Probl Cryobiol Cryomed 2021; 31(4): 364—367
https://doi.org/10.15407/cryo31.04.364

KOpOTKe NOBIAOMIEHHS short communication|

| Mmicue y KoHKypci dornosideli 45-i KoHgbepeHyii Mormooux
yyeHux «Xonod y bionoaii i MeduyuHi. AKmyarsnbHi numaHHs
kpiobionoeii, mpaHcrnnaHmornoeaiii 6iomexHomoeii

YK 615.361:615.451.1:618.46+615.276
®. B. Mapaknx

1¢t prize winner of the 45" Conference of Young Scientists
‘Cold in Biology and Medicine. Current Issues in Cryobiology,
Transplantology and Biotechnology’

MpoTusananbHi BNacTtuBoCTi AMKNodeHaKy HaTpito
Ha TNi KOMGiIHOBaHOro 3acToCcyBaHHS 3 KPiOKOHCEpPBOBaHMUM

€KCTPaKTOM nnaueHTn B eKcnepwmeHTi

UDC 615.361:615.451.1:618.46+615.276
F. V. Hladkykh

Anti-Inflammatory Properties of Diclofenac Sodium
on Background of Its Combined Use With Cryopreserved

Placenta Extract in Experiment

KnrouoBi cnoBa: kpiokoHCEpPBOBaHWIM EKCTPaKT NraLeHTV, HeCTEPOIAHI NpoTu3ananbHi 3acobu, AnKNodeHak HaTpito, NpoTu3ananbHa 4jsi.
Key words: cryopreserved placenta extract, nonsteroidal anti-inflammatory drugs, diclofenac sodium, anti-inflammatory action.

Hecrepoinni nmpotu3zananbhi 3acoou (HII33) nane-
JKaTh J0 HAWOUTBII Y)XHBAHUX HpEHapariB 3 JOBee-
HOIO KJIIHIYHOIO €(DEeKTHBHICTIO B JIIKyBaHHI CHCTEMHHX
3anallbHUX 3aXBOPIOBAaHb, Y TOMY YHWCII aBTOIMYHHOI
npupomu [1, 7]. IIpore Bci HIT33 BosoniroTs nependa-
YyBaHUMU MOOIYHUME e(eKTamu, 30KpeMa, YIbIepo-
TeHHHUM, TOMY IOIIYK NDIIXIB iX KOpEKIii Ioci 3au-
[IA€ThCS aKTyaJbHOIO MpodiieMoro menuiuan [9, 10].
VY skocti 3aco0y kopekmii ynbieporennoi mii HII33
HamMu OyB 0OpaHH KPiOKOHCEPBOBAaHUN €KCTPAKT ILIa-
uentu (KEIT) [2, 8].

VY nonepeaHix eKCepUMEHTAIbHHIX JIOCITIKSHHIX
BcTraHoBJeHO, mo 3actocyBanHs KEII mpuBomuts 10
3HW)KEHHS yiblieporeHHoro BuuBy HII33 Ha mutyHOK.
[IpoTuBUpa3KkOBY AKTHBHICTh MPH MPOQPLIAKTHIHO-
My 3actocyBanHi KEII Oyno BcTaHOBIIEHO Ha Mozei
mukinodenak Harpiit (JIH)-imgykoBanoi ractpomarii
(92,1%), mo obymosmno BuBucHHs BrutuBy KEII Ha
cnenugiuny akrtuBHicTh HII33, 30kpema Ha ix mpo-
TU3ananbHy nito [1]. B pe3ynbraTi CKpUHIHTOBHX €KC-
MEPUMEHTAIBHUX JOCIHI)KEHb BCTAHOBJICHO, IO HPH
koMOiHoBaHOMy 3actocyBaHHi HII33 ta KEII ix 3He-
OomoBaIbHA AKTHBHICTD HE 3HIKYETBCSL.

