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Oncology: mechanisms of cancerogenesis, diagnostic
and therapeutic approaches

Onkonozusn: mexanu3mvl KAHyepo2ene3d, OuaZHoCmuiecKue
u mepanesmuueckue nooxoonl

THE LYSINE DEMETHYLASE ANDROGEN RECEPTOR EPIGENETIC
COREGULATORS AS POTENTIAL THERAPEUTIC TARGETS IN
HORMONE REFRACTORY PROSTATE CANCER

Metzler V.M.'?, Jeyapalan J.*, de Brot S.}, Robinson B.D.?,
Nilsson E.}, Whitchurch J.%3, Laursen K.B.*, Persson J.L.**,
Gudas L.J. *, Heery D.M.?, Mongan N.P.**

! Faculty of Medicine and Health Sciences, School of Veterinary Medicine and
Science, University of Nottingham, United Kingdom;
2 Department of Pathology, Weill Cornell Medicine, NY, USA;
¥ School of Pharmacy, University of Nottingham, United Kingdom:;
* Department of Pharmacology, Weill Cornell Medicine, NY, USA;
> Clinical Research Center, Lund University, Malmo, Sweden

Advanced prostate cancer (PCa) is treated by androgen deprivation therapies
(ADT). However, hormone refractory PCa (HRPC) that escapes androgen
dependency and is incurable commonly arises within ~18 months of ADT use. There
is therefore an urgent need for new approaches to treat HRPC. The genomic actions
of androgens are mediated by the androgen receptor in complex with multiple
enzymatically diverse chromatin modifying coregulators. We and others have
identified lysine demethylases (KDMSs) as important mediators of androgen signaling
and PCa recurrence. Increased expression of KDM1A/LSD1 is associated with poor
outcomes and PCa recurrence. Pharmaco-inhibitors of KDM1A block androgen
induced transcription and inhibit PCa cell proliferation. We recently found that
androgen induced miR137 acts as a suppressor of an extended network of
transcriptional coregulators, including KDM1A, KDM5B and KDM7A in normal
prostate cells. Loss of miR137 in PCa contributes to an increase in expression of an
extended network of AR-coregulators, including KDM1A, KDM5B and KDMT7A.
Here we report that androgen significantly induces KDM5B and KDM7A expression
in hormone dependent LNCaP cells. Furthermore, siRNA-mediated functional
depletion of KDM5B and KDM7A impairs androgen induction of the prostate-
specific antigen KLK3/PSA and the pro-angiogenesis factor, VEGFA. We next
examined the function of KDM7A in androgen signaling in hormone refractory
LNCaP: C4-2 and PC3 cells. Depletion of KDM7A also blocks androgen induction of
KLK3/PSA and VEGFA expressions in LNCaP: C4-2. Finally we examined KDM7A
expression in PCa specimens and correlate expression with key clinical parameters.
Collectively our work supports a role for lysine demethylase coregulators in both
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androgen dependent and refractory PCa. Thus KDMs represents a novel potential
pharmaco-target to inhibit androgen signaling in hormone dependent and refractory
contexts and thereby circumvent resistance to existing ADTS.

Funding: We gratefully acknowledge the financial support of the BBSRC
doctoral training program, Prostate Cancer UK and the University of Nottingham
Statement of conflict of interests: The authors have no conflicts of interest relevant to
the current study.

MNPOI'HOCTHUYECKOE 3HAYEHUE MYTALIUU 'EHA K-RAS
Y BOJIBHbBIX KOJTOPEKTAJIBHBIM PAKOM

INataymnuu U.T'., 'opoues M.I'., I'ataymmin b.U.

KI'MA - pumman ®I'bOY AI10 PMAHIIO
Munzapasa PO, Kazans, Poccus
I'AY3 PKOJI M3 PT, Kazaunb, Poccus

AKTyaqbHOCTb. OjHOW W3  BaXHEHIIMX  COMATUYECKUX  MYTAIlUH,
OOHapY>KEHHBIX B OMYXOJIAX TOJICTOM KHWIIKU, siBisgeTcss myrauus B rene KRAS,
BeIsIBIIIeMast ¢ gactoto oT 30% mo 50%. Myranus B rene KRAS moxer crath
HOBBIM (PAaKTOPOM MPOTHO3a B paMKax Ja)Ke OJHOU U TOM ke CTaauu 3a00JIeBaHUs.

Heab wucciaenoBanus: BeiiBienne wactotel myTammu B reHe KRAS y
OOJIbHBIX KOJIOPEKTaJbHBIM pakoM B PecmyOnuke TartapctaH, WM OIlEHKA BIIUSHUS
MyTallu¥ Ha TEYCHUE U TTPOTHO3 3a00JICBAHUSI.

Marepuansl u Metoabl: B uccienoBanue BriaoueHbl 120 OOJIBHBIX
KOJIOPEKTAJIbHBIM PaKOM, MOJTYYUBIINX kKoMOuHUpoBaHHoe JeueHue B 'AY3 «PKO/]
M3 Pecnybnuku Tatapctan». [lanrienTam ObIT TPOBEICH TEHETUUYECKHUM aHAIHN3 Ha
Haguune mytanuu B TeHe KRAS Ha wmatepuane, MOMy4eHHOM B pe3yibTaTe
OTIEPAaTUBHOIO BMEIIATEILCTBRA.

