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Pedepat: Y poboTi gocnigXeHo BMnuB KPiOKOHCEPBOBAHUX MYNBTUMNOTEHTHUX Me3eHXiMarnbHUX CTPOMAanbHUX KNIiTUH KICTKOBOrO
MO3KY 3a YMOB BHYTPiLLHbOBEHHOrO BBEAEHHSI OKPEMO Ta y KoMOGiHauii 3 « TumaniHoM» (KOMMMeKC iMyHOPErynsTopHUX nentuais i3
TMMyca BENuKOi poraToi Xyaobu) Ha hepTUMbHICTb MULLEN i3 XPOHIYHMM 3ananeHHsIM sieYHKKiB. 3a KOHTpOnb Gpanu TBapuH, sSIKUM
BBOAMNK pi3ionoriyHui po3ymH. BcTaHoBneHO, WO BHYTPilUWHbOBEHHE BBEOEHHSI KPIOKOHCEPBOBAHUX MYIbTUMOTEHTHUX
Me3€eHXiMarnbHUX CTPOManbHUX KNiTUH OKpEMO Ta y koMbBiHauil 3 « TuManiHoM» MuLIaM i3 XpPOHIYHMM 3ananeHHsIM SiEYHUKIB Ha 21-wy
0o6y cnpusano 36inbLIEHHI0 BiGHOCHOI KiNbKOCTI 3annigHeHnxX snuekniTuH nig vyac cynepoynsiuii (Ha 38 Ta 33% BignosigHo), YacToTn
HaCTaHHSA BariTHOCTI y NpUMPOAHOMY ecTpanbHoMy umkni (Ha 20 Ta 23% BianoBiAHO) Ta cepeAHbOI BeNUUUHM nocnigis (Ha 98 Ta
83% BiANOBIAHO) NOPIBHAHO 3 NOKa3HMKaMW KOHTPOSbHUX TBapWH. 3acTocyBaHHs «TumaniHy» OKpemo 3Hauylle He BNAMBano Ha
nokasHuku. Pi3Huua macu Tina MUWEHAT y AOCNIAHIA Ta KOHTPOMbHIWA rpynax Bigmiyanacsi nuwe Ha paHix CTPOKax CMOCTEPEXEHHS,
a Ha 15-Ty poby BoHa HiBentoBanacs.

KnrouoBi cnoBa: epTunbHICTb, XPOHIYHE 3ananeHHs, SEYHUKN, KPIOKOHCEePBYBAHHS, KICTKOBUWA MO30K, MYMbTUNOTEHTHI Me3eH-
XiManbHi CTpoManbHi KNiTUHU.

Pedepar: B pabote uccnenosaHo BNuUsiHNE KPUOKOHCEPBUPOBAHHbBIX MYMbTUMNOTEHTHLIX Me3eHXMMarnbHbIX CTPOMaInbHbIX
KNeTOoK KOCTHOrO MOo3ra npv BHYTPUBEHHOM BBEAEHUW OTAENbHO U B KOMBMHaLMK ¢ « TUManMHOM» (KOMMNEKC MMMYHOPErynaTopHbIX
nenTuMaoB M3 TUMyca KPYMHOrO poraTtoro ckota) Ha PepTUNbHOCTb MbILLE C XPOHUYECKMM BOCManeHnem siM4HuMKoB. 3a KOHTPOnb
6panu XWBOTHbIX, KOTOPbIM BBOAMMM (PU3NONOTMYECKUI pacTBOp. YCTAHOBMNEHO, YTO BBeAEHWE KPMOKOHCEPBUPOBAHHbIX
MYNBETUMNOTEHTHBIX ME3eHXMMarbHbIX CTPOMasbHbIX KMETOK KOCTHOrO Mo3ra OTAENbHO U B KOMOWHUMW C « TUManuHOM» Mbiliam C
XPOHWYECKMM BOCMNaneHneM SNYHUKOB Ha 21-e CyTkM cnocobCTBOBANO yBeNUYEHUIO OTHOCUTENbHOro KomnuyecTBa
ONMoAOTBOPEHHBIX ANLeKkneTok npu cynepoBynsauuu (Ha 38 n 33% COOTBETCTBEHHO), YacTOTbl HACTynneHns 6epeMeHHOCTH B
€CTEeCTBEHHOM 3cTpanbHOM uukne (Ha 20 n 23% COOTBETCTBEHHO) U cpeAHen BenuyuHbl nomeTos (Ha 98 n 83% cooTBETCTBEHHO)
Nno cpaBHEHWIO C nokas3aTensMu KOHTPOIbHbIX XWBOTHbIX. [TpuMeHeHne «TumanuMHa» OTAENbHO 3HAYMMO He BNUSANO Ha
nccnefoBaHHble nokasaTenu. PasHuua maccel Tena MblluaT B 3KCMEPUMEHTaNbHOM M KOHTPOMbHOW rpynnax oTMevanacb TOMbKO
Ha paHHUX cpokax HabnoaeHus, a Ha 15-e cyTku HabnOeHUs OHa HUMBENMpoBanach.

KnioueBble cnoBa: epTUNbLHOCTb, XpPOHUYECKOe BOCManeHue, SSUYHUKU, KPUOKOHCEPBUPOBAHWE, KOCTHbBIA MO3T,
MYTMbTUNOTEHTHbIE ME3eHXUMarnbHble CTPOMAarbHbIE KMNEeTKW.

Abstract: The paper describes the influence of multipotent cryopreserved mesenchymal stromal bone marrow cells under
conditions of intravenous administration alone and in combination with ‘Thymalinum’ (immune regulatory peptide complex from cattle
thymus) on the fertility of mice with chronic inflammation of ovaries. The animals injected with a physiological saline were assumed
as the control. To the day 21 following intravenous injection of cryopreserved multipotent mesenchymal stromal cells alone and in
combination with ‘Thymalinum’ to the mice with chronic inflammation of ovaries an increase in a relative number of fertilized ova during
superovulation (38 and 33%, respectively) was found, as well as in a pregnancy rate in natural estrous cycle (20 and 23%
respectively) and the average litter number (98 and 83%, respectively) compared to the control animals. ‘Thymalinum’ application per
se did not affect significantly the studied indices. The difference in body weight between the mice of experimental and control groups
was observed only at early terms of observation, and to the day 15 it disappeared.

Key words: fertility, chronic inflammation, ovaries, cryopreservation, bone marrow, multipotent mesenchymal stromal cells.

