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AKTyaJbHOCTBh. V3BECTHO, UTO MIpU-
MEHEHHE HECTEePOMIHBIX MPOTUBOBOCIMA-
JUTENBHBIX MPENapaToB B KIWMHUYECKOU
MPAKTUKE CYIIECTBEHHO OTPaHUYUBACT
PUCK BO3HUKHOBEHUS MOOOYHBIX d(Pdek-
TOB, HAWOOJIBIIYIO JIOJIO CPEIU KOTOPBIX
COCTaBJISIET TOKCUYECKOE BO3JEHCTBUE HA
NUIIEeBApPUTENIbHYIO cuctemy. llpu sTtom
BHUMaHHE ucclienoBareneil BcE Ooblie
NPUBJIEKAET CHEeUuPUUECKUl CHHAPOM,
ACCOLIMMPOBAHHBIA C TPUEMOM JAaHHOU
rpynnsl  npenaparoB — HIIBII-ractpo-
narusi, Mop(doJoruyeckum cyocTpaToMm
KOTOpPOW MOKET BBICTYMNaTh HEKPO3 DIH-
TenInouuToB. OIHAKO, KaK ITOKa3ajlHh MC-
CJIEIOBAHHUS NOCIIEIHUX JIET, HEKPO3 — HE
TOJIBKO HE EIWHCTBEHHAs, HO JaXXe He
rJIaBHAs MpUYMHA TUOETU KIeToK. Yarie
YeM HEKPO3 HaOII0IaeTCs 3aporpamMupo-
BaHHasi CMEPTh KJIETOK — amomnto3. Kpo-
Me Toro mpobiemMa yiblieporeHe3a TECHO
CBsI3aHa CO CIMIOCOOHOCTBHIO YTUTEINHUS CIIU-
3UCTON 00OJIOUKH KeIyaKa K aleKBaTHOU
pere”Hepanuu. 9To 00ycaaBIuBaeT HEO0O-
XOJIUMOCTh MOUCKA MyTEeH KOPEKINHU BIIU-
STHUASI HECTEPOUIHBIX aHTU(IOTUCTHUKOB
Ha MPOLIECCHl anonTo3a U NpoJingepaTuB-
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Introduction. The use of NSAIDs in clin-
ical practice is known for a significant reduc-
tion of side effects risks, among which the
largest share of toxic effects on the digestive
system. At the same time, the attention of re-
searchers is increasingly payed to a specific
syndrome associated with application of this
group of drugs — NSAIDs gastropathy, with
necrosis of epithelial cells as a possible mor-
phological substrate. However, as the recent
studies have shown, necrosis is not the only,
but also is not the main cause of cell death.
Apoptosis, the programmed cell death, is
observed more often than necrosis. Besides,
ulcerogenesis problem is closely linked to
the ability of the gastric mucosa epithelium
to adequate regeneration. This necessitates a
search for the ways to correct the effect of
non-steroidal antiphlogistics on the process-
es of apoptosis and proliferous activity of ep-

ithelial cells of the gastric mucosa.
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HYIO0 aKTUBHOCTB 3MHUTEIHOLHUTOB CIU3H-
CTOU 00OJIOUKH KETy/IKa.

Marepuanbl U Meroanl. MmmyHoru-
CTOXMMHYECKHUE UCCIIEIOBAHUS BIMOIHSIIN
Ha TapaUHOBBIX Cpe3ax C MCIOIb30BaHU-
€M CTpenTaBUIUH-OMOTMHOBOIO METO/a
(«DAKO», Janus; LSAB2 Systems, HRP).
JleMacKUpOBKY aHTUT€HA NMPOBOIMIN B U~
TparHoM Oydepe ¢ pH 6,0. B xauectse nep-
BUYHBIX AHTHUTE]I TPHUMCHSUIM MBIITHHBIC
U KpOJIMYbM MOHOKJIOHAJBHBIC aHTUTENA.
Slnpa KJIEeTOK JOKpamuBald TeMaTOKCHUIIU-
HOM Maiiepa B Teuenue 15-60 cexk.

CocrosiHue mponudeparuBHON aKTUB-
HOCTH DIUTEIHOIUTOB KEIyJKa H3y4dan
C TIOMOIIbIO MBIIIUHBIX MOHOKJIOHAb-
HBIX aHTUTEN K saepHOMYy aHTUreny Ki-67
(«DAKOy, xnon MIB-1, [lanus), kak 4yB-
CTBUTEILHOTO MapKepa MpoiuQepaun Me-
tonoM T. Scholzen.

Jliist XapaKTepUCTUKU aKTUBHOCTHU TPO-
[IECCOB aroIT03a UCCIIEOBAIN SKCIIPECCHUIO
CPP32 (caspase-3) B CIM3HCTON 000I0UKE
KEIJTyJIKa, UCIIOJIb3YS MOJIYKOJINYECTBEHHYIO
IIKaJTy OLEHKH MHTEHCUBHOCTH OKpacku:
(OTCYTCTBYET) — OTCYTCTBHUE MOJIOKUTEb-
HOHM peakuuu B KjieTkax, 1 (cimabas) — no
30% KJIEeTOK, OTpearupoBaIu MOJIOKUTEb-
HO, 2 (ymepenHas) — 31-60%, 3 (cunbHas)
— 60% u 6os1ee OKpaIICHHBIX KIETOK.

Pe3yabTarsl M uX 00cy:Kk1eHUsI. AHAIN3
pe3yabTaTOB ~ HMMMYHOTHCTOXUMHUYECKUX
uccienoBaHuil skcnpeccun MeTok Ki-67 u
CPP32 mnoka3zai, 4To B OCHOBE TaCTpOMpO-
TEKTUBHOTO 3(dekxTa BUHOOpOHA TIpH HOY-
npodeH-UHIYIIUPOBAHHONW TacTPONaTHH Y
KPBIC C a/TbIOBAHTHBIM APTPUTOM JIEXKHT €TO
CIIOCOOHOCTh TIOBBIIIATH pPEreHEepaTHUBHBIC
CBOICTBA JKEIYIOYHOIO SIHUTEIUS MYTEM
BOCCTAHOBJICHUS IPOTH(EPaTUBHOMN aKTHUB-
HocTU. KpoMe Toro BHMHOOpPOH crnocoOeH
NOJABIISTh HMHIYIIUPOBAaHHBIN uOyrpode-
HOM aIloNTO3 AMUTEIUOLUTOB KEITYKa, UTO
CIIOCOOCTBYET MOAJIEP)KAHUIO KIIETOYHOTO
rOMeOoCTa3a CIU3UCTON 0OOJIOUKH JKETy/IKa.

KuarwueBsble ciaoBa: ndynpoden, BHHOO-
poH, nponudepaTBHAs aKTUBHOCTb, aroll-
TO3.