Pe3yabTathl coOCTBeHHBIX HccienaoBanuii: M3 120 maruentoB y 35 (26,7%)
BbIsIBJIcHA MyTalus B TeHe KRAS, y 85 marueHToB nmencs «aukuii» tamn rena KRAS
. [Ipu aTOM 25 myTanuii ooHapyxeHo B 12 u 13 xogonax, 7 myTtaruii B 61 kojgone u 3
— B 146 komone. Pe3ynbraThl HCCieqOBaHUS MOKA3aIHd, YTO Y PYCCKOTO HACEIEHHUS
MyTaHTHbIA TUN TeHa KRAS BwisBnsercs yame ( B 38,9%) yeM y TaTapckoro
Hacenenus ( B 21,2%) (p=0,045). Myrauuss B rene KRAS wuaiie BcTpeuanach y
xeHIH yeM y myxuuH (37,7% u 20,3% cooTBeTCTBEHHO). JlaHHBIE 3aBUCUMOCTHU
3HauuMbl (p=0,045). Onyxonu TOJCTOM KUIIKKA ¢ MyTaHTHbIM reHom KRAS Oonee
CKJIIOHHBI K JuMQoreHHoMmy wmertactazupoBanuio ( B 54,2 %), yem omyxoium ¢
«aukum» tamnoM ( B 45,8%), 9TO KOCBEHHO CBHUJCTEILCTBYET O OOJiee arpecCHBHOM
TEUEHHUH OIyXOJIEBOIO Mpolecca npu MmyranTHoMm tumne reHa (p = 0,004). bonbHble ¢
MYTaHTHBIM THUIIOM TI'€HA 4Yalleé WUMEIOT OTAAJICHHbIE CHHXPOHHBIE MeTacTas3bl (B
63,6%), yem OonbHBIE C «TUKHM» TUTIOM ( B 36,4%) JlaHHas 3aBUCUMOCTD SIBIISIETCS
cratuctnuecku 3HauuMon (p=0,0001). T'omuuHasi BBIKMBAEMOCTH MAIUEHTOB C
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«aukum» tanoMm reHa KRAS cocraBuna 96,5%,c mytanTHBIM TumioM reHa 88,6%
(p=0,0012).

3akmouenue. Takum 00pa3om, OMmyxoJib ¢ MyTaHTHBIM TUNOM TeHa K-RAS
o0JalaeT arpeCCUBHBIM TEUCHHEM M BBICOKMM IOTCHIIMAJIOM K METacTa3upOBaHUIO.
Myrainuss TeHa B ONyXOJMH MOXET CIYXHTh HE3aBHUCUMBIM  3HAYUMBIM
MIPOTHOCTHYECKHUM MPU3HAKOM JIJIsl OLICHKH TEYCHHS M MCXO01a 3a00JICBaHMSI.

OCOBEHHOCTH MUKPOBHOTHBI OITYXOJIEH
MPSIMOM 1 OBOJOYHOM KUIIIKA

Wnsnnckas O.H.', Taraymmn U.T 2.
Ca¢uymmna JI.P.!, Mamenzaze K.P.!

l®rAov BO K®YVY, Kazanb, Poccus
2KI'MA - pumman ®TBOY 10 PMAHIIO
Munsapasa PO, kazanb, Poccus

AKTyadbHOCTh. [l psga  3a0oneBaHUld  HEMHUKPOOHOM  3THOJOTHU
oOHapy)XeHa CJIOXHAsi B3alMMOCBS3b MEXAY OIpPENCICHHBIMU HH(EKIUSIMH U
HEKOTOpPbIMHU (hOpMaMu paka.

Henabro  ucciegoBaHusi  SIBWIOCH  BBIJCICHHE U XapaKTEPHCTHKA
KyJIbTUBUPYEMBIX (DaKyJIbTaTUBHO a’3pOOHBIX OaKTepuil M3 OMONTATOB CIHU3UCTOU
TOJICTOM KUIIKA. Marepuansl W MeToAbl. M3ydeHbl OiMoNTaThl OMYyXOJU H
HEU3MEHEHHOM CIM3UCTOW 000104HOM U mpsaMoll kumku y S50 OONbHBIX
KOJIOPEKTAJIbHBIM pakoM.lIpoBoauin cycreH3upoBaHHE CEKIIMOHHOIO Marepuasna H
€ro MOCEB Ha MUTATENbHbIE CPEJIbI C Mocienyomen nuddepeHnuaieit BblIeIeHHbIX
OakTepuil.

