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EXPRESSION OF TLR2 GENE IN RAT DUODENAL UPON LONG-TERM GASTRIC HYPOCHLORHYDRIA
AND WITH ADMINISTRATION OF MULTIPROBIOTIC SYMBITER

The increasing of Tir2 gene's expression in rat duodenal villus and crypt epithelial cells upon gastric hypoacidic conditions was shown. The
level of TIr2 expression both in villus and crypt epitheliocytes approached to the control value upon the treatment of hypoacidic rats with

multiprobiotic "Symbiter".

Key words: gastric hypoacidity, duodenal, Tir2 gene expression, multiprobiotic.

YOK 611.018.83:615.373]-092.4

H. XpaHoBcbka, kaHA. 6ion. Hayk, O. CkaykoBa, kaHA. 6ion. Hayk, O. lop6ay, mon. Hayk. cniBp.

HauioHanbHu# iHCTUTYT paky, KuiB,
[.MoTe6HA, A-p Mea. Hayk, npod.,

IHCTUTYT ekcnepumeHTanbHOI NaTonorii, oHkonorii Ta pagioGionorii iMeHi P.€.KaBeubkoro HAH Ykpainu, Kuis,

P. Cupop, acn.
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Po3znsaHymo ¢peHomunoei ma ¢pyHKuyioHasbHi enacmueocmi 2eHepoeaHux OeHOPUMHUX KimuH JIloGuUHU nicisi 06pobku

yumomokcu4YHuUMuU siekmuHamu B. subtilis B-7025.
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BcTyn. Bigomo, 10 HanbinbL NOTYXXHi aHTUreHnpe3eH-
Tyoui KMiITUHW iIMYHHOT cucteMun — aeHapuTHI KNitnHn (OK)
BiAPI3HAOTECS BMCOKOK MNNACTMYHICTIO, Ta, B 3aneXHOCTi
Bil YMOB MIKPOOTOYEHHS, MOXYTb Jocsarat yHKUioHanb-
HOro [03piBaHHA Ta HabyBaTW iMyHOreHHOCTI. Tak, 3anex-
HO Big cknagy cepenoBuLia, YMOB KyNbTUBYBAHHS KITiTWH-
nonepeaHnkie, akTopiB A03piBaHHS Ta iH. MOXHa OTpu-
matn K 3 pisHumun BnactueoctsmMu. OfHi 3 HUX GyayTb
iHOyKyBaTK iMyHHY BignoBigb 3a Tx1 / Tx2 Tunom, iHwi,
HaBMaku, akTuByBaTW perynatopHi T-nimdoumnTn (Tper) i
npu3BoanTM o imyHocynpecii (ToneporenHi [K). Bigomo,
o chakTopun fo3piBaHHSA, ski gogatoTb Ao OK npu iHkyOauii
3 @aHTUreHOoM, iICTOTHO BMMIMBAOTbL Ha iX 34aTHICTb OO Mir-
pauii B nimdatuyHi By3nu Ta npeseHTauii aHTUreHis
T-nimdoumtam [1]. JospisaHHa OK iHOYKyOTb pi3HOMaHITHI
CTUMYNW, Hanpuknag, nposananbHi uMTOKiHWM, c-KitL Ta
FLT3L (niraHaM TWpO3WH-KiHA3HOro pelentopa), 3B'A3y-
BaHHA peuentopa CD40, B3aemogiss NeBHWX Makpomore-
Kyn BipyciB Ta 6akTepini (aBycnipansHa PHK, OHK, ninono-
nicaxapug (J1NC), npocrarnananH E2 (PGE2) ta CpG no-
cnigosHocTi AHK 6GakTepii 3 neBHMMu peuenTopamu Ci-
menctea Toll Like (TLR) [2,3].

