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OLIIHKA PAIIOIIPOTEKTOPHOI JIII MEJAHIHOBUX
INIT'MEHTIB BASUJIIOMILETIB HA TEMOIIOETUYHY
CHUCTEMY MUIIEH Balb/C ITPXU OITPOMIHEHHI
IOHI3YIOUOIO PAJIALIIEIO Y CYBJIETAJIBHIN 1031

Merta: ouiHka pagionpoTeKTopHOT fii MenaHiHOBMX NirMeHTiB 6a3naioMiLleTiB Ha KPOBOTBOPHi CTOBOYPOBi KNiTUHU Ta
KNiTUHW-NoNepeaHUKK KicTkoBoro Mo3ky muweii Balb/C y pa3i BnimBy ioHi3ylouoi paaiauii B cy6netanbHiii fosi.
Marepianu i meTogu. 3a fONOMOrol0 OPUTiHANLHOTO METOAY KYyNbTUBYBAHHA Yy renesux Andy3inHux kamepax in vivo
KNiTUH KicTKoBOro mo3ky muuweit Balb/C 6yno pocnigeHo eheKTUBHICTb KONOHIEYTBOPEHHS TEMOMNOETUYHUX KINTTUH-
nonepeaHMKiB TBApuH, aKux O6yno nigaaHo Aii ioHisyloyoi paaiauii y cybnetanbHiit [03i, 338 YMOB 3aCTOCYBaHHA po3-
YMHY MENaHIHOBUX MirMeHTiB 6a3uaiomiLeToBux rpubis y sKoCTi pagionpoTekTopa.
Pe3ynbratn Ta BUCHOBKU. [locnimKeHHs (yHKLIOHANbHOT aKTUBHOCTI KNiTUH-NONepeAHUKiB KiCTKOBOTO MO3KY On-
pomiHeHux muuei Balb/C no3Bonnno ouiHUTK CTaH KPOBOTBOPEHHS 3a yMOB Aii ioHi3yto4oi papiauii Ta npu none-
peaHiin 06pobui TBapMH PO3YMHOM MENaHIHOBMX NirMEHTIB Y AKOCTI paaionpoTekTopa. byno 3'scoBaHo, Wo nig BNAK-
BOM 10Hi3yl040ro BUNPOMiHIOBaHHSA 3HUXKYBANACsA KOJOHIEYTBOPIOIOYA aKTUBHICTb KICTKOBOFO MO3KY MULLEN NOpPiBHSA-
HO 3 KOHTposieM. PO34MH MenaHiHoBMX MirMeHTiB OyB 34aTHUM NiaBULYBaTU QYHKLIOHANbHY aKTUBHICTb KiCTKOBOTO
MO3KY ONpOMiHeHWX TBapuH. OTpuMaHi pe3ynsTaTu pafionpoTEKTOPHOT Ail po3YMHy MeNaHiHOBMX NirmMeHTiB 6a-
3uUAioMiLeTiB Ha onpoMiHeHi cTOBOYPOBi KNiTMHM Ta ix Hawapku (KNiTMHW-NONepesHUKM) MOXKYTb OyTU NiArPYHTAM
AN po3pobKM 3aco6iB 3axMCTy OpraHi3my NIOANHM Bif NOWKOAXKYOYOT Aii i0Hi3ylo4oi pagiauii.
KniouoBi cnosa: remonoes, ioHi3ylouya pagiauis, KNiTMHU-nonepesHUKM, MENAHTHW, KyNbTypa KNiTUH.
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ASSESSMENT OF RADIOPROTECTIVE ACTION OF
BASIDIOMYCOTIC MELANIN PIGMENTS ON THE
HEMATOPOIETIC SYSTEM OF Balb/C MICE UNDER
EXPOSURE TO IONIZING RADIATION IN SUBLETHAL DOSE

Objective. Assessment of radioprotective action of basidiomycotic melanin pigments on hematopoietic stem and
progenitor bone marrow cells of Balb/C mice in case of exposure to ionizing radiation in sublethal dose.
Materials and methods. Using original method of cultivation in gel diffusion chambers in vivo of bone marrow
cells of Balb/C mice we investigated the colony-forming efficiency of hematopoietic progenitor cells of the ani-
mals, which were exposed to ionizing radiation action in sublethal dose, in case of treatment with melanin pig-
ments solution of basidiomycotic fungi as radioprotector.

Results and conclusions. Investigation of functional activity of bone marrow progenitor cells of Balb/C mice
allowed assessing their hematopoiesis state in case of ionizing radiation action, as well as in case of previous treat-
ment of the animals with the solution of melanin pigments as radioprotector. It was determined that under the
influence of ionizing radiation the colony-forming activity of mice bone marrow has decreased comparing to con-
trol. Solution of melanin pigments was able to enhance the functional activity of bone marrow of irradiated ani-
mals. Obtained results of radioprotective action of basidiomycotic melanin pigments solution on irradiated stem
cells and their descendants (progenitor cells) may become the evidence for development of the protective means

for human organism from the injuring action of ionizing radiation.
Key words: hematopoiesis, ionizing radiation, progenitor cells, melanins, cell culture.
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BCTYII

KicTkoBuit MO30K HaJIEXKUTh IO TKAHWH, 1110 MAlOTh BU-
COKHWI1 MITOTUYHUI iHAEKC, a OTXKE I BUCOKY UYYTJIMBICTh
JI0 ioHi3yrouol paniauii. HakonuueHnuii B pagiodionorii
JIOCBiJI TOKAa3aB, 1110 aKTUBHO MpoJlichepytodi KIITUHU €
pamgiouyTAMBUMM, a 3pPiJIillli MalOTh OiIbIIY CTIAKICTb A0
orpoMiHeHHH [ 1, 2]. Crig maKpecanTH, 110 CTOBOYpOBa
KPOBOTBOpHA KJIITMHA 3aJIeXKHO Bill CTajii KJIITUHHOIO
LIMKJTY TTO-pi3HOMY pearye Ha IIpOMEHEBE YPaK€HHS —
HaMOLIbII PaJiovyTIMBOIO BOHA BUSIBIISIETHCS IIi 4yac
MmiTo3y [3]. Kputnaamumu 17151 BiZHOBIIEHHS TEMOITOE3Y €
TEMOITOCTUYHiI CTOBOYpPOBi KJITMHM, IO 3aJIMIIWINCH
IHTAKTHUMM TTiCJIS1 OTIPOMiHEHHSI.

Oco06aMBOI aKTyaJlbHOCTI HaOyBa€ 3aBOaHHS 3aXUCTy
OpraHi3zmy JIFOAMHU TIPU KOHTAKTI 3 JxKepeaaMU 10Hi3y10-
Yol pafiallii, a TaKOX MOLIYK i BUBYEHHSI IIPeIapariB, 1110
MaloTh PalioNpPOTEKTOPHI BaacTuBoCTi. [IpoTe croromaHi
He iCHY€E TaKoro pamiorpoTeKTopa, sSKuii O 0IHOYACHO
He OyB TOKCUYHUM JIJIs1 OpraHizmy, OyB Ji€BUM IPOTITOM
TPUBAJIOTO Yacy, HeIOPOrMM Y BUPOOHULITBI Ta 3py4HUM
y 3acTocyBaHHi. ToMy TepCreKTUBHUM € MOIIYK i J0-
CJTiIKEHHST peYOBUH MPUPOIHOTO TTOXOIKEHHS, 110 1103~
0aBJIeHi TOKCUYHOTO BILUIMBY Ha OpraHi3M Ta MOXYTb Ma-
TU BUPAXEHi paiioNpOTEeKTOPHI BJIACTUBOCTI.

