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Effect of Cryopreserved Bone Marrow Transplantation on Dynamics
of Recovery of Morphofunctional Properties of Lymphoid, Myeloid
and Endocrine Organs in Lethally Irradiated Recipients

KommexcHo u3ydann MopdodyHKIHOHAIBHBIE CBOHCTBA JIUM(OHUIHBIX, MUSTOUAHBIX U HIOKPUHHBIX OPTaHOB y JIETAIBHO
00JTydeHHBIX MBIIIEH HAa PAa3HBIX JTanax MoCie TPAHCIUIAHTAI[MHA UM KPHOKOHCEPBUPOBAHHBIX KIETOK CHHTEHHOTO KOCTHOTO MO3Tra
(KCKM). ITokazano, uro tpancmiantanus KCKM neranbsHO 0OXy4eHHBIM XHBOTHBIM CTHMYJIHPYET IPOLECCHl BOCCTAHOBIICHUS
OpraHoe HeHporymopanbHOH cuctembl. [Ipu 3TOM H3MeHeHHs ypOBHS ropMmoHoB Tpuionruponuna (T,), Tupokcuna (T,),
KOPTHUKOCTEPOHA ¥ MHCYIHHA B MepHdeprdeckoil KpOoBH, MPOTEKAIOIINE BOTHOOOPA3HO, XOTh U HE JOCTHUTAIOT YPOBHS (hH3HOIO-
THYECKON HOPMBI, OJJHAKO 00€CIIeYNBaIOT BBDKUBAEMOCTh B TEUCHNE 3-X MECSIIEB JICTAIbHO OOIYyUCHHBIX KHUBOTHBIX, TOTHOAIONTIX
0e3 TpaHcIuTaHTalK K 10 cyTKaMm.

Kniwouegvie cnosa: neranpHoe 00TydeHre, TPAHCINIAHTAINS, KPHOKOHCEPBHPOBAHHBIN CHHI€HHBIA KOCTHBIH MO3T, INM(OHIHEIE,
MHEJIOUIHBIC, YHJOKPUHHBIE OPTaHbI, TOPMOHEI.

KommnexcHo BUBYaIM MOp(GOPYHKIIOHAIBHI BIACTUBOCTI JIMGOITHUX, MI€TOITHIX Ta CHIOKPHHHUX OPTaHiB y JIETAIBHO
ONMPOMIHEHUX MUIIICH Ha PI3HUX eTallax IMicJis TPAHCIUIAHTAIi] IM KPiIOKOHCEPBOBAHHX KIIITHH CHHTEHHOTO KicTKoBOro Mo3ky (KCKM).
ITokazano, mo tpancmiantanis KCKM jeranbHO ONPOMiHEHMM TBapHHAM CTHMYJIIO€ HPOLIECH BiJHOBICHHS OpraHiB HEHpo-
ryMOpasbHOi cucTeMu. [Ipu mboMy 3MiHH piBHS rOpMOHiB Tpuiiontuponiny (T,), Tupokcuny (T,), KOpTHKOCTEpOHY Ta iHCYIiHY B
niepuepryIHiid KPOBI, sIKi MPOTIKAIOTh XBIJIETIOAI0HO, X0U 1 HE JOCATAIOTh PiBHA (Pi310JI0TYHOT HOPMH, IPOTE 320€3MEeUyIOTh BUKUBAHHS
Ha TPOT#3i 3-X MiCALIB JIETaJIbHO ONPOMiIHEHUX TBAPHUH, IO THHYTH 0e3 TpaHcIuiaHTamii Ha 10 1o0y.

Kntouoei cnosa: neranpHe ONMPOMIHEHHS, TPAHCIUIAHTALlisA, KPIOKOHCEPBOBAaHWH CHHTCHHHU KiCTKOBHH MO30K, JIiM(OinHi,
MI€JIOIIHI, CHIOKPUHHI OpraHu, TOPMOHHU.

There was realised a combined study of morphofunctional properties of lymphoid, myeloid and endocrine organs in lethally
irradiated mice at different stages after cryopreserved syngeneic bone marrow (CSBM) cell transplantation. The CSBM cell
transplantation to lethally irradiated animals demonstrated the stimulation of recovery processes in neurohumoral organs. At the same
time the wave-like changes in triiodothyronine (T,), thyroxin (T,), corticosterone and insulin hormone levels in peripheral blood,
even if not reaching the level of physiological norm, provide the survival within 3 months for lethally irradiated animals, dying
without transplantation to the 10% day.

Keywords: lethal irradiation, transplantation, cryopreserved syngeneic bone marrow, lymphoid, myeloid, endocrine organs, hormones.

W3BecTHO, YTO rOMEOCTa3 3aBUCUT OT COCTOSHUS
BEAYILUX CUCTEM OpraHu3Ma: KpOBETBOPHOI, UMMYH-
HOM, SHIOKpUHHOH 1 HepBHOH [4]. [lockonbky QyHK-
LUOHUPOBAHKE 3TUX CHCTEM B3aUMOCBSI3aHO, TO Hapy-
meHne (QYyHKUMH OJHOM M3 HUX MOJKET IMOBJICYD 3a
co0oii u3MeHeHne PyHKuui apyrux cucrem [7].
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Homeostasis is known to be dependent on the state
of leading systems of an organism such as: hemo-
poietic, immune, endocrine and nervous ones [4]. Sin-
ce the functioning of these systems is interrelated, the
disorder in one of them may involve the changes in
functions of other systems [7].
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HNonusupyromas panguanusi B 3aBUCUMOCTH OT
J103BI U POJOKUTENBHOCTH BO3JEICTBYSI BBI3BIBAET
Pa3HOH CTENEeHU BBIPAXXEHHOCTH MopdodyHKIHO-
HaJbHBIC HAPYIICHUS OPTaHOB JTUM(POUIHOTO U MHE-
JIOUJHOIO KOMIUIEKCA U OPraHOB HEUPOIHAOKPHUHHOM
CUCTEMBI, SBJISIOLINECS TPUINHON BOZHUKHOBEHUS Y
JIETATBHO OOyYeHHBIX )KUBOTHBIX U YEIOBEKa TeMO-
1 UMMYHOJEIIPECCHH, KOTOPbIE MOTYT MPUBOIUTH K
ux THbenu U0 K Pa3BUTHIO Pa3HBIX MATOJOTH-
geckux mporieccoB [14, 20, 25]. YcranosneHo, 9TO
€IMHCTBEHHBIM CIIOCOOOM BOCCTaHOBIICHHS MPOLIEC-
COB KPOBETBOPEHHsI TOCTIE JIETaJbHOTO O0NMy4eHus
SIBIISICTCS] TPAHCIUIAHTALUSl CHHTEHHOTO, JIN0O COB-
mectumoro 1o HLA-DR-DQ aninoreHHOro KocTHOTrO
mo3ra[10, 15, 24]. PaGoTel, HOCBSIIIEHHBIC UCCIICAO0BA-
HUIO TUHAMHUKH BOCCTaHOBIEHHsI MOP(HOPYyHKINO-
HaJIbHBIX CBOMCTB HEHPOIHIOKPUHHBIX OPTraHOB I10C-
Jie JIeTaJbHOTO OOydeHHUs Ha Pa3HBIX dTarax Mmocie
TpaHCIUIAaHTAIIMH KOCTHOTO MO3Ta, €AUHUYHBI, a UX
pe3yNbTaThl HE JTUIICHBI TpoTHBOpeuntii [1, 3, 16, 19,
23, 26, 27].

enp manHOW pabOTHl — U3yYCHUE NHHAMUKH
BOCCTaHOBJICHUS! MOP(HOPYHKIMOHATIBHBIX CBOHCTB
OpraHoB JMM(POMHUETOUTHOTO KOMILIEKCa (KOCTHOTO
MO3ra, KpoBu, TuM@aTHu4YecKuX y3IJI0B, THMYCA,
CEJIE3eHKH, IIEPUTOHEATILHOM MOJIOCTH) U SHAOKPUH-
HBIX OpraHoB (Tunodusa, MHUTOBUIHON KEIE3Hl,
HAJOYEYHUKOB, OKEITYIOUHON JKEJIe3bl) y JIeTalb-
HO OOJIy4yeHHBIX PEIUNHEHTOB Ha Pa3HBIX dTarax
IocJie TPaHCIUTAaHTAIINU KPHOKOHCEPBHUPOBAHHBIX
KJIETOK CHHTeHHOTO KocTHOTO Mo3ra (KCKM) .

MaTtepuaabl 1 meToAbl

OxcnepuMeHTsl poBoaunu Ha 600 TMHEHHBIX
mpimax-camuax (CBAXC57BDF, maccoit 18-20 r B
BO3pacTe 2 MecC. B OCEHHE-3UMHUH niepros. JKUBoTHEIE
ObLTH pa3aeneHsl Ha 3 rpynibl: | —aeTansHo 00mydeH-
HBIE; 2 — IeTaNbHO 00Ty4YeHHBIE )KUBOTHBIE, KOTOPBIM
BBOJMJIM KPUOKOHCEPBUPOBAHHBIE KJIETKH CHHIEH-
HOTO KOCTHOTO MO3Ta; 3 — WHTAKTHBIE KHBOTHBIE
(xoHTpOMNB). KNeTkn KOCTHOTO MO3Ta BBIAEISUIA H3
OenpeHHBIX KOCTEH W MOABEpPraiu KPHOKOHCEPBHU-
poBanuto mo meroxay [14]. Ilocie kproKoHCEPBUPO-
BaHUS B CYCIIEH3WH ompenensuiock 6onpime 90%
coxpanubix kiIetok u 87% KOEc u KOEk. Knetkn
KPHUOKOHCEPBHPOBAHHOTO JOHOPCKOTO KOCTHOTO MO3-
ra BBOAMJIM BHYTPHBEHHO B oObeme 0,2 M B 103e
1%107 xi1/m1. OOyyany )KUBOTHBIX B yTPEHHHE YacChl
Ha yctanoBke PYM-17 B noze 7,55 I'p, npu Hanpsixe-
Huu 180 kB, cune toka 10 MA, ¢puibrpsr 0,5+0,1 Mm
Alc I, JlexanuTupoBanm sKMBOTHBIX O 3)Hp-
HBIM Hapko3oMm depes 1, 2, 3,4, 5,7, 10, 15, 20, 25,
30, 40, 60, 70, 80 u 90 cyTOK mTOCTIE HavdaIa dKCIIePH-
MeHTa. KitleTkn KoCTHOTO MO3ra TpaHCIIIIaHTHPOBAIIN
yepe3 1 1 mocine o0mydeHus.
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Ionising radiation depending on the doze and effect
duration causes differently pronounced morphofunc-
tional disorders in organs of lymphoid and myeloid
complexes and organs of neuroendocrine system,
being the cause of hemo- and immune depressions in
lethally irradiated animals and humans, that may result
either in their death or development of different
pathological processes [14, 20, 25]. The transplanta-
tion of syngeneic or HLA-DR-DQ-compatible
allogenic bone marrow was established to be the only
way to recover hemopoietic processes after lethal
irradiation [10, 15, 24]. The researches, devoted to
studying the recovery dynamics of morphofunctional
properties of neuroendocrine organs after lethal irra-
diation at different stages after bone marrow transplan-
tation, are single and their findings are not deprived
of contradictions [1, 3, 16, 19, 23, 26, 27].

