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Hectepoinni nporuzananshi 3acodbu (HII33) nane-
XKaTh JI0 HAWOUIBII Y)XMBAHUX TpenapariB 3 JlOBele-
HOIO KJTIHIYHOO €()EKTUBHICTIO B JIIKYBaHHI CHCTEMHUX
3amajgbHUX 3aXBOPIOBAHb, Y TOMY YHCJi aBTOIMYHHOI
npupoau [1, 7]. IIpore Bci HII33 BonoxitoTs nependa-
YyBaHUMH TOOIYHMMH €(QeKTaMU, 30KpeMa, YIbIepo-
TeHHUM, TOMY TIOIIYK IUIAXIiB iX KOPEKIi I0Ci 3aiu-
IIa€ThCSl aKTYaJbHOIO MpoOiieMoro Menuiuan [9, 10].
VY sikocTi 3aco0y kopekiii ymbieporennoi mii HII33
Hamu OyB 0OpaHH KPIOKOHCEPBOBAHUN €KCTPAKT TLIa-
nentu (KEIT) [2, 8].

VY nonepeaHix eKCIepUMEHTaIbHHUX JIOCIHIHKSHHSX
BcTaHoBieHO, 1o 3actocyBanHsi KEII mpuBomuth 10
3HWXKEHHs yapueporensoro sy HII33 Ha nuryHok.
ITpoTuBUpa3KOBY aKTHBHICTb MNpPH MPOQIIAKTUIHO-
My 3acrocyBaHHi KEII Oyno BcTaHOBIEHO Ha Moneni
nukiopenak Harpi (JH)-ingykoBanoi ractpomarii
(92,1%), mo oOymoBmio BuBueHHs BrumBy KEII Ha
cnenndiuny axrtuBHicte HII33, 30kpema Ha ix mpo-
TH3anaibHy nito [1]. B pe3ynbrari CKpUHIHTOBHX €KC-
MEPUMEHTAFHUX JOCIIIPKCHb BCTAHOBIICHO, IO TIPH
koMOiHoBaHOMY 3actocyBanHi HII33 ta KEII ix 3He-
OosroBaNbHA AKTUBHICTE HE 3HIKYETHCS.

Merta poGOTH — OIIIHUTH BIUIUB KPiOKOHCEPBO-
BaHOTO EKCTPaKTy IUJIAIICHTH Ha MPOTU3aNaJbHYy aK-
TUBHICTh AUKIO(PEHAKY HATPilo MpH X KOMOIHOBAaHOMY
3aCTOCYBaHHI Ha MOJAENI EKCIEPUMECHTAJIbHOTO PEB-
MAaTOIHOTO apTPUTY Y ILYyPiB.

|
IHcTUTYT Npobnem kpioGionorii i kpiomeanumHn HAH Ykpainu, m. Xapkis

Apnpeca ansi kopecrnoHaeHuii:

Byn. MNMepesicnascbka, 23, M. XapkiB, YkpaiHa 61016;
Ten.: (+38 057) 373-74-35, cakc: (+38 057) 373-59-52
enekTpoHHa nowTa: fedir.hladkykh@gmail.com

Hapiiwna 08.06.2021
MpurHaTa ao apyky 19.10.2021

Non-steroidal anti-inflammatory drugs (NSAIDs)
are among those, which are most commonly used
to prove clinical efficiency in treatment of systemic
inflammatory diseases, including the ones autoimmune
origin [1, 3]. However, all NSAIDs have predictable
side effects, in particular, ulcerogenic, so the search for
ways of their mitigation has still remained an urgent
task in medicine [7, 8]. Cryopreserved placenta ext-
ract (CPE) was chosen by us as a means of correcting
the ulcerogenic action of NSAIDs [2, 5].

Previous experimental studies have shown that the
use of CPE reduces the ulcerogenic effect of NSAIDs
on stomach. Antiulcer activity in prophylactic use of
CPE was observed in the model of diclofenac sodium
(DS)-induced gastropathy (92.1%), that stipulated the
investigation of CPE effect on the specific activity
of NSAIDs, in particular on their anti-inflammatory
activity [3]. Experimental screening has established if
the NSAIDs and CPE were used in combination, their
analgesic activity did not reduce.

The aim of this study was to evaluate the effect
of cryopreserved placenta extract on anti-inflamma-
tory activity of diclofenac sodium when used in
combination in a model of experimental rheumatoid
arthritis in rats.