Pe3yabTarbl uccnegoBaHus. AHamu3 MHUKPOQIIOPH OMONTATOB OMYXOJIU U
HETMOPAKEHHON CIIM3UCTOM METOJaMH KJIACCMYECKOW MHUKPOOMOJIOTUN TI03BOJIHII
BBIJICIUTh TOMUHUPYIOIINUE TPYIIIbI OaKTepuid, XapaKTepHbIE I TKAaHU OMYyXOJH, U
HEIOBPEXKICHHOIO 3IUTENMUS. Y CTAaHOBJIEHO, YTO JUISI HEMOBPEXKIECHHOTO 3MUTENNS
XapaKkTEepHO TMpeoliaaHue TPaMIIONIOKUTENbHBIX Tajgouek (73,3%) U KOKKOB
(20,0%), B TO BpeMs Kak TKaHb OIyXOJuW OblJJa B OCHOBHOM OOCEMEHEHa
rpaMoTpHUIaTeNbHbIMUA TTaJloukamMu (76,2%). OTMedeHO, 4TO TpaMIlOIOKUTEIbHBIC
KOKKHM OOHApy>KMBAIOTCA TOJIBKO B 0OO0pa3lax HEMoOBpeXAEHHOro snurtenus. s
HEMOPAXKEHHOTO  SIUTENMS  XapakTepHO MPUCYTCTBUE OakTepuil  ceMelcTB
Lactobacillaceae u Enterobacteriaceae, He 001agarOIMX AHTATOHUCTUYECKOH H
reMOJIMTUYECKON aKTUBHOCTSIMH, HO CHOCOOHBIX MPOAYLHUPOBATH CEKPETUPYEMbIC
pubonykieassl. Cpeau mpencraBuTeneii cemeiictBa Staphylococcaceae, BbicessHHBIX
TOJIBKO CO 3JJ0POBOTO IMUTENUS, 00Jiee MOJOBUHBI — T€MOJIUTHKHU, HE TPOSBIISIOLIIE
AHTarOHUCTHYECKYIO0 aKTHUBHOCTH MO OTHOIIeHHto K Escherichia coli. {ons O6akrepwuii
C aHTarOHMCTUYECKUMHU CBOWMCTBAMM M T€MOJIMTHKOB cemeiicTBa Enterobacteriaceae
Ha MaJMTHU3UPOBAHHOM SIUTEINN 3HAYUTEIBHO BBIIIE, YEM HA HEMOBPEKICHHOM.
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3akioueHue. B 30HEe pocTa KOJIOPEKTATHHOW KAPIMHOMBI HAOIIOdACTCS
CMEHa AacCCOLMMPOBAHHBIX C OJMHTEIUEM HHTPASIUTEIHATIBHBIX MHUKPOOHBIX
coobmects. [lpu »TOoM Bo3pacraeT maons npezacraButenedi Enterobacteriaceae,
00JaalomuX TEeMOJIUTHICCKOM, SK30pUOOHYKIICa3HOW aKTHBHOCTBIO, M CHIDKETCS
J0JIsT  JIAKTOOAIIMJII. Takum obOpazom, OakTepuagbHasl MUKpodiopa
TpaHCPOPMHUPOBAHHOW TKAHW MOXKET CIY)KUTh MapKEPOM MaTOPU3NOIOTUUECKUX
M3MEHEHUH SMUTEIHS KUIICUHUKA TIPU KOJIOPEKTAITBHOM paKe.

UMMYHOMOP®OJOI'HMYECKHUE ACHHEKTbI
PEIIUINBA PAKA MOJIOYHOMU KEJIE3bI

HpyxkoB M.O.

KI'MA - pumman ®I'bOY AI10 PMAHIIO
Munsznpasa P®, Kazans, Poccus,
I'AY3 PKOJI M3 PT, Kazaunb, Poccus

Heas wuccienoBanusi: pa3pabOTKa TaKTUKHM  KOMIUIEKCHOTO — JICUCHHS
JIOKAJIbHBIX PEIUAMBOB C YYETOM M3MEHEHHUS HMMYHO(DEHOTUIIOB MEPBUYHOM
OIMyXOJIM W JIOKAJIbHOIO peuuauBa paka MojaouHoil sxene3bl (PMIK). HMccinenoBano
n3MeHeHne umMMyHodeHotuna PMOK oT mnepBUYHON ONyXodu K JIOKAJIbHOMY
peuuauBy. B 3aBUCHMOCTH OT yKa3aHHBIX M3MEHEHHUM, a TAKXKE OT KIMHHUYECKOU
(GhopMBI  pELMIMBHON OMyXOJIM pa3pabOTaH aJIrOPUTM JICUCHHUS JIOKAJIbHBIX
peunanBoB PMIK.

Marepuansl U Metoabl uccienoBanus. [lo nanneiM PecnyOnukaHCKoOro
KJIMHAYECKOTO0 OHKOJIOTMYECKOro naucrnancepa PecnyOnuku TatapcTtad 3a mepuon C
2000 mo 2011 rr. mpoonepupoBano 5 808 nanueHtoB ¢ guarHozoM PMIK, cpenu Hux
MaIMEHTOB ¢ JIOKaIbHBIMU penmuauBaMu — 108, uaro cocraBmser 1,85 % ot obmiero
KOJINYECTBA TMAlMEHTOB, IMOJYyYaBIIMX XUPYPrUYECKOE JIEUCHHE IO TOBOIY
nepsuyHoro PMIK.

Bce mammenTtsl ¢ pe3ekTa0eabHBIMH (OpMaMH JIOKAJIbHBIX PEIUIUBOB
MO/IBEPrajiCch OMEPaTUBHOMY JedeHHio. OO0beM XHPYpTHYECKOTO BMEIIATEIhCTBA
3aBUCEJI OT Pa3MEPOB PEUMIAMBHON OMYXOJU U OBbUI MPEACTaBIECH HECKOJbKUMHU
BapUaHTaMU: UCCEUEHUE PEIUUBa B 00JACTU IMOCJICONEPAIIMOHHOTO pyOIla WK Ha
nepenHend rpyaHo creHke (55,2 %), aMmmyTanus pe3erUPOBAHHONM MOJIOYHOM
xene3bl (mpoctas Mactakromus) mnociae OCO (30,5 %), mosropnas OCO (B
COUETaHMU C IUIacTHYeckol koppekmuedn u 6e3) (11,4 %), wucceueHue
JIOKOpEeruoHapHoro peuuauaa (2,9 %).