The research was aimed to study the recovery
dynamics of morphofunctional properties of lympho-
myeloid organs (bone marrow, blood, lymph nodes,
thymus, spleen, peritoneal cavity) and endocrine ones
(hypophysis, thyroid and adrenal glands, pancreas) in
lethally irradiated recipients at different stages after
transplantation of cryopreserved cells of syngeneic
bone marrow.

Materials and methods

Experiments were performed in 2 months’ male
mice (CBAxXC57B1)F, with 18-20 g (n=600) in
autumn-winter period. Animals were divided into
3 groups: the 1% group comprised lethally irradiated
animals; the 2™ one did lethally irradiated animals with
introduced cryopreserved syngeneic bone marrow
(CSBM) cells; and the intact animals made the 3™ one
(control). Bone marrow cells were isolated from
femoral bones and cryopreserved by the method, repor-
ted in the paper [14]. After cryopreservation more than
90% integral cells and 87% CFUs and CFUc were
determined in suspension. Donor cryopreserved bone
marrow cells were intravenously introduced in 0.2 ml
volume under 1x107 cell/ml dose. Animals were irra-
diated in morning hours with RUM-17 device in 7.55
Gy dose, under 180 kV voltage, 10 mA current inten-
sity, 0.5+0.1 mm with LD, filters. Animals were
decapitated with ether narcosis in 1, 2, 3, 4, 5, 7, 10,
15, 20, 25, 30, 40, 60, 70, 80 and 90 days after expe-
riment beginning. Bone marrow cells were transplan-
ted 1 hr later irradiation.

The experiments were carried-out according to the
“General ethical principles of experiments in animals”,
approved by the 2™ National Congress on Bioethics
(Kiev, 2004).

Thymus and lymph node cellularities were
determined with Goryaev’s chamber by calculating the
number of nucleated cells, obtained after soft homo-

PROBLEMS
OF CRYOBIOLOGY
Vol. 19, 2009, Ne1



OKCIEpUMEHTHI MPOBEEHBl B COOTBETCTBUU C
“O0mMMH NPUHLIXTNIAMH SKCTIIEPUMEHTOB Ha KHBOT-
HEBIX”, omoOpenubME 11 HanimoHamsHBEIM KOHTpECCOM
o 6moatuke (Kues, 2004).

Knerounocts THMYCa 1 TMM(OY3IIOB ONPEASIISITI
B kamepe [opsieBa myTeM moacyeTa KOJIM4ecTBa sep-
HBIX KJIETOK, TIOJTYYEHHBIX TOCIIE MATKONH TOMOTeHH-
3alyu IPEJBAPUTETHHO B3BEIIEHHOTO COOTBETCTBYIO-
miero oprana. KoiamdecTBo aHTHTEN000pa3yOMuX
kietok (AOK) B cene3eHKe 00MydYeHHBIX KHUBOTHBIX
OTIpEIETISUTH 110 CTaHaapTHOMY MeToxy [18]. Mccnemo-
Balld aKTUBHOCThH peakiuu OnactrpaHcdopmammu
T-numdonuToB MeIlIel HA MUTOTCHBI (PUTOTEMATTIIIO-
tuHUH (PI'A) u konkanaBanmuH A (Kon A) (“Difco”,
CIIA; “Wellcome”, Benukobpuranus) u B-mumdo-
uuToB — Ha junononucaxapua (JIIIC) (“Sigma”,
CILIA). TpancopMHupYOIyI0 aKTUBHOCTh KIIETOK
OIIPEIeIISUIN 110 YPOBHIO BKJIF0UeHHs *H-TumMuanHa Ha
cuetunke SL-40 (Intertechnique, ®pannus). Unaekc
omacrrpanchopmarnuy (MHACKC CTUMYIISAIIAN ) KJIETOK
BBIYHCIISUIY IO (POPMYIIe: YPOBEHb BKItOUeHHMs *H-TH-
MUJIMHA B KJIETKH, KYJbTUBUPYEMbIE B IPUCYTCTBUH
MHTOTEHOB, B OTHOIIEHHUW K YPOBHIO BKIIIOUEHUS
SH-TuMUIMHA B KIIETKH, KYJIBTUBHPYEMbIC 03 MUTOTe-
HOB [21]. MoHouuTapHO-MakpogaraibHble KIETKH
MoJIy4alld U3 9KCCy[ara MEpPUTOHEATbHON MOJIOCTH
KUBOTHBIX [12]. Ma3ku okpamuBanu a3yp Il — s03u-
HOM Y TIOACYUTHIBAJIH MPOLIEHTHOE COJIEPKaHUE pa3-
JUYHBIX BUAOB KJIeTOK. DaronurapHyo akTHBHOCTb
MEepUTOHEATILHBIX MaKpoQaroB onpeaesnsuym yepes 1 u
rmocie MHKyOalnn KIETOK co cTadpuimokkokom-209,
yOUTBIM HarpeBaHUeM, MOJCYETOM KOJIMUYECTBa (aro-
muTHpYIOmKX KieTok. Kucmyto dpocdarasy u necre-
nupHUUECKyI0 3CTepasy B KJIETKaxX IKcCyaaTa NepuTo-
HEaJbHOW TIOJOCTH OMPENENSIIA THCTOXUMUYECKUM
metozoM [17, 22], cpeqHuii THCTOXUMUYECKHI K02 (-
¢unuent (CI'K) Boruucnsinm no ¢opmyne [13].
l'ucronornueckue npenaparsl SHIOKPUHHBIX OPTaHOB
(rumodusza, MUTOBUAHON *Kee3bl, HAAIIOYEYHHUKOB,
TIOIKEITYIOTHOM KEJIe3bl ) OKPAITUBAIA T€MATOKCHITH-
HOM M 503MHOM. B rumnoduse moacyuTeIBagIg Xpomo-
¢uibHBIE U XpOMOGOOHBIE PAIBI KIETOK MEepeqHer
noiu runodusa (aaeHorunodus); BEIYHCIIINA MPO-
LIEHTHOE CONep)KaHWe ATHX KIETOK, U3MEPSIIH ILIO-
Iaab KIETOK U UX SAep C MOMOIIBIO OKYJISP-MHKPO-
METpa U ONpEeAEsIN AAepHO-IUTOMIA3MEHHOE
OTHOIIIEHHE B 3TUX TPyNIax KieTok [2]. s rucromno-
TUYECKOTO HMCCIEJOBAHUS MCIOIB30BaJIN MPaBBIN
HAJATOYEYHHUK, a JICBBII — U1 ONPEAEIICHUS TUIHIOB
B KPHOCTAaTHBIX Cpe3ax, KOTOpbIE OKpaIlMBaJIN Cy/a-
oM Il 1 cynanom uepusiM B 1o JInzony [8]. Crenens
CynaHOoQUIMH ONEHHBAIHM C MTOMOIIBIO THCTOXUMHU-
yeckoro kodddummenta [13]. B miazme KpoBH KHUBOT-
HBIX PaZliOMMMYHOJIOTHYECKUMHI METOIaMH OTpeie-
JSIIM KOHIEHTPALHUI0 THPEOUIHBIX TOPMOHOB —
tupokcuna (T,) n tpuiionruponuna (T,), koprukocre-
pona u uncynuaa (Habopsr XOII MBOX HAH bena-
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genisation of a preliminary suspended corresponding
organ. The number of antibody-forming cells (AFCs)
in spleen of irradiated animals was defined according
to the standard method [18]. The activity of murine
T-lymphocyte blast-transformation response to phyto-
hemagglutinin (PHA) and concanavalin A (Con A)
mitogens (Difco, USA; Wellcome, UK) and B-lym-
phocyte to lypopolysaccharide (LPS) (Sigma, USA),
was under study. Transforming activity of cells was
determined by the *H-thymidine inclusion level using
the SL-40 counter (Intertechnique, France). The cell
blast-transformation index (stimulation index) was
calculated by the formulae: the level of *H-timidine
inclusion into the cells, cultured in mitogen presence,
towards to the level of *H-timidine inclusion into the
mitogen-free cultured ones [21]. Monocyte-macro-
phage cells were derived from the animal peritoneal
cavity exudate [12]. Smears were azure II-eosin stained
and the percentage of different cell types was calcula-
ted. Phagocyte activity of peritoneal macrophages was
defined 1 hr following cell incubation with heat-killed
staphylococcus-209 by calculating the number of
phagocytic cells. Acid phosphatase and non-specific
esterase in exudate cells of peritoneal cavity was deter-
mined using the histochemical methods [17, 22], the
average histochemical coefficient (AHC) was calcula-
ted by the formula [13]. Histological preparations of
endocrine organs (hypophysis, thyroid, adrenal glands,
pancreas) were stained with hematoxylin and eosin.
In hypophysis there were calculated the chromophilic
and chromophobic cell rows of anterior lobe of hypo-
physis (adenohypophysis) and the percentage of these
cells; the area of cells and their nuclei was measured
by means of ocular-micrometer and the nucleus-cyto-
plasm ratio in these cell groups was determined [2].
Right adrenal gland was used for histological study
and the left one for examining lipids in cryostat sec-
tions, stained with sudan III and sudan black B by
Lison [8]. The sudanophily extent was estimated with
histochemical coefficient [13]. In animal blood plasm
there was radioimmunologically determined the con-
centration of thyroid hormones: thyroxin (T,) and
triiodothyronine (T,), corticosterone and insulin (kits
of Institute of Bioorganic Chemistry of the National
Academy of Sciences of Belarus, Belarus). Sugar con-
tent in blood plasma was examined by the method [9].

The data were statistically processed by the Student-
Fisher method [6] using Excel and Statistica software.

Results and discussion

Cryopreserved bone marrow cell transplantation
to the lethally irradiated animals in syngeneic system
completely protected them against death. Histological
structure of thymus and lymph nodes in the irradiated
animals and CSBM cell protected ones recovered to
60 and 30 days, correspondingly. An increase in lymph
node and thymus mass started from the 15" day, more-
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pycu, benapycs). Coneprkanue caxapa B IIa3mMe KpOBH
OTIpeIeIISUTH 110 MeToy [9].

Craructuyeckyo o0paboTKy AaHHBIX TPOBOAMIH
no merony CtrrogeHTa-Ouiiepa [6] ¢ UCIONb30Ba-
HueM nakeToB nporpamMm MS Excel u Statistica.