OcHOBHa MpUYMHA MOPYLIECHHS PENPOLYKTUBHOL
¢yHKUii y )KiHOK — 3alajeHHs] OpraHiB Majoro Tasa.
XpoHivHe 3anayeHHs IEYHUKIB € YACTHM 3aXBOPIOBaH-
HSIM, SIKE MOYKE CYIIPOBODKYBATHCS PI3HUMH T1HEKOJIO-
rivHuMu natonorisMu. 3a nanumMu MO3 Ykpainu
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The main cause of disorders in reproductive function
in women is pelvic inflammation. Chronic inflammation
of ovaries is a common disease, which could be accom-
panied by various gynecological pathologies. According
to the Ministry of Health Care of Ukraine data
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4acToTa 3alajieHb OpraHiB MaJoro Tazy AOCsTae
60—65% Bij 3arajbHOI KUIBKOCTI MNHEKOJIOTTYHHUX [IATO-
noriit [8]. HoBrorpuBanuii Ta peunAUBHUN Hepedir
LLOT'0 3aXBOPIOBAHHS MOYKE IPU3BOAUTH 10 O€3IUTi A
y 60% Bumankis [6].

He Bukmnmkae cymMHiBY, 1110 po3poOka HOBHX IIIXO/IiB
JI0 JIIKyBaHHS KiHOYOTO O€3IIiAAsl, y TOMY YHCII
ACOIIIOBAHOTO 3 XPOHIYHUMH 3aITaJIbHIMH TIPOLIECAMHU
y BHYTPIIIHIX CTaTEBUX OpraHax, € aKTyaJIbHUM 3aB-
JMaHHSIM cydacHOi meaunuHu. Ciif 3a3HAYUTH, IO
XpOHIUHE 3arajieHHsI 3yMOBJIEHE IEPBUHHUM iIMyHOe-
(binuTOM, 110 MPOBOKYE MEPEXiJ TOCTPOTro 3aNaJIbHOTO
MIPOLIECY B XPOHIUHY CTaJi0. Y TOH ke Yac TpUBAINN
3anajbHUI Mpo1ec NPUBOANTD J0 3HIKEHHSI IMyHOJIO-
rYHOT peaKTUBHOCTI OpraHi3My, 3MiHEHHIO IUTOKIHO-
BOT0 POk, 110 0OYMOBIIOE CTATUCTUYHO 3HAUYIIE
3HIKCHHS Pe3yIbTaTUBHOCTI JIiKyBaHHs [5]. I1ix gac
BHOOPY CXEM JIIKYBaHHSI XpOHIYHOTO 3aIlaJICHHSI SIETHH-
KiB BUKOPHUCTOBYIOTh IMyHOMOZYIIIOIOU] TTperapary.
3o0kpemMa, y HalmoMy TOCTiKeHHI OyB BUKOPUCTaHUH
«Tumanin» (BAT «biodapmay, Ykpaina) — KoMIiekc
IMyHOPETYISTOPHUX MENTHAIB, EKCTParoBaHUX 13 TH-
Myca BEJIMKOI poraToi XynoOu, SKUi 3A1HCHIOE CTUMY-
JIOIOYMH BIUIMB HA KJIITHHHUN IMYHITET, MpOLECH
(baronyTO3y Ta NPOAYKILIO HUTOKIHIB. Pe3ynbraru ana-
T3y JTiTepaTypH CBiYaTh NPO aKTyaJIbHICTh BUBYCHHS
MO>KJIMBOCTI MOKPAILEHHS PENPOIyKTHBHOI (QyHKIIT
JIFOZIMHY Ta TBAPHUH 32 JOTIOMOTOI0 KPIOKOHCEPBOBAHUX
KIITUHHUX TpenapariB. Tak, HaMpUKiaa, BBEICHHS
KpIOEKCTPAKTY TUIAIIEHTH CaMKaM MUIIIEH 13 CHHAPO-
MOM PEaKTHBHOTO 3aITalIeHHs S€YHUKIB Ma€ BUPAKCHY
TEpareBTUYHY Ai0 Ta CIIpHsie epeKTUBHIMIIH IHAYKITT
CYIEpOBYIISIIIT ITi]] BIULTMBOM €K30T€HHUX TOHAI0TPOTI-
HUX TOPMOHIB [4].

BaxximBe 3Ha4ueHHS Ma€ BUBYEHHS KOPEKLiT IMyHHOT
Ta TOPMOHAJIBHOT JUC(YHKIIH JIOOUHN Ta TBAPHH 32
JOTIOMOTOI0 TpenapariB, 10 CKIaay SKHX BXOASThH
MYJIBTHIIOTEHTHI ME3€HX1MaJIbHi CTPOMANbHI KITITHHH
(MMCK)[17,20,23]. He3Baxxarouu Ha T€, 1110 IEPBUH-
Huii inTepec 10 MMCK moB’si3aHui i3 TOTEHITIITHOIO
3JATHICTIO O pereHeparlii TKaHWH, BIIKPUTTS iX
IMYHOMOJYJIOIOYHX BIACTUBOCTEH JO3BOJISE PO3IIH-
pUTH HANPSMKH KJIiHIYHOTO 3acTocyBaHHs. Ilim gac
aKTUBAIlli CHTHaJlaMH 3alallbHOTO MiKpOOTOYCHHS
MMCK 37arHi KOMIUIEKCHO BIUIABATA HA KIITHUHH
IMYHHOI CHCTEMH 32 JONIOMOTOI0 KOHTAKTHHX 1 TyMO-
paIbHUX MEXaHi3MiB Ta OTIOCEPEAKOBAHO KOPUTYBATH
MIPOTIKaHHS 3aMalbHOTO Tpotiecy [21].

VY momepeanix pobotax [3, 22] mokazaHo, 1O
BHYTPIIIHbOBCHHE BBEACHHS KPiOKOHCEPBOBAHUX
MMCK (kMMCK) kicTKOBOro MO3Ky TBapHHaM i3
XPOHIYHUM 3aIJIEHHSAM SI€YHHUKIB YHHUTH MOYITIOIOUY
Ilit0 Ha TepeOir 3amajaeHHs Ta CIPHUsIE BiTHOBJICHHIO
(dhoikynoreHnesy 0e3 reHepariii poIeciB aronTo3y B
oonurax. OQHAK 3aJIMIIAE€THCS BIAKPUTUM NUTaHHS
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the incidence of inflammation of pelvic organs reaches
60-65% of all the gynecological pathologies [ 14]. Long-
term and recurrent course of this disease can lead to
infertility in 60% of cases [4].

There is no doubt that the development of new
approaches to treat female infertilities, including those
associated with chronic inflammation of internal geni-
tals, is an urgent task of current medicine. It should be
noted that chronic inflammation is caused largely by
primary immune deficiency and provokes a transition
of an acute inflammation into a chronic phase. At the
same time, a long-lasting inflammation leads to a
reduced immunological reactivity of an organism, and
modification of cytokine profile, which stipulates a
statistically significant reduction in the treatment
efficiency [3]. The protocols of ovarian chronic inflam-
mation treatment involve immune modulating drugs.
In particular, in the present study we used ‘Thymali-
num’ (Biofarma, Ukraine), representing the complex
of immune regulatory peptides extracted from the cattle
thymus, possessing a stimulating effect on a cell
immunity, processes of phagocytosis and production
of cytokines. Analysis of the reported data testified
the relevance of exploring the possible improving of
human and animal reproductive function using the
cryopreserved cell preparations. For example, the
introduction of placenta cryoextract to female mice
with syndrome of ovarian reactive inflammation had a
pronounced therapeutic the effect and promoted more
effective induction of the superovulation influenced by
exogenous gonadotropin hormones [6].