Bce mpenaparel nmoasepranuch ructosiorndeckoMy u UI'X-uccinenosanuro,
MPOBOAUMOMY C HCIOJIb30BAHUEM MOHOKJIOHAJBHBIX AHTUTEI K 3CTPOTCHOBBIM M
POTreCTEPOHOBBIM  perientopam, Oeiaky onkoreHa HER2/neu. Ilomyuennbie
pe3yabTaThl MOJJIEKAIM CPAaBHEHUIO C COOTBETCTBYIOIIMMHU [MOKa3aTEIsIMU
MIEPBUYHBIX OMYXO0JIEH Y JAHHBIX MAIMEHTOB.
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Pe3yabTarhl HCCIIEIOBAHUS 51 ux o0cCyXJIeHHE. N3menenus
UMMYHO(EHOTUIIOB JIOKaJbHBIX peuuanBoB PMJK mnpouzonuin kak 3a cuer
YBEJIMYEHUS WM YMEHBIIECHUS 3KCIIPECCUU PELEIITOPOB CTEPOUIHBIX TOPMOHOB, TaK
M 3a CYCT U3MEHEHUS dKCIpeccun oHkoreHa Her2/neu. Takum oOpa3oM, YCTaHOBJICHO,
4TO (PEHOTUIIMYECKHE TPU3HAKU MEPBUYHOM OIMYyXOJIM M JIOKAJBLHOTO PEIUAMBa IO
ocHOBHbIM UI'X-nokazaremsam otinnyarorcss B 57,69 % ciywaeB. CoriiacHO Hamum
HaAOJIIOICHUSIM, U3MEHEHHE oT TOPMOHOHETAaTUBHBIX OITyXOJIEH K
TOPMOHOIO3UTUBHBIM ObLIO B 46,7 % ciyyaeB. DEHOTUI TOPMOHOHETATUBHBIX
omyxoneir momensicss B 40 % wnaOmogenuii. M3MeHeHus sKkcnpeccuu OHKOTEHA
Her2/neu nabmogamu B 13,3 % ciayuaeB. Omyxonu ¢ penoruriom DP—, [Ip—, neu+++
(Her2-tun) He W3MEHWIM CBOMX MOJICKYJISAPHO-TCHETHYECKUX CBOWCTB. TpHMKIBI
HETAaTHUBHBIC OIYXOJIM MOMEHSJIM MOJIEKYISIPHO-TEHETUYECKHE CBOMCTBA Yy TpETHU
MalMEeHTOB. Y MOJABIISIIONIETO OOJIBIIMHCTBA OIMyXOJied ¢ UMMyHO(peHOTHIIOM Op+,
[Ip—, neu— (75 %) cHU3MIACH DKCIPECCHUS PELENTOPOB CTEPOUIHBIX TOPMOHOB, B
pe3yJbTaTe Yero OHM CTaJIM TPWXKIbl HEraTUBHBIMH. TO K€ MPOM30LIIO0O H C
OIMyXOJIIMU € 00Jiee BBIPAKEHHON IKCIIPECCUEH PELEITOPOB CTEPOUIHBIX TOPMOHOB
(benotun Dp+, IIp+, neu—). Ho Toapko HEOOIBIITOE KOIUYSCTBO TAKUX OITYXOJICH
(25%), BBUIYy BBICOKOW AKCIPECCHUH, YCIEIM MOMEHSTh CBOM CTaTyc B Ipoliecce
Je4YeHus. Y OIyXOJIel C JIOMUHAJIbHBIM MOJIEKYJISIPHO-TEHETUYECKUM MoATUIoM B
(Op+, Op—, neu+++ u Dp+, [Ip+, neu+++) usmeHuscs GEHOTUIT HE TOJBKO 3a CUET
CHIKEHUS WM YBEJIMUECHUS SKCIIPECCUU PEIENITOPOB CTEPOUIHBIX TOPMOHOB, HO U 32
CUeT CHI)KCHHUS IKCIIPecCHH Oelika oHKoreHa Her/2-neu.

BoiBoabI. B pesyJibTare MHOTOYMCJIEHHBIX MEXKIYHAPOIHBIX
MHOTOIIEHTPOBBIX  PaHJOMHU3UPOBAHHBIX HCCIEIOBaHUM pa3pabOoTaHbl €AUHBIC
CTaHIAPTHl JICUEHUS MAUUEHTOB C mNepBUYHBIM PMIK, KOTOpBIX IOJKHBI
MPUIEPKUBATHCS OHKOJIOTH, TUIAHUPYS TAKTUKY JieueHUsl. UTO KacaeTcs JTIOKaJTIbHBIX
peuuauBoB PMIK, TakTmka jedeHUs JOJDKHA OBITh CTPOrO0 WHIMBHUAYyaJIbHA IS
KaXJIOTO TMaIlMeHTa, JOJDKHA 00s3aTEIbHO UMETh KOMIUJIEKCHBIN MOIXO0/ K JICUCHHUIO,
BKuTrovaronuii B ce6st XT, sHAOKpUHOTEpaANUIO, XUPYPTrUIECKOE U JIyUeBOE JICUCHHE.
[lepenq HauanoM CHCTEMHOTO JieueHUs TpeOyeTcsi oOs3aTenbHas BepUPUKAINS
PELUIUBHON OMYyXOJIH.