B«J Bilko Nadiia Mykhailivna, e-mail: nadia.bilko @gmail.com

INTRODUCTION

Bone marrow belongs to the tissues which have
high mitotic index and therefore high sensitivity to
ionizing radiation. The experience accumulated in
radiobiology has shown that actively proliferating
cells are radiosensitive, but more mature ones have
higher resistance to irradiation [1, 2]. It should be
mentioned that stem hematopoietic cell diversely
reacts to radiation damage depending on the stage
of cell cycle — it is the most sensitive during mitosis
[3]. Hematopoietic stem cells which stayed intact
after irradiation are critical for the hematopoiesis
repair.

Particular relevance appears in the task of human
organism protection during the contact with ionizing
radiation sources, as well as the search and study of
compounds with radioprotective properties. However,
for today no such protector exists, which would be both
non-toxic for the organism and effective during the
long time, as well as inexpensive to manufacture and
convenient in usage. Hence, it is very promising to re-
search and investigate the substances of natural origin,
which are devoid of toxic influence on the organism
and may have pronounced radioprotective properties.
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META JOCJIIJIZKEHHA

MeToro nociimkeHHs OyJjia OLiHKAa paaionpoTEeKTOPHOI
JIil MeJIaHiHOBUX IIiIrMEHTiB 0a3uAiOMilIETiB Ha KPOBO-
TBOPHi CTOBOYPOBi KIITMHU Ta KJIITUHU-TIONIEPEIHUKHN
KicTkoBoro Mo3ky muiueit Balb/C y pasi BBy i0Hi3y-
1040l pagiallii y cybJjieTajabHilt 103i.

MATEPIAJIN 1 METOJIN

Y po60Ti 06’€KTOM NOCTiIKEHHS OYB KiCTKOBUIT MO30K,
BWJIYYEHMI 31 CTErHOBMX KiCTOK MMUIIE-caMIIiB JIiHil
Balb/C na 1, 7 Ta 30-Ty 100y micjis OIIpOMiHEHHS iOHi-
3yI04oI0 pamialieto y cybaetanbHiit 1o3i 5,85 Ip. Cepen
JIiHi/ 71a00paTOPHUX MUIIEN, 1110 BUKOPUCTOBYIOTHCS Y
pagio0ioJOriYHUX JOCTIIKEHHSIX, BOHU MalOTh HalBU-
11y YYyTJIMBICTh A0 i0Hi3yo4oi pamiauii — 1x JIIso/30 cTa-
HOBUTH 5,7—5,9 Ip [4]. TBapuH Oyj10 MOAIIEHO HAa TPpU
TPy — KOHTPOJIb (n = 3), ONpOMiHEHi TBapuHU (n = 3)
Ta TBApUHU, SKUM O€3MOCEepeIHbO Tepea OMPOMiHEH-
HSM OyJI0 3p00JIEHO BHYTPIITHBOUEPEBHY iH E€KIIIIO PO3-
YUHY MeJaHiHOBMX ITirMeHTiB y 103i 0,05 Mxr Ha 100 r
Baru TBapuH (n = 3). Po34yuH OyJi0 HalaHO CITiBpOOITHU-
KamMu THCTUTYTY npoOeM Ge3MeKr aTOMHUX eJIeKTPOC-
taHuiit HAH Ykpainu. TBapuHaMu-peuunieHTaMu 0yaiu
iHTakTHi Muii aiHii Balb/C (n = 45). Yci maHinmysuii 3
TBapMHAMU MPOBOIMIIMCS 3TiTHO 3 BUMOTaMM, 110 CTO-
CYIOTBCSI POOIT 3 BUKOPUCTAHHSIM €KCIIEPUMEHTAIBHUX
TBapUH.

J1st oTprMaHHS KJIITUH KiCTKOBOTO MO3KY TBapUH 3a-
OMBaJIM METOIOM LEPBiKAJIBHOI AWCIOKAIlil CITUHHOTO
MO3KY B IIMIAHOMY BiJJIiJli Ta BUIy4Yaad CTETHOBI KiCTKU.
ITicns uboro 3a yMoB CTEPUIbHOCTI BilKpUBaIn KiCTKO-
BOMO3KOBHIA KaHaJ i 3a TOIOMOTOIO IIIIPUIIA 3 CEPEIO-
uiieM RPMI-1640 (Gibco) BUMMBaIM KIIITUHU KiCTKO-
BOTO MO3KY Y CTEPUJIbHY MJIACTUKOBY Ipo0ipKy. OTpu-
MaHy CYCIIEH3il0 pecycneHAyBalu Kpi3b TOJIKU, JiaMeTp
gxux noctyrnoBo 3meHyBanu (20G, 21G, 23G, 25G ta
26G) Ta ¢inbTpyBaln Kpi3h 4-IIapoBU KalpOHOBUIA
dinbTp.

KinbKicTh KIITUH KiCTKOBOIO MO3KY Yy ITONEpeIHbO
MPUTOTOBAHIN CyCIIeH3il BU3HAYaIU IUISIXOM iX ITiapa-
XyHKY y Kamepi TopsieBa. [daji mpoBoauad po3paxyHKU
Ta PO3BOAMJIN CYCIICH3iI0 KITHH IOBHUM XXWUBWJIBHUM
cepeloBUILIEM TaKUM YMHOM, 1100 y KiHLIEBOMY pe3yJib-
TaTi B KOXHili refieBiii nudy3iliHiil Kamepi, Ika BUKOpPHC-
TOBYETbHCS ISl KyJbTUBYBaHHsI, 0y10 100 000 kiiTuH.

[loBHEe XKVBWIbHE CEPEOOBHUIIE, IO 3aCTOCOBYBAIOCS
IJIsl KYyJABTUBYBaHHS y IeleBUX OIMQY3iHHUX Kamepax
in vivo, TOTyBaJi Ha OCHOBi cepemouiia RPMI-1640
(90 %), no sixoro pmomasanu 10 % emOpioHaTBbHOI TeITIOL
cupoBaTKku (Sigma), neHiuuiIiH Ta ctpenToMilluH («KuiB-
menrnpemnapar») mo 100 Ox/mi, a Takox 10 MM L-1mmo-

OBJECTIVE

The aim of investigation was to assess the radio-
protective action of basidiomycotic melanin pig-
ments on the hematopoietic stem and progenitor
cells of the bone marrow of Balb/C mice under the
influence of ionizing radiation in sublethal dose.

