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AHHOT aLuA. BbicoKasi YyBCTBUTEIbHOCTbL K/IETOK KOCTHOIrO MO3ra K AeliCTBMI0 MOHM3UPYIOLLEro U3/TyuYeHUs akTy-
anunsnpyeT MNOWCK NpenaparToB, 0Ka3bIBalOLLMX BAVSHME Ha Nponundepaunio n anddepeHLNpPOBKY KIeTOK KOCTHOFO MO3-
ra nocne o6syyeHus.. Pa6oTa NocBsLLeHa U3yUYeHNo MOPdoIorMm 6epeHHO KOCTU 1 KOCTHOTO MO3ra 06/1y4eHHbIX X 1-
BOTHbIX MPX NPOCUNIAKTUYECKOM MapeHTepasibHOM BBeAeHWM HU3KOMOJIEKY/ISIPHOFO MpenapaTta U3 3aM6pUMOHAbHBIX
TKaHel NTul, SBAsoLLerocs NoTeHUManbHbIM PaAUoNpPOTEKTOPOM M UMMYHOMOZYNSTOPOM C BblpaXKeHHbIMU aHTUOKCK-
[aHTHbIMW, MPOTMBOBOCMANNTENLHBIMU M MMMYHOTPOMHbIMY CBOWCTBaMU. Ha 7 u 14 cyTKu Mocfe BO34eNCTBU OAHO-
KPaTHOro BHELLHero ToTaslbHOro Y-U3/lyYeHusl B UCC/elyeMOM OpraHe BbisiB/IeHbl BbIPAXKEHHbIE NPU3HAKU AUCTPOUM
CTPOMbI U MapeHXMMbl KOCTHOFO MO3ra W Yrn/IOTHEHWE CTPYKTYpPbl KOCTHOW TkaHW. Mpu nNpornakTUYecKom BBeAeHUN
npenaparta U3 aM6PUOHa/bHbIX TKaHe NTUL, KOHCTAaTMPOBaM UHULMALNIO OCTeoreHesa B KOCTHOM TKaHW M NPOLeccoB
KPOBETBOPEHMS B KOCTHOM MO3re MblLLeli Ha 7 CyTKY Noc/e BO3AelCTBUSA y-n3yueHus. Ha 14-e cyTKu nocne 06/1yyeHus B
KOCTHOW TKaHW 1 KOCTHOM MO3re XMBOTHbIX JaHHOV rpynnbl Ha6/104ann NPorpeccuBHbIE U3MEHeHWs! B MHTEHCUBHOCTM
remMoroasa, B 4aCTHOCTU, MO NOKa3aTesto aGCoMOTHOMO YMCIAa AAPOCOAEPIKALLMX KNETOK, YTO U OT/IMYA/IO aHHYIO OMbIT-
HYI0 Tpynny oT rpynmnbl CPaBHEHUS. B 0TAeNbHbIX CepUsx NPenapaToB CTPYKTypa KOCTHONO MO3ra COOTBETCTBOBA/IA NoKa-
3aTensam (r3noN0rMyYeckoii HOpMbl NPUCYLLLEN AaHHOMY BULY U BO3PACTY MbILLEA.

Resume. Considering the high sensitivity of the bone marrow stem cells to ionizing radiation, it is important to
search for drugs affecting the proliferation and differentiation of bone marrow cells after irradiation. Thereby, the mor-
phology of femur and bone marrow of irradiated animals with preliminary introduction of low molecular weight drugs
from embryonic tissues of birds was investigated.

The aim of our study was to analyze the morphological and functional characteristics of bone and bone marrow
of mice when administered extract of chick embryos to the external common single exposure to y-radiation.

The object studied were female albino mice weighing 22+1.0 g, 2 months of age. The work has been used in the
preparation of embryonic tissues of chickens produced by the technique developed in the Kharkov Academy of Animal
Health. Total single external irradiation of mice was performed using RUM-17 at a dose of 5 Gy on the basis of the State
Institution «Grigoriev Institute of Medical Radiology NAMS of Ukraine». Groups of animals (11 mice each): | group -
intact animals; Group Il - animals that were exposed to y-radiation; Group Il - animals which were administered the
preparation at a dose of 0,1 mg/kg each alternate day 5 times and irradiated after administration. The study of the mar-
row of femur was performed after 7 and 14 days after exposure to radiation. Workings with animals were in accordance
with the ethical standards of behavior with laboratory animals.

In animals exposed to total body irradiation on the 7th day of the experiment, bone revealed distinct signs of de-
generation of the stroma and parenchyma. It was also noted a thinning and bone resorption, structural changes of the
stromal microenvironment of the femur, which is expressed in hematopoietic tissue hypoplasia, were especially demon-
strated. In the medullary cavity of the bone cavities and gaps are identified, channels osteons narrowed compared with
samples taken from intact mice, and generally decreased activity of bone formation. On the 14th day after irradiation
there was observed a thickening of the compact substance shaft that was due to increase in the number osteons chan-
nels have a larger diameter. Marked nuclear deformation in bone osteocytes and bone as a whole parenchyma of the
control group of animals were a severe degenerative changes. Also in this group of animals to the 14th day of the exper-
iment to reduce the background activity of reducing the number of hematopoietic it was noted reticular fabric which is
normally found in the form of thin oxyphylic layers. However, comparatively more marked erythroid cell were identi-
fied by the hyperchromic color hematopoietic cells. In control mice, the bone growth was detected adipose tissue - in-
crease in the number of adipocytes. Thus, the histological study of bone tissue of animals after total body irradiation
indicates expressed violations of parenchymal-stromal relationships in hematopoietic tissue spongy substance of the
femur. In turn, it is known that the relationship between the stroma-parenchyma in the hematopoietic system is the
basis for the development and maturation of myeloid and lymphoid cells in normal.