Pe3yAbTaTbl M 00CyXXA€HUE

TpancimaHTaMs KPHOKOHCEPBUPOBAHHOTO KOCT-
HOTO MO3ra JIETaJIbHO 00Ty4YEeHHBIM )KHBOTHBIM B CHH-
TeHHOU cCUCTeMe IMOTHOCTHIO 3allIUIIaia UX OT THOEIH.
['ncTonormueckoe cTpoeHne TUMyca y O0OTydEeHHBIX
u 3amumeHsbx Kietkamu KCKM KMBOTHBIX BOCCTa-
HaBIUBAJIOCH K 60-M, MuMdoy3710B — K 30-M CyTKam.
YBenuueHue Macchl TUM(OY3JI0B U TUMyca HadMHa-
J0ck ¢ 15-X cyTok, npudeM 0oJiee HHTEHCHBHO — JIHM-
¢oy3noB, a B untepBaie Mmexnay 30-40-mu cyTkamu
Macca duM(pOy3JI0B MpeBHIIIalia 3HAYEHUS €€ B
KOHTpoJe. Macca TuMmyca Bo3pacTaia MEHEE HHTEH-
CHUBHO U TOJBKO K 60-M CyTKaMm AO0CTUTrajia 3Ha4eHUI
HOpMBI (pHc. 1).

Kierounocts u B TUMyCe, 1 B TUM(paTHIECKUX
y3J1ax Y )KHBOTHBIX 2 TPYIIIBI TAK)KE HAYMHAJIO BO3pac-
TaTh ¢ 15-X cyTok (00J1€€ MHTEHCUBHO — B IUM(DaTH-
YECKHX Y3JIaX) U MOYTH JOCTUTAJIO 3HAYCHHS dTOTO
[MOKa3aTelNid Y MHTAKTHBIX KUBOTHBIX K 90-M cyTkam
HaOmroneHus (puc. 2).

KonndecTBo kiieTok, orBevaromux Ha @I'A, B TH-
MycCe JOCTUTAJIO0 YPOBHS UX COACPHKAHUSI Y UHTAKTHBIX
JKUBOTHBIX Ha 20-€ CYTKU U C HE3HAYUTEIIbHBIMU KOJIe-
0aHUsIMU COXPAHSIIOCh Ha TOM YPOBHE J10 KOHLIA HA0-
monenus (90 cyrok). B numdoysnax KoamdecTBo

40
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30 -
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Observation term, days

over it was more intensive in lymph nodes, but within
the interval of 30—40 days the lymph node mass
exceeded its control values. Thymus mass increase
was less active and only to the 60" day achieved the
norm values (Fig. 1).

The cellullarity both in thymus and lymph nodes
in animals of the 2™ group started to rise from the 15®
day (more intensively in lymph nodes) and almost
achieved the values of this index in the intact animals
to the 90" observation day (Fig. 2).

The number of cells, responding to PHA in thymus
reached the level of their content in the intact animals
to the 20" day and was kept at this level with slight
variation up to the observation end (90 days). In lymph
nodes the number of lymphocytes with positive
response to PHA changed wave-like without reaching
to the 90™ day their number in the intact animals (Fig.
3, a).

The amount of T-lymphocytes, responding in blast-
formation reaction (BFR) to Con A started its statis-
tically significant increase in lymph nodes and thymus
from the 20™ day, then it was a wave-like change, but
in lymph nodes the number of functionally active
T-lymphocytes to the 60" day did not differ from their
content in the intact animals, but reduced again to the
70h-90" days. The number of functionally active
T-lymphocytes in thymus was lower, than that in these
cells at all observation stages (Fig. 3, b).

The number of B-lymphocytes in lymph nodes,
responding to BTR to LPS in the groups of experimen-
tal animals began increasing to the 20™ day and to the

7
° f 2\
KoHTponb
5 o S 1 Control 1
=g Y
o . I
I g 4
5 g
g e
35 31
g2
O
= 9 |
14
0 T T T T T T T T T
o 1 2 3 5 7 15 30 40 60 90
6 Cpoku HabnogeHust, cyTkn b

Observation term, days

Puc. 1. 3menenue maccel TuMyca (a) 1 nuMdoy3i1oB (0) y jieTanbHO 00IyUYSHHBIX KUBOTHBIX Ha Pa3HBIX ATAax Mmocie
tpancmantain KCKM: O— neransho o6mydennbie xuBoTHbie; @ — neTansHo 06yueHHbIE )UBOTHBIE, 3AITUIEHHBIE
KCKM; — KOHTPOIIb.

Fig. 1. Change in thymus (a) and lymph nodes (b) mass in lethally irradiated animals at different stages after CSBM cell
transplantation: O — lethally irradiated animals; @ — CSBM protected lethally irradiated animals; — control.
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Fig. 2. Number of nucleated cells in thymus (a) and lymph nodes (b) in lethally irradiated animals at different stages after
CSBM cell transplantation: O — lethally irradiated animals; @ — CSBM protected lethally irradiated animals; EZ2— control.
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Fig. 3. Response to PHA (a) and Con A (b) of thymus (O) and lymph node (®) cells depending on terms after irradiation

and CSBM transplantation; — control.

TUM(OLUTOB, MOJIOKUTENBHO pearupyromux Ha OI'A,
HU3MEHSIOCH BOJHOOOpa3HO, He mocturas Ha 90-e
CYTKH KOJITYECTBA Y MHTAKTHBIX )KUBOTHBIX (pHC. 3, a).

KomngecTtBo T-muM@onnToB, OTBEUAONTNX B PEAK-
uuu 6nacrrpancopmanun (PBT) na Kon A, Haunna-
JI0 JOCTOBEPHO BO3pacTaTh B TUMQOy3Jax U TUMYCE
¢ 20-X cyTOK, jajiee — U3MEHSIIOCh BOJTHOOOpa3Ho, HO
B JIMM(DOy3/1axX KOTHYECTBO (PYHKIIMOHAIBHO aKTHUB-
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60™ one was statistically and significantly lower than
the one of functionally active B-lymphocytes in the
intact animals (Fig. 4).

During post-transplantation period the AFCs
number in spleen of lethally irradiated and CSBM-
protected animals began to augment uniformly from
the 20" day, but reduced to the 60" one compared to
their content in the intact animals (Fig. 5).
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HbIX T-mumdonnToB kK 60-M CyTKaMm HE OTIMYAIOCH
OT WX CONEP)KaHNs Y MHTAKTHBIX KUBOTHBIX, OJHAKO
cHoBa cHMXkainocb Kk 70-90-m cytkam. B Tumyce
KOJIMYECTBO (PYHKIIMOHATBHO aKTUBHBIX T-1uMpouu-
TOB OBUIO HM)KE KOJIMYECTBA ATHX KIETOK Ha BCEX
sTanax HaOmoneHus (puc. 3, 0).

KomnuectBo B-nmumdonnTos B muMdoysnax, orse-
yaromux B PBT na JIIIC, B rpynnax onbITHBIX )KUBOT-
HBIX HauyMHAJIO Bo3pacTarb Ha 20-e cyTkH, a K 60-m
CyTKaM OBIJIO TOCTOBEPHO HIDKE KOMUYECTBa (PyHK-
[UOHAIBHO aKTHBHBIX B-ITMM(pOINTOB y MHTAKTHBIX
KUBOTHBIX (puc. 4).

B nocrrpancniaHTalMOHHBIN EPHUOJT KOJIMYECTBO
AOK B cene3eHKax KUBOTHBIX, JIETAJIbHO OONTyYeH-
HbIxX U 3amunieHHpIx KCKM, HaunHano paBHOMEPHO
noBbIIaThes ¢ 20-X CYyTOK, HO K 60-M cyTkam ObLIO
CHIDKEHO 10 CPABHEHUIO C X COAECP)KaHUEM Y MHTAKT-
HBIX XHBOTHBIX (pHC. 5).

OTHOCUTENIBHOE KOINYECTBO MaKpo(haroB B HHTEP-
Bajie MeXAy 7-MU U 20-Mu cyTKamu ObLIO TU6O
JOCTOBEPHO BHIIIE, THOO HE OTIINYAIOCH OT UX COZlEp-
JKaHWUS y MHTAKTHBIX JKUBOTHBIX, a HaYMHAA ¢ 15-x
CYTOK, CHIKAJIOCh TI0 CPAaBHEHHIO C MX COZIEPIKaHuEM
Yy MHTaKTHBIX JKUBOTHBIX (pHC. 6, a).

OTHOCHTEIHHOE KOJTMYECTBO MOHOIIUTOB B IIEPH-
TOHEAJIbHOU ITOJIOCTH )KMBOTHBIX OIIBITHOM IPYIIIIBI B
nepsble 20 CyTOK mociie oOny4eHus 1 TpaHCIJIaHTa-
LN KOCTHOTO MO3ra CHHXKAJIOCh, 3aT€M BO3pPacTajo
(puc. 6, 0).

KonnuecTBo arounTHpyIOUMX KIETOK Y )KUBOT-
HBIX OIBITHOM I'pyNIbl OBUIO AOCTOBEPHO HIDKE Ha
BCEX 3Tanax HabJIIOICHNUS 110 CPAaBHEHHIO C UX COAep-
KaHWEM Y UHTAaKTHBIX KUBOTHBIX (puc. 7).

AKTHBHOCTH ()€PMEHTOB, OTIPEICIISIONIHNX ITePEBa-
PHBAIOIIYIO aKTHBHOCTH ()aronuToB (Hecnenupuaec-
Kas dcTepasa m kucinas ¢gocdaraza) mmbo He u3Me-
HAJIAch, THOO W3MEHSJIACh BOJIHOOOPA3HO, TOCTHUTAs
ncxomaHoro ypoBHs Ha 60-¢ cyTku (puc. 8).

Hanee OymyT paccMOTpeHbl MOPGHO(PYHKIIMOHAb-
HBIE CBOMCTBA HEHPOIHAOKPHHHBIX OPTaHOB JKUBOT-
HBIX Ha Pa3HbIX ATaIax Mocje JeTaaIbHOTo 00IydeH s
u nocie Tpancmiantauud uMm KCKM.

T'unogus. Y neranbHO OOJIy4EHHBIX >KUBOTHBIX
Mopdooruueckue U3MEHEHHUS! B TKAHU NEpeaHeH
JI0JI¥ rUo(hr3a HaOMrOIAIH, HAYMHAS C TIEPBBIX CYTOK
rocsie oomy4enus. Bo3pacTano KOJIHMYecTBO CEKPETOp-
HBIX KJIETOK C MUKHOTUYHBIMH SJIPaMH U BaKyOJIH3H-
POBaHHOW MHUTOIIA3MOH, peobiananyu KJIETKH He-
OONBIINX Pa3MEPOB, COCYABl OBUTH PACUIUPEHBI U
MIeperoNHeHbl KpoBbio. HaunHas ¢ 3-x cyTok, oTMe-
YaJch YBEJIMUCHNE KOJIMYECTBA allu10(PHIBHBIX KIle-
TOK ¥ CHIDKEHHE KONTn4ecTBa 0a30()MITBHBIX H XPOMO-
(hOOHBIX KJIETOK 0 CPAaBHEHHIO C UX COJEPIKAHUEM Y
WHTAKTHBIX )KUBOTHBIX (Tabnuia). K MomeHTy rubenun
XKHUBOTHBIX (7—10-e CyTKM) HapacTau JereHepaTuB-
HbIE HI3MEHEHHSI B CEKPETOPHBIX KJIETKaX, OOJBIITIH-
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Puc. 4. Otset xietok mumdoysnos Ha JITIC B 3aBucHMOCTH
OT CPOKOB T10cIIe 00ydeHus U TpancianTanun KCKM.