MATERIALS AND METHODS

In the current work the object of investigation was
bone marrow obtained from the femoral bones of
male Balb/C mice on the 1st, 7th and 30th day after
the exposure to ionizing radiation in sublethal dose of
5.85 Gy. Among the laboratory mice lines, which are
used in radiobiological investigations, they have the
highest sensitivity to ionizing radiation — their
LDso30 is equal to 5.7—5.9 Gy [4]. The animals were
divided into three groups: control (n = 3), irradiated
animals (n = 30), and animals which directly before
irradiation were intraperitoneally injected with
melanin pigments solution in the dose of 0.05 ug per
100 g of body weight (n = 3). The solution was pro-
vided by the colleagues from the Institute for Safety
Problems of Nuclear Power Plants NAS of Ukraine.
The recipient animals were intact Balb/C mice
(n=45). All the manipulations with the animals were
performed according to the requirements which con-
cern the works with experimental animals’ usage.

To obtain bone marrow cells the animals were
euthanized using the method of cervical disloca-
tion of spinal cord in cervical region and femoral
bones were excluded. After that in sterile condi-
tions medullary canal was opened and using the
syringe with RPMI-1640 medium (Gibco) bone
marrow cells were flushed out into sterile plastic
tube. Acquired suspension was resuspended
through the needles with gradually decreasing
diameter (20G, 21G, 23G, 25G, and 26G) and fil-
tered through 4-layered capron filter.

The number of bone marrow cells in previously
prepared suspension was determined by their
counting in Goryaev’s chamber. Subsequently the
estimation was performed and cell suspension was
diluted with complete medium so that as a result
100 000 cells were in each diffusion chamber,
which is used for cultivation.

Complete growth medium, which was applied for
the cultivation in gel diffusion chambers in vivo, was
prepared based on the RPMI-1640 medium (90 %),
with adding 10 % of fetal calf serum (Sigma),
penicillin and streptomycin (Kyivmedpreparat)
each 10 U/ml, as well as 10 mM of L-glutamine
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TaMiHy (Sigma). OTpuMaHe cepeloBMIIE 3MIlTyBaId i3
0,66 % arapoBum rejem (Difco) y criBBigHOImIEeHHi 1:1.

IIpuroroBaHy CyCIleH3il0 3a JOIIOMOIrOI IUMIpULIA
IIBUJIKO PO3JIMBAIM 10 Kamepax mo 0,2 M1 y KOXKHY.
HudysiiitHa kamepa sIB/IsIE COO0I0 MPO30PUIA LMITIHAD,
o mae giametp 0,8—1 cm i Bucoty 5 mMm. BoHa Buro-
TOBJIEHA 3i CHeliaJbHOIO TeJll0, 10 MICTUTh Yy cO0i Mo-
pu niametpom 0,2—0,22 MM, sIKi € TTOBHICTIO HEITPOHUK-
HUMM 330BHi JUISI KJIITUH iIMYHHOI CUCTEMU TBapUHM-
peLMITiEHTa, TIPOTe HE MepeliKoIKaTh AUdy3ii MakK-
POMOJIEKYJI, TaKUX SIK iHTepJEeHKiHU, KOJIOHIECTUMY-
JII0104i (haKTOpH, XeMOKiIHU, POCTOBI (haKTopH Ta iH. [5].

TBaprHaAMU-pELUITIEHTAMM KaMep BUCTYIaJKd He-
ornpomiHeHi mui Jiinii Balb/C. 3a no0y no immnnaH-
Tallii TeJIeBUX KaMep MUIIell oOpoOIIsiin IUKIT0(hOoC-
(a"HoMm («Arterium») y mosi 200 Mr/Kr macu TBapuH
JUUTS. IPUTHIYEHHS 1X iMyHOJIOTiYHOI aKTUBHOCTI. s
LbOTO TBapMHAM poOMJIM iH’€KLil0 LUKIodochaHy
BHYTpIITHbO4YepeBHO. 3a 20 XBUJIMH IO ONEPyBAHHS
MHUIIaM Yy 4YepeBHY IIOPOXHUHY BBOAMJIM HapKO3
Sagatal (RMB Animal Health) y n103i 200 Mr/kr Mmacu
TBapUHMU.

Ha 11-1y 100y KyJI1bTUBYBaHHSI TBAPUH-PELIUITIEHTIB
3a0MBaJii METOJOM ILIEPBiKaJbHOI AMCIOKALIil CITMH-
HOTO MO3KY Yy IIMIAHOMY Bilijii, BUITy4aau KaMepy Ta
nig iHBepToBaHUM MikpockornoM (Olympus) migpaxo-
ByBaJIu 3arajibHy KilbKiCTb KOJIOHIM (arperaTu, IO
CKJIafaloThCs OLIbII, HiX i3 40 KIITMH) Ta KjJacTepiB
(10 40 KJIITHUH), IO YTBOPUJIUCS B MPOLECi KYJBTUBY-
BaHHS.

3 MeTOI0 OLIHKM CTaHy KIITUH mepudepiifiHoi KpoBi Ta
KiCTKOBOTO MO3KY OIPOMiHEHMX TBapWH TOTYBAIM Mperia-
paty Ha TOMEPEeIHbO 3HEXMPEHUX CKeJbIsIX. [UTs 11boro
OTpYMYBaJIU NepuepiitHy KPOB i3 XBOCTOBOI BEeHU MULLIEH
Balb/C Ta BUTOTOBIISIIM Ma30K 3 ITOAJIBIION (hiKCAIEO
¥oro BucylyBaHHsIM. [IpenapaTi KicTKOBOTO MO3KY TOTY-
BaJIM 3 TOTOBOI CYCMEH3ii 3 BUKOPUCTAHHSIM IIUTOLEHTPU-
¢yru Cytospin (Shandon) i migcyiiryBaau Ha MOBITPi.

3abapBieHHST TIpenapariB MPOBOAMIN 3 BUKOPHUC-
TaHHSAM TeMaToJoriuHux 6apBHUKIB. [TonepenHbo 3a-
(bikcoBaHi nmpenapaTu nepudepiiitHoi KPOBi Ta KiCTKO-
BOTO MO3KY 3a0apBiroBalii 3a MeTogoM Ilanmenreitma
OapBHukamu Maii-IproHBanbaa Ta PomaHOBCHKOIO-
Iim3a (Sigma). ToToBi mpenapatu DOCTiIXKXyBau TIif
cBiTI0BUM MikpockornoM (Leica).

st BUBHAYEHHSI CTaTUCTUYHOI JOCTOBIPHOCTI IO-
Ka3HMKiB KOXXHOI TPy JaHUX BUKOPHUCTOBYBAJIM HE-
nmapamMeTpuYHuil nucnepciinuii aHamiz Kpackena—
Yonnica ta kpurtepiii HoiomeHa—Keiinca ajist mopis-
HSIHHS Tpyn JaHuX. Pi3HUILIO BBaXKaau TOCTOBIpHOIO
Ha piBHIi 3HauymocTi 5 %.

(Sigma). Obtained medium was mixed with 0.66 %
agar gel (Difco) in proportion 1:1.

Prepared suspension was quickly dispensed using
syringe into chambers, 0.2 ml in each one. Diffusion
chamber is transparent cylinder which has the diame-
ter of 0.8—1 cm and the height of Smm. It is made of a
special gel containing pores with a diameter of
0.2—0.22 mm, which are completely impermeable
from outside to the immune cells of the recipient ani-
mal, but do not prevent the diffusion of macromole-
cules such as interleukins, colony-stimulating factors,
chemokines, growth factors, etc. [5].

