Probl Cryobiol Cryomed 2018; 28(1):064—068
https://doi.org/10.15407/cryo28.01.064

feHb CTOBOYPOBOI KIIiTUHU. KOPOTKE MOBiIAOMIIEHHA

YK 616.411-008.6-092.4:615.361:611.018.1

stem cell day. short communication|

B.B. Nixogiescbkuin*, A.B. Kopcak', .M. Ipogos?, H0.b. YarikoBcbkuin',
B.A. Kopatom?, C.C. Onedip', A.O. 3ab6ina’, M.B. Koanb4yk?, T.A. Py6an?, H.C. lyBanoBa?

MopdonoriuHi ocobnmBocTi cenesiHkM 3a yMOB eKCrepuMeHTanbLHoI Moaeni
noniopraHHOI HeAOCTaTHOCTI Ta 3aCTOCYBaHHA CTOBOYPOBUX KNITUH

UDC 616.411-008.6-092.4:615.361:611.018.1

V.V. Likhodiievskyi'*, A.V. Korsak', D.M. Irodov?, Yu.B. Chaikovsky', V.A. Kordium?,
S.S. Olefir', A.O. Zabila', M.V. Kovalchuk?, T.A. Ruban?, N.S. Shuvalova?

Spleen Morphological Features Under Experimental Model
of Multiple Organ Failure and Stem Cell Application

KnrouoBi cnoBa: pereHepalisi, CMHOPOM MONiOPraHHOi HEAOCTATHOCTI, Me3eHXiManbHi CTOBOYPOBI KMiTUHW.

KnioueBble cnoBa: pereHepauuna, CMHOPOM I'IOJ'II/IOpFaHHOIZ HeOOCTaTO4YHOCTU, Me3eHXMallbHble CTBOJIOBbI€ KIETKWU.

Key words: regeneration, multiple organ failure, mesenchymal stem cells.

Cunapom nomioprannoi HenocratHocti (CITIOH) —
Ie CYKYIHICTh MATOJOTTYHUX 3MiH, K1 TIPU3BOJATH JI0
TepMiHATBHOI cTamii (yHKIIOHYBaHHS 0araThbox opra-
HIB 1 XapaKTCPU3Y€EThCS TAaKUM CTYICHEM YPaKCHHSIM
OpTaHiB, IPH IKOMY BOHH HE 37]aTHI i ITPUMYBaTH KUT-
Te3abe3neueHHs opranizmy. Ha nanwmii yac He po3po0-
JICHO YITKUX KJIIHIYHAX PEKOMEHAIN Ta IEBUX 3aCO-
0iB sikyBaHHs HaciakiB CITOH.

VY eKcnepuMeHTI po3poOICHO MOAETh CHCTEMHOTO
ypaskeHHS OpraHi3My TeTpaxIopMeTaHoM [4], sika TpyH-
TYETHCS Ha BIATBOPEHHI OKCHIATHBHOTO CTPECY, IO BHK-
nmkae po3putok CITOH y mronunu [6] 1 CynpOBOIKY€ThCS
MaTOJIOTIYHUMH 3MiHAMU TI€YiHKH, JICTCHIB, HUPOK Ta
cenesinku [1, 5].

Ha cydacHomy eTami pO3BHTKY MEAWIIMHHU IJISI KO-
PpeKIii pi3HUX MATOJIOT1H NePCIIEKTUBHUM 00’ €EKTOM BH-
KOPUCTaHHsI BBXKAIOTHCS ME3CHXIMabHI ibpodiacTo-
moi0HI cTOBOYPOBI KIIITHHU, OCKITBKU BOHH € MYJIBTH-
MMOTEHTHUMH, 3JIaTHI IO TU(EPEHIaIlil B KIIITHHH OpraHiB
ME30[IepMabHOTO TIOXOMKCHHS 1 MOXYTh OyTH JIETKO
OTpHUMaHi 3 pi3HUX pKepen [3]. [cHyIoTh moBiqOMIICHHS
PO YCHIIIHE 3aCTOCYBAHHS ME3CHXIMAIBHUX CTOBOY-
POBHUX KJIITHH i3 METOI JIKYBaHHS IUPO3Y MEUYIHKH,
pyOueBux 3MiH Miokapza [3]. Ha nanuii yac € nebaraTto
BiJOMOCTEH 11010 MOP(HOJIOTIUHUX 3MiHH CENIC31HKH 3a
ymoB CITOH Ta 3acTocyBanHs cTOBOYPOBHUX KIITHH AJIS
BiJTHOBJICHHS (DYHKIIi1 CETIC31HKH.