Pe3zexrabenpHble OMyXOJHM JOKHBI OBITH HMCCIEAOBAHBI IMOCJE MOBTOPHOTO
OMEpPAaTUBHOTO  BMEIIATENLCTBA, HEPE3eKTaOENbHbIE  JIOJDKHBI — MOJBEPraThCs
TPENaHOOMOIICUU WJIM SKCUU3UOHHON OMOTICHMU C TOCJIECAYIOIIMM TUCTOJIOTHYECKUM,
a taxxke UI"X-uccneqoBanvemM peluauBHON OMYXOJIH.

BHeapeHue B KIMHUYECKYIO MPAKTUKY Pa3paO0TaHHOIO aJIrOPUTMa MO3BOJIUT
YIAYUYIIUTh OTAQJICHHBIE Pe3yJbTaThl KOMIUIEKCHOTO JISYEHUS JIOKAJIBHBIX PEIMINBOB
PMX.
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AUTOANTIGENS AND AUTOANTIBODIES AS POTENTIAL
MARKERS OF HUMAN MALIGNANT NEOPLASMS

Kiyamova R.G.!, Kostianets O.1.2, Havrish K.V.}, Filonenko V.V.2,

'Kazan federal university, Kazan, Russia
?Institute of molecular biology and genetic NASU, Kyiv, Ukraine;

Immune system is a sensor of molecular abnormalities in tumor cell, while
autoantibodies of oncological patients could be used for identification of potential
markers of human malignant neoplasms - tumor-associated autoantigens (TAA).

For identification of colon, thyroid and medullary breast carcinomas
autoantigens SEREX (Serological analysis of recombinant cDNA expression
libraries) method was used and 81 autoantigens were identified. Analysis their
immunoreactivity with sera of patients with different types of cancer revealed 32
potential tumor-associated autoantigens that did not react with sera of healthy donors.

Subsequent analysis of immunoreactivity of 12 potential TAA in sera of cancer
patients of different histological types by ELISA and studying their localization and
expression profile in breast tumors taking into account histological and molecular-
biological features allowed us to identify several potential diagnostic, prognostic and
predictive markers of breast cancer. Of greatest interest are the 6 autoantigens
including RAD50, NY-CO-58, PARD3, SAP30BP, SPP1 and NY-BR-62 which
enables to differentiate healthily and illness women with 70% sensitivity and 91%
specificity. This autoantigen’s combination (panel) is prototype of a minimally
invasive test system for breast cancer diagnostic among women. Further analysis of
literature data and RAD50 gene expression profile in breast cancers let us assume that
RADSO is potential predictive marker of response to cisplatin therapy.

Identified autoantigens could be used not only to establish diagnostic systems
and drugs based on them but for studying and understanding of mechanisms of
malignant transformation, tumors progression and antitumor immune response.

AYTOAHTHUI'EHBI U AYTOAHTHUTEJIA KAK IOTEHIIUMAJIBHBIE
MAPKEPHI 3JIOKAYECTBEHHBIX HOBOOEPA3OBAHUM YEJIOBEKA

Kusimosa P.I'.}, Kocrsnen O.I/I.Z, ["aBpuIn K.B.!, ®unonenko B.B.2

' ®T'AOY BO K®V, Kasaub, Poccust
2I/IHCTI/ITyT MoJieKyJisipHO# Ouonoruu u renetuku HAH Ykpaunsl, Kues, Ykpaunna;

NMMyHHast cuctema SBISIETCS CEHCOPOM MOJICKYJISIPHBIX HapyIICHUW B
OMYyXOJICBOM KJIETKE, a ayTOaHTUTEJa OHKOJIOTMUYECKHX OOJBHBIX MOTYT OBITh
MCIIOJIH30BAHBI I UACHTU(PUKAIIUN OITyXO0JIb-aCCOIMUPOBAHHBIX aHTUTEHOB (OAA),
KOTOpbIE SIBJISTFOTCS MOTEHIIMAIbHBIMU MapKepamu 3JI0Ka4€CTBEHHBIX
HOBOOOpA30BaHUI YeIOBEKa.
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Hamu Obu1 ncnons3oBan Merog SEREX (Serological analysis of recombinant
cDNA expression libraries) mist uaeHTH(HUKAIMA ayTOAHTHICHOB paka TOJICTOU
KUILIKK, PaKa IATOBUIHOM KeJe3bl U MEIYJUIIPHON KapUHUHOMBI MOJIOYHOM KEJIE3Bl.
bouio uaentudunupoBano 140 TOJNOXKHUTENBHBIX PEKOMOWHAHTHBIX  KIJIOHOB,
KOAUPYIOIIUX MOCJIEIOBATEIHLHOCTH 81 reHa. XapakTepucTuka
UMMYHOPEAKTUBHOCTH UX OEJIKOBBIX MPOAYKTOB C CHIBOPOTKAMU OOJIbHBIX Pa3HBIMU
TUMAMHU paka IO3BOJIMJIA BBISIBUTH CPEIM HUX HECKOJIbKO MOTeHIHaTbHBIX OAA.
Anamu3 12 OAA, B 4acTHOCTH, OLIEHKAa MMMYHOPEAKTUBHOCTH C CBIBOPOTKAMH
MalKreHToB paka mosiouHoil xkene3bl (PMIXK) (n=112) pa3HbIX THCTOJIOTMYECKHUX
TUMIOB C TIOMOIIBbIO MMMYHO(GEPMEHTHOTO aHajln3a, H3y4YeHHE JIOKaIU3aluu |
npOodUIIS HIKCIPECCUN B OMYXOJIIX MOJIOYHOM JKEJE3bl C YYETOM X THCTOJIOTUYECKUX
U  MOJIEKYJIIPHO-OMOJIOTMYECKUX OCOOEHHOCTEM MO3BOJIMI BBIIBUTh HECKOJIBKO
MOTCHITUANTBHBIX JUATHOCTUYCCKUX, MPOTHOCTHYCCKUX M TPEIUKTHBHBIX MapKEpOB
PMX.