Recipient animals for the chambers were non-irra-
diated Balb/C mice. The day before the implantation
of gel chambers mice were treated with cyclophos-
phamide (Arterium) in the dose of 200 mg/kg of ani-
mal’s body weight to depress their immunological
activity. For this animals were intraperitoneally
injected with cyclophosphamide. 20 minutes before
the operation mice were abdominally injected with
Sagatal narcosis (RMB Animal Health) in the dose of
200 mg/kg of animal’s body weight.

On the 11™ day of cultivation the recipient animals
were euthanized using the method of cervical dislo-
cation of spinal cord in cervical region, the cham-
bers were taken out, and the estimation was per-
formed using inverted microscope (Olympus), that
is general number of colonies (aggregates of more
than 40 cells) and clusters (less than 40 cells), which
appeared during the cultivation.

In order to evaluate the state of peripheral blood and
bone marrow cells of irradiated animals we prepared
the smears on the previously degreased slides. For that
we obtained the peripheral blood from the tail vein of
Balb/C mice and prepared the smear with its further
fixation by dehydration. Bone marrow specimens were
prepared from the stock suspension using cytocen-
trifuge Cytospin (Shandon) and then air-cured.

Staining of the specimens was performed with the
usage of hematological stains. Previously fixed
smears of peripheral blood and bone marrow were
stained according to Pappenheim method with
May-Grunwald and Giemsa stains (Sigma).
Prepared specimens were investigated under the
light microscope (Leica).

To determine statistical validity of the indices of
each data group we used non-parametrical disper-
sion analysis of Kruskal-Wallis and New-
man—Keuls criterion to compare data groups. The
difference was considered significant at the 5 %
level.
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PE3VYJIBTATU TA OBTOBOPEHHS

Pesynbratu KynsTMBYBaHHS y AU(y3iHHUX Kamepax in vivo
KJITUH KicTKOBoro Mo3ky muineir Balb/C mozBommmm
OLIIHUTU (DYHKIIOHATIbHY aKTUBHICTh KJITUH-TIOMEPEI-
HUKIiB 32 YMOB ONPOMIiHEHHs iOHI3yIOUOIO paialli€lo Ta
OpU Jii PO3UMHY MeJJaHiHOBUX MirMEHTIB Y SIKOCTi pafiomn-
porekTopa. ITicis npoBeneHHsT KyJIbTUBYBAaHHSI KiCTKOBO-
IO MO3KY, OTpMMaHOro Ha 1-111y 700y ITic/Is1 OITPOMiHEeHHS,
OyJI0 BUSIBJIEHO, 1110 KOJIOHIEYTBOPIOIOYA aKTUBHICTb FeMO-
MOETUYHUX KIIITUH-MONEPETHUKIB MUILLICH, SIKUX HE OyJIO
00p0o0JIEeHO PO3UMHOM MEJIaHiIHY Iiepel ONpPOMiIHEHHSIM,
OyJ1a 3HAUHO HUKUYOIO TTOPiBHSIHO 3 KOHTposieM (24,2 + 1,0
ta 36,8 % 1,2 KOJIOHIEYTBOPIOIOYNX OTUHUILb, BIIITOBIIHO),
TOdi SIK Micasi 0OpOoOKM MMUILIEH-IOHOPIB PO3YUMHOM Me-
JIAHIHOBUX TIITMEHTIB TIepe], OMPOMiHEHHSIM (QYHKIIIO-
HajlbHAa aKTUBHICTh KJIITMH-TIONEPEIHUKIB Yy KYJIBTYpi
30iTBIyBaach 10 51,6 + 2,6 KOJOHIEYTBOPIOIOUMX ONIM-
HuLb Ha 100 THC. eKCIIaHTOBaHUX KJIITUH (puc. 1).

Ax BigoMo, 6e3mocepenHbO Mif Yac BIUIMBY 10Hi3YIOUO-
IO BUITPOMIHIOBaHHS Y KiCTKOBOMY MO3KY 3MEHIIYETHCS
KiUJIBKICTh T€MOMOETUYHUX KJITUH-MOIepeaHUKiB. SK
HacligoK, KPOBOTBOPHMM MiKpPOOTOYEHHSIM, a came
KJIITUHAMM CTPOMU KiCTKOBOI'O MO3KY, OYMHAE BUPOO-
JISTHCS BeJIMKa KiJIbKiCTh LIMTOKIHIB i POCTOBUX (haK-
TOPiB, 1O 3aTHi CTUMYJIOBATU CTOBOYPOBI KJIITUHU 110
akTUBHOI Tpojidepauii [6]. [Ipote y Tiit rpymi TBapuH,
sika Oyjia oIpoMiHeHa iOHi3ylouow0 pajialii€elo y cyose-
TaJIbHiN 1031, BCi pocToBi (hakTOpu OYy/IM 3HUILEHI Haml-
MipHOIO KiJIbKICTIO BUIbHUX paavKaJliB, 1110 YTBOPIOIOTHCS
B KJIITUHAX MiJ yac MPOXOIKEHHS Kpi3b HUX i0HiI3yIOUMX
yacTUHOK [7]. BomHouac y rpymi onpoMiHEHMX TBapUH,
KX OyJI0 MoTepeaHbO 0OPOOJIEHO PO3UMHOM MeJIaHiHYy,
BUTBbHI paiKaJIM IIBUAKO HEUTpaTi3yBaJIUCS, TOX ITiABU-
1LIeHA KiJIbKICTb pOCTOBUX (PaKTOPiB MpU3BeJIa A0 rinepri-
POAYKIIii KICTKOBOMO3KOBUX KJIiITUH.

RESULTS AND DISCUSSION
The results of cultivation in diffusion chambers in
vivo of bone marrow cells of Balb/C mice allowed
evaluating the functional activity of progenitor cells
under the exposure to ionizing radiation and with
the action of melanin pigments solution as radio-
protector. After the cultivation of bone marrow
obtained on the 1st day after irradiation it was
revealed that colony-forming activity of hema-
topoietic progenitor cells of the mice, which were
not treated with melanin solution before the irradi-
ation, was significantly lower comparing to control
(24.2 £ 1.0 and 36.8 £ 1.2 colony-forming units,
respectively), whereas after the treatment of donor
mice with melanin pigments solution previously to
irradiation the functional activity of progenitor
cells in culture increased to 51.6 + 2.6 colony-
forming units per 100 000 explanted cells (Fig. 1).
It is known, that directly during the influence of
ionizing radiation the number of hematopoietic
progenitor cells in bone marrow is decreased. As a
result, hematopoietic microenvironment, namely,
bone marrow stromal cells start to produce a large
number of cytokines and growth factors, which
are able to stimulate stem cells to active prolifera-
tion [6]. However, in the group of animals, which
were exposed to sublethal dose of ionizing radia-
tion, all the growth factors were destroyed by
excessive number of free radicals produced in the
cells during the transmission of ionizing particles
through them [7]. At the same time, in the group
of irradiated animals previously treated with
melanin solution free radicals were quickly neu-
tralized, so the elevated level of growth factors led
to hyperproduction of bone marrow cells.
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I Kontpons / Control
100 -1 I OnpomiHeHHs / Irradiation
I OnpowmiHeHHs + menaHin / Irradiation + Melanin

