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Pedepar Abstract

Merta. Ha cb0200HI 3a1uaemscs akmyaibHow0 npooie- Aim. The side effects associated with the use of
Ma NOWLYKY WIAXI6 NOCAAONIeHHs NOOIYHUX eqheKmis, KL indometacin are noted by about 30-60% of patients,
cnocmepieaiomocs y 6nuzoko 30-60% nayienmie, axi eu- therefore, in this context the problem of adverse event
Kopucmogytoms inoomemayun. Hawy ysazy y sxocmi 3a- rate reduction is still relevant today. Cryopreserved
coby namorenemuynoi Kopekyii yivyeporeHHol 0ii in0o- placental extract (CEP) attracted our attention as a means
Memayury npueepHy8 KPIiOKOHCEPBOBAHUU eKCMPAKM of pathogenetic correction of the ulcerogenic action of
nrayenmu (KEII). Mema pobomu - oxapaxmepuzysamu indomethacin. The aim of the paper is to characterize
npomueuUpazKko8y aKmueHiCmb KPIOKOHCEePB8OBAHO20 the antiulcer activity of cryopreserved placenta extract
eKCcmpaxkmy niayeHmu Ha Mooeli iH0oMemayuH-iHOyKo- on a model of indomethacin-induced ulcerogenesis.
B8AHO20 YIIbYEPOIEeHE3). Materials and Methods. /n vivo experimental studies
Marepianu i MeTonu. Excnepumenmanbti 00CAIONCEeHH S were performed on 28 nonlinear laboratory male rats
in vivo npogedeni Ha 28 HeNiHIUHUX 1aO0PAMOPHUX Uf)- weighing 200-220 g. Acute indomethacin-induced
pax-camysix macoio 200-220 r. ['ocmpe indomemayuH-in- gastrointestinal injury was replicated by a single injection
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0yKo8ane YUKOONCEHHS WLTYHKOBO-KUUKOBO20 MPAKIMY
8IOMBOPIOBANIU UWLTISIXOM OOHOPA308020 66€0CHHS WLYPAM
iHOomemayuny 6 003i 60 mr/xr. Eesmanaszito meapun npo-
600U Hepe3 4 200. niciis 66e0eHHS.

PesyabTaTn i 00roBopeHHsi. Makpockoniuna oyinka
CMamy ciu3080i 000IOHKU WLIYHKA NOKA3AAA, WO Y 6CIX
MBAPUH HAABHI YUCTEeHHT mouKosi eemopacii, a y 49,2%
Wypie cnocmepieanace ciabKo sUPadceHa inepemis ma
nopywenns ckaaduacmocmi. Oyinka cmamny ciuzo60i 00o-
JIOHKU MOMKOI Kuwku noxkasana, wo y 57,1% wypis, axum
6600UNU MINbKU iHOOMemayut, eusaensiocey 11,1+4,1
supasok Ha 10 cm dosdxcunu. [poginakmuune 66e0eHHs.
€30Menpasony npuseno 00 CMAamucmuyHo 8ipocioH020
(p<0,05) ocrabnenns ynvyeporeHHoi Oii IHOOMeMayury Ha

CIU308Y 0DONOHKY WLTYHKA - CePeOHill Oal cmamy ciu3060i

obononxu y 3,9 pasu 6y6 HUMNCUUM 30 NOKAZHUKU WYPIG
Konmponvhoi epynu ma cmanosus (,9+0,26.

BucHoBku. Ha mii komb6iHO8aH020 3aCcMOCY8aHH S IHOO-
memayurny ma KEII eupaskoeuil inoexc 6yg y 1,9 Huoic-
YUM, HIJIC Y WYPIB, AKUM 8800UNIU MIIbKU IHOOMEMAYUH,
wo exasye na racmponpomexmugny axmuenicmoe KEII.
Ha siominy 6i0 esomenpasony, ssedenns KEIT uunumo 6u-
PA3HY eHmMeponpoOmeKmueHy 0iro, W0 3ac8iouuna 6iocym-
HICTb YUWKOONCEHb CIUZ0601 MOHKOT KUWUKU Y WYPI8, AKUM
6600UIU OOCTIONHCYBAHULL KDIOEKCIPAKM MA IHOOMEMAYUH.

Beryn

Hectepoinni nporuzanansHi 3acodu (HII33) -
1€ BEJIMKUH KJIac JIIKapChbKUX 3aco0iB, sKi 3aii-
MAalOTh TPOBIiTHE Micie y (papmakoTeparrii ma-
TOJIOTIYHUX MTPOIIECIB, IO MPOSBISIOTHCS 00TBO-
BUM CHHAPOMOM, 3aIaJeHHsIM, JTUXOMAaHKOIO Ta
iH. B ocTanHi poku y BCbOMY CBITI crIocTepira-
€THCS 3HAUHE 301IBIIICHHS CIIEKTPY TTOKa3aHb Ta
yacTtoTtu npuszHadeHs HI133, o 3ymoBieHo, 30-
KpeMa, 3pOCTaHHSM IIUTOMOT Barl 3aXBOPIOBAHb,
K1 TOTPeOYIOTh MPU3HAUEHHS TIpenapariB i€l
TPYIH, y T.4. OCTE0ApTPO3Y, PEBMATOiTHOTO apT-
pUTY Ta iH., Ta, 3 IHIIOTO OOKY, IeMoTpadiyHIM
"mocrapimanusam" HaceneHHs [ 1, 2, 3].

Jlo uucna naityxuBanimux HII33 me 3
MUHYJIOTO CTOJITTS HAJIEkKATh TOX1/IHI OI[TOBOT
(iHIOMeTaIuH, TUKIO(EeHAK, CyTIH/IaK Ta iH.) Ta
noxiHi mpomioHoBoi (i0ynpodeH, HanpoKCeH,
kerormpodeH Ta iH.) KucioT. [amomeranun (1-
(mapa-xJIopOeH301J1)-5-MEeTOKCH-2-ME T H 101
3-011TOBa KUCJIOTA) 3aiiMae 0COOIMBE MiCIIe ce-
pen ycix HII33. Bin OyB omHuM 3 Haifmepmmx
cepen nepeuncinenux HII33, skuit Oyno Bpo-
Ba/DKEHO B KITIHIYHY npakTuky. Kiminiuni gocmi-
JUKSHHS IHIOMeTaruHy OyIto po3nodaroy 1961 p.,

of indomethacin at 60 mg/kg in rats. Euthanasia of
animals was performed after 4 hours after indomethacin
administration.

Results and Discussion. Macroscopic evaluation of the
condition of the gastric mucosa showed that all animals
had numerous pinpoint hemorrhages, and 49.2% of rats
had mild hyperemia and abnormal folding. Evaluation
of the condition of the small intestinal mucosa showed
that 57.1% of rats injected with indomethacin alone had
11.144. 1 ulcers per 10 cm of mucosa length. Prophylactic
administration of esomeprazole led to a statistically
significant (p<0.05) attenuation of the ulcerogenic effect
of indomethacin on the gastric mucosa - the mean score
of the mucosa was 3.9 times lower than in control rats
and was 0.9+0.26.

Conclusions. The combined use of indomethacin and
CEP was associated with a 1.9-fold lower ulcer index as
compared with rats administered indomethacin only, thus
demonstrating the gastroprotective activity of CEP. In
contrast to esomeprazole, the introduction of CEP has a
pronounced enteroprotective effect, as indicated by the
absence of damage to small intestinal mucosa in rats
treated with the studied cryoextract and indomethacin.

a'y 1965 p. #ioro Bxe OyJI0 TO3BOJICHO JIO Me-
JUYHOTO 3aCTOCYBaHHA. [HAOMETAIlMH OTpHMaB
BU3HAHHS, OCKUIBKU CTaB OAHUM 3 MEPIIUX 3a-
co0iB, sIKMi1 OyB e(EKTUBHUM Yy JIIKyBaHHI Mi-
IPEHi Ta TOJIOBHOTO OOJTI0, @ TAKOXK Y TOTOYaCHIN
KJIIHIYHIN MpaKTHIll OTpUMAaB Ha3By "00II0, 110
KyIyeThes iHgoMeTaruHoM" [4].

OnHak, He3BaXKarOUM Ha YCITIIIHE 3aCTO-
CYBaHHS 1HJIOMETAIMHY y KJIIHIYHIA MPaKTHIli
MOHA 'SITIIECAT POKiB, HA CHOTO/THI 3aJTHIIAETh-
Csl aKTYyaJIbHOIO MPoOJieMa MOIIYKY HIISAXiB MM0-
ciabneHHst MoOIYHUX e(DeKTiB, sIKi 3ayBaKyIOTh
6mm3bko 30-60% narieHTiB, 0 OTPUMYIOTH 3BH-
YaifHi TepamneBTUYHI J03u BkazaHoro HII33, a
6mm3bko 10-20% BUMYyIIEH] BIABAaTUCH 10 MTPH-
MMHEHHs foro 3actocyBaHHs [4]. Tak HynoTy,
neyiro Ta/abo emiracTpaabHUiA OiTb BiIMIYarOTh
3-9% marrieHTiB, a 1-3% mMaIieHTIB CKapKaThCs
Ha PO3BUTOK Jiapei 4u 000 y KUBOTI MPH 3a-
CTOCYBaHHI 1HIOMETAIUHY [4].

