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Pedepar Abstract

Ceped emiono2iunux YUHHUKIE PO3GUMK) 8UPA3KOBOI X60-
POOU HA CbO2OOHIWHI 6Ce Hacmiue Marms Micye cmpe-
cosi ghakmopu. Ilpuuunoio popmyeanns cmpecogux 6u-
PA30K, KPIM NCUXOEMOYITIHUX NEPeNHCUBAHb, BUCTYNAIOMb
BENIUKI ONEPAMUGHT BMPYYAHHSL, MEPMIUHI A00 MeXAHIYHI

Various stressors are currently considered to play a
significant role among the etiological factors for
development of peptic ulcer disease. Along with psycho-
emotional stressing experiences, the causes of formation
of stress ulcers include major surgical interventions,
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MPAMU, MANACKA KPOBOBMPAMA, NPOZPECYIOUUL CUHOPOM
eHooeennol inmokcuxayii mowo. Cepeo nayienmie 6io-
OileHb THMeHCUsHOI mepanii ma peanimayii yacmoma
cmpecosux eupazok cmanosums 5,0%, a ¢ 30,0 - 50,0%
BUNAOKIB CMPECOBi BUPA3KU YCKIAOHIOIOMbCS KPOGOMme-
w010 ma nepgopayicio.

Merta. Oxapaxmepu3zysamu 2acmpoyumonpomexmugHy
010 Kpiokoncepeosanoeo excmpaxmy niayenmu (KEII)
Ha Mooeli 600HO-IMOOINI3aYiliHO20 cmpecy y Wypis 3a
MAKpPOCKONIYHUMU OGHUMU MA Pe3YTbmamamu 0ioxXimiy-
HO20 O0CHIONCEHHS 20MO2eHamia Cau3060i 000IOHKU
winynka (COLL).

Marepianau i MeTonu. Excnepumenmanbii 00CaionceHHs.
in vivo npogedeni Ha 28 HeNiHIUHUX 1aO0PAMOPHUX Uf)-
pax-camysix macoro 200-220 . Cmpec-iHOyKo8aHy supas-
KY WIIYHKA MOO@TI0BANIU 8 YMOBAX 600HO-IMMOOINI3ayiii-
Hoeo cmpecy (BIC). BIC mooentoeants 3a Memoouko
Takagi K. Y. et al. Akmuenicme NO-cunmaz (NOS) y COLLI
BUBHAYANU CHEKMPODOMOMEMPUYHUM MENOOOM 3d Kilb-
xicmwo HAJJ®H+H", wo oxucnioemucs.

Pe3yaibraru ii odrosopennsi. 3acmocysanns KEII, sk i e30-
Mmenpaszony, symosuno ocrabnenns supaskyeanns COLLL Ha
ye srkazysano cmamucmuyto umosipre (p<0,05) snudicernHst
8UPA3zK06020 iHOexcy (BI) 6iOHOCHO NOKA3HUKIE WYPI6 KOH-
mponvroi epynu y 9,8 ma 3,3 paszu eionogiono. Ipu yvomy,
BKA3AHUL NOKA3HUK 0)6 6MPUYL HUNCUUM HA ML 3aNn00idc-
Hoeo 3acmocyeannst KEIT nisic y wypis, akum 6600uu e30-
Menpasor, 8i0N0SIOHO NPomusupaskosa akmueHicms (I11BA)
cmanosuna 96,4 % ma 69,2 %. Jlocnioscennss akmurnocmi
rkoncmumymusHoi (cNOS) ma indyyubenvnoi (iNOS) izo0-
@opu NOS npodemoncmpyeano, wjo Ha namoOioXiMiuHOMY
PIHI Ha MJli cmpec-IHOYKOBAHO20 VIlbYePO2EHE3Y 6 MKAHU-
nax COLL giomivaemovcs cmamucmuyno 6ipo2ione
(p<0,001) niosuwennss akmuerocmi iNOS'y 5,2 pazu ujooo
NOKA3HUKIE WYpi6 IHMAKMHOI epynu ma CcmaHoeuld
0,89+0,01 HAJ[DH /xexe binka. 3a cmynerem mooyisyii ax-
muenocmi sik cymaproi NOS mak i it okpemux izoghopm 0o-
COMNCEHHST NOKA3AI0, WO NPEGEHMUBHE N'SIMUOCHHEe 66e-
OEHHsL e30Menpasony NOCHYNAEMbCS 3d eQeKMUBHICTIO
KEII Tax, akmusenicms cymapnoi NOS y wiypis, axum 660-
oW e30Menpasol, cmamucmuyHo ipo2iono (p<0,001) snu-
sunace auwe na 17,1%, 6 moii uac sax na mai 3acmocy8anis
KEII akxmuenicms 6Ka3ano02o eH3umy 3MeHUUIACh
(p<0,001) na 35,8%.

BucHoBku. /Ipoghinakmuune n'smuodenne ssedenns KEIT
cnpununuio mooynsayii akmusrnocmi cucmemu NOS 6
COlLll, sike npu MaKpoCckoniuHomy 00CHIONCEHHI BUsLGU-
nocs cmamucmudno gipo2ionum (p<0,05) snuocenns Bl
noxazHuxie wypie konmponvuoi epynu y 9,8 pasie. Tax,
axkmuenicmv NOS cmamucmuuno gipoziono (p<0,001)
sHusunacs na 35,8%, a akmuenicmo iNOS cmamucmuuno
gipociono (p<0,001) snusunrace na 58,4% w000 nokas-
HUKI6 meapun KoHmpoavHoi epynu. 11i0 uac npoginak-
muynozo pexcumy sacmocyeanns KEII nposenas eupas-
HIWLY 3a e30Menpason npoMmusUpasKosy akmueHicmy, AKa
cmanosuna 96,4% ma 69,2% eionogiono.

thermal or mechanical injuries, severe blood loss,
progressive syndrome of endogenous intoxication and
more. Among patients in intensive care units, the incidence
of stress ulcers is 5.0%, and in 30.0-50.0% of cases stress
ulcers are complicated by bleeding and perforation.
Aim. The research aims at characterizing the
gastrocytoprotective effect of cryopreserved placenta extract
(CEP) on the model of water-immobilization stress in rats
according to macroscopic data and the results of biochemical
study of homogenates of the gastric mucosa (GM).
Materials and Methods. /n vivo experimental studies
were performed on 28 nonlinear laboratory male rats
weighing 200-220 g. Stress-induced gastric ulcer was
simulated under water-immobilization stress (WIS) in
rats. WIS simulation according to the method of Takagi
K.Y etal. The activity of NO synthases (NOS) in GM was
determined spectrophotometrically by the amount of
oxidized NADPH+H".