[==]
o
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KinbKictb KYO Ha 100 000 KnitTuH
Numbert of CFU per 100,000 cells

1-wa poba / Day 1

7-ma no6a / Day 7

30-Ta poba / Day 30

PucyHoKk 1. EcheKTuBHicTb KoOnoHie-
YTBOPEHHA KNiTUH KiCTKOBOro MO3KY
muwen Balb/C npu pii ioHisywuoi
pagiauii Ta 3 nonepegHbol0 06po6GKOIO
po3unHom menaHiHy (p < 0,05)

Figure 1. Colony-forming efficiency of
bone marrow cells of Balb/C mice under
exposure to ionizing radiation and with
melanin solution previous treatment
(p < 0.05)
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ITpu KynbTUBYBaHHI KJIITUH KiCTKOBOTO MO3KY MUIIIEH
Balb/C Ha 7-Mmy n00y micist oripoMiHeHHS OyJ10 3’sicoBa-
HO, L0 TomnepeaHsi o0pobKa TBapUH PO3YUMHOM Me-
JIaHIHOBHX ITiIrMEHTIB MIpX3BeJia 10 CyTTEBOI'O 3pOCTaHHS
npoJjidepallii TeMOMOETUUYHUX KJIITUH-TIONEpPeTHUKIB
(e(peKTUBHICTb KOJIOHIEYTBOPEHHS CTaHOBWIA 82,5 + 3.4).
IIpu ubomy crioctepiraju riMbOKe MPUTHIYEHHSI KO-
JoHieyTBopeHHs (2,3 £ 0,4) y rpymi onmpoMiHeHUX TBa-
pMH, SIKUX HE MigmaBaiu Aii po3unHy menaHiny. i naHi
€ CBITYEHHSIM TOTO, 110 Y KiICTKOBOMY MO3KY OIPOMiHe-
HUX TBapuH IIyJ OiIbII Mi3HIiX KJIITUH-MOINEPEeIHUKIB
MOCTYMNOBO Buuepmancd [3].

Axio po3misgaaTy Tpymny TBapyH, SSIKUM Oyiia 3po0sieHa
iH €Ki PO3YMHY MeEJIaHIHOBMX MIrMEHTIB Mepen OIl-
POMiHEHHSIM, TO TOKAa3HUK KOJOHIEYTBOPEHHSI B KiCTKO-
BOMY MO3KY MMIIIEH IIi€l Tpymu IPOJOBXKYBaB 3pOCTaTU
MPOTITOM YChOTO €KCHEePUMEHTY. 3aaBayiocs 0, 1110 3a 7 1i0
KOHIIEHTpaLlis POCTOBUX (PaKTOpiB y CTpOMi Majia HOp-
MaJli3yBaTUCS i KOJIOHIEYTBOPIOKOYA aKTUBHICTb KiCTKOBO-
o MO3KYy TBapuH ITOBUHHA OyJia O TTOBEPHYTUCS IO PiBHS
KOHTpOoJsIbHOI Tpymnu. IIpoTe y rpymi TBaprH, 00poOIeHUX
PO3YMHOM MEJIaHIHOBUX MirMEHTIB, IOKa3HUKU KO-
JIOHIEYTBOPEHHSI MPOJIOBXYBald 3pocTaTd. MM TpUITyC-
KaeMo, 1110 1I€ SIBUIIE MOIJIO OYyTH BUKJIMKAHE 3MaTHICTIO
MeJIaHiHy CTUMYJTIOBaTH KiCTKOBOMO3KOBE MiKPOOTOYEH-
H$1 10 MPOAYKYBaHHS LIMTOKiHiB Ta POCTOBUX (pakTopiB [8].

Hapeluri, npu KyJabTUBYBaHHI KJIITUH-TIONIEPEAHUKIB
KicTKOBOTO MO3Ky Ha 30-Ty a00y Tic/si ONPOMiHEHHS
CITiBBiTHOIIIEHHS MiX KiJIbKiCTIO OTPUMaHUX KOJIOHIEYT-
BOPIOIOYMX OAWHMULb Y TBAPUH, 1110 OYJI1 0OpOOIIeHI pPO3-
YMHOM MeJIaHiHOBUX MIrMEHTIB, Ta y rpymi 6e3 Aii po3-
YUHY, Jel10 3MeHIIwIocs. e mosicHIOEThCs HE3HAYHUM
30iIbIIEHHAM €(PEKTUBHOCTI KOJOHIEYTBOPEHHS KiCT-
KOBOI'0 MO3KY onpoMiHeHux TBapuH (4,0 £ 0,4). ITpote
el TToKa3HUK y MULLIEH, 110 OyaM MiggaHi gii po3uynHy
MeJaHiHy, mpoaoBxKyBaB 3poctatu (113,8 = 5,7). Lli nani
CBiluaTh IIPO IMOYATOK MOCTYIIOBOTO BiTHOBJIEHHS
KiCTKOBOIO MO3KY OIMPOMiHEHUX TBAPMH 3a PaXyHOK TaK
3BaHOI'0 30JI0TOTO 3amnacy CTOBOYPOBUMX KJIITWH, 11O ITijl
yac ONMPOMiHEHHST 3HAXOUINCS INIMOOKO Y CTPOMi i, Ta-
KM YUHOM, 3QJTMIIMINCS HEYLIKOIKEHUMHU [6].

YV npoueci gocaigkeHHsT MOp¢OJOTriYHUX 0OCOOIMBOC-
Teli TeMONOeTUYHOI CUCTeMU OMNPOMIHEHUX Ta KOHT-
POJIBHUX MUILIEH OYyJIO 3’sICOBAHO, 1110 KPOBOTBOPHI KJTi-
TUHU OMTPOMiHEHUX TBAPUH MAIOTh CYTTEBI MOP(OJIOTiU-
Hi 3MiHK. Cnin TakoxX 3ayBa>KUTH, 110 3MiHU, SIKi Oyau
BUSIBIIeHI B mepudepiliHiit KpOBi OIIPOMiIHEHNX MUIIIEH,
OyJi1 3yMOBJIEHI TIpoliecaMi, 1110 BiAOyBaIucs y KiCTKO-
BOMY MO3KY.

Tak, y nepudepiiiHiii KpoBi TBapuH, IKUX OyJI0 migma-
HO JIi1 i0H13y0UO01 paaiallii, BUSIBJISLIU TillepcerMeHTallito

During the cultivation of bone marrow cells of
Balb/C mice on the 7" day after irradiation, it was
found that previous treatment of animals with
melanin pigments solution led to significant raise in
the proliferation of hematopoietic progenitor cells
(colony-forming efficiency was equal to 82.5 + 3.4).
Along with that we observed the deep depression of
colony forming (2.3 £ 0.4) in the group of irradiat-
ed animals, which were not treated with melanin
solution. These data testifies that in the bone mar-
row of irradiated animals, the pool of later progeni-
tor cells was gradually depleted [3].