B ocranHi 1ecATHITITTS pO3pO0IICHO MUY
HU3KY 3aXO0/liB, CIIPSIMOBAHUX Ha 3HIKCHHS YiIb-
[IEPOTCHHOI i 1HJOMETAINHY Ha ILTyHKOBO-
kumkoBui TpakT (LUKT). V kinHimi ycminmHo 3a-
CTOCOBY€ThC NoenHaHe 3actocyBaHHs HII33,
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30KpeMa iHIOMETaIHY, 3 IHri0iTOpaMu POTOH-
Hoi mommu (II1I1), H2-racraminoGmokaropamu,
CUHTETHYHUMH aHAJIOTaMH TPOCTarIaHINHIB
ab0 CTUMYIIATOpPaMH iX CUHTE3Y Ta iH, IPOTE, BC1
BKa3aHi 3ac00M KOPEKIIil BOJIIOIIFOTh BIIACHUMU
NOOIYHUMU e(PEKTaMH, 1110 HE TO3BOJISIE BBAXKATH
Takui miaxia "3omorum craggaprom” [1, 2, 5].
Boxe HaBeneHi ¢akTu OOIPYHTOBYIOTH
JOTUTHHICTh MONTYKY HOBHUX MiJIXOJIB JO TIO-
cnabJeHHs YIBIIEPOTeHHOI JIi1 1HIOMETalluHY
[4]. Tak B ocTaHHI pOKH IIPOBEICHI EKCTIEPUMEH-
TaJIbHI JIOCJIIJPKEHHS, SIKI MPOJAEMOHCTPYBAJIN
JOIUTBHICTH KOMOIHOBaHOTO 3aCTOCYBaHHS 3 1H-
JIOMETAIITHOM Y SIKOCTI TacTpO-/ €HTEPO-TIPOTEK-
TaHTIB IyKPO3HWKYBAJILHOTO JIIKAPCHKOT'O 32CO-
Oy kimacy OiryaniaiB MmetdopMminy [6], CHHTETHY-
HOTO aHTUTIMEPTEH3UBHOTO IpeTapary, o Ha-
JICKUTH 70 TpynH OeTa-010KaTopiB HEOIBOIOTY

[7], menrtugHOTO TOpMOHY O0OecTaTuHy [8], iHTi-
oiTop docdomiecTepasu ais TIKyBaHHS €pEK-
TUIBHOI AUCcYHKINT cunneHadiny [9], dnasa-
HOiy miocMiny [9] Ta iH.

Hamy yBary y sikocTi 3aco0y narorese-
TUYHOI KOPEKLIi NPUBEPHYB BITUM3HSIHUNA 010-
TEXHOJIOTTYHH MTpenapar, po3poOaeHu KoJIeK-
TUBOM [HCTUTYTY mpoGiieM Kpiobionorii i1 kpio-
menuian HAH Ykpainu - KpiokoHCepBOBaHHNA
excrpaxT mianeHtu (KEII), skomy npuramanHa
MYJIBTUBEKTOPHICTh [I1i, 0OyMOBIJIEHa BMICTOM
HU3KHA BOCOKOAKTHBHHX O10JIOTIYHMX PEYOBHH
(Tabn. 1) [2, 10, 11].

Texnonoris ompumanna KEII. JTonopamu
IUTALIEHT BUCTYTIAIOTH 3/I0POBI MOPOIIILIL, 1110 TIO-
BUHHI OyTH 00CTE)KEHI aHAJIOTTYHO JIOHOPAM KO-
Bi. [ImarieHTa 3aroTOBIIOETHCS TICHS orepariii
KEecapoBOro po3tuHy. I Ipenaparu myisrators 000-

Tabnuys 1
bionoriuno akmusni pewosunu, siki micmamucs 6 kpioekcmpaxmi naayeumu [10]
Hasga OioJioriuno .
XapakTepucTuka Bmict
AKTHBHHX PEYOBMHH
.. AxTuBatop (abo iHTIGITOp) pocTy eMOpioHaIBHUX
Anbda-peronporein p( p) pocty p > 429+75 MME/Mn

Tpa.HC(l)OpMOBa.HI/IX7 AKTUBOBAHUX iMyHOKOMHeTeHTHI/IX KJII THH

X opioHIYHUIT TOHAZOTPOIIIH

AKTHBATOp IMYHHOT CHCTEMH, CTHMYJIIOE€ BUPOOKY CTEpOI THHX
TOPMOHIB (TECTOCTEPOH Ta ecTpaJiion)

26,8+8 MME/mi

Ectpanion PenponykruBHa (yHKIN S, KApTiONPOTEKTOPHA JIist 755448 nMosb/Mi

IIporecrepon PenponyktuBHa (yHKINi S, KApIONPOTEKTOPHA JIist 226+110 HMonb/mn

Tponaxtun BHJ‘II/IB Ha PO3BHTOK BTOPHHHHX CTATEBUX O3HAK, EPUTPOMOCTHIHA 7054129 MME/M
JUisl, PETYJIALsI )KHPOBOr0 0OMIHY

AMI'® IMigroToBka 10 BariTHOCT, NPOLEC 3aaTTs, HOPMAITBHUH POIBHTOK 1470173 s/
(eToraneHTapHO1 O U

JlakToepun CTUMYJIAIS JTaKTarii 1270+223 Hr/min

CTrC T'opMoH pocty, aHaboJliyHa Jist 5,64 Hr/mn

TioTeiHmsyrounii ropmon T'opMoH rimodisy, cexpellist eCTpOTeHIB, MPOreCTEPOHY, 7.8+1.9 ME/n

TECTOCTEPOHY

DOJITUKY I0CTUMYITIOIOU U
TOPMOH

T'opmoH rino¢usa, cpusie 103piBaHHIO (QOIIKYIiB B I€EYHUKAX Ta
cepMaToreHesy

7,1£2,3 MME/n

Tecrocrepon

JndepenuiroBanHs Ta QyHKIIOHYBaHHS PEIPOAYKTUBHOI CUCTEMH,
aHaboJ1iuHa Jiis

3,68+1,06 EMonb/Mn

TipeoTponHHii TOPMOH

Crumysisiitist G yHKILT ITATOTIO01i0H 01 3aJI031, iIMYHOMOIETI0I0Ya JTist

291+13 MME/n

T3

Crumynsiis 0OMiHy pedOBHH, POCTY Ta JUepeHIiIoBaHHs
TKaHWH, ITPOIIECH PO3MHOKEHHSI, TeMOIT0e3

2,1+0,6 ntMoub/n

Crumynsiis 0OMiHy pedOBHH, POCTY Ta JUepeHIiIoBaHHS

T4 5,6+0,99 nMons/1t
TKaHWH, TPOIIECH PO3MHOX €HHs1, TeMOII0e3

Kopruzon OOMiH OlJIKIB, BYTJICBOJIIB, XKUPIB Ta HYKJIETHOBUX KHCIIOT 13924515 aMons/mMa

G-CSF Ipoidepaltist KIIITHH KiCTKOBOTO MO3KY 9,87 Hr/mn

DOHO-a THri6iTop nponudepanii pakoBUX KIITHH 84,5 nkr/mMn
Perynsuist mudepeHiiroBaHHS MONIMOTEHTHUX CTOBOYPOBUX

IL-1B rynsilis M gepenLiosa yp 201,7 nkr/ma
KJTITHH, iIMYHOCHTOKPHHOI CHCTEMH
Perynsist HIIIFO BaHHS TIOJIIMTOTEHTHUX CTOB BHX

1L-4 rynAlis M pepeHLI0BAHKA ToinoTe c1oBGypo 21,7 nkr/mn
KJTITHH, iIMYHOCHTOKPHHOI CHCTEMH
Perynsuist mrdepeHiiroBaHHS MOMIMOTEHTHAX CTOBOYPOBUX

IL-6 YILiA W pepert P 114,9 nkr/mn

KJTITHH, iIMYHOCHTOKPHHOI CHCTEMH

3aranbHuii 010K

[TnactryHa QyHKIs

76,5+14 mr/1 r Baru
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B'SI3KOBOMY OOCTEKEHHIO Ha MpeHaTasbHI 1H(EK-
wii, cudinic, cuaApoM HaOyTOro iIMyHOAEDIIUTY,
renatuty A, B, C, muromMcranoBipycHy iH(EKIIIo.

[Tepen KpiOKOHCEPBYBAHHSM IUIALIEHTY
BiJIMUBAIOTh BiJl KPOBi, ()parMEeHTYIOTh, BiJUIiIIs-
I0Th aMHIOTHYHY 00OJIOHKY Ta OITyCKatoTh Y (pra-
ko 13 0,2 11 0,9% pozunny (p-ay) KCI, 250 mr
KaHaMIKHY Ta 4 MJI JUMEKCHUY.

@parMeHTH IUIALlEHTapHOI TKAaHUHHU
omyckaroTh B (prmakon i3 0,5 1 0,9% p-uny NaCl.
@1aKoH MOXUTYIOTh BITPOIOBXK 1-2 XB, 31IMBaIOTh
HAJI0Ca/1 Ta JIOJINBAIOTH HOBHH (Di310JI0TTUHMIA p-H.
Lo mporieypy MOBTOPIOIOTH 5-6 pasiB.

Jlo nucneproBaHoi TKaHWHU JIO/1al0Th
0,9% p-ny NaCl (1:2), BuTpumyioTh 100y npu
temneparypi 4°C ta ueHTpudyryots 15-20 XB.
npu 4000 06/xB. Oneprxanuii Hagoca GiIbTPy-
I0Th Yepe3 MULTINOPOoBi GutsTpH (miamertp 0,22 MKkm),
(dacyTh B aMITyJIH TIPO30POTO CKJIa Ta 30epirarTh
y piakomy azori [10].