There was stated the initiation of osteogenesis and the processes of hematopoiesis in the bone marrow of irradi-
ated animals at the 7th day after exposure to y-radiation at a dose of 5 Gr during prophylactic administration of avian
embryonic tissue preparation. On the 14th day of irradiation the progressive changes in comparison to control group
were observed in the bone marrow of irradiated animals which were administered avian embryonic tissues preparation,
and in some locations the bone marrow didn't differ from norm.
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BBegeHune

MN3BeCTHO, YTO KOCTHbIA MO3I UrpaeT Ba)KHYI PO/b B (POPMUPOBAHUN FEMOMOITUYECKOA
Huwu [LLin6kosa n gp., 2006; Mendez-Ferrer et al, 2010; Nagasawa et al, 2012] n ero mopdosornye-
CKOe COCTOSIHWE AB/ISAETCHA O4HWUM W3 F/1aBHbIX KPUTEPUEB B OLEHKe AelicTBUA 06/1yyeHUs Ha opra-
HM3M [LLUn6koBa u gp., 2006]. B yacTHOCTW, OfHOKpPaTHOE /IOKalbHOe 06/1lydeHne KOCTHOro Mo3ra B
fo3e 5-10 I'p BbI3bIBAET TAXKENYIO rMMonaasuio, pacllMpeHme U yMeHblLIEeHe KOCTHOMO3I0BbIX CUHY-
congos. O6nyyeHne B fo3e 20 I'p BbI3blBaeT XPOHUYECKYIO anaa3vio N 3aMeLlleHne KOCTHOro Mo3ra
XXMPOBOM N (hnBPO3HOM TKaHAMU. Bonee BbICOKME O4HOKpPaTHblE A03bl 06/yYeHUS Bbi3bIBalOT hUO-
PO3HOE nepepoXAeHne KOCTHOro Mo3ra, KOTopoe He MMeeT 06paTHOro pa3BUTUSA Aaxe nocse TpaHc-
naaHTaLnumM KOCTHOMO3r0BbIX CTBO/I0BbIX KNeTok [Tokoyoda et al., 2004].

YunTbiBas BbICOKYIO YYBCTBUTENIbHOCTb CTBOJIOBbLIX K/IETOK KOCTHOrO Mo3ra K fAelicTBuIo
VNOHN3VPYIOLLETO U3/TyHYeHUS, aKTyaslbHbIM SIBNSIETCA MOUCK NpenapaToB, OKa3blBalOLWMX BAUSHNE Ha
nponudepaynio 1 AndpepeHLNPOBKY KNETOK KOCTHOFO Mo3ra rnocfie obsyyeHusi. B cBA3u ¢ aTum,
npeAcTaBnsieT MHTepeC nlyyeHne Mopdosornm 6egpeHHoN KocT 061yHEHHbIX XXVUBOTHbIX MOC/E Mpej-
BapUTENIbHOI0 BBEAEHUS HM3KOMOJEKY/IAPHOr0 3KCTPaKTa M3 aMOPUOHasIbHbLIX TKaHeW NTuL, SBNASHO-
LLlerocsi UICTOUHMKOM LLUMPOKOro psiia 6MON0rMYeCcKN aKTUBHbIX MOIEKYNSIPHBLIX KOMMOHEHTOB - aMu-
HOKWUCOT, XXUPHbIX KUCNOT, POCTOBbIX (PaKTOPOB, UMTOKMHOB [Ky3HewuoBa 1 gp., 2014].

Llencto Hawen paboTbl 6bI710 MpoaHanmnampoBatb MOpPdO-hyHKLMOHaIbHbIE OCOGEHHOCTU
KOCTHO TKaHU 1 KOCTHOr0 MO3ra MblLlel Npy BBEAEHNM 3KCTpaKTa U3 aMOpPMOHOB Kyp Nepes BHeLU -
HVM 06LMM OAHOKPATHbLIM BO3JEACTBMEM Y-U3NTyUEHUS.