Concerning the group of animals, which were
injected with melanin pigments solution before irradi-
ation, the rate of colony forming in the bone marrow
of mice in this group continued to increase through-
out the experiment. It seems that within 7 days the
concentration of growth factors in stroma should be
normalized and bone marrow colony-forming activi-
ty of the animals should return to the level of the con-
trol group. However, in the group of animals pretreat-
ed with melanin pigments solution the indices of
colony forming continued to rise. We assume that this
phenomenon could be caused by the ability of
melanin to stimulate bone marrow microenviron-
ment to produce cytokines and growth factors [8].

Finally, after cultivating the progenitor bone
marrow cells on the 30" day after irradiation, the
ratio has reduced between the numbers of obtained
colony-forming units in the animals pretreated
with melanin pigments solution and in the group
without solution influence. It is explained by minor
increase of bone marrow colony-forming efficien-
cy of irradiated animals (4.0 = 0.4). However, this
index continued to grow in mice which were treat-
ed with melanin solution (113.8 = 5.7). These data
reveal the beginning of gradual renewal of bone
marrow of irradiated animals by means of so called
gold reserve of stem cells, which during the irradia-
tion remained deep in stroma and hence stayed
intact [6].

In the process of investigating the morphological
features of the hematopoietic system of irradiated
and control mice, it was revealed that hematopoi-
etic cells of irradiated animals have substantive
morphological changes. It should be also men-
tioned that the alterations detected in peripheral
blood of irradiated mice were determined by the
processes occurring in bone marrow.

Hence, in the peripheral blood of the animals
which were exposed to ionizing radiation we
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Ta IeTpaHyJISIILI0 CErMEHTOsIepHUX HelTpodinis. Cer-
MEHTOSIIEpHI HEUTPODIIU MUIIEH Y HOPMi MalOTh 3—6
cerMeHTiB. 30ibIIEHHS KiJTbKOCTi CETMEHTIB V SIZIpi ceT-
MEHTOsIIEpHUX HeiTpodiniB 10 6—10 Moxe cBimunTH
Mpo HACJiAKU, SKi BUHUKAIOTh y KJIITUHAX KPOBi MPU
onpomiHeHHi. KpiM Toro, BusiBjieHa HaMU ITiJBUILCHA
KinbKicTh €03MHOMINIB y mepudepiiiHiii KpoBi OII-
pPOMiHEHUX MUIIIEH OyJia MPSIMUM HACTiIKOM Jii i0Hi3y-
10401 pafialiii.

JU1st OLIiIHKY cTaHy KPOBOTBOPHOI CUCTEMM OMPOMiHe-
Hux muieir Balb/C Oyiio mpoBeneHO KiJIbKiCHE JOCITil-
KEeHHs iX nepudepiiiHoi KpoBi (Tabja. 1) Ta KiCTKOBOTO
MO3KY.

YV remorpaMi KOHTPOJIbHUX TBAPUH MOKA3HUKU IeMO-
MOeTUYHNX KIITUH 3HAXOOWINCh y MexXax ¢isio-
JIOTIYHUX BEJIMYUH TPOTITOM BCHOT'O MEPioay CIOCTEe-
pexXeHHs. Y TOM XXe yac BHACIiAOK OMPOMiHEHHS OYyJ0
BUSIBJIEHO TUIIOBI TeMAaTOJIOTiUHi 3MiHU, XapaKTepHi A5
Iii ioHi3yt0uoi pagiarii. 30KpemMa, CIocTepirajaocs 3H1U-
JKEHHS KiJIbKOCTi epUTPOLIUTIB Ta reMornodiny Ha 1, 7
ta 30-Ty 100y y IpyIi ONPOMiHEHUX MUIIIEH, HE 00pOO-
JIEHUX PO3YMHOM MeJIaHiHOBUX IMirMEHTIB, TOIi SIK Hisl
LIbOTO PO3YMHY 3MEHIIIyBaJIa YPaXKeHHs TeMOIIOETUYHOI
CUCTEMM, 110 MPOSIBISLIOCS Y OMMKUMX 10 KOHTPOJb-
HUX TMOKa3HUKaX €PUTPOLIMTIB Ta FeMOTJI00iHY y IIiit
rpymi TBapuH.

IToaibHUM YMHOM, KiIbKiCTh JEMKOLMUTIB Ta TPOMOO-
LIMTiB CYTTEBO 3HMXKYBaJIacs B OIMPOMiHEHil IpyIli Mpo-
TSIFOM BChOTO MEPIiOAY CITOCTePEXXEHHS, TOMAi K BILJIUB

Ta6nuusa 1

revealed hypersegmentation and degranulation of
segmented neutrophils. Mice segmented neu-
trophils normally have 3—6 segments. Increase in
the number of segments in the nucleus of segmen-
ted neutrophils to 6—10 can be attributed to the con-
sequences which appear in blood cells during irradi-
ation. Besides, excessive amount of eosinophils in
peripheral blood of irradiated animals was the direct
consequence of ionizing radiation influence.

To evaluate the state of hematopoietic system of
irradiated Balb/C mice, a quantitative study of
their peripheral blood (Table 1) and bone marrow
was performed.

In the hemogram of control animals hematopoi-
etic cell indices were within physiological values
during the whole observation period. At the same
time, owing to irradiation we detected typical
hematological alterations relevant to ionizing radia-
tion action. In particular, we observed the decrease
in the number of erythrocytes and hemoglobin on
the 1%, 7" and 30" day in the group of irradiated ani-
mals, not treated with melanin pigments solution,
whereas the influence of this solution has reduced
the injury of hematopoietic system, which was
revealed in closer to control indices of erythrocytes
and hemoglobin in this group of animals.

Similarly, leukocyte and platelet counts were sig-
nificantly decreased in the irradiated group during
the whole observation period, whereas the influence

IvHamika KniTuHHOrO cKnapy nepudepiitHoi KpoBi onpomiHeHux muwe Balb/Cy nopiBHAHHI i3 KOHTPONbHOIO

rpynoio Ta npu gii pagionpotekropa
Table 1

Dynamics of the cellular content of peripheral blood of irradiated Balb/C mice compared to the control group

and the effect of radioprotector

Ne lMokasHuku lpyna / Group

Tepmin nicna onpomiHeHHs, po6a / Period after irradiation (days)

Indices 1 7 30
1. Temornobiu, r/n Kowtponb / Control 128,1 £3,4 130,3 = 4,1 1254 £3,5
Hemoglobin, G/L OnpomiHerHs / Irradiation 95,4 + 2 4* 90,2 + 3,1* 98,5 + 3,3*
OnpomiHeHHs + Menait / Irradiation + Melanin 120,5 = 4,2 118,7 £ 3,1 123,1 £4,0
2. Epurpouutu, x 10"%/n  Kowtpons / Control 85+04 9,1+04 8904
Erythrocytes, x 10'/L  OnpomiHexHs / Iradiation 6,5+ 0,2 5,8 +0,3* 59+ 0,2
OnpomiHeHHs + Menait / Irradiation + Melanin 79+03 8,3+0,3 8,1+0,2
3. Jleiikoumy, x 10%/n Kowtponb / Control 29+0,1 32+0,1 3,0£0,1
Leucocytes, x 10°L OnpomiHenHs / Irradiation 1,4+0,1 1,5+0,1 1,8+0,1
OnpomiHeHHs + Menait / Irradiation + Melanin 2,3 +0,1 25+0,1 26+0,1
4. Tpom6Gouvtu, x 10%n  Kowpons / Control 581 £18 590 =20 5771 +23
Platelets, x 10°/L OnpomiHenHs / Irradiation 422 + 19* 438 + 18* 435 = 21~
OnpomiHeHHs + Menatit / Irradiation + Melanin 590 =23 530 £ 25 547 £ 22

