Tpyabl IX Me)xxayHapoaHOW KpbIMCKOM kOHpepeHuun «Kocmoc n 6uocdepa 2011 »
Mpu uMTUPOBaAHUKU MU NepeneYvyaTbiBaHUU CCblJIKa oba3aTenbHa.

Aapec 3ToM ctaTtbM B MHTEepHeTe: www.biophys.ru/archive/crimea2011/abstr-p215.pdf

nPOAYKUUA NMHTEP®EPOHA U AKTUBHOCTbD 2',5-ONTIUFOAOEHUNAT-CUHTETA3bI B
NIMM®OLIMTAX CENE3EHKN KPbIC C TMNOALUWAOHOCTbIO, BbISBAHHOW
OMENPA3O0OJIOM, 1 NP BBEOAEHUU MYINbTUNPOBUOTUKA «CUMBUTEP®
AUMOODUNBbHBIA» KOHUEHTPUPOBAHHbIN

Bepezoesas T.B., Komnarney U.B., OcmanyeHko JI.U., NMununeHko C.B., SiHkoeckuli [.C.

"O6pasoBaTenbHO-Hay4HbIN LeHTP "VIHCTUTYT Buonornn” KneBckoro HaumMoHansHoro yHuBepcuTteTa MMeHmu
Tapaca LLleByeHko

KenygoyHas manoaumgHOCTb — 3TO COCTOSIHME, KOTOPOE XapaKTepusyeTcsl MOHVDKEHHON
CeKkpeumen CONsiHOW KUCMOTbl M MOXET OblTb CMOOENUPOBaHO ANUTENbHbIM  BEOEHUEM
nHrM6MTOopos H'-K'-ATdasbl. CHuxeHne pH xenyao4Horo coka NpuMBOAUT K PassuTUI0 Ancbrnosa u
YCUNEHMIO MpoAdyKumMn ractpyHa G-kneTkamu aHTpanbHOro otgena enygka. B pesynbTate B
crnmnsucTor 0bOoNoYKe Xenyaka pasBUMBaETCs BOCMarieHue, KOTOpoe COMpOBXAAEeTCA ceKkpeuunen
npoBocManuTenbHbIX UMTOKMHOB [Kang, 2005]. [Ons Hopmanusauum MUKpobmoLeHo3a 1
NpeoTBPALLEHNS  CTPYKTYPHO-(PYHKUMOHAMNBHBIX ~ M3MEHEHUM B XKenygke,  BbI3BaHHbIX
rMNoauMgHOCTbIO, UCMONb3YT  MynbTUNpobuotukn. OcTaeTcsa HEAOCTaTOYHO U3y4YeHa porb
UMTOKMHOB B MpoLieccax, KOTopble MPOUCXOQAT B MMMYHHOW CUCTEME B YCIOBUSX TMNOaLMOHOCTY.
Ha ocobeHHOoe BHUMaHue 3acnyxuBalT wuHTepdepoHbl (UPH) -  UuTOKMHBLI,  KOTOpblE
OCYLLECTBMSAIOT LUMPOKMIA CNEKTp 3dEKTOB Ha KIMETOYHbIN MeTabonmam: 3alimTy OT BUPYCOB U
MUKPOOPraHn3MoB, aHTunponudepaTMBHoe 1 MMMyHHOMOZynvpytowlee gencraue [Content, 2009].
UOH | Tuna wvHOyuMpyeT B KIeTKax CUCTEMY TPaHCAYKUMW CurHana, Kio4veBbiM hepMeHTOM
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koTopou aBnsieTcsa 2',5-onuroageHunar-cuHtetasa (2',5-OAC), a BTOPUYHbIM NOCPEAHUKOM - 2',5'-
onuroageHunar [Takaoka, 2006]. NockonbKy cyLiecTBytoT AaHHble 06 ycuneHuu cekpeuun VOH
numcoumTaMmn CrivM3ncTomn Xenyaka B ycrnoBusix runoaumgHoctu [Kang, 2005], cnegyeT oxuaaTb
N3MEHEHWI ero NpPoayKUMM KneTkammn nMmcgongHbIX OpraHoB.