No less important is the study of correction of
immune and hormonal dysfunction of humans and
animals using the medical products, comprising the
multipotent mesenchymal stromal cells (MMSCs) [11,
18, 23]. Despite the fact that the primary interest to
the MMSCs was associated with the potential ability
to tissue regeneration, exploring their immune modu-
latory properties could extend the areas of clinical
application. Signals of inflammatory microenvironment
activate the MMSCs which affect diversely the cells
of immune system through the contact or humoral
mechanisms and thus indirectly correct the inflam-
mation course [19].

Previous papers [21, 22] demonstrated that an intra-
venous injection of cryopreserved MMSCs (cMMSCs)
of bone marrow to the animals with chronic inflam-
mation of the ovaries had a modulating effect on the
course of inflammation and helped to restore a follicle
genesis without initiation of apoptosis in oocytes.
However, there is still a question about the influence
of cell therapy on fertility, which is reduced during
chronic inflammation, as well as the possible use of
¢cMMSCs for the combined therapy of chronic
inflammation of the ovaries.
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LI0J10 BIUIMBY KJIITHHHOI Tepartii Ha QepTHIIbHICTB, sIKa
3HIDKEHA Ha TJII XpOHIYHOTO 3amalieHHs, a TaKoX
MOXJHBIiCTh BUKOpucTaHHs KMMCK 15t KoMInekcHoT
Tepanii XpOHIYHOTO 3aNaJIeHH SIEYHUKIB.

Meroro ganoi po6oTHu Oy10 TOCTiKEHHS BIUTHBY
KpIOKOHCEPBOBAaHUX MYJIBTHIIOTEHTHIX ME3EHXIMaIIb-
HUX CTPOMaJIbHHMX KJIITHH KICTKOBOIO MO3KY Ha (ep-
THJIBHICTD TBAPHUH 13 XPOHIYHIM 3aMlaIeHHIM S€YHUKIB
[IpH BHYTPIIITHHOBEHHOMY BBE/IEH1 OKPEMO Ta y KOMOi-
Hauii 3 « Tumaninom».

Marepianu Ta MeToaH

Yci MaHimyssiiii 3MiiHCHIOBAIH BiATIOBIAHO JIO BUMOT
«EBpornencbKkoi KOHBEHIIT Mpo 3aXUCT XpeOeTHUX
TBapuH, Ki BUKOPUCTOBYIOTHCS AJISl €KCIIEpPUMEH-
TaJIbHUX Ta IHIIMX HayKoBUX 1ij1ei» (CtpacOypr, 1986),
«3ararpHUX MPUHIIUIIB €KCIIEPUMEHTIB Ha TBApUHAX,
cxBasieHuX V HarioHambHUM KOHTPECOM i3 010eTHKH
(Kwuis, 2013) ta nHopm Kowmicii 3 6ioetuku I[TTKiK HAH
VYkpainu. Bci TBapuHH 10 mMOYaTKy Ta B MpOIECi
JIOCITIPKEHHS ITepe0yBaii B yMOBax BiBapiro Ha 3BU-
YaifHOMY Xap4OBOMY paIlioHi.

Y poboti BukopuctoByBamn MMCK kicTkoBOTrO
MO3KY MHUIIIeH (7 = 5), sIKi OTPUMYBAJIH 31 CTETHOBHX
KicTok. KimiTHHM BUAIMSAIM IUISIXOM BHMHBaHHS 3a
JOTIOMOTO10 po3unHy XeHkca («PAA», ABctpis) 3
HACTYIHHUM MPOIYCKAHHAM KPi3b FOJIKH 3 IOCTYIIOBO
3MEHIIyBaHUM JiameTpoM. HacTynHuil etam BKIIIO-
yaB nieHTpudyrysanns npu 1500 06/xB (834g) npoTs-
rom 5 xB. OTpuMaHy CyCIIEH31I0 KIIITHH PECyCIeH-
IyBalld B KUBWJIBHOMY CEpPEIOBHII Ta BUCIBAIH 31
mrinbHicTIO 10° KII/CcM? y KynbTypanibHi (QrakoHU
(«PAAY). )XuBunbpHe cepenoBUIe KyIbTHBYBaHHS
Mmictuio: cepenosuiie IMDM («PAAy), 10% emopio-
HanbHOI cupoBatku (EC) Benukoi poraroi xympoou
(«HyClone», CIIIA), 150 mxr/min «['enTaminuay»
(«Dapmak», Ykpaina) ta 10 Mxr/mn «Amdorepi-
uuny by («PAAy). XXuBunbHe cepefoBHIe 3MiHIO-
BaJln KOXHI Tpu n00u. KiniTHHM KynbTHBYBalu y
crannaptaux ymoBax 1pu 37°C B armocepi 5% CO,,.
[Ticns yTBOpeHHsI MOHOIIIAPY KYJIBTYPHY MACHBYBAIH.

KpiokoHcepByBaHHS KyNbTyp 3A1HCHIOBAIH T[T
3axuctoM 10% JIMCO («PAA») 3 nogaBanusm 20%
EC na xuBunpHOMY cepenoBuini. OTpuMaHy CyCIeH-
3it0 momimanu mo 1 mi y kpionpobipku («Nuncy,
CIA). OxonomxkeHHs 3pa3KiB MPOBOIMIIN 31 IIBUJIKIC-
Ti0 1 rpan/xs 1o —80°C y mapax piakoro a3oty B yMoO-
BaX KPiOCXOBHILA 3 TIONATBIINM 3aHYPEHHSM Y PiJKHA
a3oT [2]. 3pa3ku 30epiranyu B yMOBaxX HHU3bKOTEMIIC-
parypHoro 6aHka npoTArom 4 MicsuiB, BiAirpiBaiu Ha
BoasHiM O6ani pu 40°C o nmosiBu piaxoi ¢asu. Kpio-
MPOTEKTOP BUJAISIIM MMOBUIBHUM JO0JaBaHHSIM Ha/l-
nuatrkoBoro (1:9) 06’ emy po3unny Xenkca («PAA») 3
HacTymHUM HeHTpudyryBanaam npu 1500 006/xB (834g)
npotsaroM 5 xB. LlimicHicTE MeMOpaHH KITITHH OLIiHIO-
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The aim of this research was to study the influence
of cryopreserved multipotent mesenchymal stromal
cells of bone marrow on the fertility of animals with
chronic inflammation of the ovaries during an intra-
venous administration per se and in combination with
“Thymalinum’.