Pasom 3 Tum, cnig 3as3HaunTu, WO Hanbinbll onTuma-
nbHi kKOMGiHaLi iHOYKTOpIB AO3piBaHHA Ta cnocobu HaBaH-
TaXEHHS MYXITMHHUMUW aHTUreHamu ansi BukopucTaHHsa K
B iMyHOTepanii paky He BCTaHOBIEHi, @ MPOTOKONW OAep-
XaHHA OyHKUiOHanbHO 3pinux OK He cTaHgapTu3oBaHi,
TOMY MOLWWYK Hanbinbl onTUManbHUX NOEAHAHb (PAKTOPIB
ANns ofepXaHHs dyHKUioHanbHO 3pinux OK, npuaatHmx
ONsi BUKOPUCTAHHS Yy CKNazi NpoTUNYXJIMHHUX BaKUMWH, 3a-
NVLWAETLCS akTyarnbHo npobnemoto [4].

Bigomo, Lo GakTepianbHi WTaMu NpoayKylTh NoBeEpX-
HeBi nekTuHu. [lokasaHo, wo 6GakTtepii B. subtilis
B-7025 (wtam penoHoBaHuM B IHCTUTYTI MikpoGionorii i
Bipyconorii HauioHanbHoi akagemii Hayk YkpaiHu) matoTb
NiaBULLEHY 30aTHICTb CUMHTE3yBaTW MO3aKMNiTUHHI LIMTOTOK-
cunyHi nektnHm (UJT) 3 yHikaneHuMu BnactusocTaMu. 3a
XiMIYHOIO NPUPOAOIO Ui NEKTUHU € rnikonpoTeiHamun, mone-
Kynamu, Lo cKnagalTbcsa 3 TPbOX NOMinenTUAHMX NaHLuo-
ris 3 MM 8300 Da, ytBoptotoun koHrnomepatu. LT matoTtb
iMyHOMOZYMIOYY Ta MNPOTUNYXIIMHHY aKTUBHICTb. BoHM
3naTtHi BubipkoBo ctumynioBath T- i B-nimdoumnTn, ctumy-
noBatn npogykuito iHTepdepoHis (IFN) B pisHux Gionoriy-
Hux cuctemax. Lli LiJ1 BUKOpUCTOBYIOTb B IKOCTi KOMMOHEH-
Ta B MPOTUMMNYXJIMHHUX BaKUMHAX. JlisaTv NyXnIUHHUX KNiTWH,
onepxaHi 3a gonomoroto LiJ1, 6ynn BukopucTaHi Hamu ans

HaBaHTaxeHHsA [K npu CTBOpEHHI NPOTUNYXNNHHOI BaKUu-
HW Ha OCHOBI LMX KMiTUH [5]. Pasom 3 Tum, edpektn LIJT Ha
deHOoTUNOoBI Ta (YHKUiOHanbHI BNACTUBOCTI reHepoBaHUX
OK ntoguHu He gocnigxeHi.

MeTta po6oTu nonsirana y ocnigXeHHi heHoTUNoBNX
Ta PYHKLiOHaNbHUX BIAcTUBOCTEN reHepoBaHWX AeHAPUT-
HUX KNiTUH NOgUHK Nicnst 06po0KN UMTOTOKCUYHUMM fEK-
TuHamu B. subtilis B-7025.

Marepianu i metoau. [nsa reHepadii K 6ynu Bukopuc-
TaHi MOHOHYKMeapHi KNiTMHW nepudepuyHoi kposi 10 npak-
TWUYHO 340POBUX Ntogen. KniTuHM B KOHUEHTpauii 1 x 108 kn /
MIT Nomilany B 24-nyHKOBI MaHLWEeTW AN KyNbTWBYBaHHS
NPOTAromM 2 roguH B 3 MIT NMOBHOIO XMBUIbHOIO CepenoBu-
wa RPMI-1640, 100 mkr/mn reHTamiumHy i 5% embpioHanb-
HOI Tensa4oi cupoBaTku. PpakLito KMiTUH, WO He npununanu,
BMOANANM, a Ti, WO 3anuwnnucs, iHkybyBanu B MOBHOMY
KynbTypanbHOMY cepeoBuLLi B NpucyTHOCTi 40Hr / mn rpa-
HyrnouuT-Makpodar KoroHie cTumyntotodoro dakropy (GM-
CSF) npotarom 6 gi6 npu 37° C B CO2-iHkybaTopi npu 5%
COo,. Nicna 6 gi6 kynbTMBYBaHHsS A0 He3pinux OK nogaBanm
LUT B. subtilis B-7025 B koHueHTpauisx 0,04, 0,1 abo
0,4 mr/mn Ta iHkyOyBanu e NpoTArom 24 roguHu.

