BU-
KNINKAE 3MEHLLEHHS YMCNa MIENOKAPIOLMTIB 3 HACTYMHOIO iX pereHepauieto. Cnony4yeHuii BNane pagiauii i CBUHLLIO
NPU3BOAUTL 0 Pi3KOro 3HMKEHHS 30AaTHOCTI KICTKOBOIro MO3KY [0 pereHepadii i 36inblIeHHS CMEPTHOCTI TBApPUH.

Knto4oBi cnoBa: KiCTKOBMIN MO30K, pagialisi, CBUHELb.
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COJEP>XXAHUE KJIETOK KOCTHOIrO MO3rA NP1 JEACTBUU PAOUALIUM U CBUHLLA

OcTpoeckaa C. C.

Pesiome. lccnenosaHo pa3nenbHOE M Co4eTaHHOE BO3AENCTBME 001yHEHUS 1 CBMHLLA HA KOCTHBIN MO3I KPbIC.
Mokasarenu ymcna MManokapuoLMTOB NPU OOHOKPATHOM 06nydeHumn nosamu 0,5 n 5 Mp B AnHamuke HabnoaeHnn
MIMeloT [,0303aBUCUMbIV BOTHOOOPpa3HbIn xapaktep. BHyTpmxenynoyHoe BBeAeHMe aueTtaTa CBMHLA B TedeHne 10
[He BbI3bIBAET YMEHbLLEHME YMCNa MUII0KAPUOLIMTOB C NocneaytoLlen nx pereHepaumein. CoyetaHHOe BO3aein-
CTBME paamaLmn 1 CBUHLA MPUBOAMUT K PE3KOMY CHUXEHMIO CMOCOBHOCTM KOCTHOrO MO3ra K pereHepawmm u yee-
JINYEHUIO CMEPTHOCTU XMBOTHBbIX.

KnioueBble crioBa: KOCTHbIN MO3I, paguaLums, CBUHEL,
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The Content of Marrow Cells under the Action of Radiation and Lead

Ostrovska S. S.

Abstract. The wide general spectrums of pollutants are typical for the factors of the urbanized and technogenic
environment, among them the special place is occupied by an ionizing radiation and heavy metals. The special
value is acquired by the problem of change of sensitiveness of the radiated organism to the next influence of toxic
factors of the environment. Taking into account, that marrow has high radiosensitivity, and lead influences on the
development of anemia. The estimation of results of their united influence has not only great theoretical but also
practical value.

The research aim was to study the effects of separated and combined action of external irradiation and lead on
the content of myelocaryocytes in the rats’ marrow.

The object and methods of the research. The white nonlinear rats of both sexes were used. The general gamma-
irradiation was conducted singly with the dosages of 0.5 Gy. and 5 Gy. Right after irradiation during 10 days to the
irradiated and non-irradiated rates it was entering acetous lead every day through a metallic probe in stomach in a
toxic dose with the further period of rehabilitation during 20 days. The animals were led out the experiment through
1, 3, 5, 10, 20 and 30 day after irradiation, the last two terms correspond to 10 and 20 days of rehabilitation period
(after finishing lead poisoning). The shins were divided into parts in rats.

The suspension of the cells was got by the washing of marrow with the help of chill environment 199. The content
of the cells was counted in the Goryaev’s chamber.

Data was expressed in percents to the amount of the cells of marrow that was got in intact control on the cor-
responding term of the research. Death of the animals was registered in the process of the experiment.

The results of the research and their discussion. The dynamics of quantitative changes in the marrow of this
process and its evidence in every case are different.
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So, it turns out clear dose dependence of decline cellularity of the marrow through 3 days of the post radiation
period. After irradiation of the dose 0.5 Gy. the amount of the myelocaryocytes reduces on 24,7 % (p < 0.05), after
irradiation of the dose 5 Gy. — on 70,2% (p<0.001, in intact control contained 124,7 x 106£4,9 x 109). In the next
days regeneration of the marrow occurs that finds a reflection in the restoration of the cells amount. This process
flows far more intensive with irradiation of less dose, after that in interval between 10-20 days hyperplasia of the
marrow is observed, as a results in 20 days the number of nuclear cells exceeds the level of intact control on 12,5 %
(p<0.05).

In the period of leaden intoxication without irradiation already after 3 days poisoning the content of the cells of
the marrow diminishes and maximally goes down in 10 days on 29,4 % (p < 0.05). After 10 days of the regenerative
period there is a tendency to the increase of the amount of the myelocaryocytes, however the full regeneration of
the cells does not occur.

The combined action of irradiation and lead is signified by potentiative effect that at the greater dose of irradia-
tion is expressed more considerable but here in both cases the capacity of marrow for regeneration goes down and
that is why renovation of the cellularity does not take place to the end of the experiment.

Conclusions:Irradiation of doses 0,5 Gy. and 5 Gy. reduces the amount of the myelocaryocytes in the first day
of the research with the difference in the dose 45 %, for 20 days at a dose 0,5 Gy. indexes exceed the level of the
intact control on 12%, at a dose of 5 Gy. the full renovation does not take place. The combined action of irradiation
and lead reduces the capacity of the marrow to regeneration to the end of the experiment, thus the difference of
indexes between the doses pf irradiation folds 20 %, renovation of the marrow cells is not observed till the end of
the experiment.
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