The study was performed in compliance with the
main provisions of the ‘European Convention for the
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JocmimpKkeHHsT BUKOHAHO 3 TOTPUMAHHSIM OCHOBHHUX
TIOJIOKEHb «EBPOMNEHCHKOT KOHBEHIIIT MPO 3aXUCT Xpe-
OCTHUX TBAPHWH, 110 BUKOPUCTOBYIOTBHCS JUIS JIOCIHI[I-
HUX Ta iHIUX HaykoBuX minei» (CtpacOypr, 1986) Ta
3axony Ykpainu «IIpo 3axucT TBapHH Bif )KOPCTOKOTO
noBokeHHs» (Ne 3447-1V Bix 21.02.2006). Komrutekc-
Hy Mporpamy JOCHiKE€Hb PO3IIISIHYTO Ta MOTOMXKEHO
KomiteTom 3 Oioetuku npu [HCTUTYTI Tpobaem kpiobio-
norii 1 kpiomenuman HAH Vipainu (Ilporoxon Ne 2
Big 11.03.2020).

Jlis BinTBOpPEeHHsS yMOB BBeleHHs 1mypam HII33,
0 BiAMOBIAAOTH 1X KIIIHIYHOMY 3aCTOCYBaHHIO, HAMHU
Oys10 00paHO MOJIETh EKCIIEPUMEHTAIBHOTO PEBMATOI /-
Horo aptputy (PA) — ag’toBanTHuU apTput (AA), IKuit
Mae Bci MopdodyHKITioHaTBHI 03HaKU PA Ta cympoBoa-
JKYETBCSI THUIIOBOIO PEAKIIi€I0, OCHOBHOIO JIAHKOIO SIKOT
€ T-xniTHHHUHA iMyHITET. AJX’IOBaHTHHH apTpUT MO-
JIENIIOBATI IIISXOM CYOIJIAHTapHOTO BBEJCHHS IIOB-
Horo aj’toBanTy @Opeitana («Thermo Fisher Scientificy,
CILIA) B 3aaHI0 mpaBy KiHLIBKY 3 po3paxyHKy 0,1 mi
Ha mrypa [6]. JloOy BBeIeHHS aJi’tOBaHTY BBaXKAJld HY-
mp0BOI0 («0») moboro excnepuMenty. Excnepumentn
MPOBOJIMIIM Ha 28 HENMHIMHUX OUTHX IIypax-CamIisx
Macoro 200-220 r, po3nijieHuX Ha 4 TpyIH 1Mo 7 TBapUH
y KOXHi#: 1 — iHTaKTHA; 2 (KOHTPOJIb) — IIypH 3 AA 0e3
nmikyBaHHS; 3 — mypHu 3 AA, mikosani JIH («YepBona
3ipKka», «3mopoB’s», Ykpaina) (8,0 mMr/kr); 4 — urypu 3
AA, nixoani JIH (8,0 mr/kr) Ta KEIT (0,16 mMa/kr macu
TiNa, BHYTPIIIHEOM S30B0), SIKi YTPUMYBAIUCh B YMO-
Bax BiBapito I[HcTuTyTy mpoOieM KpioOionorii i kpio-
mequiuan HAH VYkpaiam. JlikyBanass AA HpoBOIH-
nocs 3 14 o 28 100y ekcriepuMeHTy.

[Ipemapar KEIT «Kpionemi-KpioeKCTpakT TUIaleH-
™y (Il «MikBigoMYHi HAYKOBHI IIEHTP KpioOioJo-
rii 1 kpiomeaummany HAH, HAMH ta MO3 VkpaiHu,
YkpaiHa) 3riJJHO 3 IHCTPYKIII€10 3aCTOCOBY€EThCS TAIlIEH-
TaM TapeHTepalIbHO B Pa3oBiii 1031 1,8 mit. Biamosiaao
Pa3oBy 1103y JUIA IIIypiB TIEpepaxoByBaH 3a (HOPMYIIOIO:
(1,8 mut / 70 xr) X 6,35 = 0,16 ma/xr macu Tina [2, 4, 8].
[Tepen 3acrocyBanHsm pazoBy no3y KEII (0,16 mu/kr)
eKcTeMIiopaibHo po3Boawin y 0,9 %-my pozunni NaCl
13 pospaxyHnky 0,1 mi 0,9 %-ro pozunny NaCl / 100 r
MacH Tijla Ta BBOAWIM BHYTPILIHBOM 530BO 3a 60 XB
no IH [6] (10) na 14, 17, 20, 23 ta 26-y 100y (ycbo-
ro 5 iH’€eKIIiif), Mo BiMOBIIAN0O THCTPYKIIT O KIIiHIY-
HOTO 3aCTOCYBaHHS IpErapary — BHYTPIIITHBOM S30BO
mo 1,8 mi 3 iHTepBasioM 2—3 100M, KypcoMm 1-5 iH’€k-
.