deHoTMnoBMIM aHani3 reHepoBaHux OK nposoaunu 3a
JOMOMOrot0 MeToay MPOTOYHOI LIMTOyopuMeTpIi 3a eKkc-
npecieto noBepxHeBux Mapkepis: CD83, CD86, HLA-DR.
PiBeHb  ekcnpecii  reHiB  iHTepnenkiH  (IL)-12p40,
IL-12p35, daktop Hekpody nyxmmHn (TNF)-o, IL-10,
TpaHcdopMytoumn daktop pocty (TGF)-p BusHavanm 3a
[OMOMOrol0  nornimMepasHo-naHutorooi  peakuii  (MAP) 3
OeTeKUielo pe3ynbTaTiB B PEXUMI pearnbHOro 4acy 3 BMKO-
pucTaHHAM cneumdivyHnx npavmMepis, TagMan 3oHgiB abo
dnyopoxpomie  SYBRGreen. PiBHi ekcnpecii reHis-
MilleHeln ouiHioBanu 3a gonomoroto metoay AACt 3 Hop-
MYBaHHSIM LLIOA0 eKCMpecii EHAONEHHOro KOHTPOSIH.

3 meTol gocnigpkeHHs aktuBHocTi [IK B peakuii 3milwa-
HoI KynbTypu nenkoumTis (3KI), ix iHkyGyBanu 3 ayTonoriy-
HUMK nimcpountammu npotarom 20 fi6. Micna 3akiH4eHHS
iHkyBaLii BuaHauanm kinbkictb CD4'CD25'FoxP3" Ta
CD4'IFN-y*, CD4’IL-4", CD8'IFN-y" — nimcpoumTiB B KynbTypi.

CratuctuyHy obpobky AaHMX NPOBOAUNM 3 BUKOPUCTaH-
HAM nporpamHoro nakety Statistica 6.1. [JocToBipHicTb Bia-
MiHHOCTEW MiX rpynamu ouiHioBanu 3a JornoMorol MeTtogis
napameTpuyHoi (t — kpuTepin CTblogeHTa) i HenapameTpuy-
HOi cTatuUCTUKM (KpuUTepin BinkokcoHa-MaHHa-YiTHi). BigMmiH-
HOCTi BBaXKanu CTaTUCTUYHO AoCTOoBipHUMM nipy p <0,05.
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Pe3ynbTatn Ta 06roBopeHHs. Ha cborofHillHin eHb
umTokiHoBui "koktenns" TNF-a, IL-1-B, IL-6 i PGE2 npuiin-
ATUA B AKOCTI "30M0TOro craHgapty" Ans cTumynsauii go-
3piBaHHa [K. OgHak, BiH xapaKkTepu3yeTbCs iCTOTHUM He-
JOnikoM — HesgaTtHiCTIo nocunioBatv  npoaykuito  OK
IL-12p70 Ta iHWKX TX1-nonsApu3yynx LMUTOKIHIB, ki Ma-
I0Tb BaXNMBE 3HAYEHHS ANd iHAYKUiT edpekTMBHOI npoTuny-
XJIMHHOI IMYHHOI BignoBiai, onocepeakoBaHoi Tx1 i uMToTO-
KenyHummn T-nimdpoumntamun (LTHN) [6]. Tomy nopanswimm
NOLUYK MONSirae y BUKOPWUCTaHHI anbTepHaTUBHWUX LMUTOKI-

HOBMX KOKTEWNiB, WO BKNoYaTb 3amicte PGE2 niraHgn
TLR, 30kpema, LPS abo Poly I: C [6,7,8].