VY 3B’513Ky 13 BUIIEBUKIIAQJICHUM METOI poO0TH OYII0
JOCIIJKSHHSI MOP(OJIOTTYHUX OCOOIMBOCTEH CeNe3iHKU
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Multiple organ failure syndrome (MOFS) is a complex
of pathological changes, resulting in terminal stage of
functioning in many organs, being characterized by
such a degree of organ damage, when they are unable
to support the body life. To date there are no clear clinical
guidelines and efficient therapeutic products to treat
MOFS consequences have been designed.

In the experiment we developed the model of syste-
mic damage of a body with tetrachloromethane [4], based
on reproducting of oxidative stress, which caused MOFS
development in human [6], being accompanied by patho-
logical changes in liver, lungs, kidneys and spleen [1, 5].

At current state of medicine one considers mesen-
chymal fibroblast-like stem cells to be promising in
correction of various pathologies because of their mul-
tipotency, capability of differentiating into cells of me-
sodermal organs and a simple procurement from diffe-
rent sources [3]. There are the reports about a succes-
sful use of mesenchymal stem cells to treat liver cirrhosis,
cicatricial changes in myocardium [3]. Now, there is only
scarce information about morphological changes in
spleen under MOEFS and stem cell application for splenic
function restoration.

In this context the research aim was to study the
morphological features of spleen under experimental
simulation of MOFS and stem cell administration.

Research was performed in 2-3-month-old ICR mice
(n=45), weighing 22-24 g. Animals were divided into
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3a yMOB ekcniepuMeHTansHoro moaentoBanHs CIIOH ta
BBEJICHHs CTOBOYPOBHX KIIITHH.

PoGoty BuKOHYBanM Ha 2—3-MiCSIYHUX MUIIAX (1 =
45) minii ICR, macoro 22-24 1. TBapuH po3ainmimm Ha
rpymu. KoHTpodpHY Tpyny (n = 5) cKianu TBapHHH,
SKUM BHYTpilmHb0BeHHO BBOAMIH 0,3 M 0,9%-r0 po3-
yuny NaCl, 6e3 monemoBaHHs maroJsorii. TBapu-
HaM eKcTepuMeHTaIbHOI Tpymnu 1 (1 =20) MoaemroBann
MOJIIOPTaHHY HEIOCTAaTHICTh BHYTPINIHBOOUYEPEBUH-
HuM BBeAeHHAM 0,3 M 30%-ro MacisHOTO PO3UHHY
TETpaxJopMeTaHy 2 pa3u Ha THXKJEHb IPOTAroM 12 THxX-
HIB.

Muiiam ekcriepuMeHTaabHoi rpynu 2 (n = 20) oxpa-
3y K micis 3akingeHns MmoaemtoBannst CITOH (BHyTpim-
HbpoouepeBuHHE BBeneHHS 0,3 M 30%-T0 MacisHOTO
PO3YMHY TeTpaxJIOpMETaHy 2 pa3H Ha THKICHb TPOTATOM
12 THKHIB) OAHOKPATHO BHYTPIIIHBOBEHHO BBOJMIIH
1 X 10* emOpioHaTBHUX ME3eHXIMaTbHUX (PiOpoOIIACTO-
o IiOHKMX cTOBOYpOBUX KiiTHH Mutnel siHii ICR, HOCITB
reny GFP. BukopucTtoByBaiu BkazaHy 103y ME3CHXi-
ManbHUX (PiOpobIacTononiOHNX CTOBOYPOBHUX KIITHH
mutneit niHii ICR, oCKiNbKH pe3ynbTaTh MONEpeaHiX 10-
CJTiJKEHB JIOBEIH, IO BBEICHHSI OLTBINIOT IX KOHIIEHTpAITii
HEJIOIITbHE [2].

[lepBUHHY Ky/BTY Py MUIIMHIX eMOPIOHATBHIX KITITHH
OTPUMYBAITH 3 M’SIKUX TKaHUH 15-17-IeHHUX eMOpioHIB
muireii. @parMeHTH TKaHWH BUTPUMYBAJIH B PO3UMHI
MEHINMTIHY Ta CTPENTOMILUHY, 00pOOIISIN TPUIICHHOM,
pecycrieHayBaiu Ta BUciBamu Ha cepenouiie DMEM.
VY eKkCrieprIMEHTI BUKOPHUCTOBYBAJIH KITITHHH HE BHIIIE APY-
TOT0 Tacaxy.