Results and Discussion. 7he use of CEP, as well as
esomeprazole, led to a weakening of GM ulcers. This was
indicated by a statistically significant (p<0.05) decrease
in ulcer index (Ul) relative to the indicators of control
rats by 9.8 and 3.3 times, respectively. At the same time,
this indicator was three times lower on the background
of preventive use of CEP than in rats treated with
esomeprazole, respectively, antiulcer activity (AUA) was
96.4% and 69.2%. The study of the activity of constitutive
(cNOS) and inducible (iNOS) isoforms of NOS showed
that at the pathobiochemical level against the background
of stress-induced ulcerogenesis in the tissues of the central
nervous system there is a statistically significant
(p<0.001) increase in iNOS activity in 5.2 times was
0.89+0.01 NADPH /minxg protein. According to the
degree of modulation of the activity of both total NOS
and its individual isoforms, the study showed that
preventive five-day administration of esomeprazole is
inferior to the effectiveness of CEP. Thus, the activity of
total NOS in rats administered esomeprazole was
statistically significantly (p<0.001) decreased by only
17.1%, while the activity of this enzyme decreased
(p<0.001) by 35.8% due to the use of CEP.
Conclusions. Prophylactic five-day administration of
CEP modulated the activity of the NOS system in the
central nervous system, which in a macroscopic study
appeared statistically significant (p<0.05) reduction in
Ul relative to rats in the control group by 9.8 times. Thus,
NOS activity statistically significantly (p<0.001)
decreased by 35.8%, and iNOS activity statistically
significantly (p<0.001) decreased by 58.4% relative to
the control animals. CEP under the prophylactic regimen
showed more pronounced anti-ulcer activity than
esomeprazole, which was 96.4% and 69.2%, respectively.
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Beryn
BupaskoBa xBopo6a (BX) nutyHka ta qBaHan-
LATUITAJIO] KAIIKH HAJIEKNATH 10 HAWOIIBII aK-
TyaJbHHUX TIPOOJIEM CYJacHOT TaCTPOCHTEPOJIOT I
[1-3]. TTocimarouu ojiHE 3 MPOBITHUX MiCIb CEPENT
3aXBOPIOBaHb IUTYHKOBO-KHIIKOBOTO TPAKTY
(ILIKT), BoHa mMae HaJI3BUYAlHE MEIUKO-COITi-
aylbHe 3HAYEHHSI, aJpKe MOIMPEHHS BKa3aHo1 a-
tonorii cranoBuTh 8,0%-10,0% cepen nopocio-
ro HaceJeHHs mpare3aaTHoro Biky [3]. Ha cpo-
roHi BX po3misiaroTh K MOJieTioNorigHe, Te-
HETUYHO Ta MAaTOT€HETUYHO HEOJHOPIIHE 3aXBO-
proBanHsl. OCHOBHUMH €TIOJOTIYHUMH YUHHH-
KaMH BUPa3KOyTBOPEHHS B racTPOLyOICHAIbHIN
30HI € CMAaJKOBa CXMJBHICTh, iH(IKOBAHICTH
Helicobacter pylori, Tunu HepBOBOi Ta €HIO-
KPUHHOT perymsiii, IMyHHHIA CTaTyC HUTOKIHO-
BOTO Mpo(diro, HeHPOIMyHOCHAOKPHHHI TTOpY-
menHs Tomo [3]. Ha cygacHoMy etarti ocoOnmuBe
MicIie cepesi MpUUrH po3BUTKY BX Bce wacrire
BIJIITPaOTh CTPEC Ta EMOIiITHE MTepeHAIPYKEH-
Hs, 0COOJIMBO cepell 0ci0 mpare3JaTHOTO BiKY.
[TpuunaOIO (hOpMYyBaHHS CTPECOBHX BUPA30K,
KpiM IICHXOEMOIIITHUX TepeKuBaHb, BUCTyIA-
IOTh BEJIMKI ONEpaTWBHI BTPYYaHHs, TePMIiuHi
ab0 MexaHIYHI TpaBMH, TsDKKa KPOBOBTpATA,
MIPOTPECYIOUN CHHJIPOM €HJIOTEHHOI 1HTOKCH-
Kartii Tomo. Cepe/ MarieHTiB BiTUICHb 1HTCH-
CUBHOI Tepartii Ta peaHimMarlii 4acTota CTpeCOBHX
BHUpa3ok craHoBuTh 5,0%, a B 30,0-50,0% BU-
MaJIKiB BOHU YCKJIQJHIOIOTHCS KPOBOTEUOIO Ta
nepdopariiero [2]. Epo3ii Ta Bupa3ku cim30BOi
o6ononku (CO) KT MoxyTh BUHHKATH BXKE
gyepes3 KiIbKa TOIMH MICIsl TocIiTamizarii y Bii-
JIJICHHS IHTEHCUBHOI Tepartii, a B micsionepa-
iHui nepion moxioHi 3minu COILI koHCTaTY-
I0Th Hal4acTille y mepii Tpu JOOH Micis ome-
pPaTUBHOTO BTPY4YaHH:, 30KpeMa i uepe3 Henlo-
JKH Tiepeonepamniiaoi miarorosku [2]. 1o oc-
HOBHHUX TAaTOT€HETUYHUX JIAHOK CTPEC-1HIYKO-
BAHOTO yJblleporenesy Hajexars: imemis CO,
rimepcexperisi COMTHOT KUCIOTH Ta 3HWKCHHS
CeKpellii riipokapOoHaTy.

3Ba)karouM Ha BUIEHaBeAeHI (aKTH,
npodinakTrka OpMyBaHHS CTPECOBUX BUPA30K
Ma€ BEJIMKE METUYHE Ta COIIaTbHO-EKOHOMIYHE
3HA4YCHHS. SIK MOTEHIIWHUH JIIKapChKHiA 3aci0 3

NPOTHUBUPA3KOBOIO aKTHUBHICTIO HAIy YBary
MPUBEPHYB Mpernapar KPOiKOoHCEPBOBAHOTO EKCT-
paxty ianenTu (KEIT), ctBopennit ¢paxiBusmu
[HcTuTyTY ipoGIieM KpioOioorii 1 KpioMeTuIm-
Hu HartionanmsHo1 akaiemii Hayk Ykpainu (M. Xap-
kiB). Binomo, mo KEII BnnmnBae Ha opranu-mi-
IIEH1, CTUMYJIIOIOYH 1X (PYHKIIOHYBaHHS, Ta IMi/1-
BUIIY€ HECTICIM(IUHY PE3UCTEHTHICTH OpraHi3My
JI0 HECTIPHATIIMBUX (DAaKTOPIB 30BHIIIHBOTO Ce-
PEIOBHINA Ta CTPECOBUX YNHHUKIB, CTUMYJTIOE pe-
MapaTUBHI BIACTUBOCTI KIIITUH TPH MOIIKOKEH-
HSIX Ta 3aXBOPIOBAHHSX PI3HOTO reHesy [4-6].

3a manmmu giteparypu KEII nposiise
BUPAa3Hy TacTPONPOTEKTUBHY Jlii B yMOBaxX Me-
JUKAaMEHTO3HOTO yiblieporenesy. Tak, Ha T
npo(iTaKTUYHOTO BBEJICHHS MPOTHBUPA3KOBA
axtuBHicTh (IIBA) KEII cranosuna 69,1% mpu
rOCTpii IHAOMETaIMH-1HAYKOBaHI| racTponarii
(Bupazkosuii ingekc (BI)=3,5 ta 1,08 BiamoigHO
y IIypiB KOHTPOJIBHOI TPYNH Ta MIypiB, SKHUM
Beogwi KEII) [6].

Meta poOoTH-OXapakTepu3yBaTH ract-
POLUTONPOTEKTUBHY JIif0 KPIOKOHCEPBOBAHOTO
EKCTPAKTY TUTAIICHTH Ha MOJIEITi BOJHO-1MOO1Ti-
3aIifHOTO CTPECY Y LIyPiB 32 MAKPOCKOTIYHUMHU
JAHUMH Ta pe3yJabraraMu 0i10XIMIYHOTO JTOCITi-
JDKEHHSI TOMOTEHATIB CITM30BOi 0O0IOHKH IIUTYHKA.

Marepiaa i MmeToau

ExcriepuMeHTanbHi TOCHIHKEHHS in Vivo Tpo-
BeJICHI Ha 28 HeNliHIHHUX 1a00paTOPHUX Iypax-
camirsix Macoro 200-220 r, po3nineHux Ha 4 Tpy-
nu: [-inTaxTHi mrypu (n=7); Il (koHTpOIBHA TpPY-
a)-IIypyu 31 CTpeCc-iHAYKOBAaHUM YPaKCHHIM
COUI (n=7); I (n=7)-urypu 31 cTpec-iHayKO-
BaHUM ypaxkeHHsM COLL, sikuM y ipodimakTid-
HOMY PEKUMI BBOAWIIM BHYTPILITHEOM'S130BO (B/M)
KEII ("Kpiouemn-kpioeKkcTpakT MmiameHTn"
(depxaBne mignpuemcTBo "MixBigomMuunii Hay-
KOBUH IEHTP Kpiobiosorii i KpioMeauIImHU
HAH, HAMH ta MO3 Vkpainu", m. Xapkis,
VYkpaina); [V (n=7)-1rypu 31 cTpec-iHIyKOBaHIM
ypaxkenHsm COLI, sxkuM y npodigakTHIHOMY
pPEeXHMI 32 CXeMOI0, aHAJIOITYHOIO BBEJIEHHIO
KEII, BHYTpIIIHbOIIITYHKOBO (B/ILIT) BBOIMIN
1Hr161TOp MPOTOHHOT TOMIIH €30METIPa30 y 1031
50 mr/kr [7-9].
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Crpec-iHayKoBaHYy BUPa3Ky HITyHKA MO-
JISJTFOBAIA B YMOBaX BOJTHO-IMMOOLTI3aIiitHOTO
crpecy (BIC) y mypiB, sikuii Ha piBHI MaTo0i0-
XIMIYHUX 3MiH Y TpaBHii CHCTEMI € BIAMOBII-
HUKOM roctporo crpecy B itofaunH [7]. BIC mo-
nemoBaHHs 3a Metonukoro Takagi K.Y. et al.,
[10]. IlypiB iMMOO1Ti3yBaIu B iHAUBITyaTbHUX
IIeKcuriacoBux nexnanax 3a Koranom O.X. Ta
BEPTHKAIBHO 3aHYPIOBAJIH JIO PIBHS SIPEMHOT 5IM-
KU y Boaly Temneparypotro 23,0+0,5°C. TBapun
BUTPUMYBAJIX y BOJIi IPOTSITOM 5 TOJT, ITICIISt YOTO
iX BUBOJWIIM 3 €KCIIEPHUMEHTY LUISIXOM ILIEpBi-
KaJIBbHOT JUCIOKAaMii T iHrasmiiHuM "payr-
HapKo3oM".