O6beKTbI " MeToAaAbl nccnepoBaHmMA

O6bEKTOM UccNefoBaHUSA ObIIN caMKU Genibix 6ecnopodHbIX Mbileid, maccoin 22+1.0 T,
2-MecsAYHOro Bo3pacTa obLieli YNCNEeHHOCTbI0 66 XXMBOTHbIX. B paboTe 6bla1 MCNONb30BaH 3KCTPaKT
M3 3MOPMOHasIbHbIX TKaHEN Kyp, MOJIyYeHHbI N0 MeToAWKe, pa3paboTaHHOM B XapbKOBCKOI 300Be-
TepuHapHOW akagemun [>KeryHoB n gp., 2013]. O6uiee ogHOKpaTHOE BHELLHee 06/1y4YeHne MblLlein
OCYLLLEeCTBNANOCL Ha YyCcTaHOBKe PYM-17 B o3e 5 'p Ha npoTsKeHun 12 MnHyT 30 CeKYHA NPU KOXXHO-
hokycHom paccTossHuKM 40 cm, cune Toka 10 MA, HanpshkeHun B Tpybke 180 kB, dunbTp 0.5Cu + 1Al
Ha 6a3e 'Y «MHCTUTYT MeanUnHCKon pagnonorun um. C.M. MpuropbeBa HAMH YKpaunHbi». Vccre-
[OBaHMe KOCTHOro mMo3ra 6eApeHHON KOCTW MPOBOAWUAM 4Yepe3 7 U 14 cyTOK Mnocne pagmauyoHHOro
BO34eNCTBUSA. YMCNO0 XXMBOTHbIX B K&XXAO0WM rpynne coctasnsano 22, NosoBMHA N3 KOTOPbIX 6blia Bbl-
BefleHa U3 3KCNEepUMEHTa Ha 7-e CYTKW, BTOpas NOJIOBUHA - Ha 14-e CyTKM onbiTa. [pynnbl XXUBOT-
HbIX: | rpynna - MHTaKTHble XXMBOTHbIE; |l rpynna - >XWBOTHbIe, KOTOPble 6bINN MOABEPTHYTHI Aeli-
CTBUIO Y-U3NYyYeHUs, BbiBEEHHblE U3 3KCMEepMMeHTa aHanornyHbiM o6pasom; Ill rpynna - >XMBOT-
Hble, KOTOPbIM BBOAMAM nNpenapat B fo3e 0.1 Mr/Kr nATMKpaTHO Yepes AeHb M N0 OKOHYaHUU BBeje-
HUA 0671y4Ynnun. 3abop MaTepuana ocyLLecTBASANCA B MUHUMa/IbHbIE CPOKW MOC/e BbIBEAEHUS OMbIT-
HbIX N KOHTPOJIbHbIX )XUBOTHbIX U3 3KCNEPUMEHTA Mo 3UPHbLIM HapKO30M. duKcauums martepuana
npoBogunnacb B NpocToM hmkcatope - 3abydepeHHOM opmanmHe (10% p-p dopmanbgernga). Mo-
cne hukcaumm npenapatbl OTMbIBaNM 1 NoABepranav NocTerneHHOMY 06e3BOXMBaHUIO B Cepun cnmp-
TOB BO3pacTatoLLleil KpernocTn B TeyeHne 1 cyTok. [lanee cneposana o6paboTka CMecbio abcotoTHOro
cnupTa ¢ XJ10pohOpMOM B COOTHOLLEHMM 1:1, 3aTeM KCMI0MOM W 3a/iIMBKa pacnjaBfeHHbIM Hacbl-
LWeHHbIM pacTBOPOM napaduHa B xnopoopme, gasnee TepMmoctatmposaHue npu 37°C B TedeHun 1
CYTOK. [lanbHelilas 3a1MBka NpoBoamnacs B TepmMmocTaTe nNpu temnepatype 54-56°C B Tpex nopumsax
napaguHa. 3aBepLuaroLLLas 3anmMBKa ocyLecTBasNach B napauH ¢ fo6aBneHnemM BOCKa € Nocseayto-
LWMM rosilydeHeM NapacuHoOBbIX 6/10K0B. Cpe3bl ¢ NapaHOBbIX 6/10KOB, TOWMWHOM 5-10 MKM, no-
nyyanu, ncnosb3ysa MUKpoToM. OKpallunBaHue cpe3oB nocsie 06paboTKM KCUI010M NPOBOANAN pac-
TBOPOM remMaToKCU/IMHA U 303MHa C NocneaywmnmMm 06e3B0XXKMBaAHMEM U 3aK/TI0YEHNEM Ccpe3a B CUH-
TeTUYeCcKylo cpefly Ha OCcHOBe nonuctupona (25 r 6ecuBeTHOro NONMUCTUPOAA, 5 M AnbyTundTanara,
¢ foBegeHUM Kcunonom o 100 mn 06béma). MMCTONOrMYecKMin aHaM3 NPoBOAUIN C UCNONb30BaHU-
€M CBETOBOro MmkKpockona Primo Star ¢ onTukoin Carl Zeiss, 06beKTUB NAaH-axpoMaTU4ecKom Kop-
pekynmn Plan-Achromat: 40X/0.65, okynsap 10x (eyepieces tox/18 Br.foc). AHannsnposanan no 3 cpe-
3a OT KaXKA0r0 >XMBOTHOIO U3 BCEX OMbITHbLIX U KOHTPOMbHOW rpynn. OTAeNbHO NOACUHUTLIBaAAN abco-
NIIOTHOE 4MCNo safpocofepXKalmx KieTok (KapuvouuToB) KOCTHOro mo3ra. VICTOYHUMKOM KOCTHOrO
MO3ra Cny>Xunu 6egpeHHble KOCTU. CyCneH3nio KOCTHOMO3IOBbIX KNETOK FOTOBUIN MEXaHUYeCcKUM
crocobom B cpefie, ANA Yero CyCreH3nio NPonycKaam vyepes LWINPUL, ¢ NOC/ef0BaTe/IbHO YObIBaOLLN-
MW Urnamu, punbLTpoBanu vepes 4-XC/0MHbIM KanpoHOBbIi unbTp. MoacumMTbIBaA/IN YUCIO S4POCO-
Jep>Xalnx K1eTOK B CYCMeH3MM KOCTHOTr0 MO3ra, BbIMbITOIO U3 6ejpeHHOM KOCTU B KaMepe [opsieBa.
Mony4veHHble faHHbIE NPEACTaBNANN B BUAE NPOCTON cpeAHel apuMeTUHEeCKON CO CPeAHUM NINHE -
HbIM OTK/IOHEHMEM. [pyn NPOBEAEHMN CTAaTUCTUYECKOrO aHann3a NpuMeHsscsa Kputepuin CTblofeHTa.
Pa3nuumna B cpefHUX apUPMETUYECKUX CHUTANN CTATUCTUYECKU 3HAYNUMbIMU NPU YPOBHE 3HAYMMO-
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cTu a - 5%. PaboTa Cc )XUBOTHbIMWU MPOBOAMAN COrNAaCHO MOJIOXKEHUSM AeKnapauumy rno ryMaHHomy
obpalleHnto ¢ 1abopaTopHbIMU XXUBOTHLIMU, UCNOMNb3YEMbIMU B 3KCMEPUMEHTa/IbHbIX UCC/1e40BaHU-
ax [European Convention ..., 1986].