Ak nokasanu pesynbtatv gocnigkeHs, LI y HaiMeHLWwin
i3 pocnimpkyBaHux koHueHTpauin (0,04 mr/mn) cnpusitloTe
NMOCUIEHHIO eKkcnpecii Ha reHepoBaHux OK monekyn CD86
Ta HLA-DR, ski BignosigatoTb 3a npeseHTauito aHTUreHis
(puc. 1). PiBeHb ekcnpecii Monekyn nepesuLLyBaB Takui y
OK, reHepoBaHux B npucyTHocTi LPS. Pa3om 3 Tnm, Us KOH-
ueHTpauis LT He BnnvHyna Ha ekcnpecito monekynu CD83,
sika xapaktepusye cTyniHb 3pinocti K. Hanbinbw edekTms-
HMMU LLOAO MiABMWLLEHHS piBHSA ekcnpecii monekynu CD83
oynu W1 B koHueHTpauii 0,1 mr/mn ta LPS.
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Puc. 1. ®eHoTunoBa xapaktepucTtuka OK, o6pobnenunx L1 B. subtilis B-7025

PesynbTtaTv HacTymHOro AOCHIMKEHHS Mokasanu, Lo
LN cnpusitoTe 3MiHam yHKLiOHanbHOT akTUBHOCTI reHepo-
BaHux AK, npu upoMy HaWbinbLUMA BNAVB 3apeecTpoBaHO
Bif 3acTtocyBaHHi LiJ1 B koHueHTpauii 0,1 mr/mn (puc. 2).
Tak, piBHi MPHK Tx1-nonsapuaytoumnx umTokiHiB 1L-12p35,
IL-12p40 ta TNF-a B K 3poctanu B 3-5 pasiB y pasi iHKy-
Oauii 3 LJT B Uil KOHLEHTpaLii NOpPiBHAHO 3 KOHTPONeM.
Pasom 3 Tum, BigMiYeHO 3pOCTaHHA B OeKinbka pasiB i pis-
HA MPHK imyHocynpecopHoro uutokiHa IL-10 3 ogHouvac-
HUM NpUrHiYeHHAM akTuBHocTi reHa TGF-B. Cnig 3a3Haum-
TW, WO CNPsIMOBAHICTb 3MiH B LIUTOKIHOBOMY NpOdini reHe-
posaHux OK nig gieto LJT Ta LPS npaktuyHo cniBnaganu.

Buxopsaum i3 BcTaHOBMEHOro dakty akTueauii reHa imy-
HocynpecopHoro umTtokiHa IL-10, skuin cnpusie akTmBauii
Tper, 6yno nposeAeHO AOCHIMKEHHSI TONEPOreHHOI aKTuB-
HocTi reHepoBaHux OK y peakuii 3KJ1. Ans uboro OK, one-
pxaHi y npucytHocTi L1 B. subtilis B-7025, posrotpusano

KynbTUBYyBanu 3 ayTosfioriyHuMun nimcpoumtammn ta BU3Ha-
yanu kinbkicte CD4'CD25 FoxP3*, CD4'IFN-y*, CD4"IL-4"
Ta CD8'IFN-y" — kniTuH B KynbTypi NiMdoumTis. Ockinbku
posa U1 0,4 mr/mn BusiBunaca tokcuuHowo ans OK, B Ha-
CTYMHUX JOCMIAKEHHAX MU Ti HE 3aCTOCOBYBanu.