Meta po6OTH — OIIIHUTH BIUIUB KPiOKOHCEPBO-
BaHOTO EKCTPAKTy IUIALICHTH Ha IPOTH3alajbHy aK-
TUBHICTH AUKIO(EHAKY HATPIIO IPH X KOMOIHOBAaHOMY
3aCTOCYBaHHI Ha MOJENI EKCIIePUMEHTAJIbHOTO pPEB-
MATOiJJTHOTO apTPUTY Y LIyPiB.
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Non-steroidal anti-inflammatory drugs (NSAIDs)
are among those, which are most commonly used
to prove clinical efficiency in reatment 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
effect [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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JocmimpkeHas BUKOHAHO 3 TOTPUMAaHHSIM OCHOBHHUX
TOJIOXKEHb «EBPOMNEHCHKOT KOHBEHINIT MPO 3aXUCT Xpe-
OCTHUX TBApHWH, 110 BUKOPHUCTOBYIOTHCS JIS JOCIHIJ-
HUX Ta iHIWX HaykoBHX mijei» (CtpacOypr, 1986) Ta
3akony Ykpainu «[Ipo 3axucT TBapuH Bij 5KOPCTOKOIO
noBokeHHsDY (Ne 3447-1V Bin 21.02.2006). Komrmeke-
HYy Oporpamy JOCIIKEHb PO3TITHYTO Ta MOTOKEHO
Komiterom 3 6ioeTuku npu [HCTUTYTI ipoOIeM kpiobio-
norii 1 kpiomemuiman HAH VYipainu (ITporokon Ne 2
Bix 11.03.2020).

s BinTBOpeHHS yMOB BBeneHHs mmypam HII33,
110 BiAMOBIAAKOTH IX KIIHIYHOMY 3aCTOCYBaHHIO, HAMHU
Oys10 00paHO MOJIETh EKCIIEPUMEHTAIIBHOTO PEBMATOII-
Horo aptputy (PA) — an’roBaHTHUH apTpuT (AA), KU
Mae Bci MopdodyHKIioHabHI 03Haku PA Ta cymnpoBon-
KYETBCSI THIIOBOIO PEAKIIi€I0, OCHOBHOIO JIAHKOIO SIKOT
¢ T-xniTHHHUE iMyHITET. AJI’IOBAHTHHU apTPUT MO-
JCTIOBATY IIUISIXOM CYOIUIAHTAPHOTO BBEICHHS IOB-
Horo ax’toBanty @peiinna («Thermo Fisher Scientificy,
CLIA) B 3aaHI0 TIpaBy KiHINBKY 3 po3paxyHKy 0,1 mi
Ha 1ypa [6]. loOy BBeneHHs aJi’IOBAaHTY BBaXald HY-
mp0BOI0 («0») moboro ekcnepuMeHTy. ExcnieprmMeHTH
MPOBOJWIIM Ha 28 HENHIWHUX OUIMX IIypax-camIiisx
Macoro 200-220 1, po3nizieHnx Ha 4 rpynu 1o 7 TBapuH
y KoxHil: 1 — iHTaKkTHA; 2 (KOHTPOJb) — IIypH 3 AA 6e3
nikyBaHHS; 3 — mypu 3 AA, nmikoBani JIH («UepBona
3ipKay, «310poB’s», Ykpaina) (8,0 mr/kr); 4 — mypu 3
AA, nmixoani JIH (8,0 mr/kr) Ta KEIT (0,16 mMa/kr macu
TiNa, BHYTPIIIHBOM SI30BO), SIKi yTPUMYBAJIHCh B YMO-
Bax BiBapito [HCTUTYTY mpobneM kpioGionorii i Kpio-
menuimad HAH Vikpainu. JlikyBanus AA mpoBomm-
nocst 3 14 o 28 o0y eKCIeprMeHTY.