Cpean HHMX 0COOOTO BHUMAHHUS 3acily’kKMBaeT KOMOWHaIusi (curHarypa) 6
ayroantureno (RAD50, NY-CO-58, PARD3, SAP30BP, SPP1l, NY-BR-62),
KOTOpasi TMO3BOJsIeT Ju(PepeHIpoBaTh 3J0POBBIX U OOJIBHBIX SKEHIIUH C
qyBCTBUTENbHOCTBIO 70% u  cnemuduunocthio  91%. Drta  koMmOuHanus
ayTOAHTUTEHOB TMPEJCTABISET COOOM MPOTOTUIT MATIOMHBA3UBHON TECT-CUCTEMBI IS
muarHoctukn PMOXK y oOcriemyeMbIX >KEHIIUMH. AHaIU3 JaHHBIX JIUTEPATYpPhl U
npodws sxcripeccuu reHa RADS0 B omyxomsix PMIK mo3Bosin mpeanoiaokuTh, 4To
OH SIBJISIETCS MOTECHIIMAIBHBIM MPEIUKTUBHBIM MapKepoM 3(PGEeKTUBHOCTH OTBETA HA
TEpanuIO LHUCIIIATUHOM.

NnentuduuupoBaHHble HAMU ayTOAHTUIE€HBI MOTYT OBITh HCIIOJIb30BaHbl HE
TOJABKO JUJII CO3JaHUsT HAa WX OCHOBE JHUAarHOCTUYECKUX M TEpaneBTUYECKUX
npenapaTtoB, HO W JUIsl U3YYEHHUs] U TIOHUMAHHUS MEXaHHU3MOB 3JI0KAYECTBEHHOU
TpaHchOopMaIliK, OIyXOJEBOM MPOrpecCd U MPOTUBOOIYXOJIEBOTO HMMYHHOTO
OTBETA.
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ISOLATION AND INVESTIGATION OF THE BIOLOGICAL PROPERTIES
OF ARTIFICIAL MICROVESICLES OF HUMAN TUMOR CELLS

Gomzikova M.O.}, Zhuravleva M.N.*, Miftakhova R.R.}, Arkhipova S.S.', Evtugin
V.G.}, Khaiboullina S.F.*?, Kiyasov A.P.%, Persson J.L.%, Mongan N.P.**,
Pestell R.G.%, Rizvanov A.A.!

! . Kazan Federal University, Kazan, Russia
2 University of Nevada, Reno, Nevada, USA
3_ Lund University, Lund, Sweden
*_ University of Nottingham, UK
>~ Weill Cornell Medicine, New York, USA
®_ Thomas Jefferson University, Philadelphia, USA

Extracellular vesicles are membrane vesicles that contain proteins, nucleic
acids, lipids and mediate an intercellular communication in human organism [1].
Extracellular vesicles protect bioactive molecules from degradation and deliver its
into recipient cells. Extracellular vesicles represent a promising tool for cell-free
therapy. However, the amount of extracellular vesicles isolated by routine
ultracentrifugation is limited and does not sufficient for a therapeutic use. Pick et.al.
proposed a method for obtaining an increased amount of microvesicles by treating
cells with cytochalasin B [2]. The aim of our work was to obtain the microvesicles
from human cells (SH-SY5Y cell line) treated with cytochalasin B.

The tasks of the study was to obtain artificial microvesicles from human cells
treated with cytochalasin B, to characterize the size of MV-CB by electron
microscopy, to compare the molecular composition of MV-CB SH-SY5Y and parent
SH-SY5Y cells for the presence of growth factors, to evaluate the biological activity
of MV-CB SY5Y in vitro and in vivo.

Key words: microvesicles, cytochalasin B, angiogenesis, cell-free therapy.

Results and discussion. Cytochalasin B is a substance that disrupts the cell
cytoskeleton structure. Treatment of cells with cytochalasin B or its analogues leads
to increase of extracellular vesicles releasing [3-4], since the releasing process of
microvesicles requires local destabilization of the actin cytoskeleton [5-6]. The
mechanical action (active vortexing) applied to cells promotes the pinch-off of
vesicles surrounded by the cytoplasmic membrane and containing the cytoplasmic
contents of the parent cell.

We measured the size and characterized the structure and morphology of the
MV-CB SH-SY5Y by transmission and scanning electron microscopy (TEM and
SEM, respectively). It was established that the MV-CBs are nano- and microvesicles
with size ranges from <100 nm to 1800 nm with a peak in the 100-600 nm. The size
of MV-CB are similar to natural microvesicles released from the surface of a human
cell which have the size 40-2000 nm according to different data [7-8].