Pe3ynbTaTbl U UX 06CYyXAeHUe

Mpy MMKPOCKONMYECKOM MCCef0BaHUM NpenapaTtoB 6e4peHHOM KOCTU MHTAKTHbIX MbILLE,
YCTAaHOBJ/IEHO, YTO OCHOBHOW 06beM MeTamM3apHOWM YacTu KOCTU MnpeAcTaBsfieH rybyaToii TKaHbio.
CHapy>Xu pacnonaraetcsi KOMnakTHas KocTb. KopTukanbHOe BelllecTBO, 06pasytolliee aMadnsa KocTu,
COCTOMT M3 KOCTHbIX MIaCTUHOK. Hapy>HbIl ¢/10l/i HaAKOCTHULbI 06pa3oBaH MOTHOW COeaUHUTENb-
HOW TKaHbl0, BHYTPEHHWIA €& CNov COCTOUT NMPENMYLLLECTBEHHO U3 OCTEONEHHbIX KaMbuasbHbIX Kre-
TOK, NpeocTe06/1acTOB M 0CTe061aCTOB Pa3IMYHON cTeneHn anddepeHUNPoBKN. CAOM OCTEOHOB YeT-
KO OMpeadensieTcss MexXkay Hapy>XHOW M BHYTPEHHEW KOCTHbIMM MMacTUHKaMW, B LEHTPe KOTOPbIX
HaxoAATCA KaHaslbl OCTEOHOB C MPOXOAALMMU B HUX KPOBEHOCHBLIMUM cocyaMn. B KOCTHbIX NMAacTUH-
Kax 4eTKo gndepeHUMPYOTCA NaKyHbl, BHYTPU KOTOPbIX cogep>kaTcsa ocTeoumTsl (puc. 1).

Puc. 1. BegpeHHas KOCTb MHTAKTHOIO XXMBOTHOI0: A - KOCTHble Tpabekynbl (1), KOCTHOMO3roBas
nonocTb (2); b - KocTHas TkaHb (1), KOCTHOMO3roBoW KaHan (2), remonoaTnyeckas TKaHb (3)
(oKpacka: reMmaToKCUINH 1 3031H X400
Fig. 1. Femur intact animal: A -the bone-trabeculae (1), bone marrow cavity (2); B - the bone tissue
(1), medullary canal (2), hematopoietic tissue (3) (colouring: hematoxylin and eosin X400)

OT KOMMaKTHOI YacTu Tpy6uaToil KOCTU B KOCTHOMO3TOBYHO MOJ/IOCTb BAAKTCSH KOCTHbIe Tpa-
6eKysibl. He)XXxHas cTpoma KOCTU 06pa3oBaHa PeTUMKY/SIPHOM TKaHblO, YXUPOBbIMU K/IETKAMWU 1 cocy-
aamu. MapeHXnMy CoCTaB/IAKT FreMono3TUUYecKne OCTPOBKM, COCTOSILLME N3 TEMOMO3TUYECKNX KNETOK
Ha pas3/IM4HbIX cTagmax anddepeHUnpoBku (puc. 1). B pesynbTate nogcyeta a6coMOTHOrO umucna
KapuoLWTOB KOCTHOrO MO3ra Y MHTAKTHbIX XWUBOTHbIX YCTAHOB/IEHO 3HauyeHue 16.9+1.28 x 109n

(puc. 2).