Fig. 4. Response of lymph node cells to LPS depending on
terms after irradiation and CSBM cell transplantation.

A relative number of macrophages within the
interval between 7 and 20 days was either statistically
and significantly higher or with no difference from
their content in the intact animals, but starting from
the 15" day decreased compared to their content in
the intact animals (Fig. 6, a).

KoHTponb
Control

100

80 -

60 -

40

AFCs number, % of the control

20 A

KonuuectBo AOK, % K KOHTpPOIt0

O T T T T T
0 1 7 15 20 25 30 40 60

Cpokun HabnopeHns, CyTkn
Observation term, days

Puc. 5. Coneprxanue anTuTenoo0pasyromux kietok (AOK)
B CEJIE3EHKE JICTAIBHO OOTYUCHHBIX U 3aLINIICHHBIX )KHUBOT-
HBIX rtociie TpaHcanTanu KCKM.

Fig. 5. Number of antibody-forming cells (AFCs) in spleen
of lethally irradiated and protected animals after CSBM cell
transplantation.
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Puc. 6. KommuectBo Makpodaros (a) 1 MOHOIIUTOB (0) B IEPUTOHEANBHOM MOJIOCTH JICTAILHO OONyYCHHBIX MBIIICH B
3aBUCHMOCTH OT CPOKOB TIociie 06myuenus u tpancmianTanun KCKM: O — netansno o6myueHHbie uBoTHbIE; @ — 1e-
TaJBbHO 00yUYeHHBIE XXUBOTHBIE, 3auuieHHpie KCKM; — KOHTPOJTb.

Fig. 6. Macrophage (a) and monocyte (b) number in peritoneal cavity of lethally irradiated mice depending on terms after
irradiation and CSBM cell transplantation: O — lethally irradiated animals; @ — CSBM protected lethally irradiated

animals; — control.
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Puc. 7. KonudectBo (arouuTUpyOMUX MOHOIMTAPHO-
MakpodarajibHbIX KIETOK B IEPUTOHEATIbHOU IMOJOCTH
JIETABHO OOTYYCHHBIX MBIIICH B 3aBUCUMOCTH OT CPOKOB
nociie oomydeHus u TpancmanTaiui KCKM: M- netanbHO
00nyuyeHHBIE KMBOTHBIE; [] — eTalbHO OOIydYeHHBIE
JKHBOTHEIC, 3anumenabie KCKM.

Fig. 7. Number of phagocyte monocyte-macrophage cells
in peritoneal cavity of lethally irradiated mice depending
on terms after irradiation and CSBM cell transplantation:
B - lethally irradiated animals; 0 — CSBM protected
lethally irradiated animals.

CTBO M3 HUX Pa3pyIIAIUCh U HA UX MECTE OTPEACIISIICS
KJIETOUHBIN IETPUT. BennurHa siiepHO-1IUTOIIa3MEH-
HOTO OTHOIIECHHUS Ha MePBBIe CYTKH B 0a30(riIax TUITo-
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A relative number of monocytes in peritoneal cavity
of experimental group’s animals reduced, then
enhanced during first 20 days after irradiation and bone
marrow transplantation (Fig. 6, b).

The number of phagocytic cells in animals of
experimental group was statistically and significantly
lower at all observation stages compared to their
content in the intact animals (Fig.7).

The enzyme activity, determining a digesting activi-
ty of phagocytes (non-specific esterase and acid
phosphatase) were either unchanged or had the wave-
like changes by achieving the initial level to the 60™
day (Fig. 8).

Hereinafter we will focus to the morphofunctional
properties of animals neuroendocrine organs at diffe-
rent stages after lethal irradiation and CSBM trans-
plantation.

Hypophysis. In the lethally irradiated animals the
morphological changes in tissue of hypophysis anterior
lobe were observed starting from the first days after
irradiation. The number of secretory cells with pycno-
tic nuclei and vacuolated cytoplasm increased, there
were mostly the cells of small size, the vessels were
extended and congested. Starting from the 3 day we
noted the augmentation of acidophilic cell number and
a decrease in basophilic and chromophobic cells com-
pared to their content in the intact animals (Table). To
the moment of animal death (7-10 days) the degene-
rative changes intensified in secretory cells, the majo-
rity of which destroyed with revealing cell detritus at
their place. The value of nucleus-cytoplasm ratio to
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Puc. 8. AktuBHOCTS Hecrienuduaeckoii cTepassl (a) ¥ Kucioi ¢pocdarassl (0) B MOHOITUTAPHO-MAKPO(ararbHBIX KIETKaxX
HEPUTOHEATHHOM MTOJIOCTH JIETAJIBHO OOYYCHHBIX MBIIICH B 3aBHCHMOCTH OT CPOKOB ITOCIIE OOTYYIEeHHUS U TPAHCIUTAaHTALUU
KCKM: H — neraipHO 0OydYeHHBIC )KUBOTHBIC; [] — eTanbHO 0oONydYeHHBIC )KUBOTHBIC, 3amumieHasie KCKM; 22—
KOHTPOJb; * — CTATUCTHYECKHU JIOCTOBEPHBIC Pa3Indus ¢ KOHTPOIbHOH rpynmoit (P < 0,05).

Fig. 8. Activity of non-specific esterase (a) and acid phosphatase (b) in monocyte-macrophage cells of peritoneal cavity
of lethally irradiated mice depending on terms after irradiation and SCBM cell transplantation: ll — lethally irradiated ani-
mals; 00 — SCBM protected lethally irradiated animals; — control; * — data with statistically significant differences

with the control group (P < 0.05).

(hm3a mOCTOBEpHO CHUXKANACH [0 CPABHEHHIO C aHa-
JIOTHYHBIMU MTOKA3aTeIISIMA Y HHTAKTHBIX )KHBOTHBIX.
Ha 3-u cyTku y anumoGuisHBIX KIETOK 3Ta BEIMYNHA
JIOCTOBEpHO yBenmauBanach. K 7-10-m cyTkam Benmu-
YUHA SIEPHO-ITUTOIIA3MEHHOTO OTHOIIICHUS Y aITU0-
¢woB 1 6a30(MITOB HE JOCTUTANa €€ YPOBHS Y UH-
TaKTHBIX KUBOTHBIX.

VY neTanbHO 0OMYUYEHHBIX KUBOTHBIX Y€Pe3 CyTKH
nociue TpaHcmanTauuu KCKM rucronoruyeckoe
CTpOeHue nepenHei 1oau rurnogu3a ObUI0 CPABHUMO
C TaKOBBIM y KOHTPOIIbHBIX )KHBOTHBIX, OJTHAKO TPH
ATOM OTMEYAJIN yBEITMYECHUE KOJTMIECTBA allu0(QHIIOB
Y TeHJICHIIUIO K CHUYKEHUIO KOITM4YeCcTBa 0a30(hMITbHBIX
1 xpomooOHBIX KIeToK. HaumHas ¢ 3-X cyTok, B aje-
HOTrUNO(U3€ YBEINIMBAIIUCH pa3Mepbl K KPOBEHAIIOJ-
HEHHE CHHYCOB, MOSBIISUIUCH CEKPETOPHBIC KIIETKH C
THUIIEPXPOMHBIMU M MMKHOTUYHBIMH SIIpaMH. YBEJIH-
YeHWEe KOJIMYECTBA alluI0(UIBHBIX KIETOK U YMEHB-
[ICHUE KOJIMYECTBA XPOMO(OOHBIX KIETOK COXPaHS-
JIUCh HA TPOTSHKEHUH BCETO CPOKa HAONIONEHUs, a
KOJIMYECTBO 0a30(HMIIBHBIX KIETOK KOJIe0aJoCh OT
MHHHMaJIBHOTO 3HaueHus Ha 10- u 40-e cyTku no
MaKCUMaIbHOTO — Ha 20-e CyTKH, HO HE MPEBHINIATIO0
3HAYEHUS ATOTO NIOKA3aTeNsl Y UHTAKTHBIX )KUBOTHBIX.
[Ipu ananuze sAEpHO-IIUTOIIA3MEHHOIO OTHOIIICHUS
BO BCEX CEKPETOPHBIX KIIETKAX TIePETHEHN TOJIA THITO-
(hm3a BBIABIISIACH TCHICHINS K CHUKCHHIO 3TOTO T10-
Ka3aTelrsi Ha MPOTSHKEHUH BCETO CPOKa HAOMIOACHUS Y
JKUBOTHBIX 2-H TPYIIIBI ¢ TOCTOBEPHBIM CHHUKCHHUEM
110 CPAaBHCHHIO CO 3HAUYECHHUEM €T0 y MHTAKTHBIX JKHU-
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the first day in hypophysis basophils statistically and
significantly reduced compared to similar indices in
the intact animals. To the 3" day this value statistically
and significantly augmented in acidophilic cells. To
the 7"—10" days the value of nuclear-cytoplasm ratio
in acidophils and basophils did not achieve its level
in the intact animals.