Materials and methods. Immunohisto-
chemical studies were performed on paraf-
fin sections using streptavidin-biotin meth-
od (“DAKO”, Denmark; LSAB2 Systems,
HRP). Antigen unmasking was performed
in citrate buffer pH 6.0. Mice's and rabbit's
monoclonal antibodies were used as the pri-
mary antibodies. The cell nuclei were col-
ored with Mayer’s hematoxylin for 15-60
seconds.

Condition gastric epithelial prolifera-
tive activity was studied using a mouse
monoclonal antibody to nuclear antigen
Ki-67 (“DAKO”, MIB-1 clone, Denmark)
as a sensitive marker of proliferation by
T. Scholzen.

To characterize the activity of apopto-
sis the expression of CPP32 (caspase-3)
in the gastric mucosa was examined, us-
ing semiquantitative rating scale color
intensity of 0 (none) — no positive reac-
tions in cells, 1 (weak) — up to 30% of
the cells reacted positively 2 (moderate)
— 31-60%, and 3 (strong) — 60% more
stained cells.

Results and Discussion. Analysis of
the results of immunohistochemical ex-
pression of Ki-67 and CPP32 showed that
the basis of gastroprotective effect of vin-
boron with ibuprofen-induced gastropathy
in rats with adjuvant arthritis is its abili-
ty to enhance the regenerative properties
of the gastric epithelium by restoring the
proliferative activity. In addition vinbo-
ron is able to inhibit apoptosis induced by
ibuprofen epithelial cells of the stomach,
which helps to maintain cellular homeosta-
sis of the gastric mucosa.

Keywords: ibuprofen, vinboron,
proliferative activity, apoptosis.
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B nocnennee BpeMs BHUMaHUE UCCIIE0-
BaTeJsieil Bce O0JbIle MpUBJIEKaeT mpodiema
MIOKMCKA HOBBIX MyTeil MPO(DUIAKTUKY U Jie-
YyeHus: MoOOYHBIX 3((PEKTOB HecTepou-
HBIX POTUBOBOCHAJIUTEIbHBIX MPENapaToB
(HIIBII). 9t0 00ycnoBieHo, Ipexae BCero
TE€M, YTO MHOTOIPaHHOCTh NATOreHe3a ra-
CTpOMAaTUH, WHIYIIUPOBAHHOM HECTEPOU/I-
HBIMH aHTU(IOTUCTUKAMHU, 0OOOCHOBBIBAET
IpOBEJEHUE KOMIUIEKCHON (papmakoTepa-
MUY WIK IPUMEHEHHE MIPEenaparoB ¢ MOJu-
TPOMHBIMU  (paPMAKOJIOTUUECKUMU  CBOM-
ctBamu [1, 2, 3, 4].

Cpenu no6ounsix 3pdexro HIIBIT nau-
OOJBIIYIO JOMIO COCTABISIET TOKCHYECKOE
BO3/JICHICTBHUE HA MUILEBAPUTEIIbHYIO CUCTE-
My. [Ipu 3TOM BHUMaHHE HCCIIEIOBATEIEH
NpUBJIEKAET CHEUPUIECKUNA CUHAPOM, ac-
COLIMMPOBAHHBIN C MPUEMOM JTAHHOU IpyII-
nel  npenaparoB — HIIBII-ractponarus,
MOP(}OIIOTUIECKUM CYyOCTpaToM KOTOPOU
MOJKET BBICTYNAaTh HEKPO3 SMUTEINOLIUTOB.
OpHako Kak IMOKa3aJld MCCIENOBAHMS IIO-
CJIEIHHX JIET, HEKPO3 — HE TOJILKO HE €I1H-
CTBEHHAsl, HO JJa)K€ M HE IIaBHAs MPUYMHA
rubenu kierok. Yaiie, yem HeKkpo3, HaOIIO-
JTAeTCs 3alporpaMMUPOBAHHAsI CMEPTh KJle-
ToK — anonTo3 (Bragumupor B. 10., 2002).
OnHuM 13 BaKHEUIIUX MPU3HAKOB aroITo-
3a ABIJISIETCSl AKTUBALUSI CEPUHOBBIX IIPOTE-
MHAa3, Ha3bIBAEMbIX Kaclla3aMu, KOTOpbIE 3a-
MyCKAIOT KacKaJ OMOXUMUYECKUX PEAKIIHHA,
3aKaHYMBAIONIUICS pa3pylICHUEM MHOTHX
OENKOB IUTOIIA3MbI U s1pa, nedparmen-
tamuen saepaor JIHK u Beimauei curuana
daroruTaM O TOM, YTO KJIETKY MOpa JIUK-
BuaupoBath [5, 6]. Kpome Toro mpobGiema
yABIEPOTeHe3a TECHO CBSI3aHa CO CIOCO0-
HOCTBIO DIUTENNS CIU3UCTON 000I0UKH
xenynka (COX) x amexkBaTHOM pereHepa-
Ui Ha (HOHE TOBBIIMICHHUS! arpeCCUBHOCTHU
YKEJITYIOYHOTO COKa, BBI3BAHHOTO MPUEMOM
HIIBII [4].

K coxanenuto, U3BECTHBIE HA CETOJ-
HS NYTU OCJa0JIEHHUs TracTPOTOKCUYHOCTH
HIIBII, a uMmeHHO MpUMEHEHNE UHTHOUTO-
POB IPOTOHHOM oMbl H2-rucrammnoOno-
KaTopoB, cuHTteTnueckux aHanoros 1IN E1
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Recently, the attention of researchers
has been payed to the problem of finding
out new ways to prevent and treat the side
effects of non-steroidal anti-inflammatory
drugs (NSAIDs). This is primarily due to
the fact that the diversity of the pathogen-
esis gastropathy induced by non-steroidal
antiphlogistics, justifies the implementation
of a comprehensive drug therapy or the use
of drugs with polytropic pharmacological
properties [1, 2, 3, 4].

Among the side effects of NSAIDs, the
biggest part takes the toxic effect on the di-
gestive system. At the same time, the atten-
tion of researchers is increasingly attracted
by specific syndrome associated with taking
this group of drugs — NSAIDs gastropathy,
which morphological substrate may be ne-
crosis of epithelial cells. However, as shown
by recent studies, necrosis is not the single,
but also is not the main cause of cell death.
Apoptosis, the programmed cell death, is
observed more often than necrosis. (Vlad-
imirov V. Yu., 2002). One of the most im-
portant features of apoptosis is the activa-
tion of serine proteinases, called caspases,
which trigger a cascade of biochemical
reactions, ending the destruction of many
proteins of the cytoplasm and nucleus, de-
fragmentation of nuclear DNA and making
a signal to phagocytes that a cell is to lig-
uidate [5, 6]. Furthermore, ulcerogenesis
problem is closely related to the ability of
the epithelium of the gastric mucosa (GM)
for adequate regeneration accompanied by
increased aggressiveness of gastric juice in-
duced by intake of NSAIDs [4].

Unfortunately, the known ways of reduc-
tion of gastrotoxicity NSAIDs, namely the
use of proton pump inhibitors, H -histamine
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HE CIIOCOOHBI YIOBIETBOPUTH MOTPEOHOCTH
KJIMHULIKUCTOB B MOJHOM Mepe [1, 7].

Cpemu cymectByromux HIIBIT namu
ObLJIO BBIOPAHO MPOU3BOJHOE MPOMHOHO-
BOM KUCIIOTHI — HOymipoden. Ha ceromusmi-
HUH JIeHb €ro MPUMEHSIOT y JIeTel crapiie
6 Mec. Kak Oe3pelnentypHoe CpeACTBO U
B BO3pacTe ¢ 3 Mec. — M0 PEKOMEHAAINH
Bpaya, 4TO TOBOPUT O HAWMEHBIIEH TOK-
CUYHOCTHU Tpernapara ¥ MUHUMAaJIbHOM KO-
audecTBe MoOOYHBIX peakiuit [8]. OmHako
IpU UTUTENIbHOM IpuMeHeHuu (6omnee 7-14
IHeH) naxe mOynpodeH B HHU3KHUX 032X
(800 Mr/cyTKHM) MOXET BBI3BATh MOPAKEHUE
KEJTyJOYHO-KHILIEYHOI 0 TpakTa [9].

C nenpro mpopuIaKTUKU Pa3BUTHS UOY-
npoeH-UHIYIUPOBAHHOW  TacTpONaTuu
IIPUBJIEKACT BHUMAHUE HOBBIM YKPAaUHCKUUI
npenapar BUHOOPOH, KOTOPBIN BBITOHO CO-
YyeTaeT B ceOe MMPOKHUI CreKTp ¢apmaro-
JIOTUYECKUX CBOWCTB: CIA3MOJIMTUYECKOE,
IPOTUBOBOCHAIUTEILHOE, o0e300nBa-
foee (MECTHOE M LEHTPAJIbHOE), MPOTH-
BOMIIIEMUYECKOE, AHTHUOKCHJIAHTHOE, aH-
TUArperaHTHOE, WMMYHOMOYJIUPYIOLIEE,
IPOTUBOMHUKPOOHOE, TOKOJIUTUYECKOE, Kap-
THOMPOTEKTOPHOE, LIEPeOPONPOTEKTOPHOE,
CTUMYJIHMpYIOIIee BIUSHUE Ha MUKpPOIUP-
Kysiuio [2, 10].

[Ipukazom MuHHCTEpCTBA 3APABOOX-
paHeHust Ykpaussl oT 1 ceHtsiops 2014 r.
No 665 «O rocymapcTBEHHOW peructpa-
uuu  (mepeperucTpamnum) JeKapCTBEHHbIX
cpencTB  (MEOUIIMHCKUX UMMYHOOHOJIO-
TMYECKUX IpPEenaparoB) U BHECEHUS H3Me-
HEHUN B PETUCTPALMOHHBIE MaTepHAIbD)
(ITpunoxxenue 2) BHHOOPOH pa3pelieH K
NPUMEHEHHIO B KIWMHUKE, KaK CIa3MOJIH-
THK C MeCTHOaHecTe3upyrmuM 3dpdek-
TOM TpU AUCHYHKIUU SKEITUYHOTO IMy3bIPS
u chunakrepa Onnu (THIMOKHHETHYECKUHN 1
TUNEPKUHETUYECKUN THUIIbI), XOJICHUCTH-
Tax, >KeITYHOKAMEHHOU OOJIe3HU, CUHIPO-
M€ pa3IpakeHHOTO KHIIEYHHKA, S3BEHHOU
00JI€3HU KeNyAKa M JBEHaJUATUIIEPCTHOU
KUIIKA ¢ OOJIIMU CIaCTUYECKOTO XapakTe-
pa, B COCTaBe KOMIUIEKCHOIO JICYEHUs Ha-
pYLIEHUH MO3roBOro KpoBOOOpalleHus, a

blockers, PG E, synthetic analogues can't
satisfy the needs of clinicians fully [1, 7].

Among the existing NSAIDs we chose
derivative of propionic acid — ibuprofen.
Today, it is exhibited for treatment of chil-
dren older than 6 months, as the over-the-
counter medication (OTC) and of the age
of 3 months — on the recommendation of a
doctor, which means the lower toxicity of
the drug and a minimum amount of adverse
reactions [8]. However, with prolonged use
(more than 7-14 days), even at low doses of
ibuprofen (800 mg/day) lesions of the gas-
trointestinal tract may be caused [9].

In order to prevent the development of
ibuprofen-induced gastropathy the new
Ukrainian drug vinboron caught our at-
tention, which favorably combines a wide
range of pharmacological properties: an-
tispasmodic, anti-inflammatory, analgesic
(local and central), anti-ischemic, antiox-
idant, antiplatelet, immunomodulatory,
antimicrobial, tocolytic, cardioprotective,
cerebroprotective, stimulating effect on the
microcirculation [2, 10].

Order of the Ukrainian Ministry of Health
from September 1, 2014 no. 665 “About
state registration (re-registration) of medic-
inal products (medical immunobiological
preparations) and amendments to the regis-
tration materials” (Addition 2) approved vin-
boron for use in the clinic as a spasmolytic
with the local anesthetic effect at a local dys-
function of the gallbladder and sphincter of
Oddi (hypokinetic and hyperkinetic types),
cholecystitis, gallstones, irritable bowel syn-
drome, gastric ulcer and duodenal ulcer with
pain, spastic nature, as part of comprehensive
treatment of disorders of cerebral circulation,
as well as in chronic coronary insufficiency
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TaKXKe MPH XPOHUYECKOW BEHEYHOU Heno-
CTaTOYHOCTH, MPOTEKAIOIIEH C MPUCTYTIAMU
cTeHokapauu. Taxke nmpenapar MOXHO Ha-
3Ha4YaTh OOJBHBIM C HapylIeHHEeM (yHKIU-
OHAJILHOTO COCTOSTHUS MEYEHH, MOCKOJIbKY
eMy MNPUCYIIH TenaTonpOTEKTOPHbIE CBOM-
ctBa [11].

B mpoBeneHHBIX HaMu paHee HcCIe-
JIOBaHMSIX YCTAHOBIIEHO, 4TO y 42,8% xu-
BOTHBIX C aJbIOBAaHTHBIM apTpuToM (AA),
KOTOpbIe Tmonydanu uOymnpodeH B go3e
218 mr/kr Ha 28 JaeHb dKCTIEpUMEHTa ObLITH
BBISIBIICHBl 3PO3MBHO-SI3BEHHBIE TOpPaXKe-
Hust COX. Kpome TOro si3BeHHbIN HHAECKC
(A1) rpymnmel MoHOTEpanuu UOynpoheHoM
(0,97) moutu B 10 pa3 npesbiman AU rpyn-
bl KOMOMHHMPOBAHHOM (hapmakoTepanuu
AA wubynpodernom u BunO60poHOM (0,10)
[2].

Lenpo uccnenoBaHus SIBISIFOTCS MPO-
nudepaTuBHAS aKTUBHOCTB (S€pHAst METKA
Ki-67) u mpoueccel amonTo3a (IUTOIIA3-
MaTU4yecKasi WU TEepUHyKJIeapHas METKa
CPP32) snurenuorutoB COX kpwic ¢ AA
Ipu MOHOTepanuu HOynmpoheHOM H €ero
KOMOUMHaIued ¢ BUHOOPOHOM IO JaHHBIM
nMmMmyHorucroxumuueckux (MI'X) wuccne-
TOBaHUM.

Marepuansl u Mertoabl. lccieno-
BaHUE TMPOBEICHO Ha 28 TMOJIOBO3PEIbIX
KpBICax-caMIlaX, pa3OUTHIX Ha 4 TPYNIIbL:
I — uaTakTHBIE KpBICH! (N=7), Il — KpBICHI C
cMOJIeTMpPOBaHHBIM AA 0e3 JiedeHus (KOH-
Tpoub), Il — kpeicel ¢ AA (n=7), 1ecueHHbBIC
uoynpodenom (218 MrI/KT, BHYTpPHKEITY-
n04uHo), [V — kpbicel ¢ AA (n=7), 1eueHHbBIC
noynpodenom BHyTprxKemynodHo (218 mr/
KT') B KOMOMHAIMU ¢ BUHOOpOoHOM (11 MI/KT,
BHYTPHKEITYI0UHO).

Bce skcnepumeHTanbHBIE — HCCIIENO-
BaHUS HaJ JIA0OPaTOPHBIMH KUBOTHBIMU
MIPOBOJIUIIU B COOTBETCTBUU C TPEOOBAHMSI-
MU HaJUIexaleld J1adopaTropHON MPaKTUKU
(GLP) u ¢ cobntofieHreM OCHOBHBIX MOJIO-
xenuil Konsenuun Coseta EBpombl « O0
OXpaHEe MO3BOHOYHBIX KUBOTHBIX, HCIIONb-
3yeMBIX B DKCIIEPUMEHTAX W B JPYTHUX Ha-
YUHBIX 1essx» oT 18 mapra 1986 r., lupek-
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and flow angina. The drug can be also ad-
ministered to patients with impaired hepatic
function, as it has its hepatoprotective prop-
erties [11].

In earlier studies we found out that 42.8%
of the animals with adjuvant arthritis (AA)
who used ibuprofen at 218 mg/kg, on day
28 of the experiment revealed erosive and
ulcerative lesions of the coolant. In addition
ulcerative index of (UI) ibuprofen mono-
therapy group (0.97) is almost 10 times
higher than the combined pharmacotherapy
group Ul AA ibuprofen and vinboron (0.10)
[2].

Objective: to characterize the prolifera-
tive activity (nuclear label Ki-67) and the
process of apoptosis (cytoplasmic or peri-
nuclear label CPP32) epithelial coolant rats
with AA ibuprofen monotherapy and its
combination with vinboron according to
immunohistochemistry (IHC) studies.

Materials and methods. The study was
carried out using 28 adult male rats, divided
into 4 groups: I — intact rats (n=7), II — rats
with modeled AA untreated (control), III —
rats with AA (n=7) treated with ibuprofen
(218 mg/kg, intragastric), IV —rats with AA
(n=7) treated intragastrically with ibuprofen
(218 mg/kg) in combination with vinboron
(11 mg/kg, intragastric).

All experimental studies on laborato-
ry animals were performed in accordance
with the requirements of Good Laboratory
Practice (GLP) and compliance with the
guidelines of the Council of Europe Con-
vention on the Protection of Vertebrate
Animals used for Experimental and other
Scientific Purposes of March 18, 1986, the
Directive of the European Parliament and
of the Council EU 2010/63/EC of Sep-
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TuBbl EBponelickoro napinamenta u CoBera
EC 2010/63/EC ot 22 centsi6ps 2010 r. «O
3allUTE )KUBOTHBIX, UCTIOJb3YEMBIX JIJIsl Ha-
YUHBIX Lenei»; npuka3 M3 Ykpauns ot 14
nexabps 2009 r. Ne944 «O6 yTBepKaeHUn
MOPSAKA MTPOBEACHUS JOKIMHUYECKOTO H3-
YUE€HUS JIEKAPCTBEHHBIX CPEJICTB U IKCIIEP-
THU3bl MaTEPUAIOB JOKIMHUYECKOTO H3Y-
YEHUs JICKAPCTBEHHBIX CPEJCTB» U 3aKOHA
VYkpaunsl ot 21 dpespanst 2006 1. Ne3447-1V
«O 3ammTe )KUBOTHBIX OT KECTOKOTO 00pa-
meHus» [12].

AA wMopenupoBanu ImyTeM CyOIuiaH-
TapHOTO BBEJCHUSA IIOJHOTO aJbIOBAHTA
Opeiinga (Sigma, CHIA. Cocras: 1 gactb
JIAHOJIMHA, 2 YaCTH Ba3EJIMHOBOIO Macila U
youras BakiuHa BL[JK u3 pacuera 5 mr/min)
B 3/IHIOIO0 MPaByo Janky u3 pacuera 0,1 mi
Ha Kpeicy [12]. Jleuenne AA mpoBOIUIOCH
¢ 14 no 28 neHn, myTeM BHYTPUIKEITYI0U-
HOT'O BBEJICHUS MCCIEAYEMbIX IPenaparos.
Havano BBeneHus neKapCTBEHHBIX CPEACTB
OTBEYAJI0 MAaKCUMAJIbHOW BOCHATUTEIbHOU
peakiuu [3, 12]. DBTaHa3uI0 KpbIC U 3a00p
MaTepuaina ¢ JajbHelme ero (ukcamnuei
B 10% pacTBOpe HENTpasibHOTO (PopMasIHA
MIPOBOAMIIM Ha 28 JeHb KCIEPUMEHTA I1y-
TeM LEPBUKAJIBHOM UCIOKAIMK 1101 dup-
HbIM Hapko3oM. Ilepecuer 103 npenaparos
C J103bl YEJIOBEKA Ha KPbIC OCYIIECTBIISUIH C
WCIIOJIb30BaHUEM KOX(P(UIIMEHTA BHIOBOU
yyBcTtBUTeNbHOCTH 110 1O. I'. PriGosnoBneBy
[7,12].

NMMYyHOTHCTOXMMHUUYECKHE HCCIIEI0Ba-
HUS BBITMOJHSIM Ha napadUHOBBIX Cpe3ax
C HUCIOJB30BaHUEM CTpPENTaBUIUH-OUOTH-
HoBoro Metoaa («kDAKOy, Jlanus; LSAB2
Systems, HRP). JlemackupoBky aHTHreHa
poBoMIu B utpatHoMm Oydepe ¢ pH 6,0.
B kauecTBe NepBUYHBIX AHTUTEN IPUMEHS-
JIU MBIIIUHBIE U KPOJIMYbH MOHOKJIOHAIb-
HbI€ aHTUTENA. fpa KIETOK JOKpalluBaIn
reMatokciwiInHoM Maiiepa B Teuenue 15-60
cek. [13, 14].

[IponudeparuBHy0 aKTUBHOCTD KJIETOK
OLICHUBAJIM C MOMOIIBI MBIIIUHBIX MOHO-
KJIOHAJIbHBIX aHTHUTEI K SIIEPHOMY aHTHIe-
Hy Ki-67 («DAKOy, ko MIB-1, lanwus),

tember 22, 2010 on the protection of an-
imals used for scientific purposes; order
by Ukrainian Ministry of Health from De-
cember 14, 2009 no. 944 “On approval of
pre-clinical studies of medicinal products
and the expertise of pre-clinical study of
medicinal products materials” and the Law
of Ukraine on February 21, 2006 no. 3447-
IV “About the protection of animals from
cruelty” [12].

AA modeled by subgaleal administra-
tion of complete Freund’s adjuvant (Sig-
ma, USA. Composition: 1 part of lanolin,
2 parts of paraffin oil and killed Bacillus
Calmette-Guerin vaccine in dose of 5 mg/
ml) in the right hind paw of 0,1 ml per rat
[12]. AA treatment was carried out from 14
to 28 days by intragastric administration of
study drugs. The start of drugs administra-
tion meets the maximal inflammatory re-
sponse [3, 12]. Euthanasia of the rats and
fence material out of its fixation in 10%
neutral formalin was performed on day 28
of the experiment by cervical dislocation
under ether anesthesia. Conversion of drugs
doses for human in rats was carried out
using species sensitivity factor Yu. G. Ry-
bolovlev [7, 12].

Immunohistochemical studies were per-
formed on paraffin sections using strepta-
vidin-biotin method (“DAKO”, Denmark;
LSAB2 Systems, HRP). Antigen unmask-
ing was performed in citrate buffer pH 6.0.
Mice’s and rabbit’s monoclonal antibodies
were used as the primary antibodies. The cell
nuclei were tinted with Mayer’s hematoxylin
for 15-60 seconds. [13, 14].

Proliferative activity of cells was as-
sessed using murine monoclonal antibody
to nuclear antigen Ki-67 (“DAKO”, MIB-1
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KaK 4YyBCTBUTEJIBHOTO Mapkepa mposude-
pauuu metoaoM T. Scholzen [15].

B npenaparax npu 400-xkpatHoM yBe-
JUYCHUU MHUKPOCKONA OMNpEeAesUIn  WH-
nexkc mponudepanuu - (saepHas  MeTKa
Ki-67) u wunpmexkc amomnrto3a (MepUHYKIIE-
apHasi WM [UTOIUIa3MaTUYeCKas MeTKa
CPP32 — caspase-3) B 5 ciay4aifHO BeIOpaH-
HBIX NOJISIX 3peHus (=500 KIeToK), Kak JOJI0
B MPOIEHTAX TMOJIOKUTEIHHO OKPAIICHHBIX
snep snurenuonutoB COX B Tpex KoMm-
naptMeHTax (I — moBEpXHOCTHBIA U SIMOY-
HbIM snuTenuid; I — nepemeeynas 3o0na, I11
— OCHOBA JKeJie3, CPEHsS U HIKHAS TPETh
Kese3 B 0azaiabHBIX oTAenax). s oneHku
skcnpeccun CPP32 (caspase-3) B8 COX B
AQHAJIOTUYHBIX yYacTKaX HCIOIh30BAIACH
MOJYKOJIMYECTBEHHAsI IlIKaJla OLEHKH HH-
TEHCUBHOCTU oOkpacku: 0 (OTCyTCTBYyeT)
— OTCYTCTBHUE MOJOKHUTEIbHON peakinu B
kieTkax, 1 (cmabas) — g0 30% KIJIETOK OT-
pearupoBaiy MOJOKHUTENbHO, 2 (yMepeH-
Has) — 31-60%, 3 (cunbHas) — 60% u OGomee
OKpallleHHBIX Kj1eTok [16, 17, 18].

NMMYHOTHCTOXMMHUYECKOE HCCIIEI0Ba-
HUE TpoBeJeHO Ha 0aze BuuHuikoro o6-
JACTHOTO OIOPO MATOJIOrMYECKON aHATOMUU
(r. Bunnawuna, YkpaunHa).

Muxkpockormnio u  (otorpadupoBanue
TUCTOJIOTMYECKUX TPErnapaToB MPOBOIU-
JU C TMOMOIIbID CBETOBOTO MHUKPOCKOMA
OLIMPUS BX 41 npu yBenuuenusix B 40,
100, 200 u 400 pa3. [lonyyeHHBIE CHUMKH
o0OpabaTsIBaIH, TTPOBOUIN MOpP(OMETPHIO
U CTaTHCTUYECKYI0 00pabOTKy C TOMO-
mipio mporpammel «Quick PHOTO MICRO
2.3». CopepxaHue KJIETOYHBIX 3JIEMEHTOB
OTIpE/ICIISIIU B pacueTe Ha €ANHUILY YCIIOB-
Hoi Tutomamu (1 mMm?). Tlpu BBIIOTHEHHUU
MOP(POMETPUUECKUX HCCIEIOBAHUN PYKO-
BOJICTBOBAJIICh OCHOBHBIMU TPHUHIIMITIAMH,
U3JIOKEHHBIMU B pykoBoacTBe I'I. ABran-
nuiosa (2002) [1].

PesyabTrarsl m ux oocyxaenue. [[ns
OlleHKH KieTtouHoro ooOHoBieHus COX
KaK Mapkep mpoiudepanny HaMu ObLIT BbI-
Opan sijepHblii antureH Ki-67, mocKoibKy
OH PEruCTPUPYETCS BO BCE aKTUBHBIE (Pa3bl

74

clone, Denmark) as a sensitive marker of
proliferation by T. Scholzen [15].

The proliferation index (nuclear tag Ki-
67) and apoptotic index (or perinuclear cy-
toplasmic label CPP32 — caspase-3) were
measured in the formulations at 400-fold
magnification in 5 randomly selected visual
fields (=500 cells) as the percentage of posi-
tively stained nuclei of epithelial cells of the
coolant in the three compartments (I — patch-
ing and surface epithelium; II — isthmus area,
III of — iron-based, middle and lower third of
the glands in the basal). To assess CPP32 ex-
pression (caspase-3) in the coolant in similar
areas used semiquantitative rating scale color
intensity of 0 (none) — no positive reactions
in cells, 1 (weak) — up to 30% of the cells re-
acted positively, 2 (moderate) — 31-60%, and
3 (strong) — 60% more stained cells and [16,
17, 18].

Immunohistochemical study was carried
out on the basis Vinnitsa regional Office of
Pathological anatomy (Vinnitsa, Ukraine).

Microscopy and photography of histo-
logical preparations was performed using a
light microscope OLIMPUS BX 41 at mag-
nifications of 40, 100, 200 and 400 times.
The photographs were processed, under-
gone morphometry and were statistically
analyzed using Quick PHOTO MICRO 2.3
program. The contents of cellular elements
were determined per unit of the convention-
al area (1 mm?). Morphometric studies were
guided by the basic principles laid down in
the manual G. G. Avtandilov (2002) [1].

Results and discussion. To assess cell re-
newal coolant as a proliferation marker, Ki-
67 nuclear antigen was selected because it
was registered in all active phases of the cell
cycle (G,, S, G, and M), but not in the rest-
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knetoynoro nukina (Gl, S, G2 u M), Ho oT-
cytcTByeT B paze mokos (GO) [5, 17]. Ummy-
HOTUCTOXMMUYECKUNA AaHAJIU3 3KCIPECCUU
MOKa3aJl, 4YTO Ha 28 JIeHb 3KCIEPUMEHTA B
MHTAKTHOM TpyIe UHIEKC Mpoiaudepanuu
(MIT) 6b11 HauBeIciUM, a 3kcnpeccus Ki-
67 Habmomanach Ha ypOBHE 30HBI THUITHY-
HOTO TMPOJU(EPAUOHHOTO KOMIApTMEHTa
COX u nmpeobnagana UIMEHHO B repMHUHa-
THUBHOM 30HE U MECTaMU PaclpOCTpaHsIIaACh
Ha AMOYHBIN snutenuit (puc. 1).
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ing phase (G,) [5, 17]. Immunohistochem-
ical analysis of expression showed that on
28th day of the experiment, proliferation in-
dex in the intact group (PI) was the highest,
and the expression of Ki-67 was observed at
the level of the zone of typical proliferative
compartment coolant and dominated it in
the germinal zone and sometimes extended

to patching the epithelium (Fig. 1).
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Pucynok 1 — Beiparcennasn sxcnpeccus Ki-67 é aopax snumenuoyumos sxeceinyoka. Un-
makmmuas zpynna, 28 oensv y3xcnepumenma. HI'X-wapkupoexa x100.
Figure 1 — Severe expression of Ki-67 in the nuclei of epithelial cells of the stomach.
Intact group, 28th day of the experiment. IHC-labeling. x100.

B xontponbHOi rpynme WMIT Obi1 cHU-
*KeH Ha 5% OTHOCUTENBHO MHTAKTHBIX KU-
BOTHBIX, YTO YKa3bIBaJIO HA CUCTEMHBIE U3-
MEHEHUs B OpraHu3Me Kpbic mpu AA.

Monotepanus uOynpodeHoM Xxapak-
Tepu3oBasiach cnaboil skcnpeccuen Ki-
67 (puc. 2), 4TO OTBEYAJIO CTaTUCTUYECKU
nocroBepaomy cHmxkennto UIT wa 36%
OTHOCHUTEJIBHO AHAJOTMYHOIO IIOKa3aTells
JKUBOTHBIX KOHTPOJIBHOM TIpymIbl. Bpisas-
JIeHHY10 Hamu 3kcripeccuto Ki-67 B rmyOune
amok COXK MOKHO pacueHUBaThb, KaK HUM-
MYHOTUCTOXMMHUYECKUN NpU3HAK (POpPMHU-
poBanusa HIIBII-ractponaruun, 4ro comna-
cyercsa ¢ AaHHbIMU jauteparypsl (Lauwers
G.Y. etal., 2001).

PI in the control group was reduced by
5% relative to intact animals, indicating the
systemic changes in rats with AA.

Ibuprofen monotherapy was character-
1zed by a low expression of Ki-67 (Fig. 2),
which corresponded to statistically signifi-
cant decrease in the PI by 36% compared
to the same period of the control group an-
imals. We have identified, that the expres-
sion of Ki-67 in the depth of the coolant pits
can be regarded as a sign of the formation of
immunohistochemical NSAID-gastropathy,
which coincides with the literature (Lauw-
ers G.Y. et al., 2001).
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Pucynok 2 — Cnabasa sxcnpeccus Ki-67 ¢ aopax snumenuoyumoe ceinyoka.
Monomepanusa uoynpogenom, 28 oenv 3xkcnepumenma. UI'X-mapxupoexa %200
Figure 2 — Poor expression of Ki-67 in the nuclei of epithelial cells of the stomach.
Monotherapy ibuprofen, 28th day of the experiment. IHC-labeling. %200.

Beiiiie ykazaHHble U3MEHEHHS CBUJIETENb-
CTBYIOT O TOM, uTO noBpexieHust COXK, Bo3-
HMKaIOIlMe MpH MpUMEHeHUH ulymnpodeHa,
HPUBOIAT K M3MEHEHUIO KM3HEHHOTO LIMKIIA
SMUTETMOLUTOB U 3aJepiKke uX Iuddepen-
WAL, a CJEeJOBAaTeNIbHO K HapyIICHHUIO
kierouHoro oonosienns COX u ee crpyk-
TYPHOH J1€30praHU3aLNN.

B rpynme xoMOMHHPOBaHHOTO TpHUMe-
HeHust uoynpodeHa 1 BUHOOpOHA TMOJI0KHU-
TenbHas MapkupoBka Ki-67 oOHapyxeHa
KaK B 30HE MEPEIIeHKOB, TaK U B 0a3aJIbHBIX
oTJIeIax keJe3 xenyaka (puc. 3).

76

The above mentioned changes indicate
that the coolant damages from the appli-
cation of ibuprofen lead to changes in the
life cycle of delay and epithelial differen-
tiation, and thus to disruption of cell re-
newal coolant and its structural disorga-
nization.

In the group of combined use of ibupro-
fen and vinboron positive Ki-67 labeling
was detected in the zone of the isthmus, and

the basal gastric glands (Fig. 3).
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Pucynok 3 — Ymepennasa sxcnpeccusn Ki-67 6 aopax snumenuoyumoes scenyoka.
Komounupoeannoe npumenenue uoynpoghena u eunoopona, 28 oenv IKcnepumenma.
HT'X-mapkuposxa <100
Figure 3 — Moderate expression of Ki-67 in the nuclei of epithelial cells of the stomach.
Combined use of ibuprofen and vinboron 28th day experiment. IHC-labeling. x100.

UII rpynmbel koMOMHUPOBaHHOM (hapMma-
kotepanuu (0,081+0,004) mnpesblan 3Ha-
YEeHUS IPYIIbl MOHOTEpAuu HOynpodeHoM
Ha 62%, 4TO MPAKTUYECKU COTIOCTABIISIOCH
C TMOKa3aTeNsIMH HMHTAKTHBIX >KWBOTHBIX
(0,082+0,004). D10 yKa3pIBaJIO Ha CIIOCOO-
HOCTh BUHOOPOHA HUBEJIMPOBATH aHTUIIPO-
audepaTtuBHbIE CBOCTBa HOynpodeHa, 4To
B CBOIO OY€pe/b, IPUBOJWIO K BOCCTAHOB-
JICHUIO PETEHEPATUBHBIX CBOWCTB SITUTEINS
COX. /lanHple n3MeHEeHUs MpoudepaTuB-
HOW aKTHBHOCTU MpPH KOMOMHHPOBAHHOM
npuMeHeHun ulyrnpodeHa U BUHOOpPOHA
COIVIACYIOTCSI C YCTAQHOBJICHHBIM B IPEJIbI-
IOYUINX MCCIETOBAHUAX CHU)KCHUEM SI3BCH-
HOTO WHJIEKCA OTHOCUTEIBHO TPYMIbl MO-
HoTepanuu ulynpodenom [2].

Baxxnas ponb B mojiepKaHUUd TKaHEBO-
r0 TOMEOCTa3a OTBOJUTCS COXPAaHEHHIO Oa-
JaHca MEXIy MpoleccamMu Mpoiudepanuu
u aronto3a. /[y n3yueHus anonrosa 3ruTe-
nmuoumtoB COX B KauecTBe Mapkepa Oblia
BbIOpaHa kacmaza-3 (CPP32, Novocastra),
Kak 3(dexkTopHas B KackaJe Kacmas, 3a/1ei-
CTBOBaHHBIX B amonro3e. Ee aktuBauus o3-

PI group combined pharmacotherapy
(0.081+0.004) exceeded the value of ibu-
profen monotherapy group by 62%, which
is compared with virtually intact animals
(0.08240.004). This indicated the capacity
to neutralize the antiproliferative properties
of vinboron ibuprofen, which in turn led to
the recovery of the regenerative epithelium
coolant properties. These changes in pro-
liferative activity of the combined use of
ibuprofen and vinboron coincide with es-
tablished in previous studies concerning the
reduction of ulcer index ibuprofen mono-
therapy group [2].

An important role in the maintenance of
tissue homeostasis given to maintain the bal-
ance between the processes of proliferation
and apoptosis. To examine the apoptosis of
epithelial cells in the coolant as a marker has
been selected caspase-3 (CPP32, Novocastra),
in both the effector caspase cascade involved

77



DOI: 10.19163/2307-9266-2016-4-3-68-83

Dapmayust u papmaronocusi Ne 3, 2016

HayaeT HeoOpaTUMoe CJeOBaHHE KJIETKU
MyTeM IpOorpaMMHUpyeMoii THOEIH.

Hawmu Ob110 yCTaHOBJIEHO, YTO B TPYIIIE
MOHOTEpanuu HOynpopeHOM 3KCIpeccust
Kacmasbl-3 OTMedaslach NPEeUMYIIECTBEH-
HO B TOKPOBHO-SIMOYHOM OJIIUTEINH, MpPHU-
JIETAIONIEM K OCTPBIM DPO3USM U SI3BAM.
KonmnuecTBo MOMOXKHUTENHBHO OKpAIIEHHBIX
KJIETOK cocTaBisuio 6onee 60% (puc. 4) u
ObUIO JOCTOBEPHO BHIIIE B CPaBHEHHU C
TPyIIONH KOMOMHUPOBAHHOW (hapmakoTepa-
nuu (p<0,05).

in apoptosis. Its activation means irreversible
cell adherence by programmed death.

We have found out that the in monothera-
py ibuprofen group the caspase-3 expression
was observed mainly in the fold and pit epi-
thelium adjacent to the acute ulcers and ero-
sions. The number of positively stained cells
was more than 60% (Fig. 4) and was signifi-
cantly higher in comparison with the group
of combination drug therapy (p<0,05).

Pucynok 4 — Ocmpasa azea COK. Cunvnas skcnpeccus CPP32 npeumyuwiecmeenno
6 oazanvnvix omoenax COK. Monomepanus udynpogenom, 28 oenv 3xcnepumenma.
HUT'X okpawuseanue CPP32 %200
Figure 4 — Acute ulcer coolant. Strong expression of CPP32 mainly in the basal
coolant. Monotherapy ibuprofen, 28th day of the experiment.

IHC staining CPP32. x200.

B rpymnme koMOMHUPOBAHHOTO MpPHUME-
HeHus nbynpodeHa u BUHOOPOHA, KaK U B
TPYIIe WHTAKTHBIX J>KUBOTHBIX, 3KCIIPEC-
cus kacmasbl-3 kosiebanack ot 10 mo 30%

(puc. 5).
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Caspase-3 expression ranged from 10 to
30% in the group of combined use of ibu-
profen and vinboron as in the group of in-

tact animals (Fig. 5).
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Pucynok 5 — Cnabasa skcnpeccus CPP32 npeumywiecmeenno ¢ nepunyKjieapHwvix
omoenax IK30KPUHOUUMOE8 2N1A6HbIX Hcene3. Komdunuposannoe npumenenue
uoynpoghena u eunoopona, 28 oenwv 3xcnepumenma. UHI'X oxkpawueanue CPP32 %200
Figure 5 — Weak expression of CPP32 predominantly perinuclear departments
exocrine glands principal. Kombinirovannoeprimenenie vinboron ibuprofen and 28th
day experiment. IHC staining CPP32. x200.

YMeHbILIEHNE IKCIIPECCHN Kacnasbl-3 Ipu
KOMOMHUPOBAaHHOM TPUMEHEHUH BBIIIECYKa-
3aHHBIX MIPENapaToB 0OpaIllaeT BHUMAaHUE Ha
CHOCOOHOCTHh BUHOOPOHA 0CIa0ISITh HOYTIPO-
(beH-MHAYIIMPOBAHHBIM aroNTO3 AIUTEINO-
nutoB COX. Creyer OTMETHUTD, YTO CHUKE-
HME YPOBHS allONTO3HBIX KJIETOK HE HECET B
ceOe yrpo3sl kaHueporeHesa. Tak, cormiacHO
naHHblx smteparypsl (MBamkun B.T. u np.,
2002), cHIKeHHE YpOBHS aronTo3a MpH IMo-
paxenusix COX siBnsiercst mokazarenem 3¢-
(heKTUBHOCTH JICYEHUSI.

[IpyuuHON yMEHBIIEHHUS KOJIMYECTBA
aroNTO3HBIX KIETOK MPH KOMOMHHPOBAH-
HOl Tepanuu uOynpodeHoM ¢ BHHOOPO-
HOM, BEPOSITHO, SBJISIETCS COBOKYIHOCTH
HECKOJIBKUX B3aWMOJIOTIONHSIONINX (hakTo-
POB, OJTHUM U3 KOTOPBIX SABJISETCS HAINYHE
y BHMHOOpPOHa HPOTHBOBOCHAIUTEIBHBIX
U MMMYHOMOIYJIUPYIOUIMX CBOMCTB, IO-
CKOJIBKY BOCIAJICHHE pacLEHUBAETCS Kak
JIOTIOJTHUTENbHBIA MyTh aKTUBAIUU Aarloll-
TO3a, IIOMHMMO BO3JICHCTBUM, HANPIMYIO
CTUMYJIUPYIOIIUX 3apOrpaMMHPOBAHHYIO

Reduction of the caspase-3 expression
in the combined use of drugs above indi-
cates the ability to weaken vinboron ibu-
profen-induced apoptosis of epithelial cells
of the coolant. It should be noted that the
decrease in the level of apoptotic cells does
not carry the threat of carcinogenesis. Thus,
according to the literature (Ivashkin V.T. et
al., 2002), reduction of apoptosis in lesions
of coolant is an indicator of the effective-
ness of treatment.

The reason for reduction of the number of
apoptotic cells in combination therapy with
ibuprofen with vinboron is probably a com-
bination of several complementary factors,
one of which is the presence of vinboron
anti-inflammatory and immunomodulatory
properties as inflammation regarded as an
additional pathway of activation of apopto-
sis, besides the effects of directly stimulat-
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kierounyio rubens (Kononos A.B. u np.,
2005).

Jpyroii BO3BMOXXHOW NMPUYUHOW YMEHb-
IIEHUs] YPOBHS AaIllONTO3HBIX KIETOK MpHU
KOPPEKIIMH TaCTPOTOKCUYHOCTH HOymIpo-
¢dbeHa BUHOOPOHOM MOTYT OBITh AaHTHOKCH-
JAHTHBIE CBOMCTBA MOCIIETHETO, TOCKOIBKY
COIVIaCHO OOMICTIPUHSITHIM TIPEICTABICHH-
sMm  npoanontoruueckuii dddext HIIBII
MOXET peaju30BaThCsl 4Yepe3 aKTHBa-
IIUI0 CBOOOJIHO PaJMKaIbHOTO OKUCIICHUS
(Fukumoto K. et al., 2011; Tamaki K. et al.,
2011), a aHTHOKCHAAHTHI, 00ONaaloIIKe ra-
CTPOTIPOTEKTUBHBIM JIEHCTBHEM, CHIDKAIOT
ypoBeHs anonrto3a (Dursun H. et al., 2009;
Suleyman H. et al., 2009).

BbiBoabl. AHanu3 pe3ylbTaToB UMMY-
HOTHCTOXMMHYECKOTO HCCIIEAOBaHUS CBU-
JIETENbCTBYET O CBOMCTBE MOymnpodeHa mo-
JaBISATh  TPOTUQEPATUBHYIO aKTHBHOCTH
KEIYIOUHBIX DSIUTEIUOIUTOB M HHIYLH-
pOBaTh arornTo3, Ha YTO yKa3bIBAeT aKTHBA-
1usl Kacnasbl-3. BriciieykazaHHbIE H3MEHe-
HUS TIPUBOIAT K HAPYIIEHHIO CIIOCOOHOCTU
COX k aziekBaTHOM pereHepaiuu.

['actponporexTopHbiii 3PexT BUHOO-
POHA B yCJIOBUSIX MPUMEHEHUs nOynpodeHa
00yCIIOBJIEH TMOBBIIIEHUEM MpoudepaTuB-
HOTO IMOTEHIMAIa C BOCCTAHOBIIEHUEM De-
TEHEPATUBHBIX CBOMCTB KEIYJOYHOTO SITH-
tenmusa. Kpome toro BUHOOpOH crocoOeH
TIOAABIISATH HHYIIUPOBAHHBIA MOHOTEPAITH-
el uOynpogeHOM anonTo3 AMUTETUOIUTOBR
KEIJTyJIKa, YTO CIIOCOOCTBYET MOAIEPIKAHUIO
kieTogHoro romeocraza COX.

Bubanorpagpuyeckuii cnucox

1. I'magxux, ®.B. CyyacHi numsixu mnocia-
OJMeHHs YJIBLIEPOreHHOCTI HECTEPOITHUX
MPOTH3aNaIbHUX 3aC001B: JOCATHEHHS, HE-
BUPIIICHI MUTAHHS Ta MUISIXU ONTUMI3ALIT /
@ .B. I'magkux, H.I'. Crenantok // 3armopox-
CKUM MeqUUMHCKUN xKypHal — 2014, — No
2. — C. 82-86. — Pexxum moctyma: http://
nbuv.gov.ua/UJRN/Zmzh 2014 2 23.

2. I'magkux, @. B. Xapakrepucruka mpo-
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ing programmed cell death (Kononov A.V.
et al., 2005).

Another possible reason for reduction
of the level of apoptotic cells in the correc-
tion gastrotoxicity vinboron ibuprofen may
be the antioxidant properties of the latter,
since, according to the generally accepted
ideas proapoptotic effect of NSAIDs can be
realized through the activation of free rad-
ical oxidation (Fukumoto K. et al, 2011;.
Tamaki K. et al, 2011). and antioxidants,
having gastroprotective effect, reduce the
level of apoptosis (Dursun H. et al, 2009;.
Suleyman H. et al, 2009.).

Conclusions. Analysis of the results of
immunohistochemical studies indicates the
ibuprofen property to suppress proliferation
activity of gastric epithelial cells and induce
apoptosis, as indicated by activation of
caspase-3. Above mentioned changes lead
to disruption of coolant capacity for ade-
quate recovery.

Gastroprotective effect of vinboron in
terms of ibuprofen is conditioned by the
increase in the proliferative capacity of the
restoration of the regenerative properties of
the gastric epithelium. Besides, vinboron
1s able to inhibit apoptosis induced by ibu-
profen monotherapy epithelial cells of the
stomach, which helps to maintain cellular
homeostasis coolant.
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