[Ticns mamaporomii o Giii niHii xKUBOTA
(linea alba abdominis) TpOBOIMIIN OILIIHKY PO3-
MipiB IUTyHKA (3AYTTs) Ta HASIBHICTH CTIAHKOBUX
NPOIECIB 13 CYMDKHUMH OpPraHaMu, SIK O3HaK
nepdopartii. EkcTuprioBani NUTyHKHA PO3KPUBAIN
10 BEJMKIW KpuBU3Hi (curvatura ventriculi major),
npomuBain y 0,9% p-ui NaCl. B nocmipky-
BaHUX JTiKapchkux 3aco0iB Ha ctan COILI ori-
HIOBAJTM MAKPOCKOIIIYHO 32 TAKIMHU KPUTEPISIMH:
HaOpsIK, TinepeMisi Ta HassBHICTh KPOBOBHJIUBIB
Ha TOBEPXHI CIM30BOi 000IOHKHU. {151 KOKHOT
TPy TPOBOAMIN PO3PAXYHOK BiZICOTKOBOTO
CKJIa Ty MiJIOCIIITHIX TBAPUH 32 BKa3aHUMH 03-
HAaKaMU Ta CepeTHE 3HAYCHHS 1X BUPA3HOCTI, SIKY
OLIIHIOBAJIH 3a MIKaJor0: 0 GaniB-o3HaKa BiZCYT-
Hs1; 1 Oam-o3Haka cmabo BupaxeHa; 2 0amu-03-
Haka IMOMIpHO BHpa)keHa; 3 6aiu-o3Haka 100pe
BUpaxeHa [7].

OxpiM TOTO MPOBOAMIIHN OIIHKY CTaHy
COIII 3a 6anpHOIO mKanor SAxosnesoi JI.B. [7].
Po3paxyHOK iHTETpaJbHOTO TOKAa3HUKA CTaHY
COIII-BI mpoBoamu 3a (hopMyIoro:

BI=(Cepeoniii 6an 3a wxanorwx% meapun 3
supazkamu)/100

I1BA BuzHauamu 3a GopMymoro:

IIBA=((BI docnionoi epynu-BI koumponvroi epynu) /
BI xonmponvnoi epynu)x100

[Ipenapar KEII "Kpiouenn-kpioekct-
PaKT IUIaeHTH" 3TiHO 3 THCTPYKIII€I0 3aCTOCO-
BYETHCS Y TAIIEHTIB MAapEeHTEPaTbHO B Pa30Bii
no3i 1,8 M. BignosigHo pa3oBa 103a 1S mypiB
ctaroBuTh: (1,8 Mir/70 kr)x6,35=0,16 M1/ KT Ma-
cu Tina a60o Bigmosigao 0,02 M1/100 r Macu Tina

mypa [5]. KEII orpumanu HaykoBui [HCTHTYTY
npobieM Kpiobionorii i kpiomenuman Hartio-
HAJBHOI akajemii HayK YKpaiHu, siKi ¥ po3po-
OWIIM Ta BITPOBAIMIIN B IPAKTUKY YHIKAJIBHY Me-
TOAMKY MOTO TPUBAJIOro 30epiraHHs y HU3BKO-
TemreparypHoMy cepenosuiii. J{oope Bimomo,
IO y IUIALEHT] Jy’e BUCOKA aKTHBHICTh PSAY
(bepMmeHTiB: nuxanpHi pepMeHTH (MOHOAMIHO-
OKcHIa3a, CUCTeMa IMTOXPOMOKCH1a3), KaTaja-
3a, HAJI- i HAJI®-nmiadopasu, cykunHaTIeri-
poreHasa, CUCTEeMH TicTaMiH-TiCTaMiHa3a, are-
THJIXOJIiH-aI[eTUIX0JiHeCcTpepas3a, GpakrTopu
3ropTaHHs Kposi Ta piOpuHOMizy Ta iH. Y mia-
IIEHTI TaKOX BiJIOYBa€ThCS CHHTE3 OLIKIB, 1110
BigHOCATRCS 10 Knacy LJI-IJI1, 1J16, LJIS, 1J12,
OJHI€I0 3 (DYHKIIN SIKUX € IHAYKIiS TyMOpaib-
HUX (aKTOpiB HecTIeNU(HiIYHOT pe3UCTEHTHOCTI,
a CEKpPEeTOBaHUH KIITHHAMH TPaHC(HOPMYIOUHIA
(hakTOp POCTY CTUMYITIOE perapallito 3a paxXyHOK
aKTUBAIlli Me3eHXIMAIILHUX KJIITHH Ta MPOIIECIB
HeoBacKymspu3ailii. Kpim Toro, 1o ckiamay npe-
napaTiB TUIAIEHTH BXOAUTH PsJT (PaKTOPIB POCTY:
remaronutiB (HGF), incyninononionuii (IGF),
¢i6pobnactiB (FGF), eninepmansuuii (EGF),
HepBiB (NGF), kononiectumymorounii (CSF) Ta
iH. [4-6]. Jocmimkenas noka3anu, mo KEIT
BIUTMBAE HA OPTaHU-MIIICHI, CTUMYJIIOIOUH X
(GyHKIIOHYBaHHS, Ta MiABHINY€E HecTIeUUpidHy
PE3UCTEHTHICTh OpPTaHi3My /10 HECIPUATINBUX
(hakTOpPiB 30BHILITHHOTO CEPEIOBUINA TA CTPECO-
BUX YNHHUKIB, IPOSIBIISIE aHTHOKCHIAHTHY, IMO-
HOMOJIETIOI0UY, MPOTUBUPA3KOBY, METa00JI0-
TponHy aii [4-6].

[epen 3acrocyBannsam npenapary "Kpio-
EIJUT-KPIOCKCTPAKT ruianeHTu" pa3osy o3y (0,16
MJT/KT) €KCTEMIIOPAJIHHO (€X tempore-3a rmoTpeon)
pozBoamim y 0,9% p-ni NaCl (ITpAT "®apmaries-
tuHa pipma "lapauis"", Ykpaina) 3 po3paxyHKy
0,1 M 0,9% p-uy NaCl/100 r macu Tina Ta BBO-
WA B/M y TIpOUTaKTHUHOMY pexumi-1 p/n
yIponoBx 5 nHiB [4, 7].

AxtuBaicTh NO-cunTa3 (NOS) y COII
BU3HAYAJM CIIEKTPO(YOTOMETPUUHUM METOJIOM
3a kinbkictio HAJI®H,, mo oxkucmoerses [11].
Jlna orpumanns romorenary COIL nepdy3yBsa-
mm xonoaHuM (+4°C) 6ydepHumM pozurHOoM (250
MMOJIb caxapo3a, 5 Mmosib Na, EDTA, 5 mmonb
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tpuc-HCI 6ydep (pH=7,4)) Ta romoreHizyBamm
pu 3000 06/xB (TEIOH-CKIIO) ¥ CepEIOBHIIT
oydepnoro posuuny. ['omorenatu COIII
iaKyOyBasm 20 xB mpu temmepatypi 40°C 3 1
MJI peakniiHoi cymimi (Ipu BU3HAYEHHI
cymapnoi aktuBHOcTi NOS (iNOS Ta cNOS):
CaCl,, tpuc-HCI, MgCl, HAJIOH+H", L-Apr;
npu Bu3HaueHH1 akTuBHOCTI INOS: E/ITA, Tpuc-
HCI, MgCl, HAII®H+H", L-Apr) [11]. Peaxuito
synubsau goxasanusM 0,3 ma HCIO, rta
nerrpudyrysaim (3000 06/xB), B HamoCaI0BIi
pinuHi Bu3Hayamu koHmeHTpariro HAJIOH+H",
Ky PEECTPYBAJIH 32 CBITJIOTIOTIIMHAHHAM IPH
nowxuHl xBwn A=340 aMm. AxtusBHicTE cNOS
BU3HAUYAJIM K PI3HUIIO MK PIBHEM 3arajibHOT
NOS Ta iNOS. AxrusHnicth NO-cuHTa3 BHUpa-
xanu y HaMoib HAJIOH2/xBxT Oinka.