Ipenapar KEIT «Kpiomemi-kpioeKcTpakT IUIaIeH-
iy (ATl «MixBigoMunii HAyKOBUH IIEHTP KPioOioio-
rii 1 kpiomequuuany HAH, HAMH ta MO3 Vkpainu,
Ykpaina) 3riJJHO 3 IHCTPYKIII€10 3aCTOCOBY€EThLCS MAIli€H-
TaM TapeHTEePaIBHO B pa3oBiit 1031 1,8 M. BianosigHo
Pa3oBy J03y JUIA IIIypiB TIepepaxoByBaH 3a (HOPMYIIOIO:
(1,8 M/ 70 kr) % 6,35 = 0,16 Ma/kr Macwu Tina [2, 4, 8].
[Tepen 3actocyBanHsM pasoBy no3y KEIT (0,16 mur/kr)
excreMnopansHo po3sogwn y 0,9 %-my po3unni NaCl
i3 pospaxyHky 0,1 mi 0,9 %-ro pozunny NaCl / 100 r
MacH TiJla Ta BBOJWJIM BHYTPIIIHBOM s30BO 3a 60 XB
no [AH [6] (10) na 14, 17, 20, 23 ta 26-y 100y (ycbo-
ro 5 iH’exuiil), MO BIIMOBIAJIO IHCTPYKIIT 1O KIIiHIY-
HOTO 3aCTOCYBaHHS IpENapary — BHYTPIIIHHOM S30BO
mo 1,8 mu 3 iHTEepBasioM 2—-3 n06H, Kypcom 1-5 iH’€k-
.

JukinodeHak HaTpir0 BBOJWIM BHYTPIIIHBOILTYH-
KOBO B 1031, sika jopiBHIOBana EJI50 3a mporuzanaib-
HOKO aKTHBHICTIO — (8 MI/KT), y BUIISAI eMyibCii Ha
nomicop6ati Tween-80 («Sigma Aldrichy, CIIA) [5].
3a3HaueHa 7032 BIAMOBINAE Pa30Bidl 031 IS JTHOIHHU
88 mr (1,25 MI/Kr), MO Y3romKyeThCs 3 KIIHIYHHUMH
PEKOMEHIAISIMU TIOJ0 TPUBAIOTO 3acTocyBanHs 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
nonlinear 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), that excess can cause damage
to the digestive tract [1, 3, 4].
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Brnnue KEIM Ta OH Ha BennumHy 06’emy (M) KiHUiBkM y WwypiB 3 AA B AvHamiui (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 fochimKeHHA
Duration of study . .
IHTaKTHI Wypm KoHTponb (AA 6e3 nikyBaHHA) AA + OH AA + OH + KEN
Intact rats Control (AA without treatment) AA + DS AA + DS + CEP
«O» poba 1,63 £ 0,06 1,69 + 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 poba 1,66 + 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 1,69 + 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) *&8 (1,72 - 1,90) *#4§

MpuMiTKN: *— BiAMIHHOCTI 3HaYyLLi BiQHOCHO MOKa3HMKIB iHTaKTHUX WwypiB (rpyna 1), p < 0,05; # — BiaAMiHHOCTi 3HauyLLi
BiJHOCHO MOKa3HUKIB LLYpiB KOHTPONbLHOI rpynu (rpyna 2), p < 0,05; & — BiAMIHHOCTI 3Ha4yLLi BiAHOCHO BUXiAHWX MNOKa3-
HuKiB «0» fobu, p < 0,05; § — BiaMiHHOCTI 3HauyLLi BiGHOCHO NOKa3HUKiB Ha 14-y noby ekcnepumMeHTy, p < 0,05.

*

Notes:

— significant differences in relative of 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 of indices on day 14 of experiment, p < 0.05.

(75-100 mr/moby) y xBopux, Ta y 1,7 pa3u HIKYE 3a
Horo MakcumaibHy A000By a03y (150 mr), mepeBu-
HICHHS SKOi MOXKE BUKJIMKATH YIIKOMKCHHS TPABHOIO
Tpakry [1, 3, 7].

BupakeHicTh 3amaibHOT peakilii OIiHIOBAIN 32 JH-
HaMiKol 00’eMy KIHIIIBKH, SKHI BHU3HA4YaJld 3a JOIO-
Moror enektponaux Bar WLC 0.2/C/1 («Radwagy,
[Tonmpira) ta mocyauan 3 pimuHO0. O0’€M KIiHIIIBKH
BH3HAYaIM 32 00’€MOM DPiJIMHH, SKY ITCIs 3aHYypEHHS
BUTHCKyBala KiHI[IBKa [6]. AHTHEKCYIaTUBHHUN €(eKT
(AE) po3paxoByBaiu 3a (OpMYIIOL0:

AE = (VK — Vi) / Vi )x 100 %,

e VK, Vi — 00’eM KiHIIBKH IIypiB KOHTPOJBHOI Ta
JIOCITITHOT TPpyH BiMOBITHO, MII.