JlukinodeHak HATpir0 BBOJMIN BHYTPIIIHBOILTYH-
KOBO B 71031, sika jopiBHIOBana EJI50 3a mporuzanais-
HOK aKTUBHICTIO — (8 MI/KT), y BHIVISAI eMynbeii Ha
nomicopbati Tween-80 («Sigma Aldrichy, CIIA) [5].
3a3HaueHa J03a BIANOBiNAE pa3oBiif 1031 A JIIOIUHU
88 mr (1,25 Mr/kr), o y3rofKyeTbCcsl 3 KIIHIYHUMU
pEeKOMEeHIAIisIMI 11010 TpUBasIoro 3acrocyBaHHs JIH
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Protection of Vertebrate Animals Used for Research
and Other Scientific Purposes’ (Strasbourg, 1986) and
the Law of Ukraine ‘On the Protection of Animals
Against Cruelty’ (Ne 3447-1V of 21.02.2006). The com-
prehensive research program was considered and ap-
proved by the Committee in Bioethics at the Institute
for Problems of Cryobiology and Cryomedicine of the
National Academy of Sciences of Ukraine (Protocol
Ne 2 of March 11, 2020).

To reproduce the conditions of administration of
NSAIDs to rats, corresponding to their clinical appli-
cation, we chose a model of experimental rheumatoid
arthritis (RA), namely adjuvant arthritis (AA), which
has all the morpho-functional features of RA and is
accompanied by a typical reaction, the main link of
which is T-cell immunity. Adjuvant arthritis was mo-
deled by subplantation of complete Freund’s adjuvant
(Thermo Fisher Scientific, USA) into the posterior
right limb at a rate of 0.1 ml per rat [10]. The day of
adjuvant administration was considered as the «0» day
of the experiment. The experiments were performed in
28 outbred white male rats weighing 200-220 g, divided
into 4 groups of 7 animals each: 1 — intact; 2 (control) —
rats with AA without treatment; 3 — rats with AA treated
with DS (Red Star Chemical Plant, Zdorovya, Ukraine)
(8.0 mg/kg); 4 — AA rats treated with DS (8.0 mg/kg)
and CPE (0.16 ml’kg body mass, intramuscularly),
which were maintained at the animals’ house of the
IPC&C NAS of Ukraine. AA was treated from 14 to
28 days of the experiment.

The drug CPE ‘Cryocell-cryoextract of the pla-
centa’ (Interdepartmental Scientific Center of Cryobio-
logy and Cryomedicine of the NAS, NAMS and the
Ministry of Health of Ukraine, Ukraine) according to
the instructions is used in patients parenterally in a
single dose of 1.8 ml. Accordingly, a single dose for rats
was counted by the formula: (1.8 ml / 70 kg) x 6.35 =
0.16 ml/kg body weight [2, 5, 6]. Before use, a single
dose of CPE (0.16 ml/kg) was extemporaneously diluted
in 0.9% NaCl solution at the rate of 0.1 ml of 0.9%
NaCl solution / 100 g body weight and administered
intramuscularly 60 min before DS [10] for 14, 17, 20,
23 and 26 days (total 5 injections), which corresponded
to the instructions for clinical use of the drug, i. e.
intramuscularly 1.8 ml with an interval of 2-3 days at
a rate of 1-5 injections.

DS was administered intragastrically at a dose equal
to the ED50 for anti-inflammatory activity — (8 mg/kg)
as an emulsion on Twin-80 polysorbate (Sigma Aldrih,
USA) [9]. This dose corresponds to a single human dose
of 88 mg (1.25 mg/kg), which is consistent with clini-
cal recommendations for its long-term use (75-100 mg/
day) in patients, and 1.7 times lower than the maxi-
mum daily dose (150 mg), the overlimiting of which
can cause damage to the digestive tract [1, 3, 4].