Ak nokasanu pesynbtatu gocnimkeHb, [OK, obpobneHi
LI B. subtilis B-7025 B koHueHTpauii 0,1 Mr/mn, NnpakTMyHO
He BMAMBanNM Ha KinbKicTb Tper KAiTMH 3 {OeHOTUMNOM
CD4"CD25"FoxP3" B kynbTypi, ane cnpusnu gesikomy 36i-
nblieHHIo KinbkocTi CD4'IFN-y*-kniTuH Ta cyTTeBomy 36i-
nblueHHio KinbkocTi CD8'IFN-y*-nimdoumtie (puc. 3 Ta
puc. 4). Lle cBigunTb Npo BaxnueicTb 6anaHcy Mix nposa-
nanbHUMK Ta NpoTM3ananbHUMKM Ta iIMyHOCYNPECOPHUMM
unToKiHamu, Wwo npoaykytoTe AK, skui 6arato B YoMy BW-
3Ha4ae HacTynHy c¢opmy iMyHHOI BignoBigi abo cnpwusie
PO3BUTKY TONEPaHTHOCTI.
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Puc. 4. KinbkicTb uuTokiH-npoaykytoumx CD4+ ta CD8+ kniTuH nicnsa iHky6auii 3 AK,
00pOo6IeHUMU LUTOTOKCUYHUMM NeKTUHamu B. subtilis B-7025

Haibinblw BMpa)xeHWn BMAMB OO0 NPUrHiYeHHs Tper
Ta aKTMBauii LLMTOKIHCEKPETOPHOI akTUBHOCTI T-niMmcouunTis
3apeecTtpoBaHo nig gieto OK, obpobneHux LPS, wo c.iao-
YUTb NPO AOUINBHICTE MOro 3aCTOCYBAHHS 3 METOH iHAYKLT
yHKLiOHanbLHOro Ao3piBaHHA reHepoBaHux K.

MexaHiamn, 3a paxyHok skux LJT aktusytoTb OK, goci
He 3po3yMmini. PasoM 3 TMM, NpunycKaeTbCs, WO iXHA Ais
onocepeaKoBYETLCS 3B's3yBaHHAM 3 TLR abo nektnHoBu-
MU peuentopamu Ha [K Ta akTuBaui€lo BignoBigHUX Cur-
HanbHUX LWNSXIB.

BucHoBku. OgepxaHi pesynbTtatu cBigyats, wo L1 B.
subtilis B-7025 cnpusoTe Tx1 — nonspusauii reHepoBaHuX
OK noguHn, He iHAYKYIUYM Npy UbOMY iXHi TOMNEpOreHHi
BNacTMBOCTi. Y KkoHueHTpauii 0,04 mr/mn LT cnpusiioTtb
nocuneHHro ekcnpecii Ha reHepoBaHmx K monekyn CD86
Ta HLA-DR, siki BignoBigatoTb 3a Npe3eHTaLlito aHTUreHiB. Y
KoHueHTpauii 0,1 mr/mn LT cnpusioTe NiABULLIEHHIO PiBHS
ekcnpecii monekynu CD83 B 3-5 pasis Ta 3pocTaHHI0 piBHIiB
MPHK Tx1-nonapuayroumx umTokiHie 1L-12p35, IL-12p40 Ta
TNF-a. Takum 4nHOM, ofepxaHi AaHi 06rpyHTOBYHOTb AO-
LinbHicTb BUkopucTanHsa LI B. subtilis B-7025 y npoToko-
nax reHepadii Tx1-nonspusyounx OK.
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®EHOTUMUYECKUE U ®YHKLIMOHANbHLIE CBONCTBA TEHEPUPYEMbIX OEHAPUTHBIX KNETOK YENOBEKA
NOCINE OBPABOTKU LUTOTOKCUYECKUMUN NEKTUHAMMU B. SUBTILIS B-7025

PaccmompeHbl gheHomunuyeckue u hyHKYUOHaNbHbIe ceolicmea 2eHepupyeMbix 0eHOPUMHbIX KIIeMoOK 4Yyesiogeka nocsie o6pabomku yumo-

mokcuyeckumu nekmuHamu B. subtilis B-7025.
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THE PHENOTYPIC AND FUNCTIONAL PROPERTIES OF THE GENERATED HUMAN DENDRITIC CELLS
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The article describes the phenotypic and functional properties of human dendritic cells generated after treatment with cytotoxic lectins