bioetnyni acnekTu nociigxkeHHs. Bci
eKCTIEPUMEHTAIbHI TOCIIPKEHHS HaJ| JJabopa-
TOPHUMH TBAPHHAMHU BUKOHAHO 3 YPaXyBaHHSIM
BUMOT HaJIEKHOI J1ab0opaTopHOi MPaKTUKHU
"GLP" (Good Laboratory Practice), BimoOpasxe-
HUX B HacTaHoBi "Jlikapchki 3acobu. Hanexna
nmabopaTropHa mpakTuka', 3aTBepAKeHOi 3aKo-
HOM Ykpainu, HakazoM MO3 Ykpainu Ne 95 Bif
16 motoro 2009 p. i 3 OTpUMaHHIM OCHOBHHUX
nonoxxeHb KouseHiii Pagu €Bponu ipo oxopo-
HY XpeOeTHUX TBapHH, KOTPi BUKOPHCTOBYIOTHCS
B EKCIIEPUMEHTAaX Ta B 1HIIUX HAYKOBHUX ITUISIX
Big 18 Gepesns 1986 p., AupextuBu €Bpomneii-
cekoro nmapiamenTy Ta Pagu €C 2010/63/€C Bin
22 Bepecust 2010 p. mpo 3axXUCT TBApHUH, SKi BHU-
KOPHCTOBYIOTBCS UIsSl HAyKOBUX LW, HaKa3y
MO3 Vkpainu Bix 14 rpymas 2009 p. Ne 944
"IIpo 3arBepmxenHs [lopsaky mpoBeaeHHs 10-
KJIIHIYHOTO BUBUYEHHS JIKapChKUX 3ac00iB Ta
eKCTIepPTH3H MaTepialiB JOKIHIYHOTO BUBYCHHS
Jikapchbkux 3aco0iB", 3akony Ykpainu Binm 21
motoro 2006 p. Ne 3447-1V "[1po 3axuct TBapuH
BiJ] JKOPCTOKOTO TIOBOJKEHHS .

Jlo mouaTky eKcriepuMeHTY LIypH BIPO-
noBXk 14 n1i6 nepeOyBany B yMOBaxX KapaHTHUHY
(Haka3z Ne 755 Bin 12 cepmas 1997 p. "Crpyk-
Typa Ta yTpUMaHHs eKCIIEpUMEHTaIbHUX 010710-
IYHUX KIIHIK"), MCIIs 90T0 MPOBOAMIIACS PaH-
JIOMi3aIlisi Ha TPyHH 1Mo 7 0COOMH y KOXKHIH 13
MOAATBIINM YTPUMAHHIM B YMOBaX CTaHIapT-

HOTO BOJIHO-Xap4oBoro pamiony (Haka3z Ne 163
Bix 10 6epesnst 1996 p. "IIpo m1060Bi HOpMU TO-
JyBaHHS JTaOOPAaTOPHUX TBAPHH Ta MPOIYLEH-
TiB") 3 BUTbHUM JocTynoM (ad libitum) o Boau
Ta Ki. Y BCIX cepisix TOCIiIKEHHs TBapUHAM y
rpyrax HaHOCWIJIM 1HAMBITya bHI MITKH [7].

Cratuctuuny 0OpoOKy ofepKaHHMX pe-
3yJBTaTiB MPOBEACHO 3 BUKOPUCTAHHSAM TPUK-
JAJHOT POTPAMHU JIJIsi POOOTH 3 €IEKTPOHHUMU
tabmumamu  "Microsoft Office Excel 2003;
2013" (Microsoft Corporation, CIITA) 3a momno-
moror posmupenHs "Real Statistics" (http://
www.real-statistics.com/). OIiHKy XapakTepy
PO3MONLTY BETHYUH Y KOKHIN TpyTIi BUOIPKOBOT
CYKYITHOCTI MPOBOJMIIA 3 BUKOPHUCTAaHHAM W-
kputepito [amipo-Binka (Shapiro-Wilk test,
n<50). OgHOPIAHICTH TUCTIEPCii BU3HAYAIHN 32
kputepieM JleBena (Levene's test). st omiHku
3HAYYIIOCTI BUSBICHUX BiJIMIHHOCTEH JOCITi-
JDKYBaHHX TOKa3HUKIB 32 PI3HUX YMOB €KCIIe-
PHMEHTY MPOBOAMIIM CTATUCTUYHUH aHA3 3 BU-
KOPHCTaHHIM NapaMEeTPUIHUX a00 HermapameT-
PUYHUX KPHUTEPIiB.

[Tpu HOpMaTEHOMY PO3MOILITI HE3AIeK-
HUX BEJTMYMH BIIMIHHOCTI MK TpyliaMH BU3Ha-
YaJy nomnapHo 3a t-kpurepiem Croronenta. [pu
HEHOPMaJIBHOMY PO3MOALITI O0aii OHI€ET 3 TPy
HE3aJIe)KHUX BEJIIMYUH BIIMIHHOCTI MK HUMH
BU3HAYaJIM MOTIAPHO 32 HellapaMeTPHYHUM paH-
roeuM U-kputepiem Manna-Yitai (Mann-
Whitney). BiporiHiCTh Bi]MIHHOCTEH MiX BiZICOT-
KOBUMH YaCTKaMH SKICHUX MapaMeTpiB B ajlb-
TepHATHBHIN (hOpMi BU3HAYAIM 32 3HAYEHHSM F-
KpuTepito KyToBoro neperBopennst @imepa (F-
test). OTpumaHi pe3ysIbTaTH MOPIBHIOBAIH 3 KPH-
TUYHUMH 3HAYCHHSMU TIPU PiBHI BipOT1HOCTI
Butie 95,0% (p<0,05) Ta Butme 99,0% (p<0,01).

[{udposi maHi y pa3i HOPMAIEHOTO PO3-
MOJIITy BEJIWYUH HaBeAeHl y Bunsaai "M+m"
(M=£SE), ne M-cepenne apupmMeTHuHEe 3HAYCH-
Hi, m (SE)-ctanaapTHa nmoxuOka ceperHbOro
apupmernynoro a6o M (95% II: 5%-95%), ne
95% J1:-95% noipuwnii intepsan (Confidence
interval-CI). Ilpu HeHOpMaTbHOMY PO3MOILII
OTPUMAaHUX BEJIMYMH JIaHi MPEICTABICHO Y BUT-
nsai Me [LQ; UQ], ne Me-meniana, [LQ; UQ]-
BEpPXHS M€Ka HWKHBOTO (TIEepIIOro) KBapTHUIISA
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(lower quartile-LQ) Ta HUXHS MeXa BEpXHBOTO
(Tpetporo) kBaptuist (upper quartile-UQ) [7].

PesyabTaTH it 00roBOpeHHs

JlocaiKeHHs TOKa3aio, 10 MH'SITUTOJWHHA
iMMOO1Ti3a11is ITypiB 13 3aHYPEHHSM Y BOAY IPH-
3BeJIa JI0 CTaTUCTUYHO BiporigHoro (p<0,05) Bu-
paskysanns COIL 'y 100,0% nrypiB KOHTPOJIBHOT
rpynu (Ta6m. 1). IIpu MmakpockomnigHOMY JOCTTi-
JDKEHH1 y TBapHH KOHTPOJBHOI TPYIH MPOCTeE-
KyBaJHCcsd MHOXKHHHI epo3ii Ta remoparii i ri-
nepemist COLL, a BI cranoBus 3,9. 3acrocyBan-
Hs KEII, sk 1 e30Memnpa3oiy, IpuU3BeNo 10 OC-
nabnenns BupaskyBanns COILl. Ha e Bka3yBa-
70 craructuyuHo Biporigae (p<0,05) 3HMKeHHS
BI BiIHOCHO TOKa3HMKIB LIypiB KOHTPOJIHHOI
rpynu y 9,8 Ta 3,3 pasu Bianosigno (Tabm. 1).
[Tpu boMy, 3a3Ha4YeHUH MOKa3HUK OyB BTpHUUi
HIDKYMM Ha TJ1 TPEBEHTUBHOTO 3aCTOCYBAHHS
KEIT Hix y 11ypiB, IKUM BBOIAMIIN €30MEMNPa30,
IIBA cranoBuia 96,4 % ta 69,2 % BiaIOBIIHO.
e Bka3ye Ha 6inbm Bupasny [IBA KEIT 3a ymoB
NpoQIaKTUIHOTO PEKUMY 3aCTOCYBaHHS, IO-
PIBHSHO i3 €30MEMpPa3oyioM, IO Y3TOIKYETHCS
13 MexXaHi3MOM /i1 0CTaHHBOT0, aJKE 1HT10ITOpH
IIPOTOHHOI OMIIH € €()eKTHUBHUMH 3a JIIKYBaJIb-
HOTO pPEeKUMY 3acTocyBaHHsA. BomHouac moci-
JUKEHHS T10Ka3aj1o0, IO IT'SITHIEHHE BBEICHHS
KEIT nposinsie Bupaszny [1BA na moneni BIC y
mypiB. Epo3uBHO-BHPA3KOB1 YIIKOAKCHHS
COUI na i BBenennst KEIT npocrexeni nure
y 28,6% mypis, a rinepemis COUI-nume y

42,9%, B TOU ke Yac MpH 3aCTOCYBaHHI €30Me-
npa3oity epo3ii, reMoparii Ta BUpa3KoBi e heKTr
COIII Bigmiueni y 71,4% TBapuH.

Jiis BuBuennst mexanismiB [IBA KEIT na
i BIC y mypiB Oynu mpoBezieHi 6ioximiuHi 10-
ciimpkenHs romorenatiB COL i3 Bu3HaYeHHAM
aktuBHOCTI NOS, ake 100pe BiJoMO, IO MPOo-
BiJTHUM MEXaHi3MOM YIIbIIEPOTeHHOI i CTpecy
€ BAa30KOHCTPUKIIISA CYIWH BHACIIIOK Jii KaTe-
XOJIaMiHIB 3 MOJAIBIIOI €HOTENiaTbHOI0 JTHC-
(GyHKITIE€I0, TPOTUIIO JI0 K0T YHHUTD HITPOTEHY
morookcu (NO). [Ipore Biomo, 1o HaaMipHA
KibKicTh NO mposiBIIsie SIK 3aXHCHI, TaK 1 IIATO-
TOKCHYHI BiacTuBOCTI [12, 13].

BcTanosieHo, 110 5-roguHHa €KCITO3ULIS
BIC mpu3sBena 10 CTaTUCTUYHO BipOT1AHOTO
(p<0,001) migBUIIEHHS CyMapHOi aKTHBHOCTI
NOS BaBiui, MOPIBHSAHO i3 TOKa3HUKAMH 1HTAKT-
HUX IMypiB, Ta cranoBuna 1,23+0,02 HAZI®H. /
xBxT Oinka ta 0,62+0,02 HAJI®H, /xBxr Oinka
BinnoBigHO (Tao6m. 2). locniKkeHHsI aKTUBHOCTI
koHcTUTyTUBHOI (cNOS) Ta iHAYHMOENHHOT
(INOS) i30dopm NOS mpogeMOHCTpyBao, M0
Ha MaTo0i0XiMiYHOMY piBHI Ha TJIi CTpec-1HIy-
KOBaHOTO yibiieporeHe3y B TkanuHax COILLI Bin-
Mida€eTbesi cTaTucTuyHO BiporigHe (p<0,001)
nigBumieHHs aktuBHOCTI INOS y 5,2 pa3u Bij-
HOCHO TIOKa3HUKIB IypiB IHTAKTHOI I'Pyny Ta
cranosmia 0,89+0,01 HADH, /xBxr Ginka.
BogHouac BiMi4eHO CTAaTUCTUYHO BIpOTiJIHE
(p<0,001) 3umxenns akruBHOCTI cNOS Ha
24,5% BITHOCHO MTOKa3HUKIB TBAPHH, K HE TTiJ1-

Tabnuys 1

Bnnue KEII 3a npoginaxmuunozo pexcumy eeedenns na cman COLL na mui 600H0-imo0iniz3ayitino2o cmpecy y wypis
(M=£m (95% J1I) abo Me [LQ; UQ], n=28)

VMoOBH Eposii THopym. K-tb TBapun 3 | Cepenniii
. n 3nyrra Ta Iinepemia | Habpak . BHPAa3KaMHu, 0an B BI
JocTixy resoparii CKJIATYaCTOCTI abe. (%) rpyni
7 | Abec. 0/7 0/7 0/7 0/7 0/7 0/7
InrakrHi mypu (%) 0) (0) (0) 0) 0) (0) 0 0
banu 0 0 0 0 0
7 | Abec. 0/7 7/7* 7/7* 3/7 3/7 7/7* 3,9+0,26* | 3,9
BIC (%) 0) (100) (100) (42,9) (42,9) (100) (95%I:
banu 0 3[3;3]* 31[3;3] 07[0; 2] 0[0; 2] 3,3-4.4)
7 | Abc. 0/7 2/7# 3/7*# 0/7 0/7 2/7# 1,3+0,34*# | 0,4
BIC+KEII (%) 0) (28,6) (42,9) 0) 0) (28,6) (95%I:
banu 0 0[0;1,5]# 0[0;2,5] 0 0 0,6-2,0)
7 | Abc. 2/7 5/7* 3/7*# 0/7 0/7 4/7* 2,1+0,49%% | 1,2
BIC+E3omenpason (%) (28,6) (71,4) (42,9) 0) 0) (57,1) (95%I:
Bamm | 0[0; 17 | 2[1;3]* 010, 1] 0 0 1,1-3,0)

*p<0,05 6i0HOCHO NOKA3HUKIE [HMAKMHUX MEAPUH,
#-p<0,05 sionocno nokasHuxis wypis, niooanux BIC (konmponvna epyna);
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nasanuck BIC (Tao6m. 2).

OtpumaHi 1aHi y3ro/pKyIOThCS 3 JTiTepa-
TYPHHMH 1 3aCBiT9YIOTH, 10 HauUIIoKk NO 3a
YMOB HOTO 3HaUHOTO YTBOPEHHS NP CTpec-iH-
JYKOBAaHUX YIITKOKEHHSX YNHUTB ITATOTOKCHY-
HY Ta Mpo3anajibHy 0, aJPKE TIIOKCIs, 10 Mae
MicCIle MPH 3pOCTaHHI KOHIEHTpAIlil Karexoa-
MiHIB, CIIyTY€ TIEPEyMOBOIO JUISI PO3BHUTKY OK-
CHJIATUBHOTO CTPECY, SIK HACIIJIOK, Y pe3yJIbTari
B3aeMoii i3 cynepeokcua-anionom O 3 NO
YTBOPIOETHCS BUCOKOAKTUBHHUU CHUIBHUU
okucHUK-TiepokcHHITpUT (ONOO"), sikuit, B3ae-
MOJIIFOYH 3 JIIITIJJaMU, MOXKE CIIPUYUHUTH TIep-
OKCHJIAIlIF0 OCTAHHIX, & YTBOPEHHS HITPOTHUPO-
3UHY TIPY B3a€MO/Ii1 3 TAPO3HHOBUMH 3aJIHIITKA-
MU OUIKIB OpyIIye ix (yHKIIiT, BHACIIIOK IIbOTO
BiJIOYBAIOTHCS 3MIHHM KIIITUHHOTO METaboIi3My
Ha BCix piBHsX [14, 15].

Bigomo, 110 yTBOpEHHSI IEPOKCUHITPH-
Ty-0CHOBHUH u1six MeTabomismy NO. KinbkicTb
HOT0 3aJIEKUTH N VIVO BiJl pEJIATUBHOTO HAJIXO-
JmoxeHHst NO Ta cynepoKcH/l aHiOHY B TKaHUHU,
NpUYOMY KOHIIEHTpaIlii 000X BUTbHOPAIUKAIIb-
HUX CIOJYK MatOTh OyTH PUOIU3HO OJJTHAKOBU-
mu [14, 15]. € BimomocTi mpo Te, 10 MePOKCH-
HITPUT CTUMYJTIOE€ MATPUYHY METaJIONPOTETHKI-

Ha3y-8 (MMP-8), sika Bifirpae BayxJIvBy poiib y
pyiiHyBaHHI Ta niepeOy/IoBi TKaHHH SIK y ¢i3io-
JIOT1YHUX YMOBaX, TaK 1 IPU PO3BUTKY 3amaieH-
Hs Ta iH¢ekuii. Kpim akrtuBamii MMP-8, nep-
OKCHHITPHUT JIETKO 1HAKTHBYE TKAaHUHHUHN 1HTI-
6itop MMP ta inriGiTop npoTteinasu (enxacrazu
HEUTPO(DiNiB) y TUIa3Mi KpoBi JIFOMUHH. Takum
grHOM, ONOQO" IpHCKOPIOE MOIIKOKEHHS TKa-
HUH 1 CIIPHYUHSIE PO3BUTOK PI3HMUX IMATOJIOTIY-
HUX CTaHIB OPTaHi3My IIISTXOM aKTHBAII] ITUK-
JIOOKCUTE€HA3U-KITIOYOBOTO (DEPMEHTY CHUHTE3Y
MIPOCTATNIAaH/IMHIB, SIKi € CWIILBHUMU MeJllaTOpaMu
zananenHs. Kpim Toro, 3a Tpuainoi aii ONOO-
Ha IJIaIKOM'sI30B1 KJIITUHH CYIWH CIIOCTEPIraeTh-
Csl BTpaTa OCTaHHIMHU 3[aTHOCTI HOPMaJIbHO pea-
ryBati Ha (i3i0JOTi4YHI MOAPA3HUKH, BHACITIJIOK
I[HOTO HACTA€ HE3BOPOTHA pEJIaKcaIlisi MIOIUTIB.
Taxi mporecu MOXyThb MPU3BOAUTH A0 IMOPY-
IICHHSI PETiOHAPHOTO KPOBOTOKY, IO € YIITKO-
JDKYIOUUM (haKTOpOM IpH yiblieporenesi [ 14, 15].
[MpodinmakTuyae N'ITUIACHHE BBEICHHS

KEII npu3Beno A0 CTaTUCTHYHO BipOTiTHOTO
(p<0,01) 3HMKEHHS CTpeCc-IHAYKOBAHOI TilepeKc-
npecii sik NOS, Tak 1 iNOS (Ta6u. 2). AKTUBHICTB
iNOS cratuctuuno Biporigao (p<0,001) 3a13u-
nack Ha 58,4 % BiIHOCHO MOKa3HUKIB TBAPHH
Tabnuys 2

Bnnue KEII 3a npoginakmuunoeo pexcumy ésedenus Ha akmugHicms i30¢popm NOS na mii 600H0-iMo0Inizayiinoco
cmpecy y wypie (M+m (95% /1), n=28)

Tocai J— a YMOBHU eKCIIepUMEHTY
O CITVIKY BAHMH NOKA3H WIS, I rpyna II rpyna III rpyna IV rpyna
OMHU LI BUMipIOBaHHS .
IntakTHi mypu | Konrpoas (BIC) | BIC +KEII | BEC +E3omenpa3ou
n 7 7 7 7
1,02+0,03
0,79+0,05 N co) 1.

. 0,62::0,02 1,2320,02 (95%]11: O3]
Axtusnicts NOS (95%I: 0,97-1,07)
svons HAJIOH, / xBxr 6i O3%/L: 1,19-1,28 0,70-0,89) <0001

2 T 0,57-0,66) 19-1,28) <001 p14<0;
s s p1-3 s
p1-2<03001 p <0.001 pZ-4<03001
237 p3_4<0,01
0,58+0,04
0,37+0,01 o) 1.

o 0,17+0,01 0,89:£0,01 (95%]11: O5%]1:
AxtusHicts iNOS, (95%]1I: (95%1: 0,34-0,39) 0,50-0,66)
HMois HAJI®OH, / xBxr 6inka | 15_8 19' 0,87-0,92) ’ ’ P14<0,001

> ,19) P1-3<0,001
P12<0,001 <0.001 P24<0,001
P2-3<Y, p3_4<0,001
0,43+0,04
0,43+0,06 o, 1.

. 0,45:0,02 0,3420,02 (95%]11: O3%/I:
AxtusHicTb cNOS, (95%]1I: (95%A1: 0,31-0,55) 0,36-0,51)
umontb HAJI®H, / xBxr Oinka 0 41_8 49' 0,31-0,37) i > p1.4=0,7

, ,49) p13=0,7 _
p12<0,001 _ p24=0,04

p2-3_03 18 —
p34=0,9

Inoexcamu 1, 2, 3 6xazano nomep epynu, Midc ROKA3HUKAMU AKUX NPOBEOEHO 3PIGHAHHS,
D, -Disens cmamucmuunoi 6ipo2ionocmi po3oisicHocmi NOKasHuKie
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KOHTpPOJIBbHOI rpynu Ta cranoswia 0,37+0,01
HAJI®H, /xBxr Oinka, aktuBHicTh (NOS HaBma-
K1 3pociia Ha 26,4%, mpoTe 11i 3MiHU He J0CSTITN
piBHA cTaTrcTHYHOI 3HagYyIocTi (p=0,18).

3a cTyneHeM MOAYJSIii aKTHBHOCTI SIK
cymapnoi NOS, Tax i i okpemux i30popm, 110-
CJII/DKEHHS TT0Ka3aJlo, 110 MPEeBEHTHBHE M'STH-
JICHHE BBEJICHHS €30MEeTIPa30ITy MOCTYAEThCS 32
edexrupnicTio KEIT (Tabm. 2). Tak, akTHBHICTh
cymaproi NOS y 11ypiB, SKUM BBOJHIIN €30Me-
npasoit cTaTucTHYHO BiporinHo (p<0,001) 3Hu-
3unachk auine Ha 17,1%, B To# vac sk Ha TJi 3a-
crocyBanHs KEII akTHBHICTh BKa3aHOTO EH3UMY
s3au3unack (p<0,001) na 35,8 % (Taodmn. 2).

BucHoBku

1. BcTaHOBIIEHO, 1110 5-TOAMHHA EKCIIO3UIIIS BOJI-
HO-IMOO1TI3aI[IHHOTO CTPETY MPU3BOAUTH 10
€pO3UBHO-BUPA3KOBHUX YIIKOKEHb CIU30BOI
obononku nuryHka y 100,0% mrypis, siki Ha Oio-
XIMIYHOMY piBHI 00yMOBIIOIOThCA TilIEepaKTHBA-
miero cucremu NOS, orocepeKoBaHOK IUTO-
TOKCHYHOIO Aiero NO, Ha 1110 BKa3yBajo CTaTUC-
tuaHO Biporiaue (p<0,001) 3pocranus y 2 pasu
akTUBHOCTI cymapHoi NOS.

2. [IpodinakTuyHe M'aTUACHHE BBEICHHS Kpio-
eKCTPAKTYy IUTALCHTH MPHU3BETI0 O MOYIIALIT aK-
TUBHOCTI cuctemMu NOS y clM30Biif 000IOHIII
IITYHKA, SKE IIPH MAKPOCKOIIIYHOMY JTOCTTIKEH-
Hi MPOSIBISATIOCS CTATUCTUYHO BIpOTiIHUM
(p<0,05) 3HMKESHHSIM BUPA3KOBOTO 1HICKCY BiJI-
HOCHO TIOKa3HHKIB HIyPiB KOHTPOJIBHOI IPYyIH Y

9,8 pasiB. Tak, aktuBHicTh NOS CTaTUCTUYHO
BiporinHo (p<0,001) 3um3mmnace Ha 35,8%, a
akTuBHICTH INOS craructraso Biporimso (p<0,001)
sMmenmmIacs Ha 58,4% BITHOCHO IMOKAa3HHUKIB
TBapUH KOHTPOIHHOI TPYIIH.

3. KpioekcTpakT mianeHTH 3a mpogilak THBHOTO
PEXHUMY 3aCTOCYBaHHS MTPOSIBIISIB BUPA3HIITY 32
€30MEenpPa3ol MPOTUBUPAZKOBY aKTUBHICTb, SKa
cTaHoBHIIA BiAmoBigHO 96,4% Ta 69,2%.

Ilepcnekmueu nooanvuiux 00Ci0NHceHb
OTtpumaHi JaHHI PO BUpPa3Hy MPOTUBUPA3KOBY
axtuBHicTh KEIT Ha MOzIeni cTpec-iHIyKoBaHOTO
ypaxkenns: COILl Bka3yroTh Ha JOPEUHICTH I10-
JABIITUX TOTTTUOICHIX JTO CITI JKSHD TTaT0010Xi-
MIYHUX MEXaHi3MiB racTpONpPOTEKTHBHOT Jii
BKA3aHOTO EKCTPAKTY.

Kongpnixm inmepecie

ABTOp PYKOITHCY CBIZIOMO 3aCBiTIy€ BiJICYTHICTh
(akTHUHOTO 200 MOTEHIIHHOTO KOH(MIIKTY 1H-
TEpeciB MO0 pe3yNbTariB 1€l podoTu 3 dap-
MAaIeBTUYHUMH KOMTIaHISIMUA, BUPOOHUKaMH 010-
MEIWYHUX TPUCTPOIB, IHIIMMHU OpTaHi3allisiMH,
9Hi MPOAYKTH, OCITYTH, (piHaHCOBA MiATPHMKA
MOXYTh OyTH TOB'SI3aHI 3 PEAMETOM HAJTAHUX
MmarepianiB abo SKi CIIOHCOPYBaJIU MPOBEACHI
JOCTIKEHHS.