Po3nozin BeawuuH y KOXKHIN TpyIi BHOIPKOBOI Cy-
KynHocTi Bu3Hadaym 3a W-kputepiem Illamipo-Binka,
OHOPIIHICTH AUCTIEpCiii — 3a KpuTepieMm JleBeHa, BiAMiH-
HOCTI MIX IpyrnaMu — TonapHo 3a t-kpurepiem Crt’to-
nenta [6]. lludposi nani HaBeneHo y Bumisiai M + m,
ne M — cepenHe apupMeTHYHE 3HAUCHHS, M — CTaH-
JIapTHA MOXHOKa CEPEAHBOTO apHU(PMETHIHOTO.

Pesynbrarti excriepMMeHTy HOKas3aid, 10 Ha 14-y
100y y mrypiB 3 AA B cepenuboMy y 2 pasu (p < 0,05)
301bIIyBaBcss 00°€M YHIKO/KEHOT KiHIIBKH BiHOCHO
BHX1IHUX TIOKAa3HHUKIB, 110 Y3TODKYETCS 3 JTAHUMH JIi-
TepaTypH Mpo MiK 3aManbHOT PeaKilii eKCIIepUMEHTa b~
Horo PA y mypiB (tabmuns) [6].

Ha 28-y 100y micns npoBenenns Monoteparii JIH y
n1ypiB 3 AA 3MeHIyBaBcs 00’ €M YIIKOPKEHOT KiHITIBKU
Ha 33,8 % BigHOCHO mMoKa3HuKiB 14 10o0wm, mo Ha 36,1 %
MIePEBHIYBAJIO BUXiMHI Noka3sHUKH («0» noda excrie-
puMenTy). OTpUMaHI HaMH Pe3yJIbTaTH II0J0 BHpaXke-
HOCTI nporusananbHoi akTuBHOCTI [IH y3romkyrorbes
3 nannmu O.B. Credanosa [6].
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Severity of the inflammatory reaction 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 the volume 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 3actocyBanns JJH ta KEIT HaitOinbm
BILTMBAJIO Ha 00’ €M YIIIKO/KEHOT KiHITIBKY IIypiB 3 AA.
Tak, Ha 28 100y eKCIIepUMEHTY JaHWH TIOKa3HUK 3MEH-
mryBaBcsi Ha 42,5% BimHOCHO 14 n00wm, 110 JKIIe Ha
14,4 % mepeBUITYBAIIO BUXIIHI 3HAYCHHS.

TakuM YWHOM, y IIypiB 3 a7 IOBAaHTHUM apTpH-
TOM CTYIiHb 3MEHIIEHHS 00’€My YIIKOKEHOI KiHI[iB-
KH TIicisi KOMOIHOBAaHOTO 3aCTOCYBaHHS IUKIO(PCHAKA
HATPII0 Ta KPIOKOHCEPBOBAHOIO CKCTPAKTY ILIALICHTH
Ha 8,7% mepeBuIlye NAaHUN TMOKA3HUK YIIKOHKEHOI
KIHIIIBKM Ha TJi MOHOTeparmii TUKIO(EHAKOM HaTpito.
Le#t dakt miarBepmKye, 1m0 KOMOIHOBaHE JIKyBaHHS
JUKIO(EHAKOM HATpil0 Ta KPIOKOHCEPBOBAaHWUM EKC-
TPaAKTOM IUJIAIICHTH Ma€ OUIBIN BUPaKEHY NIPOTH3ATIAb-
HY aKTHBHICTh, HK MOHOTEpaIlis JUKIO(EHAKOM Ha-

Tpito.
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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 on
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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