Puc. 2. AvHamuka copep-
YXaHusa abcontoTHOro Ynucna
HVI3KOMOﬂeKynﬂprll7l ﬂ'qpocop'ep)KaLU'MX K/1eTOK B
3MOPUOHA/IbHbIV SKCTPaKT KOCTHOM MO3re 6e,ﬂ,p8HHOI7I
KOCTU Mblleli npu npocu-
NaKTN4YeCKOM NMPUMEHEHUN
O6/1y4eHHbIE )XMBOTHbIE A 14 cyTkun 3KCTpaKTa N3 aMbpuoHasb-
-7 CyTM HbIX TKaHel NTuyy 06ny-
YEHHbIX )XUBOTHbIX
Fig. 2. Dynamics of the ab-
solute number of nucleated
cells in the bone marrow of
109/n the femur of mice in
prophylactic use in irradiat-
ed animals

VHTaKTHble MbILLN

B rpynne >XMBOTHbIX, NOABEPTHYTbIX TOTa/IbHOMY 06/ly4EHUI0 Ha 7-€ CYTKM 3KCNepuMeHTa, Ha
cpe3e 6eApeHHOl KOCTU BbISIB/IEHbl BblpaXXeHHble MPU3HAKM AUCTPOIUMN CTPOMbI M MapeHXUMbI
KOCTHOT0 MO3ra 1 ynsioTHeHMe CTPYKTYpbl KOCTHOM TKaHu (puc. 3).
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Puc. 3. Cpe3 6epeHHOI KOCTM MbILLW NOC/le OAHOKPaTHOro TOTasIbHOro 06/1y4YeHuns (7-e CyTKK).
A - cTpoma 1 napeHxMMa KOCTHOro Mesra: AUCTPonYecKn N3MeHeHHbIe KOCTHble Tpabekynbl (1);
KOCTHOMO3roBas noaocTb (2); rmnonaa3ns remono3TU4eckoi TkaHun (3); ANCTPOPUYECKN U HEKPO-

TNUYECKN N3MEHEHHbIe ocTeounThbl (4). b - yNNOTHEHHas CTPYKTypa KOCTHOM TKaHW (OKpacka: re-

MaTOKCW/IMH 1 3031H X400)

Fig. 3. Slice of thighbone after a single whole-body irradiation (day 7). A - the stroma and parenchy-
ma of the bone tissue: degenerative changes of the bone trabeculae (1); the medullary cavity (2);
hypoplasia of the hematopoietic tissue (3); degenerative and necrotic changes osteocytes (4).

B - the compact structure of bone tissue (colouring: hematoxylin and eosin X400)

B HEeKOTOpbIX MOMSIX 3pEHNSA OTMeUEeHO BbIpaXXEHHOE NCTOHYEHME TpabeKy ry6yartoli Koctu B
MeTamn3apHOM YyacTu. B HApy>XHOM C/10€ KOCTHbIX N/aCTUHOK onpefensnmcb KosnareHoBble BOSTOK-
Ha, ngyuime napanfiesibHO Apyr ApYyry B pa3HbIX HarnpaBneHUsX. Takxke Ha 7-e CYTKU Nocse ToTalbHO-
ro 06/1ly4eHUs XXUBOTHbIX O6bIJI0 OTMEYEHO UCTOHYEHUE U pe30pbumsa KOCTHOW TKaHU, HO OCOBEHHO
ABHbIMW 6bIIN CTPYKTYPHbIE NMEePecTPOiikK1M CTPOMasIbHOro MUKPOOKPYXXeHUS 6eApeHHOM KOCTU, KO-
TOpble BblpaXXasnucb B rMNonaasnm reMono3aTM4eckom TKaHW. Tak, abCconoTHOe YMCN0 KapuounToB
KOCTHOI0 M0O3ra y fJaHHOM rpynnbl XXMBOTHbIX - 2.1+0.19 x 1091, 4To 4OCTOBEPHO MeHbLue, (p<0.01),
YeM Yy MHTAKTHbIX MbILLel, N cocTaBuno 12% ot Hopmbl (puc. 2). B KOCTHOMO3roBOM MOa0CTU KOCTU
BbISABMAINCL YINY6/1IeHNA N NaKyHbl, KaHa/lbl OCTEOHOB CY>XEHbl MO CPaBHEHMIO ¢ 06pa3LamMmu, B3ATbI-
MW Y MHTAKTHbIX MblLLel (puc. 4).

Puc. 4. KocTHasa TKkaHb nocne ToTasibHOro
06nyyeHuns (7-e cytkun). Anctpoduye-
CKNE N3MEHEHNS KOCTHOM TKaHW: n3me-
HeHHble ocTeoumnTbl (1); CKNepo3 cocyoB
(2); eAnHNYHbIE ocTeo6nacTbl (3)
(okpacka: reMmaToKCU/INH N 303UH X400)
Fig. 4. Bone tissue after total body irradi-
ation (day 7). Degenerative changes in
bone tissue: osteocytes changed (1);
vascular sclerosis (2); individual osteo-
blasts (3) (colouring: hematoxylin
and eosin X400)