Materials and methods

All the manipulations with animals were carried out
in accordance with the requirements of the European
Convention for the Protection of Vertebrate Animals
Used for Experimental and Other Scientific Purposes
(Strasbourg, 1986), General Principles of Experiments
in Animals, approved by the 5" National Congress of
Bioethics (Kyiv, 2013) and regulations of the Commis-
sion in Bioethics of the I[PC&C of the National
Academy of Sciences of Ukraine. All the animals
before and during the study were under the animals’
house conditions with a standard diet.

The research was performed in murine bone mar-
row MMSCs (n = 5) derived from the femur bones.
The cells were isolated by washing-out with Hanks
solution (PAA, Austria), followed with a passage
through a needle with a gradually decreasing diameter.
The next stage included the centrifugation at 1,500 rpm
(834g) for 5 min. The resulted cell suspension was re-
suspended in culture medium and plated with the
density of 10° cells/cm? in culture flasks (PAA). The
nutrient culture medium contained: IMDM (PAA), 10%
fetal bovine serum (FBS) (HyClone, USA), Gentamy-
cinum (150 pg/ml) (Farmak, Ukraine) and Ampho-
tericin B (10 pg/ml) (PAA). Nutrient medium was
changed every three days. The cells were cultured
under standard conditions at 37°C in 5% CO, atmo-
sphere. The cultures were passaged after the formation
of monolayer.

The cultures were cryopreserved under the
protection of 10% DMSO (PAA) supplemented with
20% FBS in culture medium. The resulted suspension
was placed into 1 ml cryovial (Nunc,USA). The
samples were cooled at a rate of 1 deg/min down to
—80°C in liquid nitrogen vapors in a cryotank, and then
immersed into liquid nitrogen [20]. The samples were
stored under conditions of low temperature bank over
4 months, then thawed in a water bath at 40°C till the
appearance of a liquid phase. Cryoprotective agents
were removed by slow addition of excessive (1:9)
volume of Hanks solution (PAA) followed by
centrifugation at 1,500 rpm (834g) for 5 min. The
integrity of cell membranes was evaluated by the test
of Trypan blue supravital dye exclusion (Sigma, USA).

Experimental animals were 100 mature outbred
female white mice weighing of 18-20 g. In order to
simulate a chronic inflammation of the ovaries the mice
were once intraperitoneally injected with inactivated

npo6nemMbl KpMOO6MONOrMM U KpPUOMeAULIMHbDI
problems of cryobiology and cryomedicine

Tom/volume 26, Ne/issue 1, 2016



BaJid 32 TECTOM Ha BUKJIOYEHHS CYIPaBITAJIBHOTO
OapBHUKA TPUITAHOBOTO CHHBOTO («Sigmay, CILIA).

VY SKOCTI eKCHepUMEHTaIbHUX TBAapHH OYJ0
BukopuctaHo 100 6e3mopigHIX CTaTeBO3PIINX 01X
MuIei-caMok 13 Macor Tina 18-20 r. I3 meToro
BHUKIIMKY XPOHIYHOTO 3alaJieHHs] S€YHHKIB MHUIIaM
OJIHOPA30BO BHYTPILLIHLOUEPEBUHHO BBOAMIIH iIHAKTUBO-
BaHy BakUuHy Staphylococcus aureus mtam 209
(50%10¢ mikpobuux Tin y 0,3 mu dizionoriauaoro
PO3YMHY Ha TBapUHY ), MICIS YOTO MUIIEH TPUMAaJH B
yMoBax BiBapito 21 no0y 6e3 niKyBaHHS.

Has oTpuMaHHS BakUMHH TOTyBalu N000BY
KYJIBTYpYy S. aureus 3a CTaHZApTHHUM MeToaoM [7],
AKYy 3MHUBAIX 3 arapy 5 mi (i3ioJoriYHOTO PO3YUHY,
BHU3HAYaJM TUTP METOAOM CTaHIAPTHHUX PO3BEICHb
Ta iHKyOyBaiu 3a Temmeparypu 75°C mpoTsarom
roauud. [Ticns iHkyOanii cycneH3ito KITHH pO3BOAWIN
110 HE0OX1aHO1 KOHIIEHTpAIlii Ta BUKOPHUCTOBYBAJIA B
EKCIIEPUMEHTI.

Ha 22-ry noOy 3 MOMeHTY BBeACHHS iHAKTUBOBAHOT
BaKIUHMU S. aureus TBapWH PO3IIIHIIN HA TPYIIH:
KOHTPOJIbHA IPyIia — 3 BHYTPIITHHOBEHHIM BBEJICHHSIM
¢izionoriynoro pozuuny (0,2 Mi); qocmigna rpyna 1 —
3 I’ SITUKPaTHUM HiAMWKipHUM BBeAeHHsIM 0,25 mr
«Tumarninyy 3 iHTEpBaJIoM y 100Y; MOCIiAHA rpyTa 2 —
3 OJJHOPA30BUM BHYTPINIHHOBEHHHM BBEJCHHSIM
KMMCK «ictroBoro Mo3ky (0,5%10° xuTTE3MaTHIX
kiaiTuH y 0,2 M po3unHy XeHKca Ha TBapHHY);
JIocTigHa Tpyna 3 — 3 0OJHOPa30BUM BHYTPIITHEOBEH-
uuM BBegeHHssM KMMCK kictkoBoro mo3ky (0,5%103
KHUTTE3AATHUX KIITHH y 0,2 Mi1 po3unHy XeHKca Ha
TBapuHy) y KOMOiHauii 3 M'ATHPa30BUM MiAMIKIpHUM
BBeneHHsM 0,25 Mr « TuMatiay» 3 iHTEpBaIoM y 100y.
Ho3y «Tumaniny» po3paxoByBajdd 3a METOIOM
JO3YBaHHsS PEUOBUH ISl CCaBLIB i3 ypaxyBaHHAM
KOHCTaHT 0i0JIOT14HO1 aKTUBHOCTI Ta KoedimieHTa
BHJIOBOI cTifikocTi. Takox Oyna copmoBaHa rpymna
IHTAKTHUX TBApUH aHAJIOTIYHOI MAacH Ta BIKY.

Ha 21-mry no0y Big movarky Tepamii y Muiei Bu-
KJIMKaJIU CYTIePOBYIIALIIO 38 CTAHAAPTHOIO cxeMoro [1]:
BHYTPIITHBOM 5130B0 BBOAWIN 5 MO ronanorpominy
CUpPOBaTKH xepeOHmX koom («Intervety, Hinepranmn)
Ta 3 iHTepBanoM 46—48 rogun 7,5 MO mr0aCHKOTO
xopioHiuHOTO roHagoTpominy («Organony», Hizepian-
). Onpasy micis iH €Ki JTIOICHKOT0 XOPIOHIYHOTO
TOHAJOTPOIIIHY CaMOK MiJCaHKyBaIX 10 (pepTHILHIX
caMIiB Ti€l XK JiHiT Ha HiY. DaKT criaplOBaHHS BCTAHOB-
JIFOBAJIM 32 HASIBHICTIO KOMYNIITUBHOT TpoOKu. Oorut/
eMOpiOHU OTPUMYBAJTH HE paHimie Hix depe3 48 ronnH
TTiCIIS 1H €K1 JTFOICKKOTO XOPiOHIYHOTO TOHAZOTPOITIHY
3 BiITIpeIapoBaHUX SIMIIEBO/IIB M1 IIOCHI IHUX TBAPHH,
TpUYi BigMuBanu B cepeaoBuii Ho0nb0eKko 3
nmonasarHsM 10% EC mipu 35...37°C ta migpaxoByBaiu
3araJibHy KiJIbKiCTh OOIIMTIB/€MOPiOHIB.
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vaccine of Staphylococcus aureus strain 209 (50%10°
microbial bodies in 0.3 ml saline per animal) after which
the mice were kept under animals house conditions
21 days without any treatment.