Meta poOoTH - oOXapakTepu3yBaTu Mpo-
TUBUPA3KOBY aKTHBHICTH KPiOKOHCEPBOBAHOTO
EKCTPAKTY IJIAIICHTH HA MOJIENI 1HIOMEeTaIlHH-
1HIYKOBAHOTO YJIBIIEPOTEHE3Y.

MarepiaJ i MmeToau

ExcriepuMeHTanbHi TOCHIHKEHHS in Vivo Tpo-
BeJICHI Ha 28 HelliHIHHUX 1a00paTOPHUX Iypax-
camipix mMacoro 200-220 1, siki yTpUMYBaJHCh B
yMoBax BiBapito [HcTUTyTY pobiieM kpiobiosno-
rii 1 kpiomeuiman HAH VYkpainu, po3aineHnx
Ha 4 rpynu:

- I - igTakTHI mypu (n=7);

- II rpyna (KOHTpOJBHA TpyTa) - UIYpH 3 1HI0-
metanuH (AT "Codapma", Bonrapis)-iHxyKoBa-
HUM YJIbLIEpOreHe3oM (n=7);

- Il rpyna (n=7) - urypu 3 iHAOMETalUH-1HIY-
KOBAaHUM YJBIIEPOTEHE30M, SKHM B TpOodirTak-
TUYHOMY PEXHUMI BBOAMIN BHYTPIIIHEOM'S130BO
(8/m) KEII ("Kpiomemi-KpioeKCTpakT rianeHTa"
(deprxasue mianpremMcTBo ""MiKBITOMUMIA HAyKO-
BUU TIEHTp KpioOioorii i kpiomenurman HAH,
HAMH ta MO3 Vkpaiau", M. XapkiB, YkpaiHa);
- IV rpyna (n=7) - urypu 3 iHAOMeTalMH-1HIY-
KOBaHUM YIBLIEPOICHE30M, SIKUM y Tpodinak-
TUYHOMY PEKUMI 32 CXEeMOI0, aHAJIOT1YHOIO BBE-
nenno KEII, BHYTpIIIHbOIUTYHKOBO (B/IILT)

BBOJIWJIM 1HT10ITOp MPOTOHHOI MOMIH V TIOKO-
ninasg e3omenpason (AT "Akrasic", [cnannis) B
1031 50 mr/kr (5 1H'ek1il 32 5 THIB 10 BBEICHHS
iHgoMeTanuny) [12].

TocTpe iHIOMETAIIMH-1HTyKOBAHE YIIIKO-
moxenHs LI TK BiaTBOproBaM MUIIXOM OZHOPA-
30BO B/IIUT BBE/ICHHS IIIypaM iHAOMETAIMHY B J10-
31 60 mr/kr (6 Y150) [14]. EBranasito TBapuH
npoBoaAuIH Yepes 4 rox. micist BBeaeHHs HII33
HUISIXOM HEPBIKaJIbHOI AUCIOKAIT i 1HTams-
[IHHUM HapKO30M.

[Ticst BUIaneHHS CTPABOXOY 3 OpraHo-
KOMIUIEKCY HOTO po3pi3all y MOB30BKHbOMY
HAIpPsIMKY Ta ITPOBOIFIN MAaKPOCKOITYHY OIIIHKY
ctpyktypu CO, BpaxoByIOYH peKOMEHIaIlii Mik-
HAapOJHOI HAyKOBOI HOMEHKJIATyPHOI TPy
Vevey (2011 p.) mpo BaxKiCTh €30¢arity Ta po3-
mMpeHHs cranaapTHoi Jloc-AHkenechkoi kia-
cudikarmii racrpoesodareanbHOi peIIFOKCHOT
XBOPOOH, BUHOKPEMITFOIOUH HOBI cTajii: M (Mi-
HiMaJbHI 3aMiad, rinepemisi, HaOpsk CO ctpa-
Boxoxay) Ta N (3MiHu BincyTHi) [15, 16].

[Ticns mammaporomii o Oimi JTiHiT XKUBOTA
(linea alba abdominis) MpoOBOIWIIN OITIHKY PO3-
MipiB [IUTyHKA (3AyTTS) Ta HASIBHICTH CITAKOBUX
MPOILIECIB 3 CYMI>KHIMU OpPTaHaMHU, sIK O3HAK Hep-
¢opauii. EkcTupnoBaHi NUTYHKH PO3KPUBAIH 10
BEJIMKIH KpuBU3HI (curvatura ventriculi major),
npomuBasn y 0,9% p-ai NaCl Ta poOum 3HIMKI
3a TIoToMOTor0 ¢ poBoro goroanapary Canon
PowerShot SX120 IS. BruuB gociimKyBaHUX
JKapChKHX 3aC00IB HA CTaH IITYHKA OI[IHIOBAJIH
MaKpPOCKOIIYHO 332 HACTYITHUMH KPHUTEPISIMHU:
HaOpsIK, TiepeMisi Ta HassBHICTh KPOBOBHJINBIB
Ha TIOBEPXHI CIM30BOi 000JIOHKHU. J[71s1 KOXKHOT
IpyIH TPOBOAMIN PO3PAXyHOK BiJICOTKOBOTO
CKJIa Ty IMiIIOCITITHUX TBAPUH 32 BKA3aHUMH 03-
HaKaMU Ta CepPeIHE 3HAYSHHS 1X BUPA3HOCTI, SIKY
OIIIHIOBAJIH 32 HACTYITHOO IIKAJIOFO:

- 0 GauiB - O3HaKa BiICYTHS;

- 1 Gax - o3HaKa cabKo BUpaKEeHa;

- 2 Ganu - 03HAKa TIOMIPHO BHPAKEHA;

- 3 6anu - o3HaKa 100pe Bupaxena [13, 17].

OxpiM TOTO MPOBOIMIIH OLIIHKY CTaHY CITH-
30B0i obononku numyHka (COIL) 3a 6anpHOIO
mkaioro Axosnesoi JI. B. (Ta6m. 2) [13, 17].

Po3paxyHOK iHTErpaJbHOTO MOKa3HUKA
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Tabnuys 2
banvna oyinka cmamny CO winynxa
Banun Xapakrepucruka crany COII
0 BincyTHICTh BUIMMHUX YIIKOJDKEHb.
1 HasBHicTh oiHi€l 200 NEKUTBKOX O3HAK 3 MEPETIKY:
HaOpsK,
KpPOBOBHIINB(H),

BHpa3ka(n) giaMeTpoM JIo 1 MM B KUIBKOCTI He OiJIbIIIe TPHOX

Binsle Tppox Bupa3ok giamerpoM o 1 MM abo oyiHa BHpas3Ka JiaMeTpoM 10 3 MM

HaseHicTs 6otait o1HieT BUpasKa jiaMetp 10 4 MM

Jlekisibka BUPA30K JiaMeTpoM JI0 4 MM

N[ |W|N

[TepdopartrBHa Bupazka

crany COIII - BupaszkoBoro inaekcy (BI) mpo-
BOJIMJIU 32 (POPMYIIOIO:
BI=(Cepeoniii 6an 3a wxanorw x% meapun 3
supazkamu)/100

Jnsi yHUKHEHHS BIUTMBY Ha €KCTIEPUMEHT
J00OBOTO PUTMY 010JIOTIYHOT AKTUBHOCTI JIOCITi-
JT1 BUKOHYBAJTH 3aBK/IH Y TIEPIIiii MOJOBHHI JTHS
3 8 no 11 roguan. Y pasi 3arubeni TBapuH Ta
3IIMCHIOBAIM MAaKpOCKOTIIYHHIA aHaJIi3 OpraHiB
YepeBHOI MOPOKHUHH 3 METOI0 BCTAHOBIICHHS,
110 JIETATBHUIN BUXiJl TBApUHU HEe OyB 00yMOB-
JICHUH MaHIMyIAIHHUMHA TOMUJIKAMH, 2 TAKOXK
JUTs BA3HAYCHHS BiPOT1THOI IPUYHMHU 3aruoeni.
Pi3HUIIS 11iTKOBOI KOHIIEHTpAIIii PEUYOBHUH B KPOBI
CCAaBIIiB Ta JIFOIMHU, SIKa 3aJI€KUTH BiJ] IHTEHCHB-
HOCTI 1X HA/IXO/DKSHHS Ta eJliMiHaIlii, 00yMOBITIOE
BUJIOBI BIZ]MIHHOCTI B JI03aX JIIKAPCHKUX Tpernapa-
TIB JUIS1 TOCSATHEHHS €KBiBaJICHTHUX e(hekTiB. Tomy
JUTSL €KCTPAITOJISILT CepeHhOTEPAIEBHYHUX 103
JUTSL IFOZIMHHM Ha 130€(DeKTHUBHI JO3H IS LITypiB Ha-
MH 3/1iICHEHO TepepaxyHOK 3a MeTo1oM Pr6omoB-
nesa FO. P. Ta ciiiBa. (1979 p.) i3 BUKOpHCTaHHIM
KoedinieHTy BUI0BO1 BUTpHBaocTi (R), sikuii 00-
YHCITIOETHCS 32 (hopmyroro [ 18]:

RO/ Ke

ne R - koeditieHT BUIOBOT BUTPUBAJIOCTI,

Q - ocHOBHHIT OOMiH, KKaJI/KI'XTOJI;

V - 00'eM cepIieBOi TisSUTBHOCTI, JI/KTXTO/I;

Kc - xoedimient niepedparii (Kc = maca mo3ky,
I/Maca Tina, Kr).

Mokazauk VY *1 xapakrepusye Butpu-
BAJIICTh OPraHi3My 110 Aii XiMi4HO{ peYOBUHH, a
koedirieHT nepedpaiii (Kc) mo3Bomnsie Bpaxysa-
TH MOXJIMBI 3MiHU Y (PYHKI[IOHYBaHHI peryJs-
TOPHUX MEXaHI3MiB HEPBOBOi CHCTEMH B Mif-
TPHMIII TOMEOCTa3y.