UYepes 3 Ta 9 TOKHIB MICHSA BBECHHS CTOBOYPOBHX
KIIITHH yCIX TBApUH BHBOJIIIIH 3 eKCIICpUMEHTY. J[iis ric-
TOJIOTIYHOTO aHaJi3y 3a0upaiu pparMeHTH CENIE3iHKH.
[icns ctangapTHOI X 00POOKH BUTOTOBJISLTH mapadi-
HOBI 3pi3H, sIKi 32a0apBIIOBAIH FeMAaTOKCUIIIHOM Ta €03H-
HOM. Mikpompenapard JOCTIDKYBaIA Ha MIKPOCKOII
«Olympus BX51» («Olympusy, Smownis). MikpodoTo-
rpagii aHamizyBaiu 3a JOMOMOTOI0 MPOTPAMHU aHANIZY
6iomenmuHmx 300pakeHs «Imagel v. 1.50.» («National
Institutes of Health», CILIA). MopdomeTpuuHOo BH3HA-
YaJii CepeIHIO MIIONTY JiM(pOiTHUX (QONIKYIiB, TUTOMY
UTONTY 017101 ITyNBITH.

YTpumaHHS TBapuH, MapKyBaHHS Ta HEOOXiaHI Ma-
HINyns1ii BUKOHYBaJIKM 3 JOTPUMAHHSAM MPUHIIUITIB
Oioetuku Ta nonoxenb Jupekruu 2010/63/EU Paau
€Bporu Ta €Bporneticbkoro mapnamenTy «lllomo 3axucty
71a00paTOPHUX TBAPHH, SIKI BHKOPUCTOBYIOTHCS 3 HAYKO-
BOIO METOIO.

OtpumaHni 1udpoBi gaHi 0OPOOIISIIH 32 JOIIOMOTO0
cratuctnaHoro nmakety «GNU PSPP» («Free software
foundation», CIIIA) i3 mepeBipkor0 Ha HOPMaJIBHICTh PO3-
oty 3a kputepiem KonmmoropoBa-CMUpHOBa, a TAKOK
kputepieM Kpyckana-Yosrica, 1y1st TOpiBHIHHIM 03HAK
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groups. The control group (n = 5) comprised the ani-
mals with intravenous injection of 0.3 ml of 0.9% NaCl,
with no pathology simulation. In animals of experi-
mental group 1 (n =20) we simulated a multiple organ
failure via intraperitoneal administration of 0.3 ml of
a 30% tetrachloromethane oil solution twice a week for
12 weeks. Immediately after completing MOFS si-
mulation (intraperitoneal administration of 0.3 ml of a
30% tetrachloromethane oil solution twice a week for
12 weeks) the mice of experimental group 2 (n = 20)
were intravenously injected with 1 x 10* embryonic me-
senchymal fibroblast-like stem cells of ICR mice, GFP
gene carriers.We used here just the mentioned dose of
mesenchymal fibroblast-like stem cells of ICR mice,
since their higher concentration was proven to be inexpe-
dient in previous findings [2].

The primary cell culture was derived from soft tissues
of 15-17-day murine embryos. The tissue fragments
were kept in Penicillin and Streptomycin solution, treated
with trypsin, resuspended and inoculated in DMEM. The
cells from cultures not older than passage 2 were used in
the experiment.

In 3 and 9 weeks after stem cell administration, all
the animals were sacrificed. Spleen fragments were taken
for histological analysis. After their standard treatment,
the paraftin sections were prepared, further stained with
hematoxylin and eosin. The micropreparations were
analyzed with microscope Olympus BX51 (Olympus, Ja-
pan). Microphotographs were processed by the Image J
(version 1.50) software (National Institutes of Health,
USA). An average area of lymphoid follicles and a spe-
cific one of white pulp were determined morphomet-
rically.

Animal housing, labeling and necessary manipu-
lations were carried out in compliance with bioethical
principles and provisions of the Directive 2010/63/ EU of
the European Parliament and of the Council ‘On the Pro-
tection of Animals Used for Scientific Purposes’.

The obtained digital data was processed using the
software for statistical analysis GNU PSPP (Free Soft-
ware Foundation, USA). The normal distribution was
verified with the Kolmogorov-Smirnov test and Kruskal-
Wallis one as well. The Mann-Whitney U test was used
to compare the characteristics between the groups.