We have established that MV-CB obtained from SH-SY5Y cells stimulate
human umbilical vein endothelial cells (HUVEC) for capillary-like structures
formation in vitro on the extracellular Matrigel matrix. The biological effect of MV-
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CB was comparable to SH-SYS5Y cells (43.5 + 3.53 branching of the capillary-like
network against 41.33 + 8.51 branching). In the content of MV-CB growth factors of
VEGF and FGF2 were detected.

To assess the proangiogenic activity of MV-CB in vivo, subcutaneous injection
of MV-CB in Matrigel to laboratory animals Rattus norvegicus was performed. It was
found that MV-CB SH-SY5Y stimulated sprouting of blood capillaries into the
matrix. The density of sprouted blood capillaries per unit area of the histological
section was 12.7 times higher than the control sample (subcutaneous injection of
Matrigel matrix only) (p<0.01). This indicates an ability of MV-CB SH-SY5Y to
stimulate angiogenesis in vivo.

Conclusions. The size of MV-CB obtained from SH-SY5Y was from less than
100 nm to 1800 nm with a peak 100-600 nm. MV-CB SH-SY5Y retain biological
properties of donor SH-SY5Y cells and are able to stimulate angiogenesis similarly to
donor cells in vitro and in vivo.

The results of our studies indicate that the size of MV-CB is comparable to the
size of natural extracellular vesicles. This similarity indicates the promise of MV-CB
application as a vector system.
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MOJYYEHUE U UCCJEJTOBAHUE BUOJOT'MYECKHUX CBOMCTB
NCKYCCTBEHHbBIX MUKPOBE3UKYJI U3
OITYXOJIEBBIX KJIETOK YEJIOBEKA

Tomsukosa M.O.", XKypasresa M.H.", Mudraxosa P.P.", Apxunosa C.C.", Epriornn
B.F.l, XaioymimHa C.CD.l’z, KusicoB A.H.l, [Tupccon I[)K.H.s, Mouras H.H.4’5,
IIectems P.I' .6, PusBanos A.A.}

'~ ®r'AOY BO K@V, Kasann, Poccus
2_ VYuusepcuter Heaasl, Puno, CIITA
- Jlynnckui ynusepeuret, Jlynn, HBenus
‘- Horruuremckuii yHuBepcuteT, Hortunrem, Bennkobpuranus
> - Kopremickuit yausepcutet, Hpio-Mopk, CILIA
°- Vuusepcurer Tomaca xeddepcona, Gunanenspous, CIIA

BBenenne. BHekiieToOUuHbIE BE3UKYJIbI — 3TO MEMOPAHHBIE BE3UKYJIbI, KOTOPBIE
HECyT O€JKH, HYKJIEHHOBBIE KHUCJIOTHI, JUIHUABI U OMNOCPENYIOT MEXKKIETOUHYIO
KOMMYHHKAIIMI0 B opraHm3me uenoBeka [1]. Tak kak BHEKIICTOYHBIC BE3WKYIIbI
3alUIIAIOT OT Jerpajlallid M JOCTaBIISIOT B KJIETKU-PEUUIUEHTHl OMOAKTHUBHBIC
MOJIEKYJIbI, OHU MPEACTABISIIOT COO0N MEPCIEKTUBHBI MHCTPYMEHT O€CKJIETOYHOU
Tepanmni. OIHAKO KOJWYECTBO BHEKJIETOYHBIX BE3HKYJI, ITOIYYa€MBIX B IPOLECCE
CTaHAAPTHOTO YJIbTPALECHTPU(DYTUPOBAHUS, OTPAHUYEHO M HE JOCTATOYHO s
HMIMPOKOTO TepareBTuiyeckoro mnpumenenus. Pick et.al. Opur mpemmoxeH crmocod
YBEJIMYECHHUS KOJMYECTBA MOJy4aeMbIX MEMOpaHHBIX BE3UKYJd IyTeM 00pabOoTKH
KIeTokK 1mroxanasuHoM B [2]. Llenpro Hamield paOoOThl SBHJIOCH IOJYYCHHE
MeMOpaHHBIX BE3UKYJ KJIETOK 4enoBeka (nuHus kietok SH-SYS5Y) ¢ momoisio
00pa0oTKu IUTOXaNa3uHOM B M Xapakrepuctuka pa3Mepa, MOJIEKYJISIPHOTO COCTaBa
1 OMOJIOrMYECKON aKTUBHOCTHU MOJyYE€HHBIX MUKPOBE3HUKYIL.

3ajayaMy UCCJIENOBAHMS SIBUIOCH MTOJIYYEHUE UCKYCCTBEHHBIX MUKPOBE3UKYII
¢ momolsto muroxanasuna B (MB-11B), xapakrepucTtuka pasmepa rnoixydeHHbIx MB-
[IB ¢ moMoOLIbIO 3JIEKTPOHHOM MHUKPOCKOIIUHM, CPABHEHUE MOJIEKYJISIPHOIO COCTaBa
MB-1IB u knetok-poauTteneid Ha Hanuuue GaKTOPOB pOCTa, OIEHKA OMOJIOTMYECKON
aktuBHocTH MB-1IB SH-SY5Y in vitro u in vivo.