Tak s mrypiB
R=V(4,8xkan/xz-200x23,0n-xe/200)/(1,682/0,2x2)=3,62;
JUISL MUILIE
R=V(7, Ixxan/xe-200x30,01-x2/200)/(0,422/0,02x2)=3,20;
JUIS1 JJIFOAUHA
R=V(1,02xKan/xz-200x6,41k2/200)/(14002/70,0x2)=0,57;
[18].

3riJHO 3 METOAMKOIO, 1032 JJIs TBAPUH
(D,) BUpaxoBy€eThCs BiIMOBIIHO JI0 MPOMOPLi:
D D

) 2

R, R,
3a popmyrioro:
D, (mr/xr) = (D, (mt/kr)x R,) /R,

ne D, - 103a U1t IFOMHM, MI/KI MacH Tija;
D, - no3a 1yis TBapuH, MI/KI MacCH Tina;
R, - KOHCTaHTa BUJOBOI BUTPUBAIIOCTI JIs JTO-
JTUHU;
R, - KOHCTaHTa BUJI0BOT BUTPUBAJIOCT /115l TBAPUH.

[Ipenapar KEII "Kpiouenn-kpioekct-
PaKT TUTAIIEHTH" 3TiHO 3 THCTPYKIIIEIO 3aCTOCO-
BYETHCS y TIAIIIEHTIB TTAPEHTEPAIILHO B Pa30Biii 1031
1,8 M. BignosijHOo pa3osa J103a JUis IIypiB CTa-
HOBUTH: (1,8 Mi1/70 kr)x6,35=0,16 M1 / kT Macu
tiya abo BimnogiHo 0,02 Mit/100 T Macy Tiyia nrypa.

[Nepen 3acTocyBanHsM npemnapary "Kpio-
[EJII-KPIOGKCTPAKT IUIAIEHTH" Pa3oBy 03y
(0,16Mur/KT) ekcTeMIOpalIbHO (X tempore - 3a
notpe6oro) po3soamwm y 0,9% p-ai NaCl (ITpAT
"®apmanesrryuHa ipma "dapuuns"", Ykpaina)
3 pospaxyHky 0,1 mi 0,9% p-ny NaCl/100 r ma-
CH TiJla Ta BBOJWJIU B/M BIPOJOBXK 5 IHIB JI0
HII33 (ocranne BBeAcHHS 3a 60 XB /10 B/IILI BBE-
JeHHs iHnpoMeTanuny) [13].

bioemuuni acnexmu docniodcenns. Bei
€KCTIEpUMEHTAJIbHI JTOCIIPKEHHs HaJl T1abopa-
TOPHUMHU TBAPHHAMHU BUKOHAHO 3 YPaxyBaHHIM
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BUMOT HaJIEKHOI J1ab0opaTopHOi MPaKTUKHU
"GLP" (Good Laboratory Practice), BimoOpasxe-
HUX B HacTaHoBi "Jlikapchki 3acobu. Hanexna
nmaboparopHa mpakTuka', 3aTBepKeHOi 3aKo-
HOM Ykpainu HakazoM MO3 Ykpainu Ne 95 Bif
16 motoro 2009 p. i 3 OTpUMaHHIM OCHOBHHUX
nonoxxeHb KouseHiii Pagu €Bponu ipo oxopo-
Hy XpeOeTHHUX TBapWH, 10 BUKOPHCTOBYIOTHCS
B EKCIIEPUMEHTAaX Ta B IHIIUX HAYKOBHUX ITUISIX
Big 18 Oepesns 1986 p., AupextuBu €Bpomneii-
cekoro nmapiamenTy Ta Pagu €C 2010/63/€C Bin
22 Bepecust 2010 p. mpo 3axXUCT TBApHUH, SKi BU-
KOPHCTOBYIOTBCS UIsS HAyKOBUX LW, HaKa3y
MO3 Vkpainu Bix 14 rpymas 2009 p. Ne 944
"IIpo 3arBepmxenHs [lopsiaky nmpoBeneHHs 10-
KJIIHIYHOTO BUBUYEHHS JIKapChKUX 3ac00iB Ta
eKCTIepPTU3H MaTepialiB JOKIHIYHOTO BUBYCHHS
Jikapcbkux 3aco0iB", 3akony Ykpainu Binm 21
motoro 2006 p. Ne 3447-1V "[1po 3axuct TBapuH
BiJl JKOpCcTOKOro moBoMkeHHs". KoMIiekcHy
nporpamy JA0CHTIKEHb PO3IIISTHYTO Ta IMOTOKe-
Ho Komiterom 3 Gioetnku nipu [HCTHTYTI TIpO-
O1eM kpiobiosnorii i kpiomeauuuHu HarioHans-
Hoi akanemii Hayk Ykpainu (Butar 3 [IpoTokomy
Ne 2 Big 11 6epesnst 2020 p.). o moyarky ekcrie-
PUMEHTY HIypH BHpoaoBxk 14 mi6 nepeOyBau B
ymoBax kapantuny (Haka3 Ne 755 Bin 12.08.1997
p. "CrpyKTypa Ta yTpuMaHHs eKCTIEPUMEHTAIHLHUX
010701 1YHMX KITIHIK"), TICIIA YO0 MPOBOJMIIACKH
paHaOMI3allisl Ha TPYIIH 10 7 OCOOWH B KOXKHIN 13
MOJAJIBIIAM YTPUMAHHSIM B YMOBaX CTaH/IapTHOTO
BOJIHO-XapuoBoro paiiony (Haka3 Ne 163 Bix
10.03.1996 p. "IIpo 1060BI HOPMH TOAYBaHHS
T1a0OpaTOPHUX TBAPHH Ta IIPOAYIICHTIB'") 3 BUTbHIM
noctyriom (ad libitum) no Bomu Ta ki, Y BCix
cepisfx IOCHIJUKeHHs TBapWHaM Yy rpymnax
HAHOCHJIM 1HTUBITyaTbHi MiTKH [13].
Cmamucmuune onpayro8anHs pe3yvma-
mig. CTaTHCTHYHE OTIPAITIOBAHHS OJICPIKAHUX Pe-
3yJBTaTiB MPOBEAICHO 3 BUKOPUCTAHHSAM TPUK-
JAJHOT MPOTPaMHU JIJIsi POOOTH 3 €IEKTPOHHUMU
rabmumamu  "Microsoft Office Excel 2003;
2013" (Microsoft Corporation, CIITA) 3a momno-
moror posmupenHs "Real Statistics" (http://
www.real-statistics.com/). O1iHKy XapakTepy
PO3MOILTY BETMYUH B KOXKHIH IpyTii BUOIPKOBOT
CYKYITHOCTI MPOBOJMIIN 3 BUKOPUCTAHHAIM W -

kputepito [amipo-Binka (Shapiro-Wilk test,
n<50). OgHOPIAHICTH TUCTIEPCii BU3HAYAIH 32
kputepieM JleBena (Levene's test). Jlst omiHKu
3HAYYIIOCTI BUSBICHUX BiJIMIHHOCTEH JOCIi-
JDKYBaHHX TOKa3HUKIB 32 PI3HUX YMOB €KCIIe-
PHMEHTY POBOAMIIM CTATUCTUYHUH aHAT3 3 BU-
KOPHCTaHHIM NapaMEeTPUIHUX a00 HermapameT-
PUYHUX KPHUTEPIiB.

[Tpu HOpMaTEHOMY PO3MOILITI HE3AIeK-
HUX BEJTMYMH BIIMIHHOCTI M)XK TpyliaMH BU3Ha-
YaJy nomnapHo 3a t-kpurepiem Creronenta. [pu
HEHOPMAJIBHOMY PO3IIO/iTI MPUHANMHI OJTHIET 3
TpyI HE3aJIEKHUX BETMYMH BiIMIHHOCTI MK HU-
MU BH3HAYaJH MOMAPHO 32 HEMapaMeTPUIHUM
panroBum U - kputepiem Manna-Yitai (Mann-
Whitney).

BiporimHicTh Bi/IMIHHOCTEH MiXK BiJICOTKO-
BUMH YaCTKaMH SKICHUX TapaMeTpiB B allbTep-
HaTHBHIN (opMi BU3HAYaIM 32 3HaUeHHIM F-Kkpu-
Tepiro KyToBoro neperBopenHs dimrepa (F-test).
OTpuMaHi 3HaYEHHS MOPIBHIOBAIM 3 KPUTHY-
HUMH 3HAYEHHSIMHU TP PiBHI BIpOTiIHOCTI BH-
e 95,0% (p<0,05) ta Bume 99,0% (p<0,01).

[{udposi maHi y pa3i HOPMAIEHOTO PO3-
MOJIITy BEJIMYUH HaBeAeHl y Bunsni "M+m"
(M=£SE), ne M - cepente apudmMeTraHe 3HAYCHHS,
m (SE) - cranmaptHa moxuOka cepenHporo apud-
MetuyHOro a60 M (95% 1: 5% - 95%), ne 95%
AL: - 95% nogipunii inTepBan (Confidence
interval - CI). [Ipu HeHOpMaIBHOMY PO3IOLIL
OTPUMAaHUX BEJIMYMH JIaHi MPE/ICTABICHO Y BUT-
nsai Me [LQ; UQ)], ne Me - meniana, [LQ; UQ] -
BEPXHS M€Ka HWKHBOTO (TIEepIIOro) KBapTHUIISA
(lower quartile - LQ) Ta HIKHS Meka BEPXHBOTO
(Tpetroro) kBapTmis (upper quartile - UQ) [13].