MpumiTky. * — pisHULA MiX rpynamu JOCToBIpHa, p < 0,05.
Notes. * — the difference between groups is reliable, p < 0.05.
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MeJIaHiHOBUX TITMEHTIB MPOSIBIISIBCS Y MEHII 3HAYHO-
MY VpaxkeHHi IIUX TeMOITOSTUYHUX KIITWMH MUIIEH,
niggaHuX Aii i0Hi3y04oi pajialiil y cy0oeTanbHii q03i.

PesynbraTu aHamizy KJITMHHOTO CKJIaAy KiCTKOBOTO
MO3KY TaKOXX CBiTYWJIM PO CYTTEBUI BIUIMB i0Hi3YI0UO1
pazdiauii Ha KPOBOTBOPHi KJIITMHMU, 1110 MPOSIBJISLIOCS Y
3MiHaX HOPMAaJIbHOTO CITiBBiIHOLLIEHHSI MiX KiJTbKOCTSI-
MM KJIITUH Y Mi€eJlorpami ormpoMiHeHUX TBapuH (Tad1. 2).

YV KiCTKOBOMY MO3KY OIIPOMiHEHUX MMIILIE Oy/I0 BU-
SIBJICHO MiABMILIEHY Y TOPiBHSIHHI i3 KOHTPOJEM Kilb-
KiCTh KJIITUH €03MHO(MIILHOTO Ta 0a30(iJbHOTO Har-
psIMiB TudepeHLiIoBaHHS, 1110 BKa3ye Ha CYTTEBI 3MiHU
Y CHCTEMi PEeryJisiilii reMomnoe3y BHACIIOK il i0Hi3yto-
yoi pagiauii. 30KkpeMa, MOKa3HUKU BMIiCTy CErMEHTO-
SAEPHUX €03MHOMITIB IJIS TPy OIIPOMIHEHUX TBAapHMH
cranoBwin 4,6 = 0,1 % y NopiBHAHHI i3 KOHTPOJIbHUMU
(2,4 £0,1) %. lpu boMy BMicT 6a30(iIBHUX CETMEH-
TOSIAEPHUX KJIITUH y TPYIi ONMPOMiHEHMX MUILIEH CKia-
naB (2,5+0,1) % y nopiBusanni i3 (1,3 £ 0,1) % y KicTKO-
BOMY MO3KY TBapUH KOHTPOJIbHOI rpymnu. BomHouac y
Tpymi, 00OpoOJIeHili PO3UMHOM MEJIaHiHOBUX ITiIrMEHTIB,
TaKMUX CYTTEBUX BiIMiHHOCTEU He OyJIO BUSIBIICHO.

Kpim TOrO, CYTTEBI 3MiHM CHOCTEpPIrajaucs y epuT-
pPOiTHOMY POCTKY KPOBOTBOPEHHS. 30KpeMa, BUSBIISI-
JIU 3HAYHE 3HWKEHHS KiUTbKOCTI epuTpoOJacTiB Ta
HOPMOILIUTIB y TpenapaTax KiCTKOBOTO MO3KY OTI-
poOMiHeHuX TBapuH. [Ii1s1 epuTpoOIaCTiB Lieil MOKa3-

Ta6nuusa 2

of melanin pigments was displayed in the less substan-
tive damage of these hematopoietic cells of mice
exposed to ionizing radiation in the sublethal dose.

Results of the analysis of bone marrow cellular
content have also indicated notable influence of ion-
izing radiation on the hematopoietic cells, which was
revealed in alterations in the ratio between cell num-
bers in myelograms of irradiated animals (Table 2).

In the bone marrow of irradiated mice we detected
increased comparing to control number of the cells of
eosinophilic and basophilic differentiation lineage,
which shows serious changes in the system of
hematopoiesis regulation as a result of ionizing radia-
tion action. In particular, the content indices of seg-
mented eosinophils for the group of irradiated animals
were equal to 4.6 = 0.1 % comparing to control
(2.4 £ 0.1) %. In addition, the fraction of basophilic
segmented cells in the group of irradiated mice was
equal to (2.5 = 0.1) % comparing to (1.3 £ 0.1) % in
the bone marrow of control animals. At the same time,
in the group treated with melanin pigments solution
such pronounced differences were not revealed

In addition, substantive changes were observed in
the erythroid lineage of hematopoiesis. In particular,
we revealed significant decrease in the number of
erythroblasts and normocytes in bone marrow spe-
cimens of irradiated animals. For the erythroblasts

NuHamika knitTuHHOro cknapy nepudepinHoi Kposi onpomiHeHnx muwen Balb/Cy nopiBHAHHI 3 KOHTPONbHOIO

rpynoto 1a npu aii pagionportekropa
Table 2

Dynamics of the cellular content of peripheral blood of irradiated Balb/C mice compared to the control group

and the effect of radioprotector

BmicT knituH (%) / Cell count ( % )

Ne EnemeHTH KiCTKOBOIO M°3Ky/ Bone marrow elements KoHTponb ol'lpOMiHeHHﬂ OnpomiHeHHg + MenaHiH
Control Irradiation Irradiation + Melanin

1. bnactu / Blasts 51+0,2 49+0,1 50+0,2

2. Mienoumtu HeiitpodinkHi / Myelocytes neutrophilic 6,8+0,3 6,3%0,2 6,6 £0,2

3. Heiitpodinu nanuykosaepHi / Band neutrophils 16,3 £ 0,5 15,9+ 0,6 16,1 0,5

4. Heittpodinu cermenTosaepHi / Segmented neutrophils 15,8 £ 0,6 15,3+0,5 15,6 £ 0,7

5. Mienouutn eosnHodinbHi / Myelocytes eosinophilic 3,1+0,1 53+0,2* 47+0,1

6. EosuHodinu nanmukosnepHi / Band eosinophils 3,6 0,1 54 +0,2* 3,8+0,1

7. EosuHodinu cermenTosaepHi / Segmented eosinophils 24+0,1 46+0,1* 3,1+0,1

8. basodinu cermeHTosaepHi / Segmented basophils 1,3+0,1 25+0,1 1,9+0,1

9. Eputpo6nactut / Erythroblasts 19,5+0,8 15,5 £ 0,5* 18,5+ 0,6

10. Hopmouutit / Normocytes 13,1+£04 10,8 £ 0,3* 11,503

11. limpouutn / Lymphocytes 52+0,2 50+0,1 51£0,2

12. Mna3matuyHi knitum / Plasma cells 1,3+0,1 3,1+0,1* 20+0,2

13. MoHouutyn / Monocytes 26+0,1 22+0,1 25+0,1

14. MpomerakapioumTn / Promegakaryocytes 1,5+0,1 1,1+0,1 1,4+0,1

15. Merakapiounty / Megakaryocytes 24+0,1 21£0,1 2,2+0,1

MpumiTky. * — pisHUUs Mix rpynamu 4ocToBipHa, p < 0,05.
Notes. * — the difference between groups is reliable, p < 0.05.
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HUK ckiamaB (15,5 £ 0,5) % TOpiBHSIHO 3 TPYyIOIO
koHTposo — (19,5 £ 0,8) %.