In the lethally irradiated animals one day after
CSBM transplantation the histological structure of
hypophysis anterior lobe was comparable to that in
the control animals, but at the same time there was
noted an increase in acidophil number and the tenden-
cy to reduction in basophilic and chromophobic cells.
Starting from the 3™ day in adenohypophysis there
was an increase in size and blood-filling of sinuses,
the secretory cells with hyperchromic and pycnotic
nuclei appeared. The enhancement of acidophilic cell
number and the reduction of chromophobic cell one
were preserved within all observation term and a
number of basophilic cells varied from the minimum
value by the 10" and 40" days up to the maximum one
to the 20™ day, but not exceeded this index for the
intact animals. When analysing the nucleus-cytoplasm
ratio in all secretory cells of hypophysis anterior lobe
there was found out the tendency to this index
reduction within the all observation term in animals
of the 2™ group with a statistically significant decrease
compared to its value in the intact animals: to the 3™,
20t 60" and 90™ days in acidophils; to the 7%, 10,
20" and 60" ones in basophils; to the 10" and 30™
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CoOOTHOLIICHUE KOJIMYECTBA CEKPETOPHBIX KIIETOK B 8ICHOTHIIO(H3E U UX SIEPHO-IIUTOIIA3MEHHOE OTHOLICHUE Y
JeTanbHo o0mydeHHbx Mplmel muarn (CBAXCS57BI)F, mocne tpancmantamun KCKM

Secretory cell content in adenohypophysis and their nucleus to cytoplasm ratio
in lethally irradiated mice of (CBAXC57B1)F, line after CSBM cell transplantation

TUNBL KAETOK B aA€HOTHIIO(U3e MBIIIeH
Cell types in murine adenohypophysis
ArupopUABHBIE BazoduapHbe XpomodoOHEIe
Cpoxu Acedophilic Basophilic Chromophobic
HaOAIOAEHUS,
CYyTKH SaepHo- SaepHo- SlaepHO-
; K
Observation terms, iﬁgf;fﬁfo IIUTONAA3MEHHOE IIUTONIAA3MEHHOE IUTOMAA3MEeHHOe
days Cell numl; er,% OTHOILIEHUE, KoanuecTBO OTHOIIIEHUE, KoanuecTBO OTHOIIIEHUE,
e OTH. €A, KAETOK,% OTH. €A, KAETOK, % OTH. €A,
Nucleus to Cell number,% Nucleus to Cell number,% Nucleus to
cytoplasm ratio, cytoplasm ratio, cytoplasm ratio,
rel. units rel. units rel. units
KOHTPOAB (MHTAKTHEBIE KUBOTHEIE)
Control (intact animals)
54,0 = 1,23 1,20 7,5+0,29 1,15 38,6+3,12 0,95
AeTarbHOE OOAyUeHHe
Lethal irradiation
1 59,3 = 2,31 1,20 4,7 = 0,31 0,51* 37,0 = 2,17 0,98
3 63,1 = 1,93* 1,70* 52 %= 0,17 0,63* 31,7 =238 0,90
7 76,2 = 2,01* 0,56* 6,1 = 0,51 0,64* 17,7 = 1,27* 0,82
10 76,9+2,09* 0,51* 51 =0,72 0,61* 18,0 = 1,15* 0,81
TpaucmanTtanus KCKM
CSBM cell transplantation
1 63,0 = 1,17* 1,02 50 %= 0,17 1,06 32,0 = 2,01 0,92
3 57,0 = 1,95 0,85* 39=+0,11* 1,09 29,1 = 1,51* 0,80
7 655 = 1,31* 1,17 6,5 = 0,31 0,76* 28,0 = 1,73* 0,93
10 64,0 = 1,27* 1,09 2,0 = 0,25% 0,80* 29,0 = 2,17 0,50*
20 59,0 = 1,86 0,60* 7,0 =0,18 0,79* 23,7 = 1,01* 0,90
30 60,8 =+ 2,05* 0,99 6,9+ 0,09 0,87 27,0 = 2,99 0,65*
40 58,7 = 1,95 1,01 22 +=0,11* 0,95 256 = 1,05* 0,91
60 59,8 = 3,01 0,80* 3,7 = 0,06* 0,67* 27,5 = 1,11* 0,70
90 61,4 = 1,80 0,80* 4,9 = 0,12 0,99 27,7 = 1,45* 0,60

[Ipumeyanue: * — TOCTOBEPHBIC Pa3JIM4Ms JaHHBIX [0 CpaBHEHUIO ¢ KoHTposeM (P < 0,05).

Notes: * — statistically significant differences comparing to the control data (P < 0,05).

BOTHBIX: Y aunAo¢puinoB —Ha 3-, 20-, 60- u 90-e cyTku;
y 6azodunoB — Ha 7-, 10-, 20- u 60-e cyTku; y
xpoMooOHBIX KiteTok —Ha 10- 1 30-e cyTkn. Haunnas
¢ 10-x cyTOK, pa3BHBaIUCH MPOIECCHI BOCCTAHOBIIE-
HUSI TUCTOJIOTHYECKOTO CTPOCHHUS alieHorunodmusa,
YBETUYHUBAIIUCH Pa3Mephl CEKPETOPHBIX KIETOK, 0CO-
O0enHo Ha 40-e cytku. K 90-M cyTkaMm rucToioru-
YeCKOoe CTPOEHHUE TKaHH MepeaHei Tomu runodusa y
JIeTaTbHO 00MydYeHHBIX U 3amuieHHIx KCKM xu-
BOTHBIX BOCCTaHAaBJINBAJIOCH.
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ones in chromophobic cells. From the 10" day the
recovery processes of adenohypophysis histological
structure developed and the size of secretory cells
augmented, especially to the 40" day. To the 90* day
a histological structure of tissue of anterior hypophysis
lobe in lethally irradiated and CSBM-protected ani-
mals recovered.

Thyroid gland. In the lethally irradiated animals
one day after irradiation the size of thyroid gland follic-
les differed by heterogeneity (from average to large
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M3MEHEHUSMH, TOSABIISUTMCH YaCTHIHO
7100 TOJTHOCTBIO JE3UHTETPUPOBaH-
HBIE (DOJUTMKYIIBI, COAEPIKAIINE CMOP-
meHHslid kosmonn. Ha 7-10-e cyTkm 140
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YBEIHMYHBAIOCH KOTHYECTBO KPOBOM3-
JMSHUAN B MEXK(OJUTHKYIISIPHBIE TIPOCT-

panctBa. Komtonn B pommmkynax Ot % B 120
HEIIJIOTHOU KOHCHUCTCHIINU C MCIIKUMH 'C_l '.g
BaKyOJISIMHU PEe30pOIHH, YTO, TO-BU - é py
MOMY, CBSI3aHO C BRIODOCOM CEKpeTaB = S
kpoBb. COlepKaHNE THPEOUTHBIX TOP- S % 100
MOHOB B CHIBOPOTKE KPOBU BOJHOOO- lfi
pasHo konebanocs. Tak, yposens T, Ha g
npotrsxkeHud 10 cyTok mocie o6my- é:" 80 4
YeHUsl HE JOCTUTAT KOHTPOJIBHOTO >
YPOBHS, Torza kak yposens T, Ha nep-

BbIe 1 10-€ CyTKH JOCTOBEPHO yBEIH- 60
YHBAJICS 110 CPABHEHUIO C KOHTPOJIEM,

a Ha 7-e — cHmKancs (puc. 9). 6

[Mocne neranpHOrO OOMYyYECHUS H
tpanctanTaniun KCKM Ha nepBbie

3 7 10 20 30 40 60 90

Cpokv HabnoaeHus, CyTKu b
Observation term, days

Puc. 9. Coneprxanne Tupeonanbix ropMonos T, (a) n T, (0) B cbiBOpoTKe

CYTKM B IIUTOBHJHOM Keje3e dIuTe- Ig)OBH JeTaJIbHO OOYYEHHBIX KHBOTHBIX Nocie TpanciutanTannn KCKM.

NHUH, BBHICTUNAIOIMHUN (DOJITUKYIIHI,
coxpaHss Kyouueckywo ¢opmy. Ilo
riepudepun sxee3sbl GOJUTHKYIBI OBLTH
HEOOJBIINX Pa3MEpOB, a K LEHTPY UX
pa3mepsl yBenuuuBaiuchk. Kommous
ObUI TYCTBIM, C €AMHUYHBIMH BaKyoO-
nsmu pe3oporun. Ha 7-e cyTku Habaomanu Je3uH-
Terpamuio 4acTi (HOJTMKYIOB U HAJMYHWE KPOBOM3-
TUSHUS B MEXPOIUTUKYIApHBIE TpocTpaHcTBa. Doi-
JUKYJBI OBITH CPEAHHUX Pa3MEPOB, COAEPIKAIHU TUIOT-
HBIM KOJJIOHWJ C MUKPOTPEIIMHAMHU U MEJIKHMU
BakyonsiMH pe3opbunu. Ha 60-90-e cyTku cTpoenne
JKeJe3bl YaCTHYHO BOCCTaHaBJIMBalIOCh. B aTH xe
CPOKH B MEK(OJUTUKYIISIPHOM IPOCTPAHCTBE OTMEYa-
JIUCh YYacCTKH C TPYNIIaMU SMUTETUAIBHBIX KIETOK,
KOTOPBIE MOIVIH OBITh OCTaTKaMH pa3pyLeHHbIX (oI-
JIUKYJIOB WJIM paHHEW cTanueil oOpa3oBaHUsI HOBBIX
¢ommkynos. Ha 1-3-u cytku yposens T, B CBIBOPOTKE
KpPOBH Y ATOHM TPYIIBI )KUBOTHBIX HE M3MEHSUICS TIO
CPaBHEHMIO C MHTAaKTHBIMU >KUBOTHBIMH, TOTZA Kak
Ha 7-, 10- n 40-e cytku — yBenuuusaics. K 20-, 60- n
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— JleTanbHO 00JydYeHHbIE xUBOTHbIE, @ — JeTanbHO 06IyYEHHbBIE
’)KUBOTHBIE, 3auuiieHnble KCKM; nuHust — KOHTpOIIb.

Fig. 9. Content of T, (a) and T, (b) thyroid hormones in blood serum of
lethally irradiated animals after SCBM cell transplantation: O — lethally
irradiated animals; @ — SCBM protected lethally irradiated animals; solid
line is control value.

ones), the most follicles were covered with flattened
epithelium, comprised a dense colloid and no resorp-
tion vacuoles. Somewhere the small foci of haemor-
rhage in the interfollicle spaces were detected. To the
3 day together with the described changes there were
appeared the partially or completely absent disintegra-
ted follicles with a contracted colloid. To the 7"-10"
days the number of haemorrhages into the interfollicle
spaces augmented. A colloid in follicles was of loose
consistence with small vacuoles of resorption, appa-
rently associated to the secretion discharge into blood.
Thyroid hormone content in blood serum changed in
a wave-like way. Thus, the T, level during 10 days
after irradiation did not reach the control level, mean-
while the T, one statistically and significantly increa-
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90-M cyTKaM OTMEYaloCh JOCTOBEPHOE CHUKEHHE
ypoBHs T, 110 CPABHEHHUIO € €TI0 CONEPIKAHUEM Y UH-
TaKTHBIX JXMBOTHBIX (puc. 9, a). Conepxanue T, B
CHIBOPOTKE KPOBH JKUBOTHBIX, KOTOPHIM BBOJUIIHU
KCKM, na 1-, 3-, 10-, 40- u 60-¢ cyTKH yBeIH4IHu-
BaJIOCH 110 CPAaBHEHUIO C €T0 COIEPIKAHUEM Y MHTAKT-
HBIX JKHBOTHBIX, TOTrna Kak Ha 7-, 20- u 90-¢ cyTku
oHo cHmxkanock. Ha 30-e cytku yposens T, He oTin-
qaJjicsl OT €r0 COIepyKaHUsl y MHTAKTHBIX KUBOTHBIX
(puc. 9, 6).