B. subtilis B-7025.
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VITRIFICATION OF PRONUCLEAR-STAGE MOUSE EMBRYOS
USING DIFFERENT CRYOPROTECTANTS AND THEIR SUBSEQUENT DEVELOPMENT
IN VITRO WITH OR WITHOUT OVIDUCT EPITHELIAL CELLS TO THE BLASTOCYST STAGE

The results of experimental researches on vitrification of PN mice embryos on solid surface with use of different cryoprotec-
tants and evaluation their viability and subsequent development in vitro after vitrified-warmed are resulted in this article.

Key words: vitrification, pronuclear stage mouse embryos, oviduct epithelial cells.

Introduction. Cryopreservation of mouse embryos is a
cost-effective approach for the maintenance of scientifically
important stocks, stains, and line [15]. Vitrification as an
ultra rapid cooling technique has been used in
cryopreservation of embryo at low temperatures by
creating a completely vitreous (glass-like) state [19].
Improvements in ice formation have been made by
selecting the most appropriate cryoprotectants (CPAs) and
using a mixture of CPAs, macromolecules and
nonpermeating agents [14].

Ethylene glycol, a permeating compound, has an
important function in stabilizing the cellular membrane during
freezing, though it also has some harmful effects on embryo
development [18]. In the use of PVP for 2-cell stage mouse
embryos, Kim C.G. [et al.] [10] reported that addition of PVP
macromolecules significantly reduced the incidence of zona
and cellular damage, but exposure of embryos to PVP was
deleterious to their subsequent development.

Cryopreservation causes morphological and
biochemical alterations including damages to membranes
and mitochondrial [4], cytoplasm disorganizations [1], and
DNA fragmentation [6], which in turn may decrease
development and implantation capabilities of embryos. An
alternative way of improving the developmental ability of
embryos at the pronuclear stage after cryopreservation
may be their in vitro cultivition to avoid the stresses caused
by inappropriate vitrification conditions by the prevention of
stresses that arise during vitrification. Several culture
systems have been used for improve in vitro embryo
development and most of them include somatic cells such
as granulosa cells [16],0viductal cells [21], uterine cells,

Vero cells [11], as the co-culture support [7]. Based on
these observations and our recent finding that co-culture
with oviduct epithelial cells enhances the in Vvitro
development of the embryos [8], it seems that improvement
in the post warming culture conditions by using oviduct
epithelial cells can affect the embryo development and the
quality of resulting blastocysts.

The purpose of this study was to evaluate the effects of
cryoprotectant treatment of the pronuclear stage on the
developmental ability of vitrified mouse zygotes, its
developmental ability to the blastocyst stage. We compared
various components Vvitrification solutions to find a more
suitable composition for vitrification of PN embryos. Finally, in
a series of experiments we investigated the the developmental
competence of vitrified-warmed pronuclear-stage mouse
zygotes in co-culture system using oviduct epithelial cells.

Materials and methods. Animals and embryo
collection Eight to twelve weeks old female C57BL/6 mice
were superovulated by an intraperitoneally injection of 51U
PMSG (Sigma) followed 48 h later by 5 IU hCG (Pregnyl,
Organon, Netherlands). Females were placed with the
same strain males immediately after hCG administration.
Females were checked up for mating by the presence of
vaginal plugs 16 h later. Approximately 19-20 h post-hCG
injection oviducts were excised and pronuclear-stage
embryos with the rest of cumulus cells were flushed from
oviduct ampoules with M2. Zygotes have been collected
and transferred into M2 medium supplemented with a
hyaluronidase (80 IU/ml) for 3 min. Embryos have been
rinsed three times into few M2 medium droplets and
classified as pronuclear—stage embryos (PN embryos),
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