Bnnue KEIM ta AH Ha BennynHy 06’emy (M) KiHUiBkM y wypiB 3 AA B aAvHawmiui (M £ m, (noBipuni iHTepsan, 95 %))
Effect of CPE and DS on amount of limb volume (ml) in rats with AA in dynamics (M £ m, (confidence interval, 95%))

pyna 1 pyna 2 pyna 3 pyna 4
. Group 1 Group 2 Group 3 Group 4
CTpOK JoCnimKeHHA
Duration of study . .
IHTaKTHI Wypwn KoHTponb (AA 6e3 nikyBaHHA) AA + OH AA + OH + KEN
Intact rats Control (AA without treatment) AA + DS AA + DS + CEP
«0O» poba 1,63 + 0,06 1,59 + 0,06 1,54 + 0,07 1,69 + 0,06
«O» day (1,41 - 1,65) (1,48 - 1,68) (1,40 - 1,68) (1,46 - 1,71)
14 po6a 1,56 + 0,04 3,21 + 0,07 3,17 + 0,07 3,16 + 0,14
14 day (1,47 - 1,64) (3,08 - 3,35) *& (3,04 - 3,30) *& (2,89 - 3,42) *&
28 poba 1,59 + 0,03 2,99 + 0,07 2,10 £ 0,20 1,81 = 0,05
28 day (1,52 - 1,65)% (2,84 - 3,13) *&8 (1,70 - 2,50) *&§ (1,72 - 1,90) *#48§

MpuMiTKKU: *— BiOMIHHOCTI 3HauYyLLi BiQHOCHO MOKa3HMKIB iHTaKTHUX WwypiB (rpyna 1), p < 0,05; # — BiaMiHHOCTI 3HauyLLi
BIAHOCHO MOKAa3HWKIB LLypiB KOHTpOnbHOI rpynu (rpyna 2), p < 0,05; & — BiAMIHHOCTI 3Ha4yLLi BIAHOCHO BUXIOHWUX NOKas-
HuKiB «0» gobwu, p < 0,05; § — BiAMIHHOCTI 3HauyLLi BiAHOCHO MOKa3HWKIB Ha 14-y foby ekcniepumeHTy, p < 0,05.

Notes: * — significant differences in relative to indices of intact rats (group 1), p < 0.05; # — significant differences in
relative of the control group indices (group 2), p < 0.05; & — significant differences in relative to baseline ‘0’ day, p < 0.05;
§ — significant differences in relative to indices on day 14 of experiment, p < 0.05.

(75-100 mr/no0y) y xBopux, Ta y 1,7 pa3u HiK4e 3a
Woro makcumaibHy m000By mo3y (150 wmr), mepeBu-
HICHHS SIKOi MOXKE BUKJIMKATH YIIKOMKCHHS TPABHOTO
Tpakty [1, 3, 7].

BupaskeHicTh 3anmaibHOT peakilii OMiHIOBaIH 3a K-
HaMiKOI0 00’eMy KIHI[IBKH, KM BHU3HA4YaJId 32 JOIO-
mororo enektponaux Bar WLC 0.2/C/1 («Radwagy,
[Monmpmra) Ta mocyauamM 3 pinuHO0. O0’€M KIiHIIBKH
BU3HAYATH 32 00°€MOM DPITUHH, Ky MIiCIS 3aHYpEHHS
BUTHCKYBaJla KiHIIiBKa [6]. AHTHEKCYIaTUBHHUH e(deKT
(AE) po3paxoByBanu 3a (hopMyInoro:

AE =((Vk—Vn)/ VK )x 100 %,

ne VK, Vi — 00’eM KiHIIBKH IIYpiB KOHTPOJBHOI Ta
JOCITIHOT TPyN BiATTOBITHO, M.

Po3noxin BeawuuH y KOXKHIN TpyIli BHOIPKOBOI Cy-
KynHocTi Bu3Hadaym 3a W-kpurepiem Illanipo-Binka,
OHOPIHICTB TUcTiepciii —3a kputepiem JIeBeHa, BinMiH-
HOCTI MK IpyllaMH — TOHapHo 3a t-kputepiem Ct’1o-
nenra [6]. Ludposi nani HaBeneHo y Burisai M + m,
ne M — cepenne apudMeTHYHE 3HAYEHHS, M — CTaH-
JIApTHA MOXHOKa CEPEAHBOr0 APHU(YMETHIHOTO.

Pesynprati ekcnepuMeHTy IOKa3ajid, 10 Ha 14-y
no0y y mypiB 3 AA B cepennsomy y 2 pasu (p < 0,05)
301bIIyBaBCsS 00’ €M YIIKOMKEHOT KIHIIIBKH BiJIHOCHO
BHX1JIHAX TIOKAa3HHKIB, 110 Y3TOUKYETHCS 3 TAHUMH JIi-
TEpaTypH IO MK 3aMaIBHOT peakilii eKCIIepUMEHTaIb-
Horo PA y mypiB (tabmuns) [6].

Ha 28-y no6y micns nposenenns monoreparii J{H y
ypiB 3 AA 3MeHITyBaBcs 00’ €M YIIKOKEHOT KIHITIBKH
Ha 33,8 % BigHOCHO TTOKa3HMKIB 14 mo0w, 1o Ha 36,1 %
MEPEeBUIYBANI0 BUXiTHI moka3HUKU («0» moba excre-
puMeHTy). OTpUMaHi HaMU PE3yNIbTaTH 100 BHpaKe-
HOCTI mporu3amnaibHoi aktuBHOCTI JIH y3romkyroTbes
3 narumu O.B. Credanosa [6].

Severity of the inflammatory response was asses-
sed by limb volume dynamics (in ml), which was
determined using WLC 0.2/C/1 electronic scales
(Radwag, Poland) and a fluid container. Limb volume
was determined by that of fluid displaced by the limb
during immersion [10]. Antiexudative effect (AE) was
calculated by the formula:

AE = ((Vk — Vd) / VK) x 100%,

where: Vk, Vd — limb volume in rats of the control and
experimental groups accordingly.

The distribution of values in each group of the
sample was performed using the W-test Shapiro-Wilk
test, homogeneity of dispersions — by Leven’s test,
differences between groups in pairs — by Student’s
t-test [10]. Numerical data are given as M + m, where
M is the arithmetic mean, m is the standard error of the
arithmetic mean.

Research results showed that on day 14 in rats with
AA there was a nearly two-fold increase (p < 0.05) in
the volume of the damaged limb relative to baseline,
which was consistent with the published reports on the
peak of the inflammatory reaction of experimental RA
in rats (Table) [10].

On day 28 of DS monotherapy of AA rats a damaged
limb volume reduced by 33.8%, relatively to the indices
of day 14, which was 36.1% higher than baseline
(«0» days of the experiment). The obtained data on
the severity of anti-inflammatory activity of DS are
consistent with the O.V. Stefanov data [10].

The combined use of DS and CPE mostly affected
the volume of damaged limb in rats with AA. Thus, on
day 28 of the experiment this index decreased by 42.5%
compared to day 14, which was just by 14.4% higher
than the initial values.
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Komb6inoBane 3acrocyBanns JIH Ta KEIT Haiioinbn
BILTMBAJIO Ha 00’ €M YIITKO/DKEHOT KiHITIBKH IIYPiB 3 AA.
Taxk, Ha 28 100y eKCIICPUMEHTY JAaHHH MOKA3HUK 3MEH-
nryBaBcs Ha 42,5% BinmHocHO 14 nmobu, 1o nuire Ha
14,4 % nepeBuIIyBaIO BUXiHI 3HAYCHHS.

TakuMm 4mHOM, Yy HIypiB 3 aj IOBAaHTHUM apTpH-
TOM CTYIIiHb 3MEHIIEHHS 00’€My YIIKOIKEHOT KiHIIiB-
KM TIicisi KOMOIHOBAaHOTO 3aCTOCYBaHHS IUKIO(PCHAKA
HATPII0 Ta KPIOKOHCEPBOBAHOTO EKCTPAKTY ILIALICHTH
Ha 8,7% mepeBwINye TaHUN TOKAa3HUK YIIKOHKEHOI
KIHIIIBKM Ha T MOHOTeparii JTUKIOPEHAKOM HaTpiro.
Le#t ¢akt miaTBepIKye, MO KOMOIHOBaHE JIKYBaHHS
JUKIO(EHAKOM HATpil0 Ta KPIOKOHCEPBOBAHWUM EKC-
TPaKTOM IUTALICHTH Ma€ OUIbII BUPaKEHY IPOTH3ANAIIb-
Hy aKTHBHICTb, HI)K MOHOTEpaIisi AUKIO(pEHAKOM Ha-
Tpilo.
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Thus, in rats with adjuvant arthritis, the degree of
reduction in the volume of the damaged limb after the
combined use of diclofenac sodium and cryopreserved
placenta extract is 8.7% higher than the degree of
reduction in the volume of the damaged limb in case
of diclofenac sodium monotherapy. This fact evidences
that the combined treatment using diclofenac sodium
and cryopreserved placental extract has more pronoun-
ced anti-inflammatory activity if compared with di-
clofenac sodium monotherapy.
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