Haonoueunuxuy. I3MeHEHUS THUCTOIOTHYECKOTO
CTPOEHUS HAJMOYSUYHUKOB Y JIETAIBHO OOMyUYESHHBIX
JKUBOTHBIX HAOJIOJaTUCh CIyCTS CYTKH TOCHeE
00JTy4YeHUs: YBETUYHBAINCH pa3Mephl KOPKOBOTO U
YMEHBIIATUCh pa3Mepbl MO3TOBOTO CIIOEB, HAOIIOIa-
JIOCh TIOJTHOKPOBHUE OPTaHoB. B kieTkax oOHapyKuBa-
JUCh BAaKyOJHM3aIus ITUTONJIAa3Mbl, 0OCOOCHHO B
IMyYKOBOW 30HE, MMUKHO3 W JIM3UC SJEP, CTEPTOCTH
KJICTOYHBIX TPAHUII, 09ard KPOBOM3IHSHIH. OTMEUeH-
HBIC THUCTOJIOTUUECKHE U3MECHECHHS COXPaHINCH
BIUIOTH JI0 THOEIH KUBOTHBIX. KOJTMYIECTBO TUTTHIOB
B IIEpBbIE CYTKH ITOCJIe 00TydeHus, 0COOEHHO B KJIEeT-
KaX My4YKOBOM 30HBI, OBLIO JOCTOBEPHO HIKE KOHT-
POJIBHOTO YPOBHSI, @ HAUMHAA C 3-X CYTOK, OHO yBEJIH-
YUBAJIOCh U K Hauajly MacCOBOW TMOEIH KUBOTHBIX
(10 cyTok) pe3ko cHmxanocsk (puc. 10).

B niepBbIe cyTKH MOCITe 00TyYeHHS U TPAHCIUIAHTa-
uuu KCKM B HaamoyedyHUKaX YBEIUYUBAIUCH
pa3Mephl IIyYKOBOM 30HBI 32 CUET TUTICPTpOdHH Kite-
TOK, HAOTI0MAIOCHh TTOTHOKPOBHUE OPTaHoB. JlecTpyk-
THBHBIC U3MCHCHUS B KJICTKaX KIIYOOUKOBOW U ITyd-
KOBO-CETYaTON 30H y )KMBOTHBIX 3TOH TPYIIEI ObLTH
MEHEE BEIPAKCHBI, YEM Y JICTATEHO OOTyICHHBIX KHU-
BOTHBIX, HE 3allIMILIEeHHbIX TpaHcmianTanuein KCKM,
B 3TOT ke cpok HaOmonenus. Ha 10-20-e cyTku B Kope
HaJIMOYCYHUKOB HAONIONANN STUHUYHBIC KIIETKU C
NUKHOTUYHBIMHU U JU3UPOBaHHBIMU sapamu. K 30—
40-M CyTKaM I'MCTOJIOTHYECKOE CTPOCHUE KOPBI HA IO~
YEUHUKOB HOPMAJIU30BaJIOCh. MI3MEHEHHE KOMUYECTBA
JIATIAIOB HOCHUIIO BOTHOOOpa3HEIid xapakTep. Cozep-
JKaHWE JUIHIOB B KIIETKaX KOPBHI B IEPBBIE CYTKH
JIOCTOBEPHO CHIDKAJIOCH, & K 3-M CyTKaM BO3pacTao,
JIOCTHUTAsl 3HAUCHUSI dTOTO MOKA3aTeNsl Y WHTAKTHBIX
JKUBOTHBIX. J[OCTOBEPHO YBEIMYHUBAIOCH KOJIMYECTBO
JIUTIUIOB Y )KUBOTHBIX 3TOU TPYIIIBI HA 7-€ CYTKH, a K
10-M cyTkaM cojepkaHHE UX MPHUOIUKAIOCH K
YPOBHIO MHTAKTHBIX JKUBOTHBIX. BTOpOii Makcumym
HaKOTLUICHUS JIMITHI0B Ipuxonuics Ha 20-e CyTKH, a B
nHTepBane Mexny 30- u 40-Mu cyTkaMH UX KOJTHYECT-
BO cHMXaJIoch. HaunHas ¢ 60-X cyTOK, CynaHoQuius
B KJIETKaX BHOBb BO3pacTasia, JOCTUTrasl yPOBHS TaKO-
BOW y KOHTPOJIBHBIX JKUBOTHBIX (puc. 10).

ConeprkaHre KOPTUKOCTEPOHA B CHIBOPOTKE KPOBH
JIETATBHO OOIYYCHHBIX JKUBOTHBIX OBLIO BBIIIE, YEM
Y WHTAKTHBIX KUBOTHBIX, OCOOCHHO Ha 4—5-¢ CyTKH,
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sed to the 1% and 10™ days compared to the control,
but reduced to the 7" one (Fig. 9).

To the 1% day after lethal irradiation and CSBM
transplantation the epithelium, covering follicles, in
thyroid gland preserved a cubic form. Peripheral gland
follicles were small, but their size augmented to the
center. Colloid was dense, with single resorption
vacuoles. To the 7% day a part of follicles disintegrated
and the haemorrhages into interfollicle spaces were
revealed. Follicles were of middle size, comprising a
dense colloid with microfractures and small resorption
vacuoles. To the 60"—90™ days the gland structure was
partially recovered. Within these terms the sites with
groups of epithelial cells, which might be either resi-
duals of destroyed follicles or early stage of new fol-
licle formation, were observed in an interfollicular
space. To the 1°-3" days the T, level in blood serum
in this group’s animals remained unchanged compared
to the intact animals, meanwhile it increased to the
7% 10" and 40" ones. To the 20", 60" and 90™ days
there was observed a statically significant reduction
of T, level compared to its content in the intact animals
(Fig. 9, a). To the 1%, 3%, 10™, 40" and 60" days the T,
content in blood serum of animals with introduced
CSBM augmented compared to its content in the intact
animals, meanwhile it decreased to the 7", 20" and
90™ ones. To the 30" day the T, level did not
distinguish from its content in the intact animals
(Fig. 9, b).

Adrenal glands. Changes in adrenal gland histo-
logical structure in lethally irradiated animals were
observed a day later irradiation: sizes of cortical and
medullar layers increased and reduced, correspon-
dingly, the organs plethora was observed. In cells the
cytoplasm vacuolisation, especially in zona fascicu-
lata, nuclear pycnosis and lysis, blurring of cell edges,
hemorrhagic foci, were observed. The noted histolo-
gical changes were preserved till animal death. Lipid
amount in the 1% day after irradiation especially in
cells of zona fasciculata was statistically and signifi-
cantly lower than the control level, but starting to the
3 day it augmented and to the beginning of mass
animal death sharply decreased (10 days) (Fig. 10).

Within the first day after irradiation and CSBM
cell transplantation in adrenal glands there was an
increase in zona fasciculata size due to cell hypertro-
phy, the organ plethora was observed. Destructive
changes in cells of glomerular and fascicular-reticular
zones in animals of this group were less manifested,
than in lethally irradiated ones, not protected with
CSBM cell transplantation within the same observa-
tion term. To the 10"-20" days on adrenal cortex there
were observed the single cells with pycnotic and lysed
nuclei. To the 30"-40" days a histological structure
of adrenal cortex normalised. A change in lipid number
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C ITOCTOBEPHBIM CHWXXeHHEeM Ha 7—10-e cyTkm
(puc. 11, a). YpoBeHb KOPTUKOCTEPOHA B CHIBOPOTKE
KPOBH y JI€TaJlbHO OOJYUYEHHBIX WU 3aIlUIIEHHBIX
KCKM penunuenToB B IepBbIE Tpoe CyTOK U Ha 10-¢
CYTKHM TOCJI€ TPaHCIIAHTAI[MM KOCTHOTO MO3I'a yBe-
JIMYUBAJCs, a Ha 5- ¥ 20-e CyTKU CHUKAJICS IO CPaB-
HEHUIO C €T0 COAEPKAHUEM Y HHTAKTHBIX )KUBOTHBIX.
K 90-m cyTkaM ypoBeHb TOpMOHa OBbUT JOCTOBEPHO
HWXE €r0 3HAUYEHUS Y NHTAKTHBIX KHUBOTHBIX.
Tlooorcenyoounas scenesa. B mepBbie CyTKH MOCTIE
JIETATBHOTO OOIyYeHHSI MBIl HanboJsee BEIpaKeH-
HBIE JECTPYKTUBHBIE M3MEHEHHUSI OTMEUAIUCH B
9K30KPHHHOM YacTH Jkelie3bl. B cTeHKax cocynoB Hab-
mroany HabyXaHue SHIOTEIHN U TUKHO3 S7ep B €T0
KJIETKaX, 00HapyKHBaJHCh MHO)KECTBEHHBIC YUaCTKH
MHUKPOHEKPO30B. ALIMHYCHI ObUIH YMEHBLICHEI B pa3-
Mepax. Hanbomnee BeIpakeHHBIE OECTPYKTHUBHBIE
W3MEHEHHs B allMHAPHON MapeHXuMe HaOIrogany Ha
7-e cyTku. B amuHycax B 3TOT NepHOA MOSBISIIUCH
IBYsAEpHbIC allMHAPHBIE KJIETKH. B OONbIIMHCTBE
ocTpoBKkoB Jlanrepranca Ha 3-u CyTKH OOHapyKEeHBI
paciupeHHbIe MEXKIIETOYHbIE IPOCTPAHCTBRA, KIETKH
C TUTIO- ¥ THIEPXPOMHBIMU siipamu. OCTpOBKY ObLTH
OKPY>KEHBI XOPOIIIO KOHTYPUPYIOIIEHCS COeTUHUTENb-
HOW TKaHbI0. Ha 7-e cyTKH nocie o0mydeHus HabIo-
JATA OCTPOBKH, MOTEPSIBIINE CBOM YETKHE KOHTYPHI.
YpoBeHb caxapa 1 HHCYJIHHA B KPOBH B IIEPBBIE CYyTKU
JIOCTOBEPHO CHIKaJCA B 1,52 pasa 1o cpaBHEHUIO C
COZIEp’)KaHUEM UX Y MHTAKTHBIX )KUBOTHBIX. Konmnuect-
BO caxapa JOCTUIaJI0 MUHUMAaJIbHOTO 3HaU€HUs Ha 5—
10-e cyTku, a uHCynuHa — Ha 1-e u 3-u cyTku. Ha 5-e

was of wave-like character. The lipid content in cortex
cells within the first day statistically and significantly
decreased, but augmented to the 3™ one, by achieving
this index values in the intact animals. There was a
statistically significant augmentation of lipid number
in the animals of this group to the 7™ day, but their
content approached to the level of intact animals to
the 10" one. The second maximum of lipid accumula-
tion was to the 20" day, but within the interval between
the 30™ and 40™ days their number reduced. Beginning
from the 60™ day the sudanophily in cells enhanced
again, by achieving that level in the control animals
(Fig. 10).

The corticosterone content in blood serum of lethal-
ly irradiated animals was higher than in the intact ones,
especially to the 495" days with a statistically signifi-
cant decrease to the 7"—10" ones (Fig. 11, a). The
corticosterone level in blood serum of lethally irradia-
ted and CSBM-protected recipients during first three
days and to the 10™ one after bone marrow transplan-
tation augmented, but to the 5" and 20™ ones decreased
compared to its content in the intact animals. By the
90™ day the hormone level was statistically and signifi-
cantly lower, than its values in the intact animals.