To obtain the vaccines a daily S. aureus culture
was prepared by standard method [5], which was
washed-off from agar with 5 ml saline, the titer was
determined by standard dilution and incubated at 75°C
for one hour. Following incubation, the cell suspension
was diluted to the desired concentration and used in
the experiment.

To day 22 from the moment of introduction of inacti-
vated S. aureus vaccine the animals were separated
into groups: the control group represented an intrave-
nous injection of saline (0.2 mL); experimental group 1
had the five-fold subcutaneous introduction of 0.25 mg
“Thymalinum’ (JSC ‘Biofarma’, Ukraine) with one day
interval; experimental group 2 animals were once
intravenously injected with bone marrow cMMSCs
(0.5%10° of viable cells in 0.2 ml Hanks solution per
animal); experimental group 3 had a single intravenous
injection of bone marrow cMMSCs (0.5%10° of viable
cells in 0.2 ml Hanks solution per animal) in combi-
nation with five-fold subcutaneous administration of
0.25 mg ‘Thymalinum’ with one day interval. Dose of
‘Thymalinum’ was counted by the method of the dose
proportion of substances for mammals, taking into
account biological activity constants and coefficient
of species sustainability. In addition, there was formed
the group of intact animals of similar weight and age.

To day 21 following the therapy start a superovu-
lation was provoked in mice according to the standard
procedure [13]: 5 IU pregnant mare serum gonadotro-
pin (Intervet, the Netherlands) and 7.5 IU human
chorionic gonadotropin (Organon, the Netherlands)
with an interval of 46—48 hrs were intramuscularly
injected. Just after the injection of human chorionic
gonadotropin the females were placed overnight with
fertile males of the same line. The fact of occurred
mating was established by the presence of copulation
plugs. Oocytes/embryos were obtained not earlier than
48 hrs later the injection of human chorionic gonado-
tropin from the prepared oviducts of experimental
animals, thrice washed in Dulbecco medium supple-
mented with 10% FBS at 35...37°C and total number
of oocytes/embryos was counted.

To perform fertilization in natural estrous cycle each
female in 21 days from the beginning of therapy was
placed to a fertile male for the period of 5 days (1
estrous cycle). The frequency of fertilization was
calculated as the ratio of females which became
pregnant in each series of experiments to the total
number of placed animals in the group multiplied by
100%. After birth of pups their average number was
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Jns 3ammigHeHHsl Y TPUPOJHOMY €CTPAJbHOMY
LUKJTI KOXKHY caMKy 4depes 21 100y Bix nmodarky tepartii
mifcapKyBaiy 10 (GepTHILHOTO caMIlsi TEPMiHOM Ha
5 nmi6 (1 ectpanbHuii nukir). YacToTy 3aruriTHEHHS
PO3paxoByBaJIH SIK CITiBBIAHOIIEHHS KIIBKOCTI CAMOK,
AK1 3aBariTHUIM y KOKHIM cepii eKCTIepuMEeHTIB, 10
3arajJbHOI KIMBKOCTI MiJCaPKeHUX TBAPWH Y TPYyIi
nomHoxeHe Ha 100%. Ilicns HapoHKeHHS MHUIIEHST
BU3HA4YaJIN IXHIO CEpeHIO KiNbKiCTh Ha 1 camKky,
o0unciroBany BIKUBaHICTh 3 0 0 5-Ty 700y KHUTTA
(BITHOILICHHS YMCIIa MUIIICHAT, SIKi TOXKWIN 10 5-1 J00H,
70 HApO/KCHHX >KUBUMH) Ta OLIHIOBAIH TUHAMIKY
MAacH Tijia MPOTAToM 15 1i0 KUTTS.

ITix yac craTucTUUHOT 0OPOOKH PE3yIBTATIB BUKO-
PHUCTOBYBaJIM OJHO(AKTOPHUI AUCTIEpCIHNN aHAaTi3,
t-kputepiii CThroneHTa Ta mporpamy «Statistica 8»
(«StatSofty, CIHA). KputnuHuii piBeHb 3HATYIIOCTI
nopiBHioBas 0,05. PesynsraTi npencTasieHi y BUTIS-
Il cepeiHiX 3HaueHb Ta ix moxubok (M + m).

Pe3yabTaTH Ta 06roBOpeHHs

IMepmmM eranoM nochipkeHHs Oyia MmpoBeaeHa
MOPiBHSUIbHA OLIIHKA KiJTBKOCT1 eMOPiOHIB 1 He3arIia-
HEHUX OOLUTIB ITiCIIS TUKITY TOPMOHAIBHOT CTUMYJISILIT
sieqHuKiB. [1i 9ac 3arutiTHEHHS CaMOK 32 YMOB CYIIep-
OBYJIALIT OyJ10 BU3HAUECHO, 1110 Y iIHTAKTHUX TBAPHH BiJ-
HOCHA KUTBKICTh 3aIUTi THEHUX SHICKITITHH, 1110 PO3BH-
BaJTUCH 70 CTa/Iii IBOKIII THHHUX eMOPiOHIB, CKIaiana
(98,8+£0,7)% (puc. 1). Y rpymi KOHTPOITIO 3 BBEACHHM
(h1310JTOTIHHOTO PO3UMHY 1€} TOKAa3HUK HE TIePEBUIILY-
BaB (56,5 + 5,5)%. Y TBapuH i3 Tepamiero « TuMamiHoM»
CIIOCTEPIraii TCHIEHITIIO A0 30UIBIICHHS KUTHKOCTI
3amigHeHux simnexmitud (61,4 + 7,1)% nopiBHSAHO 3
KOHTPOJIBHOIO TPYIIOH0, aJie LSl pi3HULS OyJia CTaTHCTHY-
HO He3Hauy1or0. Haiikpariii noka3Huk# Oymny oTpuMaHi
y nociigHux rpymnax i3 BBeaeHHsMm KMMCK okpemo
Ta y koMOiHanii 3 « Tumainom» (BITHOCHA KiBKICTh
3aIUTITHCHUX STATIEKITITHH, 1110 PO3BUBAIUCS IO CTaIil
JBOKJIITHHHUX eMOPiOHiB, Oysa 3HaUyIle BUILOO BiJ
KOHTpOIIO Ta ckianana (77,9 £ 6,3) ta (75,3 = 4,9)%
BiAMOBiNHO). Buxomsian 3 BHINEHABEICHOTO, MOYKHA
CTBEPDKYBATH TPO 3HMKEHHS BIAMOBIAI SEYHUKIB
TBapHH 13 XPOHITHIM 3aIIAJICHHSAM S€THAKIB HA TOPMO-
HaJIbHY CTUMYJIAII0. KiTiTHHHA Teparrisi cripusiyia Biji-
HOBJICHHIO OBapiaJIbHOTO pe3epBY Ta 301TbIICHHIO
BiJTHOCHOI KUITBKOCTi €eMOPiOHIB 32 YMOB CyTIEPOBYJISIIII.