Ingpopmauia npo ¢inancysanns
dinaHcyBaHHs BUIaTKaMu JlepkaBHOTO OrOIkKe-
Ty YKpaiHu.

CHARACTERISTICS OF CYTOPROTECTIVE EFFECT ON THE GASTRIC MUCOSA
OF CRYOPRESERVED PLACENTA EXTRACT UNDER

WATER-IMMOBILIZATION STRESS

Introduction

Gastric or peptic ulcer (PU) is one of the major
problems of modern gastroenterology [1, 2, 3].
It is considered to be one of the most common
diseases of the gastrointestinal tract (GI tract)
with the prevalence up to 8.0%-10.0% among
the adult population of the working age,
therefore, it is has consierable medical and social
importance [3]. Today PU is considered to be a
polyetiological, genetically and pathogenetically
heterogeneous disease. The main etiological

factors of gastroduodenal ulceration include
hereditary predisposition, Helicobacter pylori
infection, alterations in nervous and endocrine
regulation, immune status, cytokine profile,
neuroimmunoendocrine disorders and others.
[3]. A particular place among the causes of PU
nowadays is occupied by stress, including
emotional stress, especially inpeople of the
working age. In addition to psycho-emotional
experiences, the causes of PU include major
surgical interventions, thermal or mechanical
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injuries, severe blood loss, progressive syndrome
of endogenous intoxication and more. Among
patients of intensive care units and intensive care
units, the incidence of stress ulcers is 5.0%, and in
30.0-50.0% of cases stress ulcers are complicated
by bleeding and perforation [2]. Erosion and
ulceration of the gastric mucosa (GM) can occur
within a few hours after hospitalization in the
intensive care unit, and in the postoperative period
such changes in the central nervous system are most
common in the first three days after surgery,
including due to lack of preoperative preparation
[2]. The main pathogenetic links of stress-
induced ulcerogenesis include: GM ischemia,
hypersecretion of hydrochloric acid and decreased
secretion of bicarbonate.

Given the above facts, the prevention of
stress ulcers is of great medical and socio-
economic importance. As a potential drug with
antiulcer activity, our attention was drawn to the
preparation of canned placenta extract (CEP),
created by specialists of the Institute of
Cryobiology and Cryomedicine of the National
Academy of Sciences of Ukraine (Kharkiv). It
is known that CEP affects target organs,
stimulating their functioning, and increases non-
specific resistance of the body to adverse
environmental factors and stressors, stimulates
the reparative properties of cells in injuries and
diseases of various origins [4, 5, 6].

According to current literature, CEP has a
pronounced gastroprotective effect in terms of drug
ulcerogenesis. Thus, against the background of
prophylactic administration of antiulcer activity
(AUA) CEP was 69.1% in acute indomethacin-
induced gastropathy (ulcer index (UI)=3.5 and
1.08, respectively, in control rats and rats injected
with CEP) [6].

The aim - to characterize the gastrocyto-
protective effect of cryopreserved placenta
extract on the model of water-immobilization
stress in rats according to macroscopic data and
the results of biochemical study of homogenates
of the gastric mucosa.

Materials and Methods
In vivo experimental studies were performed on

28 nonlinear laboratory male rats weighing 200-
220 g, divided into 4 groups: Group I - intact
rats (n=7); Group II (control group) - rats with
stress-induced damage of GM (n=7); Group III
(n=7) - rats with with stress-induced damage of
GM, which in the prophylactic mode was
administered intramuscularly (i/m) 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 stress-induced
damage of GM, which in a prophylactic mode
according to a scheme similar to the administered
of CEP, were 1.g. injected a proton pump inhibitor
esomeprazole at a dose of 50 mg/kg [7, 8, 9].

Stress-induced gastric ulcer was modeled
under water-immobilization stress (WIS) in rats,
which at the level of pathobiochemical changes
in the digestive system is equivalent to acute
stress in humans [7]. WIS simulation according
to the method of Takagi K.Y. et al., [10]. Rats
were immobilized in individual plexiglass cases
according to Kogan O.H. and immersed
vertically to the level of the jugular fossa in water
at a temperature of 23.0+0.5°C. The animals
were kept in water for 5 h and then removed from
the experiment by cervical dislocation under
inhalation "raush anesthesia".

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 GM 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
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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 Calculation of the integrated GM
condition index (an ulcerative index) was
performed according to the formula [7]:

Ul=(Average score on the scalex% rats with ulcers)/100

AUA determined by the formula:
AUA=(UI of the experimental group - Ul of the control

group) / Ul of the control group)x100

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: (1.8 ml/
70kg)x6.35=0.16 ml/kg body weight or 0.02ml/
100g body weight of rats.

CEP is obtained by scientists of the
Institute of Problems of Cryobiology and
Cryomedicine of the National Academy of
Sciences of Ukraine, who developed and put into
practice a unique method of'its long-term storage
in a low-temperature environment. It is well
known that the placenta has very high activity
of a number of enzymes: respiratory enzymes
(monoamine oxidase, cytochrome oxidase system),
catalase, NAD- and NADPH-diaphorase,
succinate dehydrogenase, histamine-histamine
system, acetylcholine-acetylcholinesterase,
factors of blood coagulation and fibrinolysis, etc.
The placenta also synthesizes proteins belonging
to the IL class - IL1, IL6, IL8, IL2, whose
functions are the induction of humoral factors
of nonspecific resistance, and the transforming
growth factor secreted by the cells stimulates
repair due to the activation of mesenchymal cells
and neovascularization processes. In addition,
placenta preparations include a number of
growth factors: hepatocyte (HGF), insulin-like
(IGF), fibroblast (FGF), epidermal (EGF), nerve
(NGF), colony-stimulating (CSF), etc. [4-6].
Studies have shown that KEP affects target
organs, stimulating their work, and achieves non-
specific resistance of substances to adverse
environmental factors and stress factors, exhibits
antioxidant, immunomodulating, anti-shock,

metabolotropic effects [4-6]. 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 in the preventive
mode - once a day for 5 days [4, 7].

The activity of NO synthases (NOS) in
GM was determined spectrophotometrically by
the amount of oxidized NADPH2 [11]. To obtain
the homogenate, the GM was perfused with cold
(+4°C) buffer (250 mmol sucrose, 5 mmol
Na EDTA, 5 mmol Tris-HCl buffer (pH 7.4)) and
homogenized at 3000 rpm (Teflon glass) in
buffer. GM homogenates were incubated for 20
min at 40°C with 1 ml of reaction mixture (in
determining the total activity of NOS (iNOS and
cNOS): CaCl,, Tris-HCI, MgCl,, NADPH-+H",
L-Arg, in determining the activity of iNOS:
EDTA, Tris-HCI, MgCl,, NADPH+H", L-Arg)
[11]. The reaction was stopped by the addition
of 0.3 ml of HCIO, and centrifuged (3000 rpm),
the concentration of NADPH, in the supernatant
was determined, which was recorded by light
absorption at a wavelength of A=340 nm. cNOS
activity was defined as the difference between
the level of total NOS and iNOS. NO synthase
activity was expressed in nmol NADPH,/minxg
protein.

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.

Prior to the experiment, rats were
quarantined for 14 days (Order Ne 755 of
12.08.1997 "Structure and maintenance of
experimental biological clinics"), followed by
randomization into groups of 7 individuals in
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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 [7].
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
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). [7].

Results and Discussion

The study showed that five-hour immobilization
of rats with immersion in water led to statistically
significant (p<0.05) GM ulceration in 100.0%
of control rats (Tab. 1). Macroscopic examination
of'animals in the control group showed multiple
erosions and hemorrhages and hyperemia of the
central nervous system, and Ul was 3.9. The use
of CEP, as well as esomeprazole, led to a
weakening of SOS ulcers. This was indicated by
a statistically significant (p<0.05) decrease in UL
relative to the rats of the control group in 9.8
and 3.3 times, respectively (Tab. 1). At the same
time, this figure was three times lower on the
background of preventive use of CEP than in rats
administered esomeprazole, AUA was 96.4%
and 69.2%, respectively. This indicates a more
pronounced AUA CEP in terms of prophylactic
regimen, compared with esomeprazole, which
is consistent with the mechanism of action of

Table 1

Influence of CEP under the preventive mode of administration on the state of the secondary school on the background
of water-immobilization stress in rats (M+m (95% CI) or Me [LQ; UQ], n=28)

Erosions Number of Average
Conditions . Folding animals .
n Flatulence and Hyperemia | Edema . . score in Ul
of the research hemorrhages disorders | with ulcers, the group
abs. (%)
7| abs. 0/7 0/7 0/7 0/7 0/7 0/7
Intact rats (%) 0) (0) (0) (0) (0) (0) 0 0
Point 0 0 0 0 0
7| abs. 0/7 7/7* 7/7* 3/7 377 7/7* 3,940,26* | 3,9
WIS (%) ) (100) (100) 42,9 | 2,9 (100) (95%/1I:
Point 0 3[3;3]* 3[3;3] | 0[0;2] | 0[0;2] 3,3-4.4)
7 | abs. 0/7 2/7# 3/7*4 0/7 0/7 2/T# 1,3+0,34*# | 0,4
WIS+CEP (%) 0) (28,6) (42.,9) (0) (0) (28,6) (95%]1I:
Point 0 0[0;1,5# 0[0;2,5] 0 0 0,6-2.0)
7 | abs. 2/7 5/7* 3/7*4 0/7 0/7 4/7* 2,140,49% | 1,2
WIS+Esomeprazole @) | (86) (71,4) (42,9) (0) (0) (57,1 (95%]1I:
Point | 0[0;1] 213 010; 1] 0 0 1,1-3,0)
* - p <0.05 relative to intact animals
# - p <0.05 relative to the performance of rats exposed to WIS (control group)
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the latter, because proton pump inhibitors are
effective in the therapeutic regimen. At the same
time, the study showed that a five-day
administration of CEP shows a pronounced AUA
in the WIS model in rats. Erosive-ulcerative
lesions of the central nervous system on the
background of CEP were observed in only 28.6%
of rats, and hyperemia of the central nervous
system - only 42.9%, while on the background
of esomeprazole erosion, hemorrhage and
ulcerative defects of the central nervous system
were observed in 71.4% animals.

To study the mechanisms of AUA CEP
on the background of WIS in rats, we conducted
biochemical studies of NOS homogenates to
determine the activity of NOS, because it is well
known that the leading mechanism of
ulcerogenic stress is vascular vasoconstriction
due to catecholamines with subsequent
enotelial). However, it is known that excessive
amounts of NO exhibit both protective and
cytotoxic properties [12, 13].

It was found that 5-hour exposure to WIS
led to a statistically significant (p<0.001)
increase in total NOS activity twice compared
to intact rats and was 1.23+0.02 NADPH_/min

xg protein and 0.62+0.02 NADPH_ /minxg
protein, respectively (Tab. 2). The study of the
activity of constitutive (cNOS) and inducible
(INOS) isoforms of NOS showed that at the
pathobiochemical level on the background of
stress-induced ulcerogenesis in the tissues of the
central nervous system there is a statistically
significant (p<<0.001) increase in iNOS activity in
5.2 times relative to 0.89+0.01 NADPH_/minxg
protein. At the same time, there was a statistically
significant (p<0.001) decrease in cNOS activity
by 24.5% relative to the indicators of animals
that were not exposed to WIS (Tab. 2).

The obtained data are consistent with the
literature that the excess of this NO in conditions
of significant growth of its formation in stress-
induced damage, has a cytotoxic and proinflammatory
effect, because hypoxia, which occurs with
increasing catecholamines, is a prerequisite for
oxidative stress. interaction with the superoxide
anion O? with NO produces a highly active strong
oxidant - peroxynitrite (ONOO"), which interacts
with lipids, can cause peroxidation of the latter,
and the formation of nitrotyrosine in interaction
with tyrosine residues of proteins disrupts their
functions. metabolism at all levels [14, 15].

Table 2

Influence of CEP under the prophylactic regimen of administration on the activity of NOS isoforms against the
background of water-immobilization stress in rats (M+m (95% CI), n=28)

The studied indicator, Conditions of the experiment
units of measurement Group I Group 11 Group III Group IV
Intact rats | Control (WIS) | WIS+CEP | WIS+Esomeprazole
n 7 7 7 7

0,62+0,02 1,23+0,02 0,79+0,05 1,02+0,03

(95 % CL: (95 % CL: 95 % CL (95 % CI:

NOS activity, 0,57-0,66) 1,19-1,28) 0,70-0,89) 0,97-1,07)
nmol NADPH,/minxg protein P12 <0,001 p1-3< 0,01 P14<0,001
P23 < 0,001 P24<0,001

P3.4< 0,01

0,17+0,01 0,89+0,01 0,37+0,01 0,58+0,04

(95 % CL: (95 % CL: 95 % CL (95 % CI:

Activity iNOS, 1,15-0,19) 0,87-0,92) 0,34-0,39) 0,50-0,66)
nmol NADPH,/minxg protein P12 <0,001 p13<0,001 P14<0,001
P23 < 0,001 P24 < 0,001
P34<0,001

0,45+0,02 0,34+0,02 0,43+0,06 0,43£0,04

(95 % CL: (95 % CL: 95 % CL (95 % CI:

Activity cNOS, 0,41-0,49) 0,31-0,37) 0,31-0,55) 0,36-0,51)

nmol NADPH,/minxg protein P12 <0,001 p13=0,7 p1.4a=0,7
p23=0,18 p24= 0,04

p34=0,9

Indices 1, 2, 3 indicate the number of the group between the indicators of which the comparison was made
D, - the level of statistical probability of discrepancy
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It is known that the formation of
peroxynitrite is the main pathway of NO
metabolism. Its amount depends in vivo on the
relative entry of NO and superoxide anion into
tissues, and the concentrations of both free
radical compounds should be approximately the
same [14, 15]. There is evidence that
peroxynitrite stimulates matrix metalloprotein
kinase-8 (MMP-8), which plays an important
role in tissue destruction and rearrangement both
in physiological conditions and in the
development of inflammation and infection. In
addition to activating MMP-8, peroxynitrite
readily inactivates the tissue MMP inhibitor and
the proteinase inhibitor (neutrophil elastase) in
human blood plasma. Thus, ONOO accelerates
tissue damage and causes the development of
various pathological conditions of the body by
activating cyclooxygenase - a key enzyme in the
synthesis of prostaglandins, which are strong
mediators of inflammation. In addition,
prolonged exposure to vascular smooth muscle
cells has led to a loss of the latter's ability to
respond normally to physiological stimuli,
resulting in irreversible relaxation of myocytes.
Such processes can lead to disruption of regional
blood flow, which is a damaging factor in
ulcerogenesis [14, 15].

Prophylactic five-day administration of
CEP resulted in a statistically significant (p<0.01)
reduction in stress-induced hyperexpression in both
NOS and iNOS (Tab. 2), which were in agreement
with the literature data [16, 17]. Thus, the activity
of iNOS was statistically significant (p<0.001)
decreased by 58.4% relative to animals in the
control group and was 0.37+0.01 NADPH_/minxg
protein, the activity of ¢ctNOS on the contrary
increased by 26.4%, but these changes did not reach
the level of statistical significance (p=0.18).

According to the degree of modulation of
the activity of both total NOS and its individual
isoforms, the study showed that preventive five-
day administration of esomeprazole is inferior
to the effectiveness of CEP (Tab. 2). Thus, the
activity of total NOS in rats administered
esomeprazole was statistically significantly
(p<0.001) decreased by only 17.1%, while

against the background of CEP activity of this
enzyme decreased (p<0.001) by 35.8% (Tab. 2).

Conclusions

1. A 5-hour exposure to BIS has been found to
lead to erosive-ulcerative lesions of the central
nervous system in 100.0% of rats, caused by
hyperactivation of the NOS system and mediated
by cytotoxic action of NO, as demonstrated by
statistically significant (p<<0.001) 2-fold increase
of activity of the total NOS.

2. Prophylactic five-day administration of
cryopreserved placenta extract has been shown
to modulate the activity of the NOS system in
the gastric mucosa proved by a macroscopic
study demonstrating a statistically significant
(p<0.05) 9.8 times reduction in ulcer index as
compared with rats of the control group. Thus,
NOS activity statistically significantly (p<0.001)
decreased by 35.8%, and iNOS activity
statistically significantly (p<0.001) decreased by
58.4% as compared with the control animals.
3. Cryopreserved placenta extract in the
prophylactic regimen showed a more pronounced
anti-ulcer activity as compared with esomeprazole,
which was 96.4% and 69.2%, respectively.

Prospects for further research

The obtained data on the pronounced antiulcer
activity of CEP in the model of stress-induced
lesions of the central nervous system indicate the
relevance of further in-depth studies of the
pathobiochemical mechanisms of gastroprotective
action of this extract.
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