BxkaszaHi 3MiHUM Yy CIiBBiIHOILIEHHSIX KiJIbKOCTI KpO-
BOTBOPHUX KJIITUH OIIPOMiHEHUX TBAaPHUH MOXYTb CJIy-
TyBaTW MOKa3HUKOM Jii i0OHi3yl0Uoi pamiallii Ha TeMo-
noetnyHy cuctemy muiieir. [Ipu uboMy y rpymi TBa-
pUH, TIoIepeaHbO 00pO0IEHNX PO3YUMHOM MeJIaHiHO-
BUX IIIrMEHTIB, palialliiiHO iHIyKOBaHi 3MiHU OYyJIU
MEHIII BUPaXKeHi.

BUCHOBKU

HocnimkeHHs1 (yHKIIIOHAJbHOI aKTUBHOCTI KJITHUH-
MOIepPeNHUKIB KiCTKOBOIO MO3KY OINPOMiHEHUX MMU-
mreit Balb/C mo3BoMMIO OLIIHUTH CTaH KPOBOTBOPEH-
HsI 32 YMOB [Ii1 i0Hi3Yy104O0i pajiallil Ta npu NonepeaHii
00poO61Ii TBApHUH PO3YMHOM MeJIaHiHOBUX MIrMEHTIB y
SIKOCTi pamionpoTekTopa. byno 3’scoBaHo, 110 Mif
BIUIMBOM iOHi3yI04OTO BUITPOMiHIOBAaHHS 3HMXKYBasla-
Cs1 KOJIOHIEYTBOPIOKOYA aKTUBHICTh KiCTKOBOI'O MO3KY
MUIIEH Yy TIOPiBHSIHHI i3 KOHTposeM. Tak, KilbKiCTh
KOJIOHI€EYTBOPIOIOUMX OAWHUIL Y KYJBTYpi AUQy3iii-
HUX KaMep in vivo Ha 1-11y g00y Iicass onpoOMiHEHHS
cranoBmna 24,2 £ 1,0,mva7-my—2,3+0,41a4,0+0,4
Ha 30-Ty g00y micjis ONMpOMiHEHHS y TOPIBHSHHI i3
KOHTPOJIbBHUM IMOKa3HUKoM 36,8 + 1,2 KosoHiit Ha 100
TUC. KYJBTUBOBAHUX KJITUH. PO34MH MeJaHiHOBUX
OirMeHTiB OYB 3JaTHUM ITiABUILYBATU (DYHKIIOHAJIbHY
AKTUBHICTb KiCTKOBOTO MO3KY OINPOMiHEHMX TBAapUH.
3oKkpeMa, KiJbKiCTh KOJIOHi Ha 1-11y 100y J10opiBHIO-
Banma 51,6 2,6, Ha7-my — 82,5+ 3,41a113,8+5,7Ha
30-Ty moOy IriciisT ONMpOMiHEHHSI TBapWH-IOHODIB.
Bracnigok onmpoMiHEHHSI CIIOCTepirajaocst 3HUXKEHHS
KiJIbKOCTI €pUTPOLIUTIB, JIEUKOLIMTIB Ta TPDOMOOLIUTIB Y
nepudepiliHiil KpoBi MUILIe, TOAI SIK [isl MeJaHiHO-
BUX IIITMEHTIB 3yMOBJIIOBajla MEHIIMK CTyMNiHb ypa-
JKEHHSI TEMOTIOeTUYHUX KIITUH. Pesynbratu aHamizy
Mi€oTpaMu CBITYMIIM TIPO CYTTEBI 3MiHU Yy CITiBBiTHO-
IIEHHIX MiX Pi3HUMU TpyllaMu KJIITUH Y OIpPOMiHe-
HUX TBapuH, 11O MOXE CIYryBaTW MOKAa3HUKOM il
iOHi3yl0Uol pafiallii HA TeMOTIOETUYHY CHUCTEMY MU-
meit. OTpuMaHi pe3yabTaTH PamioNnpOTEeKTOPHOI il
pPO34YMHY MeJIaHiHOBUX IMIrMEHTIB 0a3uIiOMilIeTiB Ha
ONpPOMiHEHI CTOBOYpPOBi KJIITMHM Ta iX HallaaKu
(KJTITUHU-TIOTIEPEAHUKM) MOXYTh OYTU MiAIPYHTSIM
JUISI pO3pOOKHU 3aC00iB 3aXUCTY OPTraHi3My JIIOAWUHU Bif
MOLIKOIKYI0YOI Ji1 i0Hi3yrouoi pamiallii.
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this index was equal to (15.5 £ 0.5) % comparing to
control group — (19.5 £ 0.8) % .

Specified changes in the ratios of hematopoietic
cells in the irradiated animals may serve as the indi-
cator of ionizing radiation action on mice
hematopoietic system. Along with that, in the group
of animals previously treated with melanin pigments
solution, radiation-induced changes were less pro-
nounced.

CONCLUSIONS

Investigation of the functional activity of bone mar-
row progenitor cells in Balb/C irradiated mice
allowed assessing the hematopoiesis state in case of
ionizing radiation action, as well as with previous
treatment of the animals with melanin pigments
solution as radioprotector. It was determined that
under the influence of ionizing radiation the colony-
forming activity of mice bone marrow was decreased
comparing to control. Thus, the number of colony-
forming units in cell culture in diffusion chambers in
vivo was equal to 24.2 £ 1.0 on the 1* day after irra-
diation, 2.3 £ 0.4 on the 7" day, and 4.0 & 0.4 on the
30" day after the irradiation comparing to control
index of 36.8 = 1.2 colonies per 10 000 cultivated
cells. The melanin pigments solution was able to
increase functional activity of the bone marrow of
irradiated animals. In particular, the number of co-
lonies on the 1* day was equal to 51.6 £2.6,82.5+ 3.4
on the 7" day, and 113.8 £ 5.7 on the 30" day after
the irradiation of donor animals. As a result of irra-
diation we observed the decrease in erythrocyte,
leukocyte and platelets number in mice peripheral
blood, whereas the action of melanin pigments
caused lower level of hematopoietic cell damage.
Results of myelogram analysis have shown signifi-
cant alterations in the ratios between different
groups of cells in irradiated animals, which may
serve as the indicator of the ionizing radiation action
on mice hematopoietic system. Obtained results of
radioprotective action of basidiomycotic melanin
pigments solution on irradiated stem cells and their
descendants (progenitor cells) may become the evi-
dence for development of the protective means for
human organism from the injuring action of ionizing
radiation.
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