MN3BeCTHO, YTO 0CTE061aCThbl PerynmpyroT NpoLeccbl ocTeoreHesa U remonossa. B yacTtHocTH
0CTe06/1aCcTbl CEKPETUPYHOT LUTOKUHLI, CTUMYNMpYOLL e nponudepaLmio CTBOMOBbIX KPOBETBOPHbIX
knetokK (CKK). B To >Xe Bpems OHU NPOAYLMPYIOT B MEXK/IETOUYHbIA MaTpuUKC 6eN10K OCTENOHTUH, AB-
nAWKniica obpaTtHbIM perynsatopom cogep>kaHma CKK [Stier et al., 2005], T. e. HeE3HAUMTENbHOE KO-
NINYECTBO 0CTE06/1aCcTOB B KOCTHOM TKaHW XXMBOTHbIX, MOABEPIHYThIX 06/1yUeHUI0, SABISETCA MapKe-
pOM BSI/10 TEKYLLMX pereHepaTopHbIX npoueccoB. O6 3TOM CBUAETENbCTBYIOT XaOTUYHbIE, OYaroBble
CKOMJIEHUS TeMOMO3TUYECKMX K/1IeTOK B CTPOMe 6efjpeHHOM KOCTU, a TaKXXe yBe/IMUYEHNEe KOMYecTBa
aAunoLnTOB, KOTOPbIE B OT/IMYME OT OCTE06/1aCTOB ABASAKOTCA MHITMOUTOPaMU remMornoasa.

Mocne npeaBapuUTeNbHOrO BBeAEHUS HU3KOMOJIEKY/ISAPHOro npenapara n3 aMOpuoHanbHbIX
TKaHel NTUL, 3KCNepuUMEHTa/IbHbIM XXMBOTHbLIM Ha 7-e CyTKM nocse 06aydeHnss Habnwganach coBep-
LWEHHO MHasA Mopgosiormyeckas KapTUHa KOCTHOWM TKaHW M KOCTHOro mMosra. KocTHble Tpabekynbl
ryé4yaToi KocTu, BAAKOLLNECS B KOCTHOMO3IOBYHO MOJIOCTb, ObI/IM 3HAYNTE/BLHO LLUKPE MO CPaBHEHUIO C
rpynnoii KOHTPOsisA. B KOCTHOM TKaHW YXUBOTHbIX AAHHOW Fpynnbl BbiSABAEHO 60/bLI0E KONYECTBO
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0CcTe061acToB, UYTO CBUAETENbLCTBYET 00 MHULMALUM OCTEOreHe3a W MPOLLECCOB KPOBETBOPEHUS B
KOCTHOI TKaHM 06/1y4eHHbIX XXUBOTHbIX (puC. 5).

Puc. 5. Cpe3 6egpeHHON KOCTU MblLein (7-e CYyTKM 3KCMNEPUMEHTA), NOoc/e TOTaslbHOro 06/1y4eHNs Ha
thoHe NpefBapUTENLHONO BBEAEHUS NMpenapara U3 aMbpuoHanbHbIX TKaHe NTul,. A: KocTHble Tpabe-
Kyfbl ry6yaTtoli KocTu, BAatoLLLMecsi B KOCTHOMO3IOBYH MOJOCTb, LLUNPOKNE, HeYMN/I0THeHHbIe (1); ru-
nepnaa3ns reMmornoaTU4ecKom TKaHu (2); 0cTeouMTbI C AapaMn HopManbHoM cTpyKTypbl (3).

B: CkonneHne reMono3aTUYECKMX KNNeTOK (1), aKTUBHbIN reMmono33 u yMepeHHOoe KO/IM4ecTBO
MaKpocdaros B Nos10cTV 6e4peHHON KOCTU (OKpacka: reMaTOKCU/IMH 1 303UH X400)

Fig. 5. Slice of thighbone mice (day 7 of the experiment) after total body irradiation prior to injection
background of avian embryonic tissues. A: the bone trabeculae of spongy bone jutting out into
the medullary cavity wide: unconsolidated (1); hematopoietic tissue hyperplasia (2); osteocytes
with the nuclei of normal structure (3). B: An area of hematopoietic cells (1), the active hematopoiesis
and moderate number of macrophages in the cavity of the femur (colouring: hematoxylin
and eosin x 400)

MoMMMO M3MEHEHMIA B KOCTHOM TKaHU, Bbl/In OTMEYeHbl CBMAETENbCTBA aKTMBU3ALLMKN FeMO-
rnos3a B MaTpukce 6e4peHHON KOCTM, KOANYeCTBO 61acTHbIX (DOpM 3Ha4YUTe/IbHO Npeobsagano Hapg
60nee anddepeHUMPOBaHHbIMN KNETKAMW KOCTHOIO M0O3ra, Y1Mcno KapnoumTos coctaemio 10.3+0.2
X 109N, 4to B 5 pa3 npeBbllWasio 3HAYEHUS Y 06/TyHEHHbIX MblLUEr, He NO/yYaBLIUX NpenapaT Ha 7
CYTKW nccnegoBaHus, u coctasnisino 59.5% Hopmbl (CM. puc. 2, 5).