PesyabTaTn it 00roBOpeHHst
[TpoBeaeHe AOCTIPKEHHS TOKa3aJ1o, M0 OJTHO-
pa30Be BBEJICHHS iHIOMETAIMHY B 71031 60 MI/KT
TIPU3BOJIIJIO JIO CTAaTUCTHYHO BiporiaHoro (p<0,05)
PO3BUTKY €pO3MBHO-BUPA3KOBUX YIIKOIKCHb
nutyHka y 100% mypiB Ta TOHKOT KUIIKH Y
57,1% uxypiB (Ta6n. 3). Okpim Toro, y 57,1%
TBapyH BiaMiueHo M-cTairo e3odarity Ta Jloc-
AHKeNeChKOI0 Kiacudikalliero ractpoesoda-
reasibHOT pedrokcHoi xBopoou (Taodm. 4).
Maxkpocxkomiyna oninka crany COLL mo-
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Tabnuys 3
Cman COIL na mai inoomemayun-indykoeanoi racmponamii (M = m abo Me [LQ; UQ], n=28)
Iloka3nuk
Ymosu aocaixy . . MMopywenus
3ayrTs T'emoparii Tinepemist | Ha0psik cKIa19acTOCTi

TaraxtHi mypu Abc. 0/7 0/7 0/7 0/7 0/7
(n=7) (%) 0 0 0 (0) (0)

Bam 0 0 [0; 0] 0 [0; 0] 0 0 [0; 0]
TrSy— Abc. 0/7 7/7* 3/7* 0/7 3/7*
(n=7) (%) 0 (100) (42,9) (0) (42,9)

Bam 0 3[3;3]* 0[0; 2] 0 0 [0; 3]

Abc. 0/7 5/7* 0/7# ° 0/7 0/7#
pgnerau HKEIL| 5 | (71,4 © (0) (0)

Bam 0 170,5;2,51*# | 0[0; 0] 0 0
Ianomeranun + Aoc. 0/7 3/7%# 3/7 0/7 0/7#
Esomemnpason (%) (0) (42,9) (42,9) (0) (0)
(n=7) Bam 0 0[0; 2] # 01[0; 1] 0 0

* - p < 0,05 6ilOHOCHO NOKA3HUKIG IHMAKMHUX MEAPUH,
#-p < 0,05 6i0HOCHO NOKA3HUKIG WYPIE, IKI OMPUMYEAIU MIILKU IHOOMEMAYUH,

° - p < 0,05 8i0HOCHO NOKA3HUKIE WYPI8, AKI OMPUMYBAIU IHOOMEMAYUH MA e30MeNPazoJl

Kazaja, [0 y BCiX TBapWH BiAMIUY€HO YHCIICHHI
ToukoBi remoparii (Puc. 1B), a y 49,2% urypis
BIIMIYE€HO CJTa00 BUPAXKEHY TIlEPEMII0 Ta TIOPY-
meHHst ckinaauactocti (Tadn. 1). [aTerpanpHa
ominka crany COI moka3ana, o BI B rpymi mry-
PiB KOHTPOJBHOI rpymH cTraHoBuB 3,5 (Tadm. 4).
Orminka crany CO TOHKOI KHUIIIKH TTOKa-
3ana, mo y 57,1% urypiB, SKUM BBOAMIIU TUIBKU
iHIOMeTalnH, BimMidanochk 11,1+4,1 Bupazok Ha
10 cM IOBKMHMU, 3 IKUX - 7,3+2,7 3 reMocu/ie-
pusoM (Tabm. 4), 1110 BKa3yBaio Ha YIITKOKEHHS
HE TUTBKU TIOBEPXHEBOT'O CIiTeNiI0, a i IHTUMHU
cynuH. [lepdopaTuBHUX BHpa30K BIAMIYEHO HE
OyI10, 110 BipOTiZTHO OOYMOBIIEHO TEPMIHOM JI0-
CIIIDKEHHS, OCKUIBKH 3a 4 TONVHU 1HIOMETAIINH
HE MaB HACTUILKH JECTPYKTUBHOTO BILTUBY Ha

KUIIIKIBHUK, 30KpeMa Yepe3 HeZOCTaTHIN Jac st
peautizaliii MexaHiMy eHTepO-TeaTHYHOI PEIp-
KYJISIIi1 MeTa0oITiB OCTAHHBOTO, 110 32 JAHUMU
JiTepaTypu po3TISAAETHCS K OJHUH 13 KIIIOYO-
BUX MeXaHi3MiB eHTepoTokucHocTi HI133 [3].
[IpodinakTuyHe BBEACHHS €30MENpa30-
7y TPHU3BEIO JO CTATHCTHYHO BipOTITHOTO
(p<0,05) ocnabneHHs yABIEPOTCHHOI Aii 1HA0-
mertanuHy Ha COI, o6ymoBIIeHOTO, 30KpeMa,
3HM)KEHHSIM KHCIIOTHOCTI IIUTYHKOBOTO COKY. Tak
cepeaHiii 0an BizyanbHOI orliHku ctany COLL y
3.9 pa3u OyB HIKYHMM 32 TOKA3HUKH [TypPiB KOHT-
poabHOi rpynu Ta ctanoBus 0,94+0,26 (puc. 11),
a Bl y 13,5 pa3u OyB cTaTUCTHYHO BipOTiTHO
HkuuM (p<0,05) 3a MOKa3HUKM IypiB KOHT-
poabHOi rpynH (3,5) Ta cranoBuB 0,26 (Taom. 4).
Tabnuys 4

Cman CO npokcumanvriux ma oucmanvHux 6i0oinie [LIKT na mui inoomemayur-indyKo8aHo20 YUIKOONCEHHSL
(M=m abo Me [LQ; UQ], n=28)

Bimgin IIKT: CrpasBoxia Maynok ToHka KHIIKA
MoxasHuk s s ) KinbkicTh BUpasok
Kiabkicrs KinbkicTs = . .
. . - H KinbkicTs Ha 10 cM J10BKHHH
KinbkicTs TBapHH TBapHH Cepenniii S g
% TBapHH
TBapuH, | 3 M-cTynmenem 3 23 3
Vosn n VIIKOXKeHHsI, | BHPa3KaMH, §' E |7 B;lé)ca?:j‘;"n, JATAIBHE | omocue- nepdopa-
o8 abc. (%) abe. (%) & e wmeso puHOM THBHIX
Aocaixy
. 0 0 0/7
InTakTHI 1WypH 7 0) ©) 0 (0) 0 0 0
4/7 77 % 4/7* % %
TngoMerarn a 7 (57,1)* (100)* 3,54+0,33 35 (57,1) 11,1+4,1 7,3 +£2,7 0
Tupomeran un 0/7# 4/7 o 0/7# ° o
+KETI 7 (0) (57,1 1,9+0,34*# 1,08 (0) 0# 0# 0
Innomeranun 0/7# 2/7 % 4/7*
+],4% +,07%
+ Esomenpason 7 0) (28,6)# 0,9+0,26*# 0,26 (57,1) 3,1+1,4 1,7+£,07 0

* - p < 0,05 6iOHOCHO NOKA3HUKIG IHMAKMHUX MEAPUH,

#-p < 0,05 8i0HOCHO NOKA3HUKIG WYPi6, AKI OMPUMYBATULLILKU THOOMEMAYUH,

° - p < 0,05 8i0HOCHO NOKA3HUKIE WYPI8, AKI OMPUMYBAIU IHOOMEMAYUH MA e30MeNPazoJl
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Puc. 1

Cman COI: A - inmaxmuoi meapunu; b - meapunu 3 inoomemayun-iHOyKo8aHow racmponamiero; B - meapunu 3
iHOoMemayur-iHOyKosanoio racmponamicio 6 ymosax kopekyii KEII; I" - meapuru 3 inoomemayun-iH0yKO8AHOO
Iacmponamiero 6 yMogax Kopekyii e3oMenpazonom

OKpiM TOTrO BCTAHOBJICHO, 1110 BBEACHHS
€30MeTNpa3oly YHHUIO €HTEPONPOTEKTHBHY
JIif0, Ha 1110 BKa3yBaJia CTAaTUCTUYHO BIPOT1HO
(p<0,05) y 3,6 pa3u HUKYA CepeaHs KUIBKICTh
BupaskoBux aedexriB CO ToHkoi kumku Ha 10 cm
noxkuHu (Tabn. 4), mpore 3arajibHa KiTbKiCTh
TBApUH 13 YIIKOIDKEHHSMH, SIK 1 B KOHTPOJ CTa-
nosmia 57,1%.

[Mpodimaktuune B/M BBeaeHHst KEII
MIPU3BEJIO, 32 AHAJIOTIEI0 3 €30MEeNpPa3oIoM, J0
ocabieHHs yabiieporeHHoro BrutuBy Ha COILL,
MPOTE TOCTYMAIOCH 32 BEIMYMHOIO TaCTPOTIPO-
TEKTUBHOI aKTUBHOCTI nociikyBaHomy ITIT1.
Tak, Ha TJ11 KOMOIHOBAHOTO 3aCTOCYBaHHS 1HI0-
mertanuny Ta KEII remoparii Binmiueno y 71,4%
HIypiB, B TOH Yac K P 3aCTOCYBaHHI iHAOME-
taruny 1 KEIT - Tinekn y 42,9% (Ta6m. 3). Ipo-
T€, BAPTO BiJ[3HAYMTH, 1110 HA BIJIMIHY BiJ IIIypPiB,
SIKAM TPOQ1IAKTUYIHO BBOJWIIN €30MENPa3ol, y
TBapWH, SIKUM B aHAJIOTITYHOMY PEXHMi BBOAMIH
KEII, ne Bigmiuanace rinepemis COLLL, B Toi
Yac K y TpyIIi 3piBHAHHS 3a3HaueHy 03HAKY BH-
siBiieHO y 42,9% tBapuH (Tab6m. 3). Becranoreni
PO301KHOCTI MOXKHA TTOB'SI3aTH 13 T IBUIIIEHHSM
pesuctentHocTi COUI mrypiB, sskum mpoginak-
o BBoMuM KEIT 10 MictieBomopa3HIO0901
Jii THAOMETAINHY.

Iarerpansna ominka crany COIL moxka-
3aja, o y MIypiB, SKMM BBOAWIH Yy MpoQiTak-
tuaHomy pexkumi KEIT, BUpa3KkoBi yIIKOIKEHHS
TPAIUBUTUACH Y/IBIY1 YaCTillIe, HIXK Y IIypiB, SKHM

BBOAMJIM €30MeIpa3ol, Ta Oylu BiAMiueHi y
57,1% tBapun (Tab6n. 4), a Bl y 1,9 pa3u OyB
HIDKYMM, HDK Y IIypiB, SKUM BBOIWMIN TUTBKU
1HIOMETAaIHH, 1110 BKa3y€ Ha TaCTPONPOTEKTUBHY
aktuBHicTh KEII, npoTe 3a3HaueHa akTUBHICTD
y 4 pa3u mocTymnaaach NOKa3HUKAM IIyPiB, SKHM
BBOMM nociipkyBanuid IT1T1 (Puc. 1B).
BapTo Bii3Ha4nTH, 110 Ha B/IMIHY BiJT €30-
merpasodiy, Ha T BBeneHHss KEII y TBapun e
BIJIMIYAJIOCh YIIKO/DKEHHS TOHKOTO KUIIIKIBHUKA,
110 BKa3y€ Ha BUPa3Hi €HTEPONPOTEKTHUBHI BJIAC-
TUBOCTI JIOCITIKYBaHOTO KpioekcTpakty (Taom. 4).

BucHoBku

1. BcranoBieHo, 110 OIHOPA30Be BBEICHHS 1H-
JIOMETAIMHY B 1031 60 MI/KT IPU3BOIMIIO 10 CTa-
TUCTUYHO Biporigaoro (p<0,05) po3BUTKY epo-
3MBHO-BMPA3KOBHX YIIKOKEHb IITyHKa y 100%
IypiB Ta TOHKOI KUIIKK y 57,1% mrypis.

2. Ha 11 kxoMOIHOBaHOTO 3aCTOCYBaHHS 1HJO-
mertanuny Ta KEII remoparii Binmiueno y 71,4%
HIypiB, B TOH Yac K NP 3aCTOCYBaHHI iHAOME-
taruny 1 KEIT - Tinekn y 42,9%, a Bl y 1,9 pasu
OyB HIDKYUM, HIX Y HIyPiB, SIKUM BBOJIHIIU TiJIb-
KM 1HIOMETAIlH, 10 BKa3y€e Ha racTPOIPOTEK-
tuBHY akTuBHICTH KEII.

3. Ha Bigminy Bix e3oMenpasony, BBeaeHHst KEIT
YUHUTH BUPA3Hy EHTEPONPOTEKTHBHY MiI0, Ha
1110 BKa3yBaJjia BiJICYTHICTb YIIKO/)KEHb CIIM30BO1
TOHKO{ KHIIKH y HIypiB, IKHM BBOAWJIH JOCIHTi-
JOKYBaHHUN KPIOEKCTPAKT Ta 1HAOMETALIMH.
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Ilepcnekmueu nooanvuiux 00Ci0NHceHb
[TorpeOye BUBUEHHSI MPOTHBHPA3KOBA AKTHB-
HICTh KPIOKOHCEPBOBAHOTO €KCTPAKTY IJIAIIEHTH
Ha MOJIeJTi YIIKOPKEHHSI Ty HKOBO-KHIIIKOBOTO
TPAKTY IHIIUMH HECTEPOiTHUMH TPOTH3AIAIIb-
HUMH 3aco0amu. OKpeMoi yBaru 3aciiyroBye J10-
CITIDKEHHS BIUTUBY JIOCITIDKYBAaHOTO KPIOEKCTPaK-
Ty Ha [IPOTH3AINAJIbHY Ta 3HEOO0TIOI0YY AKTUBHICTB,
SIK KJac-crieriaaux BUIIB akTuBHOCTI HIT33.

Kongpnixm inmepecie
ABTOp pyKOITUCY CBIJIOMO 3aCBi/T4y€ BiJICYyTHICTb

(akTHUHOTO 200 MOTEHIIHHOTO KOH(DIIKTY 1H-
TEpeciB MO0 pe3yNbTariB 1€l podoTu 3 dap-
MAaIeBTUIHUMH KOMTIaHISIMUA, BUPOOHUKaMH 010-
MEIWYHUX TPUCTPOIB, IHIIMMHU OpTaHi3allisiMH,
9Hi MPOAYKTH, OCITYTH, (piHaHCOBA MiATPUMKA
MOXYTh OyTH TOB'SI3aH1 3 PEIMETOM HAJTAHUX
MmarepianiB abo SKi CIIOHCOPYBaJIU MPOBEACHI
JOCITKEHHS.

Ingpopmauia npo ¢inancysanns
dinancyBaHHs BUAaTKamMu Jlep>kaBHOTO OrOA-
KeTy YKpaiHH.

Introduction

Nonsteroidal anti-inflammatory drugs (NSAIDs)
represent a large class of drugs occupying a
leading position in pharmacotherapy of
pathologies manifested by pain, inflammation,
fever, and others. In the recent years, there has
been a significant widening in the scope of
indications and an increase of prescription rate
of NSAIDs worldwide. This was due, on the one
hand, to increase of the proportion of diseases
requiring the prescription of these drugs, e.g.,
including osteoarthritis, rheumatoid arthritis,
etc., and, on the other hand, the ageing of the
population [1, 2, 3].

Derivatives of acetic acid (indomethacin,
diclofenac, sulindac, etc.) and derivatives of
propionic acid (ibuprofen, naproxen, ketoprofen,
etc.) have been among the most commonly used
NSAIDs since the last century. Indomethacin (1-
(para-chlorobenzoyl) -5-methoxy-2-methylindole-
3-acetic acid) occupies a special place among all
NSAIDs. It was one of the first NSAIDs to be
introduced into clinical practice. Clinical trials
of indomethacin were started in 1961, and in 1965
it was approved for medical use. Indomethacin
gained recognition because it was one of the first
drugs to be effective in the treatment of migraine
and headache, which in clinical practice at the time
was called "pain acquired by indomethacin" [4].

However, despite more than fifty years'
history of successful use of indomethacin in
clinical practice, today there is still a problem of
finding effective ways to reduce the rate of
adverse effects, which are noted by about 30-

60% of patients receiving regular therapeutic
doses of NSAIDs, and about 10-20% of them
are forced to discontinue their use [4]. Thus, 3-
9% of patients report nausea, heartburn, and/or
epigastric pain, and 1-3% of patients complain of
diarrhea or abdominal pain with indomethacin. [4].

In recent decades, a number of measures
have been developed aimed to reduce the
ulcerogenic effect of indomethacin on the
gastrointestinal tract (GI tract). The combined use
of NSAIDs, in particular indomethacin, with proton
pump inhibitors (PPIs), H2-gastaminoblockers,
synthetic prostaglandin analogues or stimulators
of their synthesis, etc. have been successfully
implemented into clinical practice, but all these
means of correction have their own side effects,
which does not allow such an approach. gold
standard" [1, 2, 5].

The above facts justify the feasibility of
finding new approaches to reduce the
ulcerogenic effect of indomethacin [4]. So in
recent years, experimental studies have shown
the feasibility of combined use with indomethacin
as a gastro- / entero-protectors of a sugar-
lowering drug of the methaneform biguanide class.
[6], synthetic antihypertensive drug belonging to
the group of beta-blockers nebivolol [7], peptide
hormone obestatin [8], phosphodiesterase inhibitor
for the treatment of erectile dysfunction sildenafil
[9], flavonoid diosmin [9] etc.

Our attention as a means of pathogenetic
correction was attracted by the domestic
biotechnological drug developed by the staff of
the Institute of Problems of Cryobiology and
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Table 1
Biologically active substances contained in the cryoextract of the placenta [10]
Nam? of biologically Characteristics Content
active substances

Alpha-fetoprotein Ac?lvator.(or inhibitor) of growth of embryonic, transformed, 429475 mIU/mL
activated immunocompetent cells

Chorionic gonadotropin AcnYator of the immune system, stlmulatgs the production of 26 848 mIU/mL
steroid hormones (testosterone and estradiol)

Estradiol Reproductive function, cardioprotective action 755448 pmol/mL

Progesterone Reproductive function, cardioprotective effect 226+110 nmol/mL

Prolactin Influence on the d.evelopmen.t of secondary sex.ual characteristics, 705£129 mIU/mL
erythropoietic action, regulation of fat metabolism

- . . | Preparation for pregnancy, conception process, normal
- N +

Alpha-2-fertility microglobulin development of fetoplacental nit 1470+173 ng/mL

Lactoferrin Stimulation of lactation 12704223 ng/mL

Somatotropin Growth hormone, anabolic action 5,64 ng/mL

Luteinizing hormone Pituitary hormone, secretion of estrogen, progesterone, testosterone 7,8+1,9 IU/1

Follicle-stimulating hormone Pltulj[ary hormone, promote.:s the maturation of follicles in the 7.142,3 mlU/l
ovaries and spermatogenesis

Testosterone Differentiation and functioning of the reproductive system, anabolic action | 3,68+1,06 nmol/mL

Thyrotropic hormone Stimulation of thyroid function, immunomodulatory effect 291£13 mlU/L

T Snmulatlc?n of metabolism, growth apd differentiation of tissues, 2,140,6 pmol/L
reproductive processes, hematopoiesis

T4 Stlmulatlc?n of metabolism, tissue grqwth and differentiation, 5,6:£0,99 pmol/l
reproduction processes, hematopoiesis

Cortisol Metabolism of proteins, carbohydrates, fats and nucleic acids 13924515 nmol/l

G-CSF Bone marrow cell proliferation 9,87 ng/mL

TNF-a Inhibitor of cancer cell proliferation 84,5 pg/mL

IL-1p Regulatlon of @fferentlatlon of polypotent stem cells, 201,7 pg/mL
immunoendocrine system

L4 Regulatlon of @fferentlatlon of polypotent stem cells, 217 pg/mL
immunoendocrine system

IL-6 Regulatlon of @fferentlatlon of polypotent stem cells, 114,9 pg/mL
immunoendocrine system

Total protein Plastic function 76,5£14 mg/g

Cryomedicine of the National Academy of
Sciences of Ukraine - cryopreserved placental
extract (CEP). (Table 1) [2, 10, 11].

Technology of obtaining CEP. Placental
donors are healthy mothers who are examined
similarly to blood donors. The placenta is
prepared after cesarean section. Drugs are subject
to mandatory examination for prenatal
infections, syphilis, acquired immunodeficiency
syndrome, hepatitis A, B, C, cytomegalovirus
infection.

Before cryopreservation, the placenta is
washed from the blood, fragmented, the amniotic
membrane is separated and immersed in vials
with 0.2 1 of 0.9% solution (solution) of KSI,
250 mg of kanamycin and 4 ml of dimexid.

Fragments of placental tissue are
immersed in a vial of 0.5 10f 0.9% NaCl solution.
The vial is shaken for 1-2 minutes, the
supernatant is drained and a new physiological

solution is added. This procedure is repeated 5-
6 times.

0.9% NaCl solution (1:2) is added to the
dispersed tissue, kept at 4°C for 24 hours and
centrifuged for 15-20 minutes. at 4000 rpm The
resulting supernatant is filtered through millipore
filters (diameter 0.22 um), packed in clear glass
ampoules and stored in liquid nitrogen [10].
Objective - to characterize the antiulcer activity
of cryopreserved placenta extract in the model
of indomethacin-induced ulcerogenesis.

Materials and Methods

In vivo experimental studies were performed on
28 nonlinear laboratory male rats weighing 200-
220 g, which were kept in a vivarium of the
Institute of Problems of Cryobiology and
Cryomedicine of the National Academy of
Sciences of Ukraine, divided into 4 groups:

- Group I - intact rats (n=7);
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- Group II (control group) - rats with indomethacin
(JSC "Sopharma", Bulgaria) -induced
ulcerogenesis (n=7);

- Group III (n=7) - rats with indomethacin-induced
ulcerogenesis, which in the prophylactic mode was
administered intramuscularly (intravenously) CEP
(("Cryocell-cryoextract of the placenta") State
Enterprise "Interdepartmental Research Center of
Cryobiology and Cryomedicine of the National
Academy of Sciences of Ukraine, the National
Academy of Medical Sciences of Ukraine and
the Ministry of Health of Ukraine", Ukraine);

- Group IV (n=7) - rats with indomethacin-induced
ulcerogenesis, which in a prevention regimen
according to a scheme similar to the introduction
of CEP, were i.g. injected esomeprazole, a proton
pump inhibitor of the Vth generation (Joint Stock
Company "Actavis", Iceland) at a dose of 50 mg/
kg (5 injections for 3 days) (5 injections 5 days
before the introduction of indomethacin) [12].

Acute indomethacin-induced damage to
the GI tract was reproduced by a single i/g
administration to rats indomethacin at a dose of
60 mg/kg (6 UD50) [14]. Euthanasia of animals
was performed after 4 hours. after NSAID
administration by cervical dislocation under
inhalation anesthesia.

Euthanasia of animals was performed by
cervical dislocation under inhalation anesthesia.
After removal of the esophagus from the organ
complex, it was cut in the longitudinal direction
and macroscopically evaluated the structure of
MM, taking into account the recommendations
of the international scientific nomenclature group
Vevey (2011) on the severity of esophagitis and
the expansion of the standard Los Angeles
classification of gastroesophageal reflux disease

hyperemia, edema of the MM esophagus) and
N (no changes) [15, 16].

After laparotomy along the white line of
the abdomen (linea alba abdominis) a macroscopic
evaluation of the size of the stomach (bloating)
was preformed along with assessment for the
presence of adhesions with adjacent organs as a
sign of perforation. The removed stomachs were
opened along the greater curvature and washed
in 0.9% NaCl solution. The effect of the studied
drugs on the condition of the MM of GI tract was
assessed macroscopically by the following
criteria: edema, redness and the presence of
hemorrhages on the surface of the mucous
membrane. For each group, the percentage of
experimental animals was calculated according to
these characteristics and the average value of the
injury severity was assessed on the following scale:
- 0 points - no signs of injury;

- 1 point - signs of injury are weakly expressed;
- 2 points - signs of injury are moderately
expressed;

- 3 points - marked signs of injury.

In addition, GM's condition was assessed
on a scale as shown in Table 2 Calculation of
the integrated GM condition index (an ulcerative
index) was performed according to the formula
[13,17]:

Ulcerative index = (Average score on the scalex% rats
with ulcers) / 100.

The total number of ulcers in the small
and large intestine was assessed, including the
number of hemosiderin ulcers and the number
of perforated ulcers. [13, 17]

To avoid the impact on the experiment
of'the circadian rhythm of biological activity, the
experiments were always performed in the

Table 2
Score condition GM
Points Characteristics of the condition GM
0 No visible damage.
1 The presence of one or more features from the list:
edema,
hemorrhage(s),
ulcer(s) up to 1 mm in diameter in an amount not exceeding three.
2 More than three ulcers up to 1 mm in diameter or one ulcer up to 3 mm in diameter.
3 The presence of at least one ulcer diameter up to 4 mm.
4 Several ulcers up to 4 mm in diameter.
5 Perforated ulcer.
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morning from 8 to 11 o'clock. In the event of
death, the animals were dissected and
macroscopically analyzed of the abdominal
organs to establish that the lethal outcome of the
animal was not due to manipulation errors, as
well as to determine the probable cause of death.

The difference in the target concentration
of substances in the blood of mammals and
humans, which depends on the intensity of their
entry and elimination, causes species differences
in the doses of drugs to achieve equivalent
effects. Therefore, to extrapolate the average
therapeutic doses for humans to isoeffective
doses for rats, we recalculated according to the
method of Rybolovlev Yu.R. and sang. (1979)
using the coefficient of species endurance (R),
which is calculated by the formula [18]:

RO T/ Ke

where R is the coefficient of species endurance;

Q - basal metabolism, kcal / kg h;

V - volume of cardiac activity, 1 / kg h;

Kc - coefficient of cerebration (Ks=brain weight,
g / body weight. ko).

Indicator v " characterizes the endurance
of the organism to the action of a chemical
substance, and the coefficient of cerebration (Ks)
allows to take into account possible changes in
the functioning of the regulatory mechanisms of
the nervous system in maintaining homeostasis.

So for rats
R=(4,8 kkal/kg-hx23,0 I’kg/h)/(1,68 /0,2 kg)=3,62;

for mice
R=V(7, Tkkallkghx30,0 Ikg/h)/(0,42 g/0,02kg)=3,20;

for man
R=V(1,02 kkallkg-h=6,4 I'kg/h)/(1400 g/70,0kg)=0,57;
[18].

According to the method, the dose for animals
(D,) is calculated according to the proportion:
D, D,
R, R
according to the formula:
D, (mg/kg) = (D, (mg/kg)xR,) /R, '
where D, - dose for a person, mg/kg body weight;
D, - dose for animals, mg / kg body weight;
R, - species endurance constant for humans;
R, is the species endurance constant for animals.

2

The drug CEP "Cryocell-cryoextract of
the placenta" according to the instructions is used
in patients parenterally in a single dose of 1.8 ml.
Accordingly, a single dose for rats is: (1.8ml/70
kg)x6.35=0.16 ml/kg body weight or 0.02 ml/100 g
body weight of rats.

Before using the drug "Cryocell-cryoextract
of the placenta" a single dose (0.16 ml/kg)
extemporaneously (ex tempore - if necessary)
was diluted in 0.9% solution of NaCl (PJSC
"Pharmaceutical Company" Darnitsa ", Ukraine)
with calculation of 0.1 ml of 0.9% NaCl solution/
100 g of body weight and was administered
intravenously for 5 days before NSAIDs (last
administration 60 min before IV administration
of indomethacin) [13].

Bioethical compliance. All experimental
studies on laboratory animals were performed in
accordance with the requirements of Good
Laboratory Practice and in compliance with the
basic provisions of the Council of Europe
Convention on the Protection of Vertebrate Animals
Used in Experiments and Other Scientific Purposes
of 18 March 1986, European Parliament and
Council Directive 2010/63/EU of 22 September
2010 on the protection of animals. The comprehensive
research program was considered and approved
by the Committee on Bioethics at the Institute
of Cryobiology and Cryomedicine (excerpt from
Protocol No 2 of March 11, 2020).

Prior to the experiment, rats were
quarantined for 14 days (Order Ne755 of
12.08.1997 "Structure and maintenance of
experimental biological clinics"), followed by
randomization into groups of 7 individuals in
each with subsequent maintenance in standard
water-food conditions. ration (Order Ne 163 of
10.03.1996 "On daily feeding rates of laboratory
animals and producers") with free access (ad
libitum) to water and food. In all series of studies,
animals in groups were marked individually [13].

Statistical analysis. Evaluation of the
nature of the distribution of values in each group
of the sample was performed using the W-test
Shapiro-Wilk test. Homogeneity of dispersions
was determined by Levene's test. To assess the
significance of the identified differences in the
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studied indicators under different experimental
conditions, statistical analysis was performed
using parametric or nonparametric criteria.

The probability of differences between the
percentages of qualitative parameters in the
alternative form was determined by the value of
the F-test of Fisher's angular transformation (F-test).

In case of normal distribution of the
independent values, the differences between the
groups were determined in pairs by the Student's
t-test. In case of abnormal distribution of at least
one of the groups of independent quantities, the
differences between them were determined in
pairs by the nonparametric Mann-Whitney rank
U-test. The obtained values were compared with
the critical ones with a probability level above
95.0% (p<0.05), above 99.0% (p<0.01), above
99.5% (p<0.005) and above 99.9% (p<0.001)
and concluded that the probability of error.
Numerical data in the case of normal distribution
of values are given as "M+m" (M+£SE), where M
is the arithmetic mean, m (SE) is the standard error
of the arithmetic mean or M (95% CI: 5% -95%) ,
where 95% CI: - 95% confidence interval.

At abnormal distribution of the received
sizes the data are presented in the form of Me
[LQ; UQ], where Me is the median, [LQ; UQ] is
the upper limit of the lower quartile (LQ) and
the lower limit of the upper quartile (UQ). [13].

Results and Discussion
The study showed that a single injection of

indomethacin at a dose of 60 mg/kg led to a
statistically significant (p<0.05) development of
erosive-ulcerative lesions of the stomach in 100%
of rats and small intestine in 57.1% of rats (Table
3). In addition, 57.1% of animals had M-stage
esophagitis and the Los Angeles classification of
gastroesophageal reflux disease (Table 4).
Macroscopic assessment of the condition
of the central nervous system showed that in all
animals there were numerous punctate
hemorrhages (Fig. 1B), and in 49.2% of rats there
was a weak hyperemia and folding disorders (Table
). An integrated assessment of the state of the
secondary school showed that the VI in the group
of rats of the control group was 3.5 (Table 4).
Assessment of the state of MM of the
small intestine showed that 57.1% of rats
administered only indomethacin had 11.1+4.1
ulcers per 10 cm in length, of which - 7.3£2.7
with hemosiderin (Table 4), which indicated
damage not only to the superficial epithelium,
but also the intima of blood vessels. No
perforated ulcers were noted, probably due to
the study period, because for 4 hours
indomethacin did not have such a destructive
effect on the intestine, in particular due to
insufficient time to implement the mechanism
of enterohepatic recirculation of metabolites of
the latter, which according to the literature is
considered one of the key NSAIDs [3].
Prophylactic administration of
esomeprazole led to a statistically significant

Table 3
GM condition on the background of Indomethacin-induced gastropathy (M=+m or Me [LQ; UQ], n=28)
Experimental conditions Indicator
Flatulence | Hemorrhages | Hyperemia | Edema | Folding disorders
Intact rats Abs. 0/7 0/7 0/7 0/7 0/7
(n=7) (%) () () ©) ©) ©)
Points 0 0[0; 0] 00; 0] 0 010; 0]
Indomethacin Abs. 0/7 7/7* 3/7* 0/7 3/7*
(n=7) (%) () (100) (42,9) ©) (429)
Points 0 3 [3; 3] 010; 2] 0 010; 3]
. Abs. 0/7 5/7* 0/7#° 0/7 0/7#
irdometach TER L en | ) © © ©
Points 0 10,5, 2,5]*# | 0[0; 0] 0 0
Indomethacin Abs. 0/7 3/T*# 3/7 0/7 0/7#
+ Esomeprazole (%) (0) (42,9) (42,9) (0) (0)
(n=7) Points 0 0[0; 2] # 010; 1] 0 0
* - p <0.05 relative to intact animals,
#- p <0.05 relative to rats treated only with indomethacin;
° - p <0.05 relative to rats treated with indomethacin and esomeprazole
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Table 4
The state of the MM of the proximal and distal parts of the GI tract in Indomethacin - induced damage (M+m, n=28)
Parts of the i i
gastrointestinal tract: Esophagus Stomach Small intestine
Indicator Number The number of ulcers
. Number ° Number .
Number of animals . b . per 10 cm in length
£ ith of animals Average <€ g of animals
. 0 W with score in £ 5 with .
Experimental animals, | M-degree of 8 £ total with
. ulcers, the group S ulcers, . perforated
conditions n damage, abs. (%) =) abs. (%) number hemosiderin
abs. (%) e e
0 0 0/7
Intact rats 7 0 0 0 0
© 0 (U]
4/7 7/7 4/7*
i + * +4,1% +2.7*
Indomethacin 7 (57,1)* (100)* 3,5+0,33 3,5 57.1) 11,1+4,1 7,3 £2,7 0
Indomethacin + 0/7# 4/7 sesg0 0/7# o o
CEP 7 ) (57,1)*# 1,9+0,34*# 1,08 (0) 0 # 0# 0
Indomethacin + 0/7# 2/7 * 4/7* * *
Esomeprazole ! 0) s | OOF026TH | 026 | 57y | BIELA L707 0

* - p <0.05 relative to intact animals,
# - p <0,05 relative to rats that received only indomethacin;
° - p <0.05 relative to rats treated with indomethacin and esomeprazole

(p<0.05) weakening of the ulcerogenic effect of
indomethacin on the central nervous system, due,
in particular, to a decrease in the acidity of gastric
juice. Thus, the average score of visual
assessment of the state of GM was 3.9 times
lower than the rats of the control group and was
0.9£0.26 (Fig. 1D), and VI was 13.5 times
statistically significantly lower (p<0, 05) for the
indicators of rats of the control group (3.5) and
amounted to 0.26 (Table 4).

In addition, it was found that the introduction
of esomeprazole had an enteroprotective effect, as
indicated by statistically significant (p<0.05) 3.6
times lower average number of ulcerative defects
of the small intestine per 10 cm in length (Table
4), but the total number of animals with injuries,
as in the control was 57.1%.

Prophylactic intravenous administration
of CEP led, by analogy with esomeprazole, to a
weakening of the ulcerogenic effect on the
central nervous system, but was inferior in terms
of gastroprotective activity to the studied PPIL
Thus, against the background of the combined
use of indomethacin and CEP hemorrhage was
observed in 71.4% of rats, while with the use of
indomethacin and CEP only in 42.9% (Table 3).
However, it should be noted that in contrast to
rats, which were prophylactically administered
esomeprazole in animals that were similarly
administered CEP, there was no hyperemia of
the central nervous system, while in the
comparison group this feature was found in
42.9% of animals (Table 3). The discrepancies
found may be related to an increase in the SOS

Figure 1
Condition GM: A - intact rat (Group 1); B - rats with Indomethacin-induced ulcerogenesis (Group I1); C - rats with
Indomethacin-induced ulcerogenesis administered CEP (Group I11); D - rats with Indomethacin-induced
ulcerogenesis administered esomeprazole (Group IV)
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resistance of rats that were prophylactically
administered CEP to the local irritant effect of
indomethacin.

An integrated assessment of the state of
SOS showed that in rats injected in the
prophylactic mode of CEP ulcerative lesions
were twice as common as in rats injected with
esomeprazole and were observed in 57.1% of
animals (Table 4), and VI in 1.9 was lower than
in rats administered only indomethacin, which
indicates the gastroprotective activity of CEP,
but this activity was 4 times lower than in rats
injected with the studied PPI (Fig. 1B).

It should be noted that in contrast to
esomeprazole, against the background of the
introduction of CEP in animals there was no
damage to the small intestine, which indicates a
clear enteroprotective properties of the studied
cryoextract (Table 4).

Conclusions

1. It was found that a single injection of
indomethacin at a dose of 60 mg / kg led to a
statistically significant (p <0.05) development
of erosive-ulcerative lesions of the stomach in
100% of rats and small intestine in 57.1% of rats.
2. Against the background of the combined use
of indomethacin and CEP hemorrhage was
observed in 71.4% of rats, while with the use of
indomethacin and CEP only 42.9%, and VI was
1.9 times lower than in rats injected only
indomethacin, which indicates the
gastroprotective activity of CEP.

3. In contrast to esomeprazole, the introduction
of CEP has a pronounced enteroprotective effect,
as indicated by the absence of damage to the
small intestinal mucosa in rats injected with the
studied cryoextract and indomethacin.

Relationship with academic programs, plans
and themes

The article is a fragment of the planned research
work of the Department of Experimental
Cryomedicine of the Institute of Cryobiology and
Cryomedicine of the National Academy of
Sciences of Ukraine "Destructive and restorative
processes in tissues in vivo after exposure to low

temperatures and biologically active substances"
(Ne 2.2.6.113, code 2.2.6.113, number state
registration 0117U001049, term of implementation:
2017-2021, head - acting head of the department
of experimental cryomedicine of the Institute,
candidate of medical sciences, senior researcher
Chyzh M.O.). It is financed by the state budget
of Ukraine.
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