Pancreas. During first day after mice lethal
irradiation the most pronounced destructive changes
were noted in an exocrine part of gland. The endothe-
lium swelling and nuclear pycnosis in its cells were
seen in vessel walls, the numerous sites of micronecro-
ses were revealed. The acini were diminished in size.
The most pronounced destructive changes in acinar

parenchyma were observed to the 7t

day. In the acini within this period the

Cpoku HabnopeHus, cyTkn
Observation term, days

Puc. 10. Creniens cynanouimy B HalOYEIHUKAX JIETAIEHO 00Ty YCHHBIX
MBbIIIEH B pa3Hble cpoku nocie TpaHciuiantanuu KCKM: M — netanbHO
00JTy4eHHBIC )XUBOTHBIE; []— JIeTaIbHO 00JTyUeHHBIC )KUBOTHBIE, 3AIUIICH-
uele KCKM; TiHMS — KOHTPOIb; * — CTaTHCTHYECKHU T0CTOBEPHbIE PA3THINS

¢ KoHTponsHOU Tpymmoi (P < 0,05).

Fig. 10. Sudanophily extent in adrenal glands of lethally irradiated mice
within different terms after SCBM cell transplantation: ll — lethally irradia-
ted animals; 0 — SCBM protected lethally irradiated animals; solid line is
control value; * — data with statistically significant differences with the

control group (P < 0.05).
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S 2 195 ] T binuclear acinar cells appeared. In the
o C * . : 3 rd
£ 8 T majority of Langerhans islets to the 3
g 2 100 T - I day there were found out the extended
° % . T T 4 intercellular spaces, cells' with hypo—
SR 75 . and hyperchromic nuclei. The islets
E ¢ were surrounded with well-contoured
8L 504k connective tissue. To the 7" day after
E irradiation the islets, lost their distinct
%E?E_ 25 | contours, were seen. The sugar and
49 insulin levels in blood within the first
% § 0 J . . . . . . . day was 1.5-2 times statistically and
g 2 Y

5 ] 3 . 10 20 30 40 60 90 significantly decreased compared to

their content in the intact animals. The
sugar and insulin amounts achieved the
minimum value to the 5"-10" and 15—
3" days, correspondingly. To the 5" day
the insulin amount enhanced, but
without reaching its level in the intact
animals (Fig. 11, b).

In the lethally irradiated CSBM-
protected animals during first three
days the histological changes of acinar
tissue were similar to those in the
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CYTKHM KOJMYECTBO MHCYJIWHA MOBHI-
1aJI0Ch, HO HE JOCTHUTAJIO €r0 YPOBHS
y MHTaKTHBIX XKMBOTHBIX (pHc. 11, 0).
VY neranbHO OONXYYEHHBIX KHBOT-
HbIX, 3amuieHHbx KCKM, Ha npotsi-
KECHUH TIEPBBIX 3-X CYTOK THCTOJIOTH-
YeCKHe M3MEHEHHs allMHApHOHN TKaHU
OBUIM aHAJTOTHUYHBI U3MEHEHUSAM Y
JIETaIbHO 00JTyYEHHBIX KUBOTHBIX,, Ha-
yuHas ¢ 3-X CyTOK, B OCTpoBKax JlaH-
repraiHca MOSBISINCH €IHHUYHBIE
MHUTOTHYECKH JAemsmmecs kieTkn. Ha
7-e CyTKH B alliHApHOM TKaHM HAOIIO-
TNy IBysiAepHBIE KIETKH. B nHCYIs1p-
HBIX OCTPOBKax BHIHMMBIE THCTOJO-
THYECKHE N3MEHEHUS HE OTMEUYEHBI 10
koHI1a HaOmoneHui (90 cytok). Ha 10—
20-e CyTKH B 9K30KpUHHOMN TKaHH €1le
BCTPEYAIIUCHh EAMHUYHBIE BYSICPHbIC
alMHapHele KIeTKH, a K 40—-90-M cyT-
KaM TUCTOJIOTHYECKOE CTPOCHHE JIK30-
KPUHHOM 4aCTH MOJIKETYA0YHOM sKelie-
3Bl YACTUYHO HOPMAJIN30BAIOCH.
YpoBeHb caxapa U HHCYJIMHA B KPO-
BU 2-1 TpyTIITbI )KUBOTHBIX HA MIPOTSDKE-
HUU TIEPBBIX CYTOK JOCTOBEPHO CHH-
xaincs. KomnuecTBo caxapa Ha 5-€ CyT-
KM 1 KOJIMYECTBO MHCYJIMHA Ha 7-€ CyT-
KH TIOBBIILIANIOCH, JOCTUTas UX 3Haue-
HUS Y UHTaKTHBIX )KUBOTHBIX. YPOBEHb
caxapa cHmxaicd Ha 10-, 20- u 30-e
CYTKH, & YpOBEHb HHCYJIMHA CHIDKAICS
Tonbko Ha 30-e cyTku. Haunnas ¢ 40-x
CyTOK, COAEp)KaHHE caxapa B KPOBHU
HOPMAaJIN30BAIOCH U HE U3MEHSIIOCH 10
koH11a HaomoaeHus (90 cyTok), a ypo-
BEHb MHCYJMHA JOCTOBEPHO YBEIUYH-
Bascs Ha 40- u 90-e cyTku (puc. 11, B).
[IpencraBieHHble pe3yIbTaThl CBU-
JETENBCTBYIOT O TOM, YTO CTEHEHb Pa-
JMOYYBCTBUTEIILHOCTH CTPYKTYP SHAO-
KPUHHBIX OpraHoB paszinuyHa. Tak, 3k-
30KpUHHAs TKaHb MOJKETYZOYHOU
XKeJIe3bl CTpajaeT Ooblie, YeM SHAO-
KpUHHAas; B Tunoduse (ageHorunopu-
3€) HapyIIaeTCs COOTHOIICHHE XPOMO-
(GWIBHBIX ¥ XpOMO(DOOHBIX KIIETOK, a
TaKXe SACPHO-IHUTOIIa3MaTHIEeCKOe
OTHOIIIEHHUE B 3TUX KJIETKaX B CTOPOHY
YMEHBIIIEHUS 3HAYEHHS 3TOTO MOKa3a-
Tens (Tabnuma); B HAAMOYCUHUKAX
Hanbosee BEIPaKEHHBIC TTOBPEKICHHS
OTMEYaloTCsl B KOPKOBOM cioe. s

BCEX OPTaHOB XapaKTEPHBI KPOBOW3IUSIHUS, TOSIB-
JICHHsI 04aroB HEKPO3a, K3MEHEHHE MOP(OIIOTUH KJTe-

TOK, 0COOCHHO UX AACP.
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Puc. 11. Conepxanne kopTukoctepoHa (a), nHcyiauna (0) u caxapa (B) B
CBIBOPOTKE KPOBH JIETAJIbHO OOYYEHHBIX MBILICH B pa3HbIe CPOKH MOCIE
Tpanciutantaiun KCKM: Ml — netansHO 00IydeHHbIE )KUBOTHBIE; [1— Jie-
TaJILHO 00Ty4YeHHBIE )KUBOTHBIC, 3ainunieHHbIe KCKM; THHUS — KOHTPOJTB;
* — CTATHCTUYECKH JIOCTOBEPHBIC pa3iIiIrs ¢ KOHTpOIbHOU rpymmoi (P < 0,05).
Fig. 11. Content of corticosterone (a), insulin (b) and sugar (¢) in blood
serum of lethally irradiated mice within different terms after SCBM cell
transplantation: Ml — lethally irradiated animals; 0 — SCBM protected lethally
irradiated animals; solid line is control value; * — data with statistically
significant differences with the control group (P <0.05).

lethally irradiated ones, starting from the 3™ day in
the Langerhans islets the single mitotically dividing
cells, appeared. To the 7" day the binuclear cells were

83 PROBLEMS
OF CRYOBIOLOGY
Vol. 19, 2009, No1



B pesynsrare Tpancmnantanun KCKM neranbho
00JTy4eHHbIE PeIUTTUEHTHI BEDKUBAJH, Y HUX OTMeYa-
J0Ch BOCCTaHOBIEHUE MOP(HOPYHKIIMOHAIBHBIX
CBOMCTB OpraHoB JIUM(OMHUEIOUIHOTO KOMILIEKCA,
YTO CIIOCOOCTBOBAJIO Pa3BUTHIO PEIIAPATHBHBIX MPO-
LIECCOB B DHAOKPUHHBIX OpraHax. AKTUBHOCTH Te€de-
HUS penapaTUBHBIX IPOIIECCOB B Pa3HBIX CTPYKTypax
SHAOKPUHHBIX OPTaHOB omIHYaeTcs. Tak, CTpyKTypa
SK30KPUHHOW TKaHU MOKEIYyIOYHOM XKeJle3bl Hauu-
HaeT BOCCTaHABINBATHCS TO3KE, YeM SHIAOKPUHHOM,
U laxe yepes 3 Mecsla NOJHOCTHIO HE BOCCTaHABIH-
BaeTcd. [McToNornueckoe CTpoeHNe IHAOKPUHHBIX
OpraHOB HaYWHAET BOCCTAHABINBATHCS C MOSBICHUS
B HUX MOP(OIOTHIECKH COXPAHHBIX KIETOK, CEKPETH-
PYIOIIMX TOPMOHBI B THIIO(H3€, ITUTOBUIHOH JKeese,
HaJNOYEeYHUKaX M MOMKEITYyJOYHON Kele3e, a TaKkKe
C TOSBJICHHS MPOTUEPUPYIOMUX KIeTOK. B muTo-
BUJIHOH XeJie3e 00HAPYKHBAIOTCS TPYIIITHI MEXK(OII-
JUKYJIAPHBIX KJIETOK, U3 KOTOPBIX BIIOCIEICTBUH OY-
oyT opmupoBarhscsi HOBbIE (OITUKYIBL. [Ipomecch
KpOBOOOpAIIEHHS B 9HAOKPUHHBIX OpraHax HOpMaJH-
3yIOTCSI, NCUE3al0T OYaru HeKpo3a. J[nHamMuka n3MeHe-
HUSl YPOBHSI TOPMOHOB B NepU(PEpUUIECKONH KPOBH
YKUBOTHBIX, 3amuineHHpx KCKM, HocuT BotHOOOpa3-
HBIH Xapakrep. OHaKO ypOBEHb TOPMOHOB (KOPTHKO-
crepona, T,, T,, uHCynMHA) HE TOCTUTAET 3HAYECHUH
KOHTPOJIBHOU IPyTIIBI.

Y4uTeIBas BaKHYIO pOJb HEHPOIHIOKPUHHOMN pe-
TYJISIAA TPOIECCOB T€MOII033a U MMMYHOTEHe3a,
MOYKHO JIOTIYCTHUTh, YTO MPUYIUHAMH 3aTACPKKHU TPO-
Hecca MOJIHOTO BOCCTaHOBIEHUS MOpQodyHKINO-
HaJIBHBIX CBOWCTB OpPraHOB JUM(OMHEITOUIHOTO
KOMILJIEKCa SIBIISIFOTCS] 3aMeJIeHHe MPOLIECCOB BOC-
CTaHOBJIEHUS MOP(PO(DYHKIIMOHATIHHBIX CBOMCTB Opra-
HOB HEHPOIHIOKPUHHOMN CUCTEMBI U HApyIIEHUE IrOp-
MOHAJIBHOTO CTaTyca OpraHu3Ma.