The analysis of spleen histological preparations of
animals of control group demonstrated the spleen paren-
chyma to be of a normal structure, consisted of red
and white pulp (Fig. 1). In spleen of the animals control
group the white pulp area was 53.49%. The amount of
connective tissue was minimal. The white pulp was re-
presented by medium-sized follicles (lymph nodes)
and periarterial sheaths. An average area of follicle was
(75,667.24 + 4,389.65) um?. The red pulp was formed
by Billroth’ strands and venous sinuses.
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MK TpylaMH BHKOPHCTOBYBAJM HEapaMeTPUYHUN
KpuTepiii ManHa- YiTHi.

AHaJi3 TiCTONOTIYHUX TIpeTapariB CeNe3iHKU TBa-
PHH KOHTPOJIBHOI TPYNHU BUSBHB, L0 MapeHXiMa celie-
31HKH MaJia HOpMaJlbHy OYJIOBY 1 CKIIajianacs i3 4epBo-
HO1 Ta 01101 mynbenu (puc. 1). B cenesinii TBapuH KOHT-
POJBHOI rpyTIH TIToIa 01101 Mys by fopiBHIOBaa 53,49%.
KinbKicTb criony4HOi TKAHMHH MiHIMaTbHA. bina mynbna
npecTBIIeHA (HOIIKyIaMH CEpETHBOTO po3Mipy (JTiMpa-
TUYHI BY3JIMKH) Ta IIepiapTepiaabHIMU mixBaMu. CeperHs
wiomia ¢omikyna cknagana (75667,24 + 4389,65) mxm?
UepBoHa myibita popMyBaiacs Cele3iHKOBUMH TsHKaMU
Bimppora i BEeHO3HUMU CHHYCaMHU.

Puc. 1. CenesiHka. KoHTponb. HopmanbHe cniBBigHo-
LWEeHHs1 YepBOHOI Ta 6inoi nynenu. YiTko BU3HA4aeTbCA
CBITNUIA repmiHaTUBHWI LeHTp. 3abapBreHHs remaTokcu-
NiHOM Ta €03MHOM.

Fig. 1. Spleen. Control. Normal ratio of red and white pulp.
Clear light germinal center is distinctly revealed. Staining
with hematoxylin and eosin.

Ha ricTomoriyaux npenaparax celie3iHKd TBapHH SKC-
MIePUMECHTATIBHOI TPyTH | BUSIBIICHO, 110 TTApEHXiMa CKJIa-
Janach i3 yepBoHOi Ta Oinoi mymbru. Mopdonoriuna
CTPYKTYypa CeNe3iHKN TBAPUH AaHOI TPYIH Maja O3HaKH
arpodii, ki Oyau OUTBIIT BUpaKeH1 yepes 3 THKHI Micist
OCTaHHbOI 1H €KIIIT TETpaxJIopMeTaHy Ta 30epariimcs Ha
9-my TrokHI (puc. 2). Ha 3-My TroKHI ToTomna 61101 mysIbmu
cranana 42,0% i 3smenmmiacs 10 37,2% Ha 9-My THXKHI.
Po3mip ¢omikyiB 3MeHIICHUH, B HUX Oy HasBHI
HesHayHi AUstHKY (iopo3y. Cepenns mmomia Gomikyna
Ha 3-my TmkHI ckianana (48591,74 + 2229,70) mrm?,
10 3HAYYIIE MEHIIIE, HiX y TBAPHUH KOHTPOJIBHOI TPyIH
(» <0,05). Ha 9-my TwxHI micis 3aKiHYEHHST MOJICITIO-
BaHHs CIIOH cepenns mioma ¢oikyiiB ckiaagana
(25413,46 +4808,64) MKkM?, 1110 3HAYYIIE MEHIIIE ITOPIB-
HSTHO 3 TTOTIEPETHIM TepMiHOM criocTepexxerHs (p < 0,05).
UepBoHa mmyJsibIia Maia o3HaKu ¢idopo3y.
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Puc. 2. CenesiHka 3 o3Hakamu aTpodii. Mogens CIMNOH
yepes3 9 TWXKHIB Micns 3akiH4eHHs mogentoBaHHs. [Mo-
pyLleHe CriBBiAHOLWIEHHS YepBOHOI Ta 6inoi nynbnu B Gik
3MEHLUEHHS KinbKOCTi OCTaHHbOI. Ponikynn 3MOpLLEHi.
KinbKicTb KMITUHHUX enemMeHTiB 3MeHLweHa. 3abapBrneHHs
remaToKCUITIHOM Ta €03MHOM.