Llenbto pgaHHOM paboTbl ObINO UccregoBaTb MPOAYKUMIO  MHTepdepoHa nvMdoumTamm
cerneseHkn y Kpbic M aktmBHocTb 2',5-OAC B 3TuUX KIeTKax B YCMOBMAX TMMNoauMgHOCTH
XKEenyao4yHOro Ccoka, Bbl3BaHHOW 28-MW OHEBHbIM BBeAeHuMem omenpasona (OM), a Tawkke npu
ogHoBpemeHHOM BBegeHun OM  w mynbTunpobuotuka «Cumbutep®  aumpounbHbIR»
KOHLLeHTpupoBaHHbIn (CUM).

VMccnenoBaHusa npoBeAeHbl Ha BenbiX HENMUHENHBIX Kpbicax-caMuax BecoM 170-200 r, koTopble
Obinn pasgerneHsl Ha 4 rpynnbl. XKMBOTHBIM 1-1 rpynnbl (KOHTPOMb) B TeYeHUU 28 gHewn BBOOAUNU
BHyTpubptowmnHHo (B/6) 0,2 mMn BoAbl ANs MHBbEKUMIA. XKMBOTHBIM 2-i Tpynnbl B TeYeHUN 28 OHEN
nepopaneHo (n/o) Beogunu CUM. XKuoTHbiM 3-i4 rpynnbl B TedeHun 28 gHen B/6 Beogunu OM
(«<Ome3®» npoussoactea “Dr.Reddy’s”, MHaus) (14 wmr/kr, pacTtBopeHHbin B 0,2 mMn BoAbl).
>KnBOTHBIM 4-11 rpynnbl B TedeHun 28 pgHen ogHoBpemMeHHo ¢ OM Beogmnm CUM B posax,
yKasaHHbIX Bule. Yepe3 geHb Mnocne nocrnegHero BBeOEHWUs MpenapaToB KpbiC YMEPTBAANM U
Bugenanu numcouuntn ceneseHkn [Boyum, 1968]. OAns wuHaykumm WOH cnneHouutn (5-106
KNeTok/mn) MHKyOmpoBanu in vitro B Te4eHnn 24 4yacos npu temnepatype 37°C. OTaenbHO KneTku
Ka)XOOW rpynnbl KpbIC MHKyOupoBanu ¢ mHayktopamu MOH: OFA (20 mkr/mn) (“SIGMA-Aldrich”,
USA) un umknodepoHom (50 mkr/mn) (“MonucaH”, Poccns). CycneHsmmn KNeTok LeHTpudyrmpoBanm
npu ckopocth 200 g B TedeHun 5 MyH. B cynepHaTtaHTax onpegensanu tutp PH mukpometTogom no
YFHETEHUIO LUTONATOrEHHOIo AENCTBUS BMPYCa BE3MKYISPHOIO CTOMaTtuTa Ha NepeBUTYHO KynbTypy
dpubpobnactoB kpbic [Nikolskaya, 2001]. B cycneHsusx cnneHouuMToB (0Cagok) Onpeaensnu
aktmBHocTb  2',5'-OAC cnekTpocpoTomeTpuyeckum metogoM. Cratuctudeckyio  obpaboTky
pe3ynbTaToOB OCYLLLECTBISANN C MOMOLLBIO KpuTepus CTelogeHTa.

B pesynbTate npoBedeHHbIX WCCEeAOBaHWN YCTAHOBIEHO MOBLILWEHUE TUTPA CMOHTAHHOMO
NOH B cynepHaTaHTax KNeTOYHbIX KynbTyp, KOTOpbIM B TedeHun 28 gHewn seogunu OM. BeBeaeHue
300poBbIM Kpbicam CHYIM B TeueHnn 28 gHen NpMBOAWIIO K MOBbILLIEHUIO 3TOrO Nokasatens Ha 42%.
Mpu coBmecTtHoM BBegeHun OM u CUM TuTtp cnoHTaHHoro VIOH Gbin Ha ypoBHE KOHTPOMbHbIX
3Ha4YeHun. YcuneHue wuHgyumpoBaHHoW OIA u uuknodepoHom npoaykumm UOH 6eino Gonee
Bblpa)XeHHbIM npu coBMmecTHOM gencteun OM n CUIM, yem npu gencteum Tonbko OM. AKTMBHOCTb
2',5-OAC B crnineHouuTax Kpbic nocne 28-aHeBHoro BegeHust OM noHwkanacb Ha 16%, a npu
ogHoBpemeHHoMm BBegeHMn OM n CUIM oHa Obina 6rmskon K 3HavyeHusiM, 3addMKCUPOBaHHbLIM B
rpynne kpbic, KotopbiM BBogunu OM. 28-gHeBHOe BBegeHue kpbicam CUM He BAnsno Ha
aktmBHoctb  2',5'-OAC B cnneHouutax. [lpupoct aktmBHoctn 2',5-OAC B  KkneTkax,
WHKYyOMpoBaHHbIX ¢ ®IA n uuKNodepoHOM, Obin caMbiM BOnblIMM B TPyMne KpbIC, KOTOPbIM
oaHoBpemeHHo Beoagun OM n CUM.

YcuneHne cekpeuumn CMOHTaHHOrO U MHAyumpoBaHHoro MIOH numdoumtammn ceneseHkn u
noHmwkeHne aktmHoctn 2',5-OAC B cnneHouuTax, OYEBUOHO, SBMASETCA WX peakuMen Ha
BOCManuTENbHbIA MPOLIECC B Xenyake, Bbi3BaHHbLIN ero DakTepmnanbHOW KONOHMU3aUnen, a Takke Ha
MOBbILLEHME YPOBHS racTpyHa B KpoBu. Tak kak npu genctemm CYIM ypoBeHb VIOH noBbiwaeTcs y
3[0POBbIX XMBOTHbIX M HOPManu3yeTcsl Yy KpbIC C FMNOauMOHOCTbIO XKENMyAO4YHOro COoKa, MOXHa
NPeanosioknTb, YTO AaHHbIM MPOOMOTMYECKUA NpenapaTt, HOpManu3ys MUKpodriopy Xenyaka,
NPVBOAUT K YTHETEHMWIO BOCMAneHusl, YTo BNUSET Ha (PYHKLUMOHMPOBAHME NUMQONAHBIX OpraHoB.
OT10 gaet ocHoBaHusA paccmartpuBaTe CYIM Kak cpeacTBO C UMMYHOMOZYIMPYOLLMMW CBOMCTBAMM.

MoHwxeHue aktuBHocTM 2',5'-OAC B cnneHouuTax KpbiC Hapsiay C BO3pacTaHWEM MpoayKumn
aTumm knetkamm NPH moxet ObITb cnegctevem Toro, 4to B UOH-MHOYLMPOBAHHON CUrHaNbLHON
cMCTEeME HapyLlaeTcs nepefada curHana, kak Ha atanax B3ammogenctamsa MPH ¢ peuentopom, Tak
n cTumynsumm akenpecum reHa 2',5’-OAC.
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THE INTERFERON PRODUCTION AND 2',5-OLIGOADENYLATE-SYNTHETASE ACTIVITY IN
SPLEEN LYMPHOCYTES IN RATS WITH HYPOACIDITY EVOKED BY OMEPRAZOLE AND AT
ADMINISTRATION OF MULTIPROBIOTIC «SYMBITER® ACIDOPHILIC» CONCENTRATED

Beregova T.V., Kompanets I.V., Ostapchenko L.I., Pilipenko S.V., Yankovskiy D.S.
Educational and Scientific Centre "Institute of Biology" of Taras Shevchenko National University of Kyiv

Gastirc hypoacidity is characterized by decreased hydrochloric acid secretion and may be
modeled by long-term injection of gastric parietal cells H-K-ATPase inhibitors. Decrease of gastric
juice pH leads to disbacteriosis development and increase of gastrin production by G-cells of
antrum. As a result in gastric mucosa the inflammation which is accompanied by secretion
proinflammatory cytokines develops [Kang, 2005]. The probiotics are used for the purpose of
microbiocenosis normalization and prevention of structurally-functional changes in stomach caused
by hypoacidity. The role of cytokines in processes that occur in immune system at the background
of hypoacidity isn't clarified yet. On especial attention deserve interferons (IFN) - cytokines which
carry out a wide spectrum of effects on a cellular metabolism: protection against viruses and
microorganisms, antiproliferative and and immunomodulatory action [Content, 2009]. Type | IFN
induces in cells 2',5'-oligoadenylate signaling pathway. The 2',5’-oligoadenylate-synthetase (2',5'-
OAS) is it's key enzyme [Takaoka, 2006]. So far as the augmentation of IFN secretion by stomach
mucous lymphocytes was established at hypoacidity [Kang, 2005] the changes of its production by
lymphoid organs are expected.

The aim of this work was to study the interferon production by rat spleen lymphocytes and 2',5'-
OAS activity in these cells at hypoacidity caused by 28-daily omeprazole (OM) injection as well as
simultaneous omeprazole and multiprobiotic «Symbiter® acidophilic» concentrated (SYM)
administration.

The research was conducted on whlte nonlinear rats (males) weighing 170-200 g which were
divided into 4 groups. Anlmals of the 1% group (control) were intraperitoneally (i.p.) injected with 0,2
ml of HZO Animals of the 2™ group were orally (p/o) introduced with SYM during 28 days. Animals
of the 3 group were injected with OM (14 mg/kg, diluted in 0,2 ml of H,O) («Omez®»
“Dr.Reddy’s”, India). Animals of the 4™ group were simultaneous injected with OM and SYM at
referred above doses.

In a day after last injection of drugs rats have been destroyed, spleen lymphocytes were
isolated [Boyum, 1968]. Spleenocytes (5-10° cells / ml) were incubated in vitro during 24 h at 37°C
for IFN induction. Cells of each group of animals were separately incubated with IFN inducers: PGA
(“SIGMA-Aldrich”, USA) (20 mkg/ml) and cycloferon (“Polisan”, Russia) (50 mkg/ml). Cell
suspensions were centrifuged at 200 g for 5 min. The IFN titer was evaluated by micromethod
[Nikolskaya, 2001]. The 2',5-OAS activity was estimated by method [Justensen, 1992]. The
statistical evaluation was calculated by Student's t-test.

The spontaneous IFN titer was established at over 2.5 times the control in supernatants of
spleen lymphocytes cell cultures of rats that were injected with OM during 28 days. The SYM
administration to animals caused the growth of this rate by 42 %. The spontaneous IFN titer turned
up to the control level at combined OM and SYM administration. The enhancement of IFN
production induced by PGA and cycloferon was more expressed at common OM and SYM action
than at OM action only.

The 2',5'-OAS activity in 3 group rat spleenocytes decreased by 16 % after 28 daily OM
injection and approximated to 3 group values at combined OM and SYM administration (table 2).
The SYM administration to control group animals hadn’t an influence on enzyme activity. The 2',5'-
OAS activity acceleration in cells incubated with PGA and cycloferon was maximal at simultaneous
OM and SYM administration by comparison with the group of rats which were treated only by OM.

The secretion of spontaneous and induced IFN by rat spleen lymphocytes was shown to
increase at hypoacidity caused by 28-daily OM action. Probably the IFN synthesis is stimulated in
these cells that may be their response to stomach inflammation evoked by bacterial colonization. It
correlates with facts about IFN-y induction that occurs owing to bacterial lipopolysaccharide
interaction with lymphocyte Toll-like receptors [Uematsu, 2007]. It was also established that IFN-y
synthesis is amplified in stomach mucous lymphocytes of by inflammation in consequence of
reduced hydrochloric acid secretion [Kang, 2005]. Spleen is extremely sensitive to organism
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immunological status changes. Therefore the functional state of this lymphoid organ can be
changed under the influence inflammation processes that are initiated by nonshared antigens at
stomach disbacteriosis. Gastrin can also influence on IFN production by spleen lymphocytes,
because its blood level rises by gastric hypoacidity [Waldum, 2002]. We have demonstrated that
SYM leads to IFN level increase in healthy animals and it's normalization in hypoacidic ones. So,
we suppose that this multirpobiotic brings to inhibition of inflammation via gastric microflora
recovery, it has an effect on lymphoid organs functioning.

2',5'-activity in rat spleenocytes falls along with IFN production increase in conditions if
hypoacidity. It may occur owing to IFN signaling pathway disfunction at the stages of IFN-receptor
interaction or stimulation of 2',5'-OAS gene expression. Whereas omeprazole directly interacts with
membrane proteins SH-groups [Capodicasa, 2008], the functional changes of cell membranes and
intracellular signalization disturbances are quite possible.

The study of IFN system functioning in conditions of gastric hypoacidity is of a great importance
for clarifying the mechanism of the immune system reaction on developing pathological process as
well as for design of therapeutic and prophylactic preparations.
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