Takum 00pa3om, MpuBeIeHHBIE Pe3yIbTaThl CBHIE-
TEIBCTBYIOT O TOM, YTO CKOPOCTh U TIOJTHOTA BOCCTa-
HOBJIEHUS MOP(OPYHKIIMOHATILHBIX CBOWCTB OPTaHOB
TUM(OMHUETIONTHOTO KOMIIEKCA HAXOAATCS B 3aBUCHU-
MOCTH OT CKOPOCTH H TTOJIHOTHI BOCCTAHOBJICHHS MOP-
(hopyHKIIMOHATBHBIX CBOWCTB OPraHOB HEHPOIHAO-
KPUHHOI cucTeMbl. B cBOO ouepens OHonorndecku
AKTUBHBIE BEIIECTBA, MOHOKHHBI, IENTH/IBI, IPOTYLIH-
pyeMble KJIETKaMH OpPTraHoB JHUM(OMHEIOUIHOTO
KOMITJIEKCA, TaKXKe IPUHUMAIOT aKTUBHOE yJacTHE B
PETYIALMY MPOIECCOB TUCTOTEHE3a U MPOAYKIIUH TOp-
MOHOB B HEHPOIHAOKPUHHBIX opraHax [10].

MOXHO ZOIYCTUTb, YTO Ha pAHHUX CTaIusIX Puio-
reHe3a pa3Hble KOMMHUTHPOBAHHbIE CTBOJIOBBIE KIIETKH
[IPY MUTPALlIU MOTYT OCEJIaTh B pa3JIMYHBIX y4acTKax
Tena SMOpUOHA, HO TEHETHYECKH KOMMUTHPOBAaHHbIE
KJIETKA (POPMHPYIOT TOJIIBKO T€ OPTaHbl WM TKaHH,
I7Ie HaXOIUTCS POJIICTBEHHOE MHUKPOOKpYyXeHHe [5].
OcTanbHbIE CTBOJIOBBIE KOMMUTHPOBaHHbBIE KIIETKH,
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determined in an acinar tissue. No visible histological
changes were seen until observation end in the insular
islets (90" day). To the 10" —20™ days the single
binuclear acinar cells were met in an exocrine tissue,
but to the 40'"-90" ones a histological structure of
exocrine part of pancreas was partially normalised.

Sugar and insulin levels in blood of the 2™ group
of animals during the first day statistically and
significantly reduced. Sugar amount to the 5 day and
that of insulin to the 7" one augmented, by achieving
their values in the intact animals. Sugar level reduced
to the 10™, 20" and 30" days, but that of insulin dimi-
nished only to the 30" one. Starting from the 40™ day
the sugar content in blood normalised and remained
unchanged until the observation end (90" day), but
the insulin level statistically and significantly increa-
sed to the 40™ and 90" days (Fig. 11, c).

The presented findings testify to the fact, that the
radiosensitivity extent in structures of endocrine
organs is different. Thus, an exocrine tissue of pancreas
suffers more than an endocrine one; in hypophysis
(adenohypophysis) the ratio of chromophilic and
chromophobic cells is impaired, as well as the nucleus-
cytoplasm ratio in these cells is changed towards
reduction of this index value (Table). In adrenal glands
the most pronounced damages are seen in a cortical
layer. The haemorrhages, appearance of necrosis foci,
change in cell morphology, especially in their nuclei,
are typical for all organs.

The CSBM cell transplantation resulted in a survi-
val of lethally irradiated recipient, along with a reco-
very of morphofunctional properties of lymphomye-
loid organs, furthering to the reparative process deve-
lopment in the endocrine organs. The activity of repa-
rative process proceeding in various structures of
endocrine organs is different. Thus, the structure of
pancreas exocrine tissue begins to recover later, than
the endocrine one, being not completely recovered 3
months later. Histological structure of endocrine
organs is recovered starting from the appearance in
them of morphologically integral cells, secreting hor-
mones in hypophysis, thyroid and adrenal glands,
pancreas, as well as from an uprising of proliferating
cells. The groups of interfollicular cells, from which
the new follicles will be formed in future, are found
out in thyroid gland. Blood circulation in endocrine
organs normalises, the necrosis foci disappear. The
dynamics of change in hormone level in peripheral
blood of CSBM cell protected animals is of wave-
like character. However the level of hormones (cortic-
osterone, T,, T, insulin) does not achieve the control
group’s values.

Taking into account an important role of neuro-
endocrine regulation of hemopoiesis and immuno-
genesis processes, we may assume the slowing down
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MOMAaBIIKNE TY/a, TJIe HeT YCIOBUi st ux auddepeH-
LIMPOBKU M CO3PEBAHMS, HAXOIATCS B IOKOAIIEMCS
coctosiHMH [5]. Korna rereporeHHsle cycrieH3uu Nomy-
JALUA CTBOJOBBIX KJIETOK BBOJATCSA B OPraHU3M
PELUIHIEHTa, 3TH KJIETKH, MUTPUPYSI B KDOBSTHOM pPyC-
Jie, MOTYT TIOTIaaTh B POJCTBEHHOE MUKPOOKPYXKe-
HUE, CIIOCOOCTBYIOIIEEe peaau3alud UMHU crenuu-
yeckux (yHKIMiA [5]. B 3T0# cBA3M MOXKHO ITpero-
JIOXKHTD, YTO B CYCTICH3HSAX MUEIIOKAPHOIIUTOB HAPATY
CO CTBOJIOBBIMH KPOBETBOPHBIMH KJII€TKAMH HAXO/AT-
Cs1 1 KOMMUTHPOBaHHBIE CTBOJIOBBIE HEKPOBETBOPHBIE
KJIETKH, KOTOpblE MOTYT IIPUHUMAaTh y4acTHE B NPO-
Lieccax TUCTOreHe3a SHIOKPHHHBIX OPTaHOB U CTIOCO0-
CTBYIOT BOCCTaHOBJICHUIO X MOP(PoyHKITMOHATH-
HBIX CBOWCTB.

HWcxons U3 BBILIEU310)KEHHOTO, MOXKHO AOITYCTHTH,
YTO IPUYUHON BOZHUKHOBEHUS PEAKIINH “TPaHCIUIaH-
tat npotus xo3simHa” (PTIIX) mpu TpaHcmanTanun
QJIJIOTEHHBIX CTBOJIOBBIX KIIETOK MOXET OBITh HE TOJIb-
KO pa3BUTHE HMMYHHOU PEAKINH AJUIOT€HHBIX UMMY-
HOKOMTIETEHTHBIX JTUM(OIIUTOB JOHOPA MPOTHUB KJle-
TOK PEIHIHEeHTa, HO TAKK€ W OTTOP)KEHUE TPaHC-
IJTAaHTaTa CTBOJIOBBIX KJIETOK. [IpH 3TOM HE BoccTaHaB-
JINBAIOTCS KPOBETBOPHASI U MMMYHOKOMIIETEHTHAs
CHUCTEMBI PEIIUITUEHTA, B PE3YNIbTATe Yero He BOCCTa-
HaBIUBAIOTCA U MOPGOPYHKIMOHATHHBIE CBOWCTBA
SHAOKPUHHBIX OPTaHOB U, KaK CJIEJCTBUE, MOXKET pa3-
BHBaThCs TUNO(H3apHas KaxeKcHs, KOTOpasi UMeeT
CXOIHYIO KJIMHUYECKYI0 KapTHHY C CHHAPOMOM
PTIIX.

BbiBOAbI

[TomyueHnblie pe3yapTaThl 000CHOBBIBAIOT HEO0XO-
IAMOCTH CTICTU(DUIECKON CTUMYIISIIH TPOIECCOB
penapanuy >HIOKPUHHBIX OPTaHOB Y JIETAIBHO 00.Ty-
YEHHBIX KMBOTHBIX U YEJIOBEKa C TOMOILBI0 KOMOMHU-
POBAHHOI'O BBEACHUA CTBOJIOBBIX KPOBETBOPHBLIX U
HEKPOBETBOPHBIX KJIECTOK, HAXOASAIINXCA B CYCIICH3UU
KPHOKOHCEPBUPOBAHHBIX MHUEIOKAPHUOLMTOB U CyC-
MEH3UH KJIETOK, MOJYYSHHBIX U3 TKaHEH YHIOKPHH-
HBIX OPTaHOB SMOPUOHOB U TPYITHOTO Marepuania.
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in recovery of morphofunctional properties of neuro-
endocrine organs and disorder in organism’s hormonal
status to be the causes of delaying in a compete reco-
very of morphofunctional properties of lympho-mye-
loid organs.

Thus, the mentioned findings testify to the fact that
the rate and completeness of the recovery of morpho-
logical properties of lymphomyeloid organs are depen-
dent on those for neuroendocrine organs. In their turn,
biologically active substances, monokines, peptides,
produced by cells of lymphomyeloid organs, take an
active part in regulating histogenesis and hormone
production in neuroendocrine organs as well [10].

We may assume, that at early stages of phyloge-
nesis, different committed stem cells during migration
may be settled in different sites of embryo body, but
genetically committed cells form only those organs
or tissues, where an affined microenvironment is loca-
ted [5]. The rest committed stem cells, if occurring
the place with no conditions for their differentiation
and maturation, remain in a quiescent state [5]. When
the heterogeneous suspensions of stem cell populations
are introduced into recipient’s organism, these cells,
by migrating within blood channel, may find an affined
microenvironment, furthering to the realisation by
them of specific functions [5]. In this connection we
may suggest that in myelokaryocyte suspensions
together with the stem hemopoietic cells are also
located the committed stem hemopoietic cells, which
may participate in endocrine organ histogenesis and
contribute to recovery of their morphofunctional pro-
perties.

Proceeding from the mentioned above, we may
suggest that not only the development of immune
response of donor’s allogenic immune competent
lymphocytes versus recipient’s cells, but the rejection
of stem cell transplant as well may be the causes for
GVH-disease occurrence during allogenic stem cell
transplantation. At the same time the hemopoietic and
immune competent systems of a recipient are not reco-
vered, resulting in recovery failure of morphofunctio-
nal properties of endocrine organs as well, and as a
consequence, the hypophyseal cachexia may develop,
having the similar picture with GVH-syndrome.

Conclusions

The results obtained substantiate the necessity of
a specific stimulation of reparative processes of
endocrine organs in the lethally irradiated animals and
humans using a combined introduction of stem
hemopoietic and non-hemopoietic cells, being in
suspension of cryopreserved myelokaryocytes and that
of cells, derived from tissue of embryonic endocrine
organs and cadaver material.
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