Ha 14-e cyTKn nocne o6/7y4eHNs B KOHTPO/IbHOM rpynne »XMBOTHbIX HOpManu3saynum mopgo-
NNOTMYECKOW CTPYKTYpbl 6e4peHHON KOCTU He HabN4anockb. B 4acTHOCTM OTMEYEHO YTO/ILLEHNE KOM-
MakTHOro BewecTBa Agunagusa, 4YTO MPOMCXOANI0 BCNEACTBUE YBE/IMYEHUS KOMMYecTBa OCTEOHOB,
npuyem KaHasbl OCTEOHOB MMeNu 6onblnii gnametp. OTMedeHa Aedopmaumsa aaep B ocTeoumTax
KOCTHOI TKaHU 1 B LIe/IOM Ha 14-e CyTKM Moc/ie TOTa/IbHOro 06/1y4eHUs NapeHXnmMma KOCTU KOHTPO/Ib-
HOM TPyNnMbl XXMBOTHbIX Obl/1a C BblpaXXeHHbIMW AUCTPOGOUYECKUMN U3MEHEHUSMU (puc. 6). Abco-

NIIOTHOE YUCO0 KapuoUMTOB Ha AaHHble CYTKMW
uccnegosaHus - 7.2+0.31 x 109, 4To cocTaBu-
no 42.3 % oT HopMmbl, (puc. 2).

Puc. 6. KocTHasa TkaHb Moc/ie TOTaslbHOro 06y-

yeHuns (14-e cyTKn). VIcToHYeHHas, guctpodu-

YecKU N3MeHeHHas KOocTHas TKaHb (1); ocTeouu-
Thl (2); cocyabl (3)

(okpacka: reMaToKCUINH 1 303UH X400)
Fig. 6. Bone tissue after total body irradiation
(day 14). Thinning, dystrophic changes of the

bone (1); osteocytes (2); vessels (3)

(colouring: hematoxylin and eosin x 400)

Tak)e B J]aHHOM rpynne >XMBOTHbIX Ha 14-e CyTKU 3KCnepuMeHTa Ha (DOHE CHXKEHUIN aKTUB-
HOCTU reMornoa3a 0TMeUeHO yMeHbLUEHWEe KOJTMYecTBa PETUKYNISIPHOWM TKaHW, KOTopasi B HOp  06Ha-
pPY>XM1Banach B BUe TOHKUX OKCUMDUBbHBIX NPOCioeK. BMecTe ¢ TeM 0TMeUYeHO CPaBHUTELHO 60/bLUe
K/IETOK 3pPUTPOLMUTAPHOrO psiAa, KOTopble NAEHTUMULNPOBASINCE MO TUNEPXPOMHOI OKpacke remo-
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MO3TMUYECKMX KNETOK. B KOCTHOW TKaHW 06/1y4eHHbIX MbllLel 6bI/10 BbISIBIEHO pa3pacTaHune XK1UpoBoii
TKaHW.

Ha 14-e cyTKu nocne 06/1y4eHUs B KOCTHOM TKaHW XKMBOTHbIX, KOTOPbIM Mepeg 06/1ydeHnem
BBOAW/IM MpenapaT U3 3aMOPUOHaNbHbIX TKaHen NTUL, MO CPaBHEHMIO C KOHTponeM Habnwganunch
NPOrpeccuBHblE U3MEHEHUS. YTrny6/ieHniA U BbleMOK B KOMMAKTHOM KOCTW AMadnsa co CTOPOHbI
KOCTHOMO3TrOBOW MOMOCTM He 06HapyXKeHO. B Hapy>KHOM c/ioe 06LMX KOCTHbIX MIacTUHOK onpege-
NANUCL KONMareHoBble BOMIOKHA, UAYLLME NapaasiesibHo Apyr APYry B pasHbiX HanpaBneHusix (puc. 7).
B L,e/10M B HEKOTOPbIX MOJISIX 3pEHUSI KOCTHAs TKaHb He OT/InYanacb 0T HOPMbl. B KOCTHOM MaTpuKce
aKTUBM3aLMMN remoroasa, Takoli Kak Ha 7-e CYTKW 3KCMepuMeHTa, He Hab6ntoganocb, abconoTHoe
4YMCNO KapuUouMTOB cOCTaBUMO 16.7+1.6 x 109N, 4TO 6GbISIO COMOCTABMMO CO 3HAYEHUAMU B HOPME U
[locTOBepHO npeBbllwano (p<0.05) AaHHbIe, NOMYYEHHbIE Ha 14 CYyTKN Yy 06/yYeHHbIX KMBOTHbIX 6€3
NPUMEHEHNs SMOPUOHASIBHOTO KCTPaKTa. B mone 3peHust BbIABASNNCL e4MHUYHbIE agunouuTbl. B
Lie/IoM CTPYKTYpa KOCTHOM TKaHW AaHHO rpynmbl XXKUBOTHbLIX HE OT/IMYanack oT MHTaKTa (puc. 7).