Fig. 2. Spleen with atrophy signs. MOFS model 9 weeks
after finishing the simulation. Distorted ratio of red and
white pulp towards the reduced amount of white pulp. Fol-
licles are shrunk. Reduced number of cell elements. Stain-
ing with hematoxylin and eosin.

In sections of the animals spleen of experimental
group 1 the parenchyma was revealed to consist of red
and white pulp. The morphological structure of spleen
of animals in this group had signs of atrophy, which
were more pronounced in 3 weeks after last injection of
tetrachloromethane and were kept to week 9 (Fig. 1).
To week 3 the area of white pulp was 42.0% and de-
creased down to 37.2% to week 9. The size of follicles
was reduced, and there were insignificant areas of fibro-
sis in them. An average area of follicle to week 3 was
(48,591.74 £ 2,229.70) um?, being significantly lo-
wer than in the animals of control group (p < 0.05). To
week 9 after completing the MOFS simulation, the ave-
rage area of follicles was (25,413.46 + 4,808.64) um?,
which was significantly lower than in previous obser-
vation period (p < 0.05). The red pulp had signs of fib-
rosis.

In animals spleen of experimental group 2, subjected
to the MOFS model and stem cell administration, the histo-
logical sections, stained with hematoxylin and eosin, de-
monstrated a typical pathomorphological picture of reac-
tive changes and signs of antigenic stimulation in 3 and
9 weeks after the last injection of tetrachlorometha-
ne. To week 3 after completing MOFS simulation and
stem cell administration, a part of white pulp from the
cutting area was 64.5% with a decrease down to 62.4%
to week 9. The follicles in spleen had a large size and dark
color, and the fibrosis zones were practically absent
in them. The average area of spleen follicles 3 weeks
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VY cene3iHIl TBapHMH €KCHEPHUMEHTAIBHOI TpymHn 2,
3 monemtio CITOH Ta BBeieHHSIM CTOBOYPOBUX KIIITHH,
Ha TiCTOJIOTIYHHX Mpernaparax, 3a0apBIeHHX IreMaToK-
CIUTIHOM 1 €03UHOM, 4epe3 3 Ta 9 THHKHIB MiCIIsT OCTAaHHBOT
1H €KIIi{ TeTpaxJIopMeTaHy BUSIBIICHO THUITOBY ITATOMOP(O-
JIOTIYHY KapTHHY PEaKTHBHUX 3MiH Ta 03HAKH aHTUT€H-
HO1 cTuMyrLii. Ha 3-My TvokHI micis 3aKiHUSHHS MOICITIO-
BauHs CITOH Ta BBeieHHS cTOBOYPOBHX KIIITHH YacTKa
01101 My BIIH BiJI IJIO0MI 3pi3y ckianana 64,5% i3 3MeH-
HICHHSIM 10 62,4% Ha 9-My TrokHi. PoniKynu B cee3iHIi
MaJIi BEJIMKHHA PO3MIp Ta TEMHHH KOJTip, 30HH (Bi0Opo3y
Yy HUX MpakTUIHO BifcyTHi. Cepemns miomia (oTiKyIiB
Ccene3iHKH uepe3 3 THKHI IMiciIs BBeISHHS CTOBOYpPOBUX
KITHH ckiagana (93635,66 + 12765,69) Mmxm?, 1o 3Ha-
gyte Oubie, Hik y TBapuH rpymu 1 (p < 0,05). Ha 9-my
THDKHI cepeiHiil po3mip ¢omikymnis ckiaanas (77467,09 =
+7535,83) MkM?, 1110 3HAUYIIIE MEHIIIE, HI)K HA TOTIEePe/-
HBOMY TEPMiHi CIIOCTEPSKCHHS, 3HATYIIE OUIbIIE, HIX Y
TBapHH nomepeHpoi rpymu (p < 0,05), Ta He BiapizHABCS
Big koHTpoio (p = 0,23). Ilpu pomy y GionoriqHOMY
MaTepiaii TBapuH, SKAH JOCTIHKyBaIH depe3 9 TIKHIB
TTicIs 10 eK1ii, po3Mip (omiKyIiB HAOMIKaBCs 10 HOPMH,
a IMUTBHICT KIIITHH OLUTOT Iy by 301k Imacs (puc. 3).
UepBoHa myiba Oyia MTBHO 3aII0BHEHA KIITHHHAMUA
eIIeMEHTaMH.

