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XAPAKTEP B3AEMOIII OITPOMIHEHUMX I HEOITPOMIHEHUX
KIIITUH Y KYJIBTYPI JTU®Y3IMHUX KAMEP IN VIVO

MeTa: BM3HAYMTK XapaKTep B3aEMOLIi MiX HEOMPOMIHEHUMM KNiTMHAMM KiCTKOBOTO MO3KY MULEN Ta ONMPOMiHEHUM
MiKPOOTOUYEHHSAM Y KynbTypi Andy3ifHUX Kamep in vivo.
Marepianu i meToam. [Ins BUBYEHHA 0COONMBOCTEN B3aEMOATT MiXK KNiTUHAMU BYI0 BUKOPUCTAHO OpUTiHANbHY MOLENb
KYNbTUBYBAHHSA KiCTKOBOMO3KOBMX KNNiTUH iHTAaKTHUX Muweii niHii Balb/c y yepeBHiit nopoxHWUHI onpoMiHeHOT ocobu-
HU y reneBux andysiiHux Kamepax, Wo 3abesneyyBany JOCTYN XUBUIbHUX PEYOBUH Ta CUTHANIbHUX MOJIEKYN 330BH.
Pe3ynbratu. BusBneHo, Wo KNiTMHKM KiCTKOBOrO MO3KY MUWeN, AiKi He Gyin onpoMiHeHi, nigaaBanuca 6esnocepea-
HbOMY BNAUBY (haKTOPiB MiKPOOTOYEHHS OpraHi3My OnpoMiHeHOT TBAPUHM-peLMnieHTa. TaK, NPy KynbTUBYBaHHI KNiTUH
B OpraHiami HEONPOMiHEHUX MULEN GYNO BUSBAEHO HU3bKi MOKAa3HWUKM KONIOHIEYTBOPEHHSA Y 3B'A3KY 3 BiACYTHICTIO fi0-
[ATKOBOrO BUKWAY POCTOBMX (DaKTOpiB. Y TOM e Yyac ONPOMiHEHHS TBApPWUH-PELMNIiEHTIB KaMep Ta, MEHLW O Mipolo,
06po6bka ix uuknodochamigom, sKuit € LUTOCTATUKOM, NifBULLYBANM NponidepaTMBHY aKTUBHICTb KiCTKOBOMO3KOBMX
KNiTUH, AKi 3HAaXOAWAMCA Yy Kamepi, WO CBiAYMNO NPO 3HAYHWUI BNAMB (DAKTOPiB, AKi OyAM BUAINEHT KNiTUHAMM y
BiZANOBiAb Ha [it0 10Hi3yt040i pagiauii. Bnaue curHanbHUx Monekyn 3niNCHIOBABCA Kpi3b CTIHKY Andy3inHoT kKamepwu,
BUKIMKAIOYN CTUMYNALIIO KOJOHIEYTBOPIOKYOT aKTUBHOCTI. Mpn LUbOMY Cif 3a3HAuYWTK, WO ANS nepefayi curHany
6e3nocepefiHiil KOHTAKT MiX KNiTUHaMM He OyB HEOOXifHUM.
BucHoBKu. CTUMyNi004MiA BNAKUB HA KOJIOHIEYTBOPIOKOYY 3[aTHICTb HEONPOMiHEHUX FTEMOMOETUYHUX KNiTUH-Nonepea-
HUKiB, NOMilleHMX y AndY3iliHT Kamepu, AKUI 30IACHIOETLCA KNITUHHUMM TA NO3AKNITUHHUMK CTPYKTYpamu, Wwo dop-
MYIOTb 30BHi MiKpPOOTOYEHHS, NOB'A3YETHCSA 13 Ai€I0 POCTOBUX (HAKTOPiB, AKi BUPOOAAIOTLCA ONPOMIHEHUMU KNiTUHAMM
Ta BMJIMBAIOTb HA HEOMPOMIHEHT KNiTUHU Yepe3 CTIHKY KaMep, WO HeAOCTYMHA A5 KNiTUH, TPOTE BiIbHO NPONYCKAE Au-
byHLyIO4T MONeKynHn.
Knio4oBi cnoBa: remonoes, kKNiTMHW-NonepeaHnKY, i0Hi3yloya paaialis, KynbTypa KNiTUH.
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Character of interaction between irradiated and non-irradiated cells
in culture in diffusion chambers in vivo

Objective. Current investigation is devoted to determination of interaction type between the non-irradiated murine
bone-marrow cells and irradiated microenvironment in cell culture in diffusion chambers in vivo.

Materials and methods. To study the characteristics of interaction between the cells we implemented an original cul-
tivation model with bone-marrow cells of intact Balb/c mice inserted in the diffusion chambers in peritoneum of irra-
diated animals (it provided the access of nutrients and signaling molecules from outside).

Results. As a result of investigations performed, we have determined the direct influence of microenvironment fac-
tors of irradiated mice organism on the non-irradiated bone-marrow cells. Thus, cultivation of the cells in the organ-
ism of non-irradiated mice revealed a low colony-forming activity due to the absence of additional growth factors
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release. At the same time an irradiation of the recipient mice and, to a lesser extent, a treatment by cytostatic agent
cyclophosphamide increased the proliferative activity of bone-marrow cells in chambers, which indicated the pro-
nounced impact of factors released by the cells as an effect of ionizing radiation. Influence of signaling molecules
was realized through the wall of diffusion chamber, causing the stimulation of colony-forming activity. Moreover, we
should mention that a direct contact between cells was not necessary for the delivery of a signal.

Conclusions. Stimulating influence on the colony-forming activity of non-irradiated hematopoietic progenitor cells
in diffusion chambers, which is performed by cellular and extra-cellular structures forming external microenviron-
ment, is associated with the action of growth factors produced by irradiated cells and affecting non-irradiated cells

through the chamber wall, which is impermeable for the cells but freely transmits diffusible molecules.
Key words: hematopoiesis, progenitor cells, ionizing radiation, cell culture.
Problems of radiation medicine and radiobiology. 2013;18:299-304.

Ha crorogni Bimomo, 110 reMOMOETWYHi CTOBOYPOBI
kiituHu (I'CK) MatoTh Oi1bl1iy paaiouyTJIMBICTb, HixK iHIII
CHUCTEMM KIIITUHHOTO CaMOOHOBJIeHHS. lleil BMCHOBOK
OyJI0 OTpMMaHO BYEHMMM Ha OCHOBI ITPOBEIECHUX EKCIIe-
PUMEHTAJIbHUX POOIT, 1110 MOKa3aau HasIBHICTb IMOLLIKOMA-
JKEHHS$ TeMOITOETUYHUX KIIITUH-TIONEePEAHMKIB TIPU il He
JIMIle BEIUKHUX, aje i Malux A03 1OHI3youOoro BUII-
poMiHIoBaHHA [1]. ¥ nepiox pereHepaliii KicTKOBOro Mo3-
Ky BiIMiYa€eTbcsl He TUIbKM TMOCUJIEHHSI TEMITiB TOALTY
CTOBOYPOBUX KJIITMH, a i CKOPOYEHHS 4acy I03piBaHHS
KIIITUHHUX eJIeMeHTiB [2—4]. Kputnanumu nj1g BigHOB-
JIEHHSI TeMOII0e3y € KiJIbKicThb Ta aKicTh ' CK, 1110 Buzkuam
MicJi1 ompoMiHEHHSI. MOXIUBICTb BiTHOBJIEHHS F€MOIIO-
€3y CITOCTEPIraeThecs, KO Oible 5 % cTOBOYpOBUX KJTi-
THUH Ta KJITUH-NONEPEIHMKIB 3aIUIIAIOThCS IHTAKTHUMU
Ta MPOAOBXYIOTh Tposidepaliito i nudepeHLiroBaHHS [5].

BupimanbsHa posib y peryislii BiTHOBJIEHHS MOJIIoTe-
HTHUX KPOBOTBOPHUX KJIITHH HAJIEKUTh MiKPOOTOYEHHIO,
kotrpe mipu B3aemonii 3 'CK migTpmmye cramicTh ix
KiJIbKiCHOTO cKJlany y (pi3ioforiyHux ymMoBax Ta 3abe3Iie-
qye MOro BiTHOBJIEHHS y BUMAAKY ypaxkeHHs [6]. ITizcu-
JieHHs npoJiidepaTuBHoi akTuBHOCTI I'CK crioctepira€Thb-
¢, TIOYMHAIOUM 3 onpoMiHeHHS B mo3ax 0,2—0,3 Ip [7].
MexaHi3M BIJTUBY MiKpOOTOUEHHS HAa TOMEOCTa3 11e MaJio
BUBYeHUIA. [TpoTe Ha chbOrOAHI BiOMO, 110 Or0 eJeMeH-
TU 3AiMCHIOIOTh KOHTPOJIb 32 MPOLIECaMU KPOBOTBOPEHHS
SIK 4epe3 MpOAYKOBaHI HMMM LIMTOKIHU, TaK i 3aBASIKU
oesnocepenHiM KoHTakTam 3 'CK. MixkMeMOpaHHi 3B’513-
KU MPU LIbOMY CIYTYIOTh JUIS TIepenadi HeoOXiqTHUX pevyo-
BUH, Mirpauii Ta XOyMiHTy KJIiTUH-TIONIEPEIHUKIB Yy CIe-
MdivHi TiTHKA KPOBOTBOPHOI TKAHWMHM Ta TPAHCIIOPTY-
BaHHSI TeMOITOETUYHUX POCTOBUX (pakTopiB [8].

KynsrypanbHi AOCTiIKEHHS KiCTKOBOTO MO3KY ITiCJIsI
Iii ioHi3yrouol padialii cBiryaTh Npo Te, 110 HaBITh NpU
HopMatizalii KiJIbKICHUX IOKAa3HMKIiB MNepudepuuHoi
KpOBi Ta KiCTKOBOIO MO3KY 3JaTHICTh KPOBOTBOPHUX
€JIEeMEHTIB 10 KOJIOHIEYyTBOPEHHSI MPOTSITOM TPUBAJIOTO
yacy Moxe OyTU IPUTHIYEeHOI0, i TpU LIbOMY IepeBaxka-
IOTh €03UHOMIIBHO-HEUTPODiNbHI KooHii [3].

(1) 300

It is well-known, that hematopoietic stem cells
(HSC) are characterized by the higher radiosensi-
tivity, than other self-renewal cell systems. This
conclusion was made by the researchers basing on
experimental works performed, which have shown
hematopoietic progenitor damage under the influ-
ence of high doses, as well as low doses of ionizing
radiation [1]. During the bone marrow regenera-
tion period not only stem cell division rate is
accelerated, but also the cell maturation period
shortens [2—4]. Critical points for hematopoietic
renewal are the quantity and the quality of HSC
survived after irradiation. The possibility of hema-
topoietic recovery is observed when more than 5 %
of the stem and progenitor cells remain intact and
continue to proliferate and differentiate [5].

The essential role in regulation of polypotent
hematopoietic cell renewal belongs to microenvi-
ronment, which interacts with HSC and sustains
their number constant in physiological state, as well
as provides their recovery after damage [6]. The
increase in HSC proliferative activity is revealed
starting from 0.2—0.3 Gy irradiation [7]. Mecha-
nism of microenvironment influence on homeosta-
sis is still poorly known. However, it is obvious that
its elements control the hematopoietic processes
through cytokine production and direct contacts
with HSC. The intermembrane contacts serve for
the delivery of necessary compounds, migration
and homing of progenitor cells in specific regions
of hematopoietic tissue, as well as for the transport
of hematopoietic growth factors [8].

Bone marrow investigations in cell culture after the
influence of ionizing radiation have shown that even
after the normalization of quantitative indices of
peripheral blood and bone marrow the colony-form-
ing activity of hematopoietic elements may be sup-
pressed during a protracted period. Moreover, eosi-
nophilic and neutrophilic colonies are prevalent [3].
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BuszHauutu xapaktep B3a€MOil MiX HEONPOMiHEHMU-
MM KJiTMHaAMHM KiCTKOBOTO MO3KY MHILIEH Ta OIl-
POMiIHEHUM MiKPOOTOUYEHHSIM Yy KYJIBTYypi AUPy3iiHNX
Kamep in vivo.

MATEPIAJIN TA METOJIU TOCILIZKEHHA

J71s1 BUBYEHHS OCOOIMBOCTEH B3aEMOIi1 MixK OIIPOMiHEHM -
MU Ta HEOITPOMiHEHMMM KJIITMHAMM KiCTKOBOTO MO3KY OYy-
JIO BUKOPUCTAaHO OPUTiHAJIIBHY MOIEIb KYJIBTUBYBaHHS
KiCTKOBOMO3KOBHUX KJIITUH KOHTPOJIbHOI TBapMHU Y Ye-
PEeBHilT TOPOKHMHI OMTPOMIHEHOI OCOOMHU Y TeIeBUX I~
(ysiliHnX KaMepax 3 rmopamu po3Mipom 0,22 MiKpoH, 1110
He I03BOJISIE KJTiITMHAM MPOHWKATH 330BHi, ajie 3a0e3reuye
JTOCTYTT KUBMJILHUX PEUYOBUH i CUTHAJIBHUX MOJIEKYI [3].
ExcrniepyumeHTanbHi JOCTimKeHHS OyIM MpoBeAeHi Ha MU-
wax Jjinii Balb/c. Ix posminsim Ha Taki rpynum: Heom-
POMiHEHi MUILI-PeUUTiEHTH AUPY3iiHUX Kamep (rpymna
HKM HP); nHeorrpomiHeHi peluItieHTH, 00pO0JIeHi 3a 10-
Oy 1o onepyBaHHS LMKIIo(ochaminoM y 1o3i 0,2 mrHa 1 r
Barn (rpyna HKM HP L®); onpoMiHeHi peuuImeHTr
(rpyna HKM OP). byna BukopucTaHa MOAEIb BHYT-
PILLIHBOTO ONPOMiHEHHSI MulLieit. {7151 HoCSIrHeHHSI TpoMe-
HEBUX HABaHTAXXEHb, ITOB’SI3aHUX 3 iHKOPIIOPALIEID MU-
mamu '3’Cs, 3a IKUX iCHy€ BUCOKA IMOBIpHICTh peecTpalii
JUCTaHUIMHMX BIUIMBIB OMPOMiHEHMX KJITMH Ha HEOIM-
POMiHEHi KJIITMHU, BPaXOBYBaJUd pe3yJbTaTU, OIMCaHi
I. A. CytkoBuM i €. M. Top6anem [9]. ABTopu 11i€i poGo-
TA OTPUMAJIM CYTTEBI 3MiHU ITPOOKCUIAHTHO-aHTUOKCHU-
JAHTHOT'O TOMEO0CTAa3y y 0€3MOPOIHMX IIyPiB, SIKi IIOACHHO
BXUBaJIA KOPMU 3 PagioaKTUBHICTIO Ha piBHi 600 KbBK.

VY nHamiii po6oTi TpuBaia (BIpoaoBxXK 74 MHiB) iHKOP-
nopauist *’Cs 3 muttam (3 po3paxyHKy 6,0 Kbk Ha onHy
MUIY) 3yMOBWJIA HAKOIMYEHHSI B OPraHi3mi MMUIIi
pamioaKTUBHOCTI B MexXax Bif 14 mo 24 xbk, 110 i1 6yi0
BU3HaueHO Ha 7y-criekTrpomerpi CP-4900B (Nokia,
Dinnaupnis). [Mpu oMy cepeaHsT po3paxyHKOBa aK-
TUBHicTb ckiana (17,01£1,0) kbk Ha omHY TBapuHY.

JIxxepesloM KJIITUH KiCTKOBOIO MO3KY Y JIaDOpaTOpHUX
TBapUH OYJIM CTETrHOBI KicTKU. TBapuH 3a0UBaIM METOJIOM
LIepBiKaJIbHOI JUCIOKAllil CITMHHOTO MO3KY. Martepian pe-
CYCIICHIYBAJIA Y KUBWJIBHOMY CEPEIOBUIII IIIJISIXOM IIPO-
MYCKaHHSI Kpi3b IOJIKYU 3MEHIIYBaHOTO aiamerpa. KitituH-
HY CYCITeH3i10 3MilITyBaJIi 3 OCHOBOIO arapoBOTI'0 CEPEeIOBU-
ma (cepenonuiie 199, deranbHa Teasya cMpoBaTka, arap,
AHTUOIOTMKU MEHILIWIiH i CTpenTOMillMH ). KybTHBYBaHHS
KJIiITUH KIiCTKOBOIO MO3KY MNPOBOIMWJIU Yy TeJeBUX M-
dysziitnnx kamepax [3]. CepenoBuiilie 3 KPOBOTBOPHUMMU
KJIITMHAMU B arapi BBOAWIM IIITPULIOM Y KaMEPH i 3aHypIO-
BaJIM B YEPEBHY MOPOXKHUHY TBapUH-peLmItieHTiB. Tlepen
orepalli€ro Mullieil HApKOTU3YBald BHYTPIilIHLOUEPEBHUM

STUDY OBJECTIVE

The objective of investigation is to determine the
character of interaction between non-irradiated
murine bone-marrow cells and irradiated microen-
vironment in culture in diffusion chambers in vivo.

MATERIALS AND METHODS

To study the characteristics of interaction between
irradiated and non-irradiated cells we implemented
the original cultivation model with bone-marrow
cells of intact Balb/c mice inserted in the diffusion
chambers with 0.22 wm pores in peritoneum of irra-
diated animals; it prevented the cells entering from
outside, but provided the access of nutrients and sig-
naling molecules [3]. Experimental research was
performed using Balb/c mice. They were divided into
several groups: non-irradiated mice — the recipients
of diffusion chambers (NBM NR group); non-irra-
diated recipients, treated 1 day prior to operation by
cyclophosphamide in the dose of 0.2 mg per 1 g of
mass (NBM NR CP group); irradiated recipients
(NBM IR group). We used the model of mice inter-
nal irradiation. The results described by Sutkovoy
and Gorban [9] were used to obtain the radiation
load caused by '*’Cs incorporation in the organism of
mice, which provided a high-probability registering
of the distant influence of irradiated cells on the non-
irradiated ones. These researchers achieved the pro-
nounced deviations of pro-oxidant and antioxidant
homeostasis in outbreed rats, which had received the
food with radioactivity of 600 kBq per day.

In the current work a protracted (during 74 days)
incorporation of '*’Cs from water (6.0 kBq per mice)
has caused the concentration of radioactivity in
murine organism in the range from 14 to 24 kBq,
which was determined using y-spectrometer CP-
4900B (Nokia, Finland). Furthermore, mean esti-
mated activity was 17.0+1.0 kBq per animal.

The source of bone-marrow cells of laboratory ani-
mals were their femoral bones. Animals were killed
by cervical dislocation of spinal cord. Material was
resuspended in cultural medium by transmitting
through the needles continually decreasing their
diameter. Cell suspension was mixed with the basic
agar medium (medium 199, fetal calf serum, agar,
penicillin and streptomycin). Cell cultivation was
performed in gel diffusion chambers [3]. Medium
with hematopoietic cells in agar was injected in
chambers using syringe and inserted in peritoneum of
recipient mice. Prior to operation the mice were
anesthetized by intraperitoneal injection of 1 %
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PucyHoK 1. EdektuBHicTb KonoHieytBopeHHs (EKY) kniTuH-nonepeaHuKiB KicTKOBOro Mo3Kky
HeonpomiHeHUx MUl ei-foHopiB NiHii Balb/c npu KynbTMBYBaHHI y AndY3inHUX Kamepax in vivo B opraHismi
Muwei-peyunieHTie; Kinbkictb KYO Ta KnY0 po3paxoBaHa Ha 1-10° eKCNNAHTOBAHMX KNiTUH.

Figure 1. Colony-forming efficiency (CFE) of bone-marrow progenitor cells of non-irradiated Balb/c donor
mice under cultivation in diffusion chambers in vivo in the organism of recipient mice; number of CFU and

CLFU is estimated per 1-10° explanted cells.

BBeACHHSIM 1 % po34MHy TiOIEHTAy HATpilo. Y YepeBHY
TMOPOXKHUHY KOXXHOI TBAPUHY BBOIWJIM TIO IBi KAMEpH.

PE3VYJIBTATHU TA IX OBTOBOPEHHSA
Y Kynbrypi KJIiTHH y audy3iiiHIX KaMepax in vivo BU3Ha-
yaiau (pyHKIIOHAJbHY aKTUBHICTb KPOBOTBOPHUX KJIITMH-
MoTepeaHMKIB, sIKa BiAI3epKaIIO€ CTaH KPOBOTBOPEHHS B
mizomy [2]. B pesynbraTti KyJabTUBYBaHHSI KiCTKOBOIO
MO3KY KOHTPOJIBHUX TBapuH mpoTsarom 10—12 mi6 y an-
¢y3iliHUX KaMepax y YepeBHill TOPOXKHUHI HEOITPOMiHe-
Hux peuurtieHTiB (rpyna HKM HP) BusiBuiocs, 1110 Ko-
JIOHIEYTBOPIOIOYA aKTUBHICTh KJIITMH KiCTKOBOTO MO3KY
OyJla HU3bKOI — KiJIbKICTh KOJOHIEYTBOPIOIOUUX OIIM-
Huip (KYO) cranosuna 7,0£0,4, K1acTepoyTBOPIOIOUMX
omuHuupe (Ka1YO) — 40,7+2,0 xnacrepis Ha 1-10°
eKCIUIAHTOBaHUX KIINTUH. [IpyM 1IbOoMy KyJIBTUBYBaHHSI
KiCTKOBOTO MO3KY B AM(QY3ifHNX KamepaxX, iMITJIaHTOBa-
HUX B OpraHi3M HEOIPOMiHEHMX PELMUITEHTIB, 00pobIIe-
HUX 3a 100y nukiaodocdaminom (rpyna HKM HP L®D),
npu3BoamIo A0 ¢opmyBaHHs 21,0+ 1,0 Kosoniii 52,5+2,6
xiacrepis Ha 1+10° ekcIUIaHTOBaHUX KJITUH. Y TOIi Xe Jyac
MOKA3HUKM KOJIOHIEYTBOPEHHS B KYJBTYpi KiCTKOBOTO
MO3KY HEONPOMIHEHUX TBapWH Yy OUdy3iiiHUX Kamepax,
IMIUTAHTOBAaHMX Y YePEeBHY IIOPOXKHMUHY OIIPOMiHEHUX MU~
meii-peuntrieHTiB  (rpynma HKM OP), nopiBHIOBanmm
31,7%1,6 kosnoHii i 59,0+2,9 kinactepis Ha 1-10° ekcruian-
TOBaHUX KJITUH (puc. 1).

Husbki MOKa3HUKU KOJOHIEYTBOPEHHS, OTpUMaHi Mpu
KYJIBTUBYBaHHI KiCTKOBOTO MO3KY KOHTPOJIbHUX TBAPUH B

thiopental sodium solution. Two chambers were
inserted in the abdominal cavity of each animal.

RESULTS AND THEIR DISCUSSION
Functional activity of hematopoietic progenitor
cells, which is indicative for the state of hemato-
poiesis integrally, was determined in cell culture in
diffusion chambers in vivo [2]. Cultivation of the
control animals’ bone marrow during 10—12 days
in diffusion chambers in the abdominal cavity of
non-irradiated recipient animals (NBM NR
group) resulted in a low colony-forming activity
of the bone-marrow cells. The number of colony-
forming units (CFU) was 7.0x£0.4, number of
cluster-forming units (CIFU) was 40.7£2.0 clus-
ters per 1:10° cells explanted. At that the bone
marrow cultivation in diffusion chambers
implanted in the organism of non-irradiated
recipients treated by cyclophosphamide (NBM
NR CP group) led to forming of 21.0%1.0
colonies and 52.5+2.6 clusters per 1-10° explanted
cells. At the same time, the colony-forming effi-
ciency of non-irradiated bone marrow in diffusion
chambers implanted in irradiated recipient mice
peritoneum (NBM IR group) was 31.7£1.6
colonies and 59.0£2.9 clusters per 1-10° explanted
cells (Fig. 1).

Low colony-forming indices obtained after the
intact bone marrow cultivation in the non-irradi-

(1) 302
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OpraHi3Mi HEOINPOMIHEHWX PELMITIEHTIB TIEePIIOi TPYIIH,
CHIBMAgaOTh i3 JAHUMU JIiTepaTypyd i TIOB'A3aHi 3
BiJICYTHICTIO 1I0JATKOBOIO BUKMAY POCTOBUX (DAKTOpPIB Y
OpraHi3aMi MUILIE-pELIUITIEHTIB.

V Toii ke yac 00poOKa peluItieHTa Hukiaodochaminom
y APYTiil rpymi Npu3BoaMIa A0 BUBUIbHEHHS (haKTOpiB,
SIKi HECJIV TIOABITHY (DYHKIIiIO — SIK I3Kepesio KOJIOHIEYT-
BOPIOIOYOT aKTUBHOCTI Ta BOAHOYAC ITPUTHIYEHHS iIMYHO-
JIOTIYHOI pEeaKTUBHOCTI OpraHi3amy. ¥ TaHOMY BUIIaaKy
OCTaHHilt (hakTOp HE Bimirpae MpoBiAHOI poJii, OCKITbKMU
poboTa npoBoAMIIacs y CUHT€HHI CUCTeMI.

Y pasi onpoMiHeHHs peuuIlieHTa OyJlo OTPUMAaHO
Haiioinpry EKY B KyabTypi KJIiTUH HEONMPOMiHEHOTO
KiCTKOBOro MO3KY. JlocTOBipHE 30i7bllIEHHS KOJOHIEYT-
BOPEHHS Y KYJIbTYPi HEOIIPOMiHEHOI'O KiCTKOBOTO MO3KY
B OIIPOMiHEHOMY OpTaHi3Mi CBiIUUTH MPO 3HAYHUN
BILJIMB POCTOBUX (DaKTOPiB, SIKi OyIM BUIIEHI KITiTHHA-
MU Y BiTIOBiab Ha [il0 i0Hi3y10uo0i pamiaLii [2].

AHaJji3 npemnapariB, OTpUMaHMX i3 KYJIBTYp MiCasl iX
neHTpudyryBaHHs Ha uuTociHi (Shandon, CIIIA) ta 3a-
OapsieHHs 3a PomaHoBchbkuUM-I'iM3010, MOKa3aB, 110 AJIs
nepegadi UMX CUTHaJiB Oe3mocepedHiii KOHTaKT OIl-
POMIHEHMX KIITMH i3 CYCiIHIMM KIIITMHAMM HE € He-
ooxigHuM. OOpoOKa peluMieHTIiB LMKIodochaMigoM,
SIKWIA € IIMTOCTaTUKOM, i 11Ie OiIbIlIe OIIPOMiHEHHS TBapH-
HU-peLUITiEHTa KaMep BIJIMBAJIU Ha MpoJliepaTUBHY aK-
TUBHICTb KiCTKOBOMO3KOBUX KJIITUH, SIKi 3HAXOAUJIUCS Y
Kamepi. bepyuu 1o yBaru Te, 1110 KyJbTMBYBaHHS BinOyBa-
JIOCsI B HaMiBpiaKoMy arapi y uy3iitHux Kamepax in vivo,
i JUTS OLIIHKY TTpoJTihepaTUBHOI aKTUBHOCTI BAKOPUCTOBY-
BaJii COOCIO TMiApaxyHKY KiJIbKOCTi KOJOHii-KJIOHIB,
MOXHa 3 BIIEBHEHICTIO CKa3aTW, 1110 BIUIMB CUTHaJbHUX
MOJIEKYJI 3[iICHIOBABCS KPi3b CTIHKY AUDY3iliHOI KaMepH,
BUKJIMKAIOUM CTUMYJISILIIO KOJOHIEYTBOPIOOYOI aKTUB-
HOCTI 3a BiICYTHOCTI 0e31mocepeIHbOro KOHTaKTy MiX OIl-
POMiIHEHUMM i HEOTTPOMIHEHUMU KIITUHAMMU.

BUCHOBKUA

V pesyabrati poBeeHUX AOCHIIKEHb 0YJ10 BUSIBJIEHO, 1110
KJTITUHU KiCTKOBOTO MO3KY MMUILIEH, sIKi He OyaIu OIl-
POMiHEHI, 3a3HaBAIM OE3MOCEPETHBOIO BIUIMBY (haKTOPiB
MiKpOOTOUE€HHSI OpraHi3aMy OIIPOMiHEHOI TBapUHM-pe-
uumieHTa. Tak, npu KyJbTUBYBaHHI KJIITUH B OpraHi3mi He-
OIPOMiIHEHUX MMUIIIEH OyJI0 BUSIBIEHO HU3bKi MMOKA3HUKU
KOJIOHIEYTBOPEHHS Y 3B'I3KYy 3 BiICYTHICTIO JOJAaTKOBOTO
BUKHWIY pOCTOBUX (bakTOpiB. Y TOM ke yac oOpoOKa pe-
LUITIEHTA IIUKII0(ochaMigoM TTPU3BOAMIIA IO BUBITBHEH-
H#1 (haKTOPIB, SIKi OY/IM IKepeaoM KOJIOHIEYyTBOPIOIOYO] aK-
TUBHOCTI /U] HEOTIPOMiHEHUX KIIITUH. Pa3oM 3 TuMm, mpu
KyJIBTUBYBaHHI KiCTKOBOTO MO3KY B OINPOMiHEHOMY Op-
raHiami Oy/J0 BUSIBJIEHO AOCTOBipHE 30iJbIIEHHSI KO-

ated organism of the recipients from the first group
are consistent with the literature data and are asso-
ciated with the absence of additional growth fac-
tors release in the organism of recipient mice.

At the same time treatment of the recipient by
cyclophosphamide in the second group led to the
release of factors having a double function; they were
the source of colony-forming activity and depressed
the immune reactivity of the organism. In this spe-
cific case, the last factor is not leading due to the fact
that this work was performed in a syngenic system.

After the irradiation of recipient we obtained the
highest CFE in the non-irradiated bone-marrow
cell culture. Pronounced increase in colony form-
ing of non-irradiated bone-marrow in irradiated
organism indicated the significant impact of
growth factors released by the cells as a result of
irradiation [2].

Preparations obtained from the culture after
centrifugation in the cytospin (Shandon, USA)
and Giemsa staining had shown that the direct
contact between irradiated and non-irradiated
cells was not necessary for the delivery of a signal.
Irradiation of the recipient mice and, to a lesser
extent, treatment by cytostatic cyclophosphamide
increased the proliferative activity of bone-mar-
row cells in chambers. Taking into account the
facts that cultivation was performed in semi-solid
agar in diffusion chambers in vivo and the estima-
tion of colonies-clones was used for the assess-
ment of proliferative activity, we can assume that
the influence of signaling molecules was realized
through the wall of diffusion chamber causing
stimulation of colony-forming activity without
direct contact between irradiated and non-irradi-
ated cells.

CONCLUSIONS

As a result of investigations performed we deter-
mined the direct influence of microenvironment
factors of irradiated mice organism on the non-
irradiated bone-marrow cells. Thus, cultivation of
the cells in the organism of non-irradiated mice
revealed a low colony-forming activity due to the
absence of additional growth factors release. At
the same time treatment of the recipient by
cyclophosphamide led to the release of factors,
which were the source of colony-forming activity
for non-irradiated cells. Along with that, the bone
marrow cultivation in irradiated organism result-
ed in a significant increase in colony forming,
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JIOHIEYTBOPEHHS, 1110 CBITYUTH ITPO 3HAYHUIA BIUTMB POCTO-
BUX (DakKTOpiB, sIKi OyJM BUAIEH]I KJIITUHAMM Y BilMOBiIb
Ha J1it0 ioHi3yrouoi pamiatiii. [Tpu LpoMy mist iepegaydi cur-
Hajy Oe3mnocepenHili KOHTAKT OMPOMIHEHUX KITUH i3
CYCIIHIMU KJTITUHAMU HE € HEOOXiTHUM.

CTuUMyJTIOI0UMIA BIUTMB HAa KOJIOHIEYTBOPIOIOYY 31aTHICTh
HEOIPOMiHEHUX TeMOMOETUYHUX KJITUH-TNOINEPeIHUKIB,
MOMIIIIEHUX Y KaMepU, SIKUI 3MiHCHIOETbCS KIIITUHHUMU
Ta MO3aKJITUHHUMU CTPYKTypamu, 1110 (DOPMYIOTh 30BHi
MiKPOOTOUYECHHSI, IIOB'SI3YEThCSI 3 OE3MOCEPETHBOIO €0
pocToBUX (DaKTOpPIB, SIKi BUPOOISIIOTHCSI OIMPOMiHEHUMU
KJIITUHAMU Ta BIUIMBAIOTh Ha HEOTIPOMiHEHi KJIITUHY Yepe3
CTiHKY Kamep, 1110 HEIOCTYIHA JJIs1 KJIiTUH, IIPOTe BUTBHO

MnpoIycKae IUMPYyHIY0Ui MOJIEKYJIH.
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which indicated the pronounced impact of factors
released by the cells as a result of irradiation.
Moreover, we should mention that a direct con-
tact between cells was not necessary for the deliv-
ery of the signal.

Stimulating influence on the colony-forming
activity of non-irradiated hematopoietic progeni-
tor cells in diffusion chambers, which is performed
by cellular and extra-cellular structures forming
external microenvironment, is associated with the
action of growth factors produced by irradiated
cells and affecting non-irradiated cells through the
chamber wall, which is impermeable for the cells
but freely transmits diffusible molecules.
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