Pilc. 7. KocTHas TKaHb Mblweit (14-e
CYTKW 3KCMEPUMEHTA), Moc/e ToTasbHO-
ro o6sy4yeHuns Ha hoHe NpeaBapuTeb-
HOro BBeAeHUS npenapaTa u3 amopumo-
HaNbHbIX TKaHewr NTUL: HopManm3auuns
remonos3a (l); HopmanbHasa CTPyKTypa
2 KOCTHOW TKaHu (2); octeo6nactbl (3)
— (oKpacka: reMaTOKCUVH 1 303UH X400)
Fig. 7. Bone mice (day 14 of the experi-
ment) after total body irradiation prior
to injection background of avian embry-
onic tissues: normalization of hemato-
poiesis (1); normal bone structure (2);
osteoblasts (3) (colouring: hematoxylin
and eosin x 400)

Takum 06pa3om, NpPoBeeHHbIE TMCTONOrNYEeCKNE NCCNEef0BaHUS KOCTHOM TKaHU U KOCTHOTO
Mo3ra 6egpeHHON KOCTU XXUBOTHbIX NMOCME TOTa/IbHOro 06/1y4eHNs CBUAETENbCTBYOT O BblpaXKeHHbIX
HapyLLIeHMSAX MapeHXNMaTO3HO-CTPOMasIbHbIX B3aUMOOTHOLLIEHWI B KPOBETBOPHOW TKaHM ryé4yaToro
BellecTBa 6egpeHHON KocTU. B cBOKO o4vepedb M3BECTHO, YTO B3aMMOOTHOLUEHMS CTPOMA - MapeHXu-
Ma B cucTeMe remonnmdonossa ABNATCA 6a3McoM ANs Pa3BUTUS U CO3PEBaAHUSA MUENOUAHbBIX W
NMMAONAHbIX KNEeTOK B HOpMe. [loKa3aHo, YTO CTPpOMasibHble AedeKTbl MOTyT UrpaTh K/AKYEBYHO POsb
B pa3BMTMM remo6/1acTo30B, BK/AKOYasA 3aboneBaHWUs, 00YC/MOB/EHHblE MalUTHM3aUWen reMonmm-
¢honoasa [Ghia et al., 2005; Scadden, 2007; Krause et al., 2013].

3aKnw4yeHune

MpeaBapuTenbHOe BBeAEHME MblllaM HU3KOMONEKYNSAPHOrO npenapara U3 aMbpuoHasbHbIX
TKaHel NTuL nepej BO34eliCTBMEM Ha HUX 06LLEro BHELIHEro OAHOKPATHOro y-u3nyvyeHus B gose 5
'p NpepoTBpallano HapylleHMe ocTeoreHesa 1 remonoasa B 6epeHHON KocTu. Ha 7-e cyTKu nocne
BO34EMCTBUSA Y-N3NYUEHUS B YKa3aHHOM PEXVMe B KOCTHOWM TKaHW >XVUBOTHbIX BbISIBNIEHO 60/bLLIOE
KOJINYEeCTBO 0CTe06/1acTOB, CBMAETENbCTBYIOLLEE 06 MHULMALLMN OCTEOreHe3a M NMpoLEeCcCOB KPOBETBO-
peHns B KOCTHOM MO3re 06/1y4EHHbIX XXMBOTHbIX, MPU YeM Ha 14-e cyTKU nocne pagnalnoHHOro Bo3-
[JencTBMA Ha hoHe NMPUMEHeHUS nNpenapaTa Mopdonornyeckass KapTuUHa B LiesIoM 6blia TPYAHO OT-
nnyrma oT HopMbl. Mpu NogcyeTe abCcoOTHOrO YKcIa S4pocoepXKalnx K1eToK B KOCTHOM MO3re
6epeHHON KOCTU 6bl/1I0 06HAPYXXEHO ero 3HaYNTEeNIbHOE CHDKEHMNE Ha 7 1 14-e cyTKuM nocne o6nyde-
HVS1 B CPABHEHUN C MHTAKTHbLIMU XXUBOTHbIMWU. [pyn NporunakTU4ecKoOM MPUMEHEHUN HU3KOMOsIe-
KY/ISSPHOT0 3MOPUOHANIbHOI0 3KCTPaKTa 06/1y4eHHbIM XUBOTHBLIM A4p0COAePIKaLLMe KNeTKU KOCTHO-
ro Mo3ra He MocTpajanu B KOIMYECTBEHHOM OTHOLLEHMW B TOM e Mepe KaK K/1eTKM KOCTHOro Mo3ra
6e3 NpUMeHeHUs 3KCTPaKTa, M Ha 14-e CyTKM UX YNCO JOCTUrasio HOPMasbHbIX 3HauYeHu. MNpuse-
JeHHas ructomopdosiornyeckas KapTUHa KOCTHOM TKaHU M KOCTHOro mo3ra 6eApeHHON KOCTU Mbl-
weii, cchoopmupoBaBLLasca Ha oHe NPonNaKTUUYEeCKOro NpUMeHeHUs npenapaTa U3 am6pmoHasnb-
HbIX TKaHeW NTUL, Nepes BO3AeACTBUEM BHELLHEr0 TOTa/IbHOr0 O4HOKPATHOIO Y-N31y4eHns B cybne-
TanbHOM fo3e 5 I'p Ha Mbllel, CBUAETENbCTBYET O NEPCNEeKTUBHOCTU NMPUMEHEHUS PafNONpPOTEKTOP-
HbIX CBOWCTB AaHHOW Cy6CTaHLU M.
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