Atpodist OLTOT ITyITBIHN Ta 3MEHITICHHSI KUTBKOCTI KITITHH
TM(OIUTAPHOTO PSITy B CEIC3IHII TBAPUH i3 MOICILTIO
CIIOH, MOXITHBO, € 03HAKOI0 BHCHA)KCHHS IMYHHOI
CHCTEMH Ta CBIIYUTH PO MIrparlito KIIITHHHUX eJIeMEH-
TiB JI0 ypa)KeHUX OpraHiB (TIe4iHKa, JIETeHi, HUpKa). Bin-
HOBJICHHSI CTPYKTYpH (DOITIKYITiB Ta 301IBIIIEHHS KIJTBKOCTI
TiMQOIHTIB O1LT0T IMyJIBITH B CEJIE31HIT TBAPHH 13 MOJICILTIO
CIIOH Ta BBeeHHSIM CTOBOYPOBHX KIIITHH CBiT9aTh PO
AKTHBAIIi0 IMyHHOT BiIITOBIIi.

TaxuM 9MHOM, BCTAaHOBJICHI MOP(OIIOTIYHI 3MiHU Y
CEJIE3IHIlI TBApUH KOHTPOIBHOI Ta 000X E€KCIEepPHMECH-
TaJBHUX TPYII ONOCEPEIKOBAHO CBIIIATH PO IMyHOMO-
IYIIOIOYHI BIUTUB ME3iHXIMABHAX CTOBOYPOBHX KITITHH
Ha OpraHi3M TMicCIis MOJICITIOBaHHS TOJIOPTaHHOT HEJ0-
CTaTHOCTI BBE/ICHHSIM TeTpaxiiopmeTaHny. [lepcriekTrBoro
MOAANBIINX AOCIIKEHb € BA3HAYCHHS IIPUCYTHOCTI BBE-
JICHUX CTOBOYPOBHUX KJIITHH Y pI3HUX OpraHax 3a J0mHo-
MOTOI0 (hITyOpECIIEHTHOI MiKPOCKOTTIi.
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Puc. 3. CenesiHka 3 03HakaMu akTuBaLii iMyHHOT Bignosigi.
BBepneHHsi cToBGypoBux kniTnH 1 x 10*. 3abip maTtepiany
Yyepes 9 TWXKHIB nicns iH’ekuii. JlimdaTnyHi By3nuku Burns-
4alTb TEMHUMU 3@ paxyHOK 30iNbLUEHHS WiNbHOCTI KNITUH
6inoi nynenu. 3a po3mipamu conikyn HabnuxaeTbca 4O
KOHTpoOmto. 3abapBreHHs reMaToKCUMiHOM Ta €03UHOM.

Fig. 3. Spleen with immune response activation signs.
Introduction of stem cells of 1 x 10%. Material was harve-
sted 9 weeks after injection. Lymph nodes look dark due
to a rise in the density of white pulp cells. On its dimen-
sions the follicle is approaching to the control. Staining with
hematoxylin and eosin.

after stem cell injection was (93,635.66 = 12,765.69) um?,
which was significantly higher than in animals group 1
(p <0.05). To week 9 the average size of follicles was
(77,467.09 £ 7,535.83) um?, which was significantly
lower vs. the previous observation period, and significantly
higher than in animals of previous group (p < 0.05), and
did not differ from the control (p = 0.23). Herewith in
biological material of animals, studied in 9 weeks after
injection, the size of follicles approached the norm, and
the cell density of white pulp increased (Fig. 3). The
red pulp was densely filled with cell elements.

The white pulp atrophy and a decreased number of
lymphocyte series in spleen of animals with MOFS model
may be a sign of the immune system depletion and in-
dicate the migration of cell elements to affected organs
(liver, lung, kidney). Restoring the follicle structure and
increasing a number of white pulp lymphocytes in spleen
of animals with simulated MOFS and administered stem
cells testified to the activation of immune response.

Thus, the established morphological changes in
animals spleen of control and both experimental groups
indirectly testified to immunomodulatory effect of me-
senchymal stem cells on a body after simulating multiple
organ failure via tetrachloromethane introduction. Fur-
ther determination of the presence of administered stem
cells in different organs using fluorescence microscopy
is promising.
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