Cxorka TeHAeHIIis crocTepiranacs i y cepisix exc-
MEPUMEHTIB i3 3aIUTIJHEHHSAM CaMOK y IPUPOAHOMY
eCTpajIbHOMY IHKIIi. YacTOTa HACTAHHS BariTHOCTI Yy
IHTAaKTHUX TBapHH y cepeIHboMY ckiaia (86,6 +5,4)%
(puc. 2), 1110 3HAXOOUTHCS Y MEKaxX HOPMH 11 MUILICH
nmanoro Biky [14]. Ha ¢oni XpoHIYHOTO 3amajacHHs
SIEYHUKIB Ta BBEJCHHS (Pi310JIOTIIHOTO PO3UMHY a00
«TumaiiHy» 9acTOTa HACTAHHS BariTHOCTI y IPHPOI-
HOMY €CTpaTbHOMY ITUKJII 3HIKYBajacs MOPiBHIHO 3
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Puc. 1. CepepHs kinbkictb emb6pioHiB (CJ) Ta HesannigHe-
Hux anueknitud (0) y anueBogax QocnigHUX TBapuH nig
yac 3annigHeHHsa 3a YMOB CynepoBynsauii nicns pisHUX
MeToAiB NiKyBaHHS XPOHIYHOro 3anarneHHs SEYHUKIB.

Fig. 1. Average number of embryos (O) and unfertilized
oocytes (0) in oviducts of experimental animals following
fertilization under superovulation conditions after different
treatments of chronic inflammation of ovaries.

determined per one female, survival was calculated
from 0 to 5" day of life (the ratio of mice survived up
to the 5™ day to those which were living at birth) and
there was evaluated the dynamics of body weight
during 15 days of life.

For statistical analysis of the results there was used
a single-factor analysis of variance and t-Student test
with the software Statistica 8 (Statsoft, USA). The
critical level of significance equals to 0.05. Results are
presented as the means and their errors (M £ m).

Results and discussion

The first research stage was to comparatively
estimate the number of embryos and unfertilized
oocytes after a cycle of hormonal stimulation of the
ovaries. Fertilization of intact females under super-
ovulation conditions gave a relative number of fertilized
eggs, developing up to the stage of two-cell embryos,
equal to (98.8 + 0.7)% (Fig. 1). In the control group
with a physiological saline administration this index did
not exceed (56.5 £ 5.5)%. Animals treated with
‘Thymalinum’ showed a tendency of an increased
number of fertilized eggs (61.4 £ 7.1)% if compared
with the control group, but this difference was
statistically insignificant. The highest values were
obtained in experimental groups with the introduced
cMMSCs alone and in combination with ‘Thymalinum’
(relative number of fertilized eggs, developed up to
the stage of two-cell embryos was significantly higher
vs. the control and made (77.9 £ 6.3)% and (75.3 +
4.9)%, respectively). Based on the above, one can
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IHTAKTHUMH TBapuHaMu. [IpoTe BHYTpPIIIHEOBEHHE
BBeaeHHs1 KMMCK okpemo Ta y komOinanii 3 « Tuma-
JIHOM» CHPUSIO 30UIBIIEHHIO IILOTO MOKa3HUKA
MOPiBHSIHO 3 KoHTposieM (Ha 20 ta 23% BiImoBiAHO).

CepenHs KUIbKICTh MHIIIEHST Y TOTOMCTBI IHTaKT-
HUX TBapUH 3HaXomuiacs y Mexax (i3ioJoTiuHUX
3Ha4eHb (puc. 3). Y KOHTPOIBHIN Py el MOKa3HUK
OyB y 2,2 pa3u HWXK4Y€ BiTHOCHO IHTAKTY. Y Tpymax i3
tepamiero KMMCK okpemo ta y komOiHartii 3 « Tuma-
JITHOMY CepPeIHS KiJIbKICTh MHUILICHST Y IIOTOMCTRBI OyI1a
BipOTiZIHO BMXKYOIO, HIX y KoHTpomni (Ha 98 Ta 83%
BinmoBigHO). [IpeacraBieni pe3ynbTaTd B LIOMY
Y3TO/UKYIOTBCS 3 IAaHUMU JITepaTypH, SKi BKa3yIOTh
Ha IMO3UTHUBHY KOPEJIALIIO Mi>K TOKa3HUKAMH TUTiTHOCTI
Ta (pi3MYHOrO cTaHy BariTHUX TBapuH [9].

HasiBHI ocepenku 3amajieHHsS B OpraHax Mayioro
Ta3y 0C3CYMHIBHO BILIMBAIOTh HAa BHYTPIIIHBOYT-
pOOHWMI pO3BUTOK IIJI0/IA T IMTEPEOIT TOCTHATATLHOTO
nepioay onrtoreresy [11]. Came ToMy HE0OXiIHOIO
CTaJia OIliHKa PiBHS BIYKUBAHHS Ta JMHAMIKA MacH Tila
MHIICHSAT, HAPOIKEHUX BiJ CaMOK 13 XPOHIYHHM
3alaJICHHSM SIEYHUKIB MICIIS PI3HUX METOIB Teparii.

[NocTHaTanbHMI PO3BUTOK IIOTOMCTBA B YCiX IPy-
Max TBAPHUH XapaKTePH3yBaBCs BUCOKOIO BHYKUBAHIC-
TI0. Tak, y mepiox BiAg HapoKEeHHS 10 5-Ty 100y
BIKMBAHHS TOTOMCTBA IHTAKTHUX TBAPHUH CKJIAIIAIIO
(97,4 £ 1,2)%, xouTponbHOi rpynu — (96,5 £+ 1,1)%,
TBapuH i3 Tepanieto « Tumaninom» i KMMCK okpemo
Ta 'y koMOinamii — (97,3 £ 1,5), (95,9 £ 0,9) 1 (98,2 £
0,6)% BigmOBIAHO.

JluHamika MacH Tijla MUTIICHSIT YIIPOIOBK TIEPITHX
15-tr 116 mento BiApi3HSIACS MiXK TPYTIaMH (TaOJIHTIs).
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Puc. 2. YactoTa HacTaHHA BariTHOCTI Y MuLLIEN NiCns Pi3HNX
MeTOoZAiB Tepanii XpOHIYHOro 3ananeHHs SIEYHUKIB; * — pis-
HWUS CTaTMCTMYHO 3Hadylla 3 BiMOBIAHMM MOKA3HMKOM
y rpyni koHTponto (p < 0,05).

Fig. 2. Pregnancy onset rate in mice after various therapies
of chronic inflammation of ovaries; * — statistically
significant difference with corresponding index in the
control group (p < 0.05).
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argue about lower ovarian response to hormonal
stimulation in the animals with chronic inflammation.
Cell therapy contributed to the restoration of ovarian
reserve and increasing in the relative number of
embryos under superovulation conditions.

A similar trend was observed in the series of
experiments with insemination of females in natural
estrous cycle. The incidence of pregnancy in intact
animals was in average (86.6 = 5.4)% (Fig. 2), being
within the normal range for mice of this age [2].
Under a chronic inflammation of the ovaries and
introduction of either saline or ‘Thymalinum’ a preg-
nancy rate in natural estrous cycle decreased if
compared to the intact animals. However, intravenous
injection of cMMSCs per se and in combination with
“Thymalinum’ contributed to an increase in this index
if compared with the controls (20 and 23%, respec-
tively).

The average number of pups in offspring of intact
animals was within physiological values (Fig. 3). In
the control group, this value was 2.2 times lower vs.
the intact one. In the groups with cMMSCs therapy
alone and in combination with ‘Thymalinum’ an ave-
rage number of offspring of the mice was significantly
higher than in the controls (98 and 83%, respectively).
The results are generally consistent with the reported
data, pointing to a positive correlation between fertility
rates and physical condition of pregnant animals [15].

Existing inflammation foci in pelvic organs surely
affect an intrauterine fetal development and the course
of ontogenesis postnatal period [10]. Therefore an
assessment of the survival rate and body weight
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Control  Thymalinum cMMSC  «TumaniH»
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Puc. 3. CepegHs KinbKiCTb MULLEHAT Y NOTOMCTBI MULLEN
nicna pisHUX meTtoAiB Tepanii XPOHIYHOro 3ananeHHs
SIEYHVIKIB; * — Pi3HMLA CTAaTUCTUYHO 3HaYyLLa 3 BiANOBIAHUM
NMoKasHUKOM y rpyni koHTponto (p < 0,05).

Fig. 3. Average number of pups in offspring of mice after
various therapies of chronic inflammation of ovaries;
* — statistically significant difference with corresponding
index in the control group (p < 0.05).




[vHamika cepegHbOi Macy Tina MULLEHST Y NOTOMCTBI MULLIEN Micns
Pi3HNX MeToAiB Tepanii XpPOHIYHOro 3ananeHHst SedYHuKIB

Dynamics of average body weight in mice offspring after various

therapies of chronic inflammation of ovaries

dynamics of pups born by the females with

chronic inflammation of the ovaries after

various therapies became necessary.
Postnatal development of offspring in

Crpok cnocTepexens, noGa all the groups of animals was charac-
pyna TBapuH Observation term, days . . . . .
Group of terized with a high survival. In particular,
animals 1 5 10 15 within the period from the birth to the 5
| day of'life the offspring survival in intact
HTaKT .
Int:ct 2,34+£0,57 3,21+£0,563 5,17+1,37 6,63+1,73 anlmals made (974 + 12)%, for the
. control group it was (96.5 £ 1.1)%, for
OHTPOJTb : : 3 b bl
Control 1,26£0,19 | 2,24+080 | 428+111 | 6,76+140 those having therapy with ‘Thymalinum
. ) and cMMSCs alone and in combination
«lnmaniH» * *
Thymalinum' | 1-79£0.38 | 3.08=0.55 5.00+1,33 6,33+1,49 were (97.3 £ 1.5), (95.9% + 0.9) and
MK (98.2 £ 0.6)%, respectively.
K * * . .
MMse 1,77+0,28 3,03+0,49 | 4,86+1,21 6,53+1,08 Dynamics of body weight of pups
during the first 15 days of life slightly
KMMCK_+ diff di . Tabl An i
«Tumani> | 1,90+0,33* | 292+0,68 | 533£1,13* | 6,891,17 iffered in varios groups (Table). An in-
Thymalinum’ crease in a body weight in pups of the

MpumiTka: * — pi3HMUSA CTaTUCTUYHO 3HadyLla 3 BiAMOBIOHMM MOKa3HUKOM Y

rpyni koHTponto (p < 0,05).

Note: * — statistically significant difference with corresponding index in the con-

trol group (p < 0.05).

[IpupicT Macu Tijla MUIIIEHAT B IHTAKTHIH TPyTIi BIPO-
JIOBXK yCHOTO TEPMIHY CIIOCTEPEIKEHHS 3HAXOIUBCS Y
Mexax (i310J0T1YHOT HOPMHU JUIsl MHIIIEH JJAHOTO BIKY
[14]. IIpupicT Macu Tisla IHTAaKTHUX TBApHH 1 TBAPHH
13 TOCIITHUX TPy HE3HAYYIIO BiApi3HABC. Y Tpymi
KOHTPOJTIO 3 BBEJCHHSM (hi310I0TIYHOTO PO3YHHY Ha
PaHHIX CTPOKax CIIOCTEpiraBcs yrnoBiibHEHUH HaOip
MacH Tijla MULICHAT Ha BiAMIiHY BiJ PEIUTH TBapuH,
npote Ha 15-Ty 100y us pi3HULS HiBETIOBaIaC.

TakuM YMHOM, BHYTPiIIHHOBEHHE BBEICHHS
KMMCK KicTKOBOTO MO3KY MO3UTHUBHO BILIMBA€E Ha
(epTHIIBHICTD, KA 3HMKEHA Ha TJIi XpOHIYHOT'O 3ama-
JICHHS SIEYHUKIB, a caMe TTiJ1 Yac CyNepoBYISALii MTOCH-
JIFOETHCS BIJINOBIAb S€YHUKIB HA TOPMOHAIIBHI CTUMYITH
Ta 30UTBITYETHCSA BiTHOCHA KUTBKICTH 3aIlIiTHEHUX
STMIIEKJTITAH, 9aCTOTa HACTAHHS BaTriTHOCTI Ta CEPeIHS
BEJMYMHA MOCIIAIB y IPUPOTHOMY €CTPAITEHOMY ITHKJI.

OBapiansHUN pe3epB, TOOTO 3MATHICTH SIEUHUKIB
BiNIOBiJaTH Ha TOPMOHAJIBHY CTUMYJIALIIO 3pOCTaH-
HSIM MOBHOLIHHUX (ONIKYMIB, SIKI MiCTATH 3J0POBi
SIMIIEKIIITUHY, € 0a30BUM MTOKa3HUKOM JKiHOUO1 (hep-
TibHOCTI [ 10, 12]. Y TBapuH i3 KIIITHHHOIO TEPAITi€I0
i 9ac CTUMYISLii cynepoByisnii BizOyBanocs
J03piBaHHA Habararo O1bIIOT KITBKOCTI (OTIKYIMIB Y
MOPIBHSHHI 3 KOHTPOJBHOIO Tpymoro. Ilin BrmBOoM
KIIITHHHOI Tepartii BIAIOCS HE TUTHKH OTPUMATH OOITHTH
MOTPiOHOI SKOCTI, @ i TOMOTTHCS BUCOKOI YaCTOCTH
HacCTaHHS BariTHOCTI.

Kopuryrounii BIMB BHY TPIIIIHFOBEHHOTO BBEJICHHS
KMMCK KicTKOBOTO MO3KY Ha IPOTIKaHHS 3aIajIbHOTO
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intact group throughout the observation
period was within physiological norm for
mice of this age [2]. An increase in body
weight of intact animals and those from
experimental groups differed insigni-
ficantly. In the control group with the
introduced physiological saline at early
observation terms a slow rise of pups body weight was
observed unlike other animals, but to day 15 the
difference disappeared.

Thus, intravenous injection of cMMSCs of bone
marrow positively affected the fertility, which was
reduced on a background of chronic inflammation of
the ovaries, 7. e. an ovarian response to hormonal stimuli
strengthened and the relative number of fertilized
oocytes increased during superovulation, as well as
the frequency of pregnancy onset and average number
of litters in natural estrous cycle.

An ovarian reserve, i. e. the ability of ovaries to
respond to hormonal stimulation by a growth of fully
functional follicles, containing healthy oocytes is a basic
measure of female fertility [9, 16]. In the animals
underwent cell therapy the stimulation of superovulation
resulted in the maturation of much more follicles as
compared to the control group. Under the influence of
cell therapy we succeded to get not only the desired
oocyte quality but also a high frequency of pregnancy
incidence.

Corrective effect of intravenous injection of bone
marrow ¢cMMSCs on the course of inflammation in
ovaries is likely associated with immune modulatory
properties of MMSCs. As there was reported [7, 8,
19] activation of the MMSCs immunosuppressive
function in the body follows the launch IFN-yalone or
together with TNFa, IL-1a and IL-1B. It has been
shown [1] that among many growth factors, produced
by bone marrow MMSCs, in particular VEGF, HGF
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MpoLeCy B SEYHUKAX IMOBIPHO MOB’13aHUH 3 IMyHOMO-
nyntorounmu BinactuBoctsMu MMCK. 3a ganumu
nesikux aBTopis [15, 16, 21] ns aktusanii imyHocympe-
cuBHoi ¢yHkuii MMCK B oprani3zmi BinOyBaeTbcs
3amyck mexaHi3MmiB aii IFN-y okpemo abo pazom i3
TNF-a, IL-1a ta IL-1B3. Bymno mokasano [13], mo
cepen Oararbox (hakTOpiB POCTY, SAKi MPOAYKYIOTH
MMCK xictrkoBoro Mo3ky, came VEGF, HGF 1 IGF-1
CIIPU-SIOTH BiNHOBJEHHIO (YHKIIII Ta CTPYKTYypH
S€IHUKIB. 3T1THO 3 OTPIMAaHIMH PE3yJIbTaTaMi MOYKHA
BBakaty, 1m0 31aTHicTe MMCK 110 cekperii nuTOKiHIB
Ta pOCTOBUX (aKTOPiB 0OyMOBIIOE pereHepaTopHi
3MiHM Ha TKAHWHHOMY Ta OPraHHOMY PiBHSIX.

3aBISKH NPOLECY «XOMIHTY», ICHYBaHHS SIKOTO
JIOBEJICHO B 0araTboX €KCIEpUMEHTAIBHUX POOOTaX,
BiI0yBa€ETHCS Mirpallist KIITHH JI0 YIIKO/KEHUX TKAaHUH
[18, 19], mo 3abe3medye pearizalito eheKTiB KIITHHHOI
Teparii Ha piBHI opraHiB. BaximBo, 0 METOIHMKA
BHYTPIITHEOBEHHOTO BBEJICHHS — Oe31IeuHa Ta HeiHBa-
3MBHA, a 0TXKe, cucteMHe BBeaeHHss MMCK moxe
OyTH ONHHM i3 HapsSMKIB Tepallii XpOHIYHOTO 3ara-
JICHHSI SIEYHHKIB.

BucHoBknu

Takum YMHOM, BHYTPIITHLOBEHHE BBEICHHS KPio-
KOHCEPBOBaHUX ME3EHXIMaJIbHUX CTPOMAITLHHUX KIIITHH
KiCTKOBOT'O MO3KY TBAPHHAM 13 XPOHIYHUM 3aIlaJICHHIM
SIEYHUKIB CITPHsI€ 30UTHIIICHHIO BiIMOBII SEYHUKIB HA
TOPMOHAIBHI CTUMYJIH, BITHOCHOI KIJTLKOCTI 3aIlTi/I-
HEHUX SUTICKITITHH ITiJ] 9ac CyTIepPOBYIIAIII1,  TAKOXK Jac-
TOTH HACTaHHS BariTHOCTI Ta CEPETHLOT BEIMINHH T10-
CIITIB y IPUPOTHOMY €CTpaTbHOMY UK. Ha 0CHOBI
TIPENICTABICHUX PE3YIBTATIB MIPOBEACHOTO TOCITIHKEH-
HS MOJXHA MPUIYCTUTU MOXIIMBICTh 3aCTOCYBaHHS
kpiokoHcepBoBaHuX MMCK y sikoCTi periapatuBHOTO
Ta IMyHOMO/IEJIIOIOYOT0 MaTepially B rajy3i KIiTHH-
HOI Tepartii riHEeKOJIOTIYHIX 3aXBOPIOBAHb.
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and IGF-1 help restore the structure and function of
the ovaries. Due to these findings we can assume that
the ability of MMSCs to secrete the cytokines and
growth factors causes the regenerative changes at
tissue and organ levels.

Due to ‘homing’, the existence of which is proven
in many experimental studies, there is a migration of
cells to a damaged tissue [18, 19], providing the
implementation of the effects of cell therapy at the
level of organs. Importantly, that the method of intra-
venous injection is safe and non-invasive, and therefore
a systemic administration of MMSCs can be one of
the areas to treat chronic ovarian inflammation.

Conclusions

Thus, an intravenous injection of cryopreserved
bone marrow mesenchymal stromal cells to the animals
with chronic inflammation of ovaries contributes to
increased ovarian response to hormonal stimuli, a
relative number of fertilized eggs during superovulation
and frequency of pregnancy onset rate as well as an
average size of litters in natural estrous cycle. Based
on the presented results of the conducted research
the possibility of using the cryopreserved MMSCs as
reparative and immune modulating material in cell
therapy of gynecology diseases could be suggested.
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