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TpuBajicTh Ta SKICTh >KHUTTS KIHKH 3HA4HOIO
MIpOIO 3aJIeKUTh B i PENpOmyKTUBHOTO IEpio-
oy Ta piBHS NPOAYKLii CTareBUX TOPMOHIB [4,
5], Ha sKi CYTTEBHH BIUIMB Ma€ MEpeAYacHE 3ra-
caHHs (QYHKUIl S€YHUKIB, y TOMY YHCIi BHACIiZOK
OHKOJIOTIYHHMX 3aXBOpIOBaHb Ta iX Tepamii [2, 5].
EdexruBHuM MeToqOM NS BIJHOBIIGHHS (PYHKII
SIEYHUKIB TICIIs XiMioTeparrii € 3aCTOCYBaHHS CTOB-
OypoBUX KIITHH pi3HOTO TIOXomkeHHs [1, 2, §]. Ilo-
XiTHI TIAIEHTH, 0 MICTATh XapaKTepHI IS CTOB-
OypoBHX KIITHH (aKTOpH, PsA OIOJOTIYHO AKTHB-
HUX PEYOBUH 1 CIOJYK, MOXYTh OyTH TMOTEHIIIHO
e(eKTHBHUMH Yy TMOJIOJNIaHHI HACIiAKIB XimioTepa-
nii. Ha ganuii yac 3arajbHONPHIHATOK TBAPHUHHOIO
MOJICJUTIO TepeIYacHol OBapiajbHOI HEJOCTATHOCTI
(OH) micns ximioTeparnii € BUKOpUCTaHHS KOMOiHa-
uii nukiaopocdaminy ta Oycynbdany. Taka mMomemsb
JI03BOJISIE Y KOPOTKi TepMinu popmyBaru o3Haku OH,
SIK1 BIAMOBIJAIOTH KIIIHIYHOMY AiarHO3y, IPU LbOMY
BHKIIMKA€ MEHINY KUIBKICTh MOOIYHMX e(eKTiB Ta
JNEMOHCTPYE BHUCOKY PpPE3yJAbTaTUBHICTh 1 CTaOiIb-
HicThb [7, 8, 10]. Y momepenHix poborax Hamu Oyia
rokaszaHa e()eKTUBHICTh PI3HUX BUIIB TKAHWHHOI Te-
parmii Ha Mozmem nukiodochamia-iHIyKOBaHOI OBa-
pianbHoi HenocratHocTi (MLIOH), a Takox 3011b-
[ICHHS il BIUIMBOM KPIOKOHCEPBOBAHUX ITOXITHUX
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Women’s life expectancy and its quality largely
depend on the duration of reproductive period and
the sex hormones production [4, 5], significantly
affected by premature ovarian failure, as well as
resulted from oncology diseases and their therapy
[2, 5]. An effective method for restoring ovarian
function after chemotherapy is the use of stem cells
of various origins [1, 2, 8]. Placental derivatives
containing both stem cell-specific factors and a
number of biologically active substances as well
as compounds can be potentially effective in over-
coming the chemotherapy effects. Currently, the
generally accepted animal model of premature
ovarian failure (OF) after chemotherapy uses a
combination of cyclophosphamide and busulfan.
This model allows the most rapid formation of OF
signs, corresponding to the clinical diagnosis, but
with fewer side effects, and demonstrates high
efficiency and stability [7, 8, 10]. Our previous
studies have shown the effectiveness of various ty-
pes of tissue therapy in the model of cyclophos-
phamide-induced ovarian failure (MCIOF), as well
as an increased lifespan of male mice and the dura-
tion of reproductive period of females under the
influence of cryopreserved placental derivatives [4,
5]. This suggests that the use of placental deriva-
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IUIAIICHTH TPUBAJIOCTI JKUTTSI CaMIlB MUIICH Ta pe-
MPONYKTUBHOTO Tmepiogy camuupb [4, S5]. Le mos-
BOJISIE IPUITYCTUTH, 1110 3aCTOCYBAHHS MTOX1THUX ITJIa-
LEHTH CIPHUATHME TTOJIOBXKECHHIO KUTTS CaMHUIb MH-
e micis 3MoeNbOBaHO1 UKIO(hochamia-iHIyKo-
Banoi OH.

Mera Hamroi po60TH — BU3HAYCHHS BILIUBY Kpio-
KOHCEPBOBAHUX KIIITHH, €KCTPAaKTy Ta EKCIUIAHTIB
IUTALEHTH JIFOJJMHA HAa TPUBAIICTH JKUTTS CAMUIb
MHUIIEH B MOjeNi HUKI0(pochamii-iHayKoBaHOT OBa-
piayibHOT HEJOCTATHOCTI.

ExcniepuMeHTH mpoBOAWIM 3 OTPUMaHHAM BU-
MOT KOMiTeTy 3 Oioetuku lHCTHTYTY TpoOieM Kpio-
Oiosorii 1 kpiomeauuman HAH Vkpainu (mportokon
Ne 1 Bixg 26.02.2019), y3romkeHUX i3 MOJIOKEHHSIM
«EBporneicbkoi KOHBEHLIT MPO 3aXHCT XpeOeTHUX
TBapuH, sIKI BUKOPUCTOBYIOTHCSI B €KCIIEPUMEHTAJIb-
HUAX Ta iHMMX HayKoBHX HUIIX» (Ctpacdypr, 1986)
1 mosoykeHHsIMH | eTbCIHCHKOT IeKIapartii, MpUIHITOT
[enepanbHo0 acamoOneero BcecBITHBOI MeIUYHOT
acorriarii.

Y pobori Oysio BukopucTano 125 camuilh MUIIEH
ninii BALB/c Bikom 5 wmicsiis macor (19,5 £ 1,0) 1,
SKHX PO3AUTMIN Ha Tpynu: | — KOHTpOnbHY (iH-
takTHi TBapuHu); 2 — MIIIOH; 3 — MIIIOH micns
BBEICHHS KPIOKOHCEPBOBAHOTO EKCTPAKTY IJIALICHTH
(KEIT); 4 — MIIIOH micns BBeieHHS KPiOKOHCEPBO-
BaHux (pparmentiB mianentn (K®II); 5 — MIIOH
ITCIIsT BBEICHHS KPIOKOHCEPBOBAHMX KIITHH TIIIa-
nentu (KKIT).

Huxnodochamin-inmykoBany OH mopemtoBaim
3a paHillle OMUCAHUM METOJOM IIISIXOM IHTparie-
puToHeanbHOTO BBeneHHs 200 Mr/kr 1ukiogoc-
¢daminy (Cannos, ABctpis) ta 20 mr/kr Oycynbdany
(Axxopn Xenckea Iloncka Cm. 3 0. o., [Tomemia) [7,
8]. OsmapianbHy HEAOCTATHICTH y CaMHILb MHIICH
MiATBEPKYBaIM 3a HasBHICTIO arpodii sS€YHHKIB
1 MaTOK Ta BJICYTHICTIO €CTPaJIbHOTO IUKITY i eCcTpo-
IeHHOi HacuuyeHocTi oprauizmy. llmanentu otpu-
MyBaJIM TICHS omeparlii kecapiB po3TuH 3 iH)OP-
MOBaHOI1 3Toay J>KiHOK. lloxXimHi TIIameHTH OTpH-
MYBaJH, KPIOKOHCEPBYBAJIM, NO3yBaJld Ta BBOAMIH
3a paHillle onvcaHUMH MeTojaMu. Uepes3 JBa THXK-
Hi micns miarBeppkeHas OH 3acrocoyBamu KEIT
y po3paxynky 10 mxn Ha TBapuny, KOII — 10 mr
Ha tBapuny, KKII — y pozpaxynky 100 000 xii-
TUH Ha TBapUHY iHTpanepuToHeanbHo [4—6].

s craructudHOi OOpOOKM JTaHMX TOPIBHIO-
BalnM KpuBi BmwxkuBaHocti Kamnana-Maiiepa 3 Bu-
kopuctanusM Log-rank (Mantel-Cox) Ttecty, pos-
paxoByBalM CEpeIHIO TPHUBAIICTh JKUTTS, MeiaHy,
MaKCHMaJlbHy BIKHMBAHICTh Ta BHKHMBaHICTE 90%.
AHaJi3 IaHMX NPOBOXWIN 3 3aCTOCYBaHHSIM HPOT-
pamHoro 3abe3medenHs Past V.3.15 (University of
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tives will increase the lifespan of female mice
after simulated cyclophosphamide-induced OF.
Thus, the aim of our work was to determine the
effect of cryopreserved cells, extract and explants
of human placenta on the lifespan of female mice in a
model of cyclophosphamide-induced ovarian failure.

The experiments were carried out in compliance
with the requirements of the Bioethics Committee
of the Institute for Problems of Cryobiology and
Cryomedicine of the NAS of Ukraine (protocol Ne 1
of February 26, 2019), consistent with the provisions
of the ‘European Convention for the Protection
of Vertebrate Animals Used for Experimental and
Other Scientific Purposes’ (Strasbourg, 1986) and
the provisions of Declaration of Helsinki adopted
by the General Assembly of the World Medical
Association.

We used 125 BALB/c female mice at the age
of 5 months, weighing (19.5 + 1.0) g, divided into
groups: 1 — control (intact animals); 2 — MCIOF; 3 —
MCIOF after administration of cryopreserved pla-
cental extract (CPE); 4 — MCIOF after administration
of cryopreserved placental fragments (CPF); 5 —
MCIOF after administration of cryopreserved pla-
cental cells (CPC).

Cyclophosphamide-induced OF was simulated
according to the previously described method by
intraperitoneal administration of 200 mg/kg cyclo-
phosphamide (Sandoz, Austria) and 20 mg/kg bu-
sulfan (Accord Healthcare Polska Sp. z o. 0., Poland)
[7, 8]. Ovarian insufficiency in female mice was
confirmed by the presence of atrophic ovaries/uterus,
and the absence of the estrous cycle and estrogen
saturation of the body. Placentas were obtained
after caesarean section with the informed consent
of the women. Placental derivatives were isolated,
cryopreserved, dosed and administered according
to previously described methods. Two weeks after
the confirmation of OF, the CPE was used at the
rate of 10 pl per animal, CPF — 10 mg per animal,
CPC — at the rate of 100,000 cells per animal
intraperitoneally [4—6].

For statistical data processing, Kaplan-Meier
survival curves were compared using the Log-
rank (Mantel-Cox) test, the average lifespan, me-
dian, maximum and 90% survival were calculated.
Data analysis was performed using the Past V.3.15
software (University of Oslo, Norway), the critical
significance level was taken at p < 0.05.

An analysis of the survival curve of animals in
the control group showed that it had a shape typical
for females and represented the characteristics
of sex: a low mortality rate in female mice under
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Oslo, Hopgerisl), KpuTHYHHI piBEHb 3HAYYILOCTI
npuiiMany npu 3HadenHi p < 0,05.

AHani3 KpuBOi BMKHBAaHOCTI TBapUH KOHTPOIIb-
HOI TPyIH TI0Ka3aB, IO BOHa Mae (opMmy, sKa € TH-
IMOBOIO ISl CaMHIb Ta BimOOpaxkye XapaKTepuc-
THUKH CTaTi: HU3bKUH MOKa3HUK YaCTOTH CMEPTHOCTI
y camMuIlh MHUIICH BikoM 10 18—20-Tu MicAIiB, KUK
BIJITIOBiZIa€ aKTHBHOMY PENPOIYKTHBHOMY IEpioay,
KOJIM Ma€ MiCIle 3aXHUCHUH e()eKT eCTPOreHiB; pi3-
Ke 30UIbIICHHS] YacTOTH IXHBOI CMEPTHOCTI Mics
16—18-micssigyHOTO BiKY, KOJIM BiIOyBaeThCs 3racaH-
Hs (QYHKUIT S€YHUKIB Ta 3HIKEHHS CHUHTE3y CTe-
poimHuX crareBuX TOpMoOHIB (pucyHok) [9]. Ce-
PEIHS TPUBAJICTh KHUTTS TBapuH ckiagana (21,16 +
+ 0,05) micsamiB, Memiana BrxkuBaHOCTI — 21,80%,
BIDKMBAHICT, — 18 MICSIIB, MaKCHMaJIbHA BHIXKHU-
BaHICTb — 30 MicCALB.

Y TBapuH Tpymu 2 CIOCTEpiramu pizke 30171b-
IIEHHS YacTOTH CMEPTHOCTI MPOTATOM TMEpIINX Mi-
CSIIB TiCIsl BBEJICHHS XiMioNpenaparis, Micisl 40To
BigOyBasiacsi crabiiizailisi JaHOTrO MoKa3HUKa (pu-
cyHOK). lle Moxke OyTH MOB’si3aHE 3 TOCTPOIO TOK-
CHYHICTIO 3aCTOCOBaHUX MpenapariB — TMOMIKO/-
Kyloua Jlii Ha OpraHi3M TBapuH Oyia HaiOiIbII
BHPa)XXEHOK Ofipa3dy Iicis BBEACHHS. 3arajbHUN
CTaH TBAapWH, SKi, HE3BAKAIOUM HA HASBHICTH TOK-
CUYHUX TPOSBIB, TEPEKUBATHN el Mepiof, BiTHOB-
JIIOBABCS IO BUXIIHOTO, Y TOJAIBIIIOMY HMOBIPHICT
iX BIWDKMBaHHS MigBUIIyBanacsa. IlOpiBHSHHA KpH-
BUX BKnBaHHA Kammana-Maiiepa 3a Log-rank Tec-
TOM TIOKa3aJI0 3HAYYILy BIAMIHHICTH Mk co0oro. Ce-
pemHSA TPUBANICTH XKUTTA TBApUH CKIIa-

the age of 18-20 months, which corresponded to
an active reproductive period when the protective
effect of estrogen took place; a sharp increase in
the frequency of their mortality after the age of
16—-18 months, when ovarian function declined and
the synthesis of steroid sex hormones decreased
(figure) [9]. The average lifespan was (21.16 =+
+ 0.05) months, the median survival rate was 21.80%,
the survival rate and the maximum survival rate ma-
de 18 and 30 months, respectively.

Animals of group 2 showed a sharp increase
in the mortality rate during the first months after
the administration of chemotherapy drugs, after-
wards this index stabilized (Figure). This may be
due to the acute toxicity of the drugs used, i. e.
the damaging effect on the animal organism was
most pronounced immediately after administration.
The general condition of the animals, which survived
during this period, despite the manifestations of
toxic effects, was restored to the initial level,
the probability of their further survival increased.
Comparison of Kaplan-Meier survival curves accor-
ding to the Logrank test showed a significant
difference between them. The average lifespan
of animals was (10.2 £ 0.09) months, the median
survival rate was 10.8%, the survival rate and the
maximum survival rate made 6 and 19 months,
respectively.

In animals of group 3, the Kaplan-Meier curve
differed significantly from the curves of animals
of groups 1 and 2 (Figure), there was a sharp de-
crease in the mortality rate. The average lifespan

mana (10,2 £ 0,09) wmicsamiB, mMemiana 1.0
BrxuBaHocTI — 10,8%, BUXKUBaHICTD — 0.9-
6 MicsI1iB, MAaKCUMaJIbHA BHXKMBAHICTh — E—
19 Mics1uB. %Z‘ o]
Y TBapun rpymn 3 kpusa Kammana- o Z
Maiiepa 3Hauyme BigpisHsanacs Big kpu- £ 8§ 06
BuX TBapuH rpyn 1 i 2 (pucyHok), Big- G S o5
Miyajgocs pi3Ke 3MEHIIEHHS YaCTOTH ‘;’ S 041
cmeprHocTi. CepesHs TPUBANICTE JKUTTL & £ a5
TBapuH cknanana (16,8 = 0,06) micsami, 8@
MeniaHa BkuBaHocTi — 17,8%, Bmxn- 2 02
BaHICTh — 14 Mics1iB, MaKCHMMaJjbHA BU- 0.17
KUBaHICTh — 24 MicAmi. Y TBapuH Tpy- 00

mu 4 kpuBa Kamurana-Matiepa 3HauyIie
BiJpi3HsIaCs BiJl KPUBUX TBapuH rpym |
i 2 Ta He Maja BiAMIHHOCTEH 3 KpHBU-
MU TBapuH Tpyn 3 i 5. Byno BimmiueHo
MeBHE 3HIDKEHHS YacTOTH CMEPTHOCTI ca-
MUIb MHILIEH micas 3actocyBanHs KOOI,
[IPOTE MEHII BUPa’KeHE MOPIBHAHO 3 3a-
crocyBanHaM KEII. Jlanuii BruinB MokHa
MOSICHUTU OUIBII MIBUIKUM 3aCBOEHHSAM
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KpuBi BMXMBaHOCTI caMuvLb MULLEN 3 MOAENIo Luuknodocdamia-iHay-
KOBaHOI oBapiarbHOI HeAOCTaTHOCTI MiCNsA 3aCTOCYBaHHSA KPiOKOHCEPBO-
BaHUX MOXiAHMX MMaLEeHTapHOro MOXOOXKEHHS Y TBAPWH OO0CIMKYBaHNX
rpyn: 1 —rpyna 1; 2 —rpyna 2; 3 —rpyna 3; 4 — rpyna 4; 5 — rpyna 5.
Survival curves of female mice with a model of cyclophosphamide-
induced ovarian failure after administration of cryopreserved placental
derivatives in animals of the studied groups: 1 — group 1; 2 — group 2;
3 — group 3; 4 — group 4; 5 — group 5.
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KOMITOHECHTIB €KCTPAKTy ILIAIICHTH IUISIXOM 3B’SI3y-
BaHHS 31 CIeUU(IUHUMH PELEeNTOopaMu, IPUCYTHIMH
Ha MOBEPXHI KIITHH-MILICHEH, 3 MOJABIIOI0 CTUMY-
JAIIEI0 TOIIKO/PKEHUX KIIITHH, M0 3a0e3rnedyBasio
BiJTHOBJIEHHS Ta pereHepailito TkaHuH [3]. Cepenns
TPHUBAJICTE KUTTS TBapuH ckiaamana (15,6 + 0,06) mi-
cAlmiB, MediaHa BrkuBaHocTi — 18,8%, BrkuBa-
HicTh — 10 Mics1iB, MaKCUMaJIbHa BHYKUBAHICTh —
24 wmicsimi. Y TBapuH rpynu 5 kpusa Karutana-Maide-
pa 3HavyIle BiApi3HsIIacs Bl KPUBUX TBAapUH Tpyn 1
i 2, He Mana BiJMIHHOCTEH TOPIBHSHO 3 KPUBUMH
rpyn 3 i 4 (pucynok). CepenHsi TPUBATICTb KUTTA
camuilb munred ckianana (14,36 = 0,07) micsuis,
MeaiaHa BUMKMBAHOCTI — 17,8%, BMKHBaHICTh —
8 Mics1iB, MAKCUMAaJIbHA BHYKUBAHICTh — 23 MicsIll.

OcobnmuBicTio Mopeni nukiodochamia-iHmIyKo-
BaHOI OBapialbHOI HEIOCTATHOCTI € pi3Ke IIiIBHU-
IIEHHS MMOKa3HWKa CMEPTHOCTI TBapWH BiIl TOCTPOI
TOKCHYHOCTI TPOTSATOM TEPIINX JABOX MICAIB TTiC-
7 BBEIGHHS XiMmiompenapariB. 3acTOCYBaHHS Kpio-
KOHCEPBOBAaHUX KIIITHHHU, EKCTPAaKTy abo (hparmeH-
TiB TUIAIICHTH 30UTBIIWIO TPHUBANICTH IKUTTS Ta
BIDKUBAHICTh CaMUI[b MUILIEH B MOJACII IHUKIOPOC-
¢damin-iHaykoBaHoi — OBapiaJbHOI  HEIOCTATHOCTI.
HaiiBumii TOKa3HHKM BU)KMBAHOCTI Ta TPUBAJIOCTI
KUTTA CaMHUIb MUIIeH 3 TUKIo(hochamig-iHIyKO-
BaHOIO OBApIaATBHOIO HEIOCTATHICTIO TICIS 3acTo-
CyBaHHS KpPIOKOHCEPBOBAaHWX [OXIJHUX IIJIalleH-
TApHOTO TOXO/PKEHHS MOKa3aHi JJIsl eKCTPaKTy Ija-
LIEHTH.
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of the animals was (16.8 = 0.06) months, the me-
dian survival rate was 17.8%, the survival rate the
survival rate and the maximum survival rate made
14 and 24 months, correspondingly. In animals of
group 4, the Kaplan-Meier curve differed significant-
ly from the curves of animals of groups 1 and 2 and
did not differ from the curves of animals of groups 3
and 5. A certain decrease in the mortality rate of
female mice after CPF administration was noted,
however, it was less pronounced compared with
the use of CPE. This effect can be explained
by faster absorption of the placental extract
components by binding to specific receptors
present on the surface of target cells, followed
by stimulation of damaged cells, which ensured
tissue repair and regeneration [3]. The average
lifespan of the animals was (15.6 + 0.06) months, the
median survival rate was 18.8%, the survival rate
and the maximum survival rate made 10 and
24 months, respectively. In animals of group 5,
the Kaplan-Meier curve differed significantly
from the curves of groups 1 and 2, had no diffe-
rences compared to the curves of groups 3 and
4 (figure). The average lifespan of female mice
was (14.36 + 0.07) months, the median survival
rate was 17.8%, the survival rate and the maxi-
mum survival rate amounted to 8 and 23 months,
respectively.

A feature of the model of cyclophospha-
mide-induced ovarian failure is a sharp increase
in animal mortality from acute toxicity during the
first two months after administration of chemothe-
rapy drugs. The use of cryopreserved placental
cells, extract or fragments increased the lifespan
and survival of female mice in a model of cyclo-
phosphamide-induced ovarian failure. The highest
rates of survival and lifespan of female mice with
cyclophosphamide-induced ovarian failure after
administration of cryopreserved placental deriva-
tives have been shown for the placental extract.
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