KiroueBble cjioBa: MHKPOBE3MKYJbl, LWTOXala3uH B, aHruorenes,
OecKJIeTouHas Tepanus

Pesyabrarbel um o0cyxaenue. Ilpumenenne nmroxanasuHa B — Bemiectsa,
HapylIAloLWEro CTPYKTypy LUTOCKENETd, U €r0 aHaJOrOB BBI3BIBAET YBEINYCHHE
KOJINYECTBA BBICBOOOXKIIAEMBIX BHEKJICTOYHBIX Be3HWKyn [3-4], Tak kak mporece
BBICBOOOXKJIEHUS ~ MUKPOBE3MKYJ  KJIETOK  4YelloBeKa  TpeOyeT  JIOKaJbHOM
nectabWIM3aliid aKTHHOBOTO IMTOCKedera [5-6]. Mexanudeckoe Bo3neiicTBUE Ha
KJIETKH B BHUJE AaKTHUBHOTO IME€PEMEIMBAaHUs CHOCOOCTBYET OTUIHYPOBBIBAHUIO
BE3UKYJ, OKPYXEHHBIX IUTOMJA3MaTHYeCKOW MeMOpaHOH M coJeprKalux
LUTOIUIA3MaTHYECKOE COAEPKMUMOE KIIETKH.
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Mp1 onipeaensiiv pa3Mep, a TAKKe OCYIIECTBIISUIN XapaKTEPUCTUKY CTPYKTYPBI
u Mopdonorun nosydeHHbIx MB-1IB SH-SY5Y Meromamu TpaHCMHUCCHOHHOU H
ckaHupyronieil 35ekTpoHHoM Mukpockonuu (TOM u COM, COOTBETCTBEHHO).
YcranosieHo, yto ¢pakuus MB-1IB conepxut HaHO- U MUKPOBE3UKYJIbI, pa3Mep
KoTOphIX cocTasisieT oT <100 aM g0 1800 HM ¢ nmukom B obnactu 100-600 uMm. [Tpu
cpaBHeHUM pazMepa MB-LIB ¢ pa3HbIMH BHAaMU €CTECTBEHHBIX BHEKJIETOYHBIX
BE3UKYJ, Mbl MNPUIUIM K BBIBOAY, 4YTO IO CcHoco0y oOpa3oBaHHUs U pa3Mepy
nonyyaemble Hamu MB-IIB CcXOgHBI ¢ €CTECTBEHHBIMM MHUKPOBE3HKYJIAMM,
BBICBOOOXKIAEMbIM OT MOBEPXHOCTU KIIETKH 4YeEJIOBEKa, 4eil pazmep cocrtanisieT 40-
2000 HM 110 pa3HBIM JaHHBIM [7-8].

Hamu ycranoneno, uyrto MB-IIB, momyuennsie ot kimerok SH-SYSY,
CTHMYJIMPYIOT (OPMHpPOBaHUE Kammuisipo-monooHeix crpykryp HUVEC in vitro na
BHEKJIETOUHOM Matpukce Matrigel, momo6no kierkam-monopam SH-SYSY. Ilpu
3ToM Ouonoruyeckuii 3¢ ¢dekT, okxazpiBaeMbii MB-1IB, oka3zancs cpaBHUM C
abdexrom oT Kierok SH-SYSY (43,5+£3,53 pasBerBiieHUsS KamWUISPO-TIOA00HOM
cetu mnpotuB 41,33+£8,51 pazserBinenus). B cocrae MB-IIB namu Obutin
oOHapy>xenbl akTopsl pocta VEGF u FGF2.

Jliis oueHkH mpoaHruoreHHoro zaevicteuss MB-IIB In Vivo, ocymecTBiasum
MOJIKO’KHYIO MHBEKIIMIO J1a00paTOpHBIM XMBOTHBIM Rattus norvegicus MB-1IB wiu
kiaetok SH-SY5Y B matpukce Matrigel. B pesysibrare mociaenyroero aHaimsa
TpaHCIUIAaHTHpOBaHHOrO  MaTpukca  Matrigel  meromom  dayopecueHTHOM
MUKpOCKONHH, Obiio oOHapyxkeHo, uro MB-IIB SH-SY5Y crumynuposamm
MIPOpacTaHUE KPOBEHOCHBIX KAIMJUISIPOB B TOJIIY MaTPHUKCA, IJIOTHOCTh KOTOPBIX Ha
EAUHUILY TUIOUIAAM THCTOJOTMYECKOIO Cpe3a CTAaTUCTUYECKH 3HAYMMO (3HAueHHE
p<0,01) mpeBpimazia KOHTPOJBHBIA OOpazer] (MOAKOKHAs WHBEKIUS MaTpUKca
Matrigel) B 12,7. D10 cBuaerenbctByer o Hammuuu y MB-IIB SH-SY5Y
CMIOCOOHOCTH CTUMYJTUPOBATh aHTHOTEHE3 IN VIVO.

BeiBoabl. Pazmep MB-1IB, nomydennsix or SH-SYSY, cocraBun oT meHee
100 am no 1800 um ¢ koM B o6sactu 100-600 HM.

MB-IIB SH-SY5Y coxpaHsioT CBOWCTBa KIJIETOK-JJOHOPOB C TOBBIIIEHHOMN
AHTHMOTEHHOW aKTHUBHOCTHIO M 00JIaJJal0T CIIOCOOHOCThIO CTUMYJIMPOBATh AHTHOTEHE3
o100HO KJIeTKaM-I0HopaM In Vitro u in vivo.

3akioueHue. Pesynprats MIPOBEACHHBIX HAMU MCCIIEIOBAHU
CBHUJIETEIILCTBYIOT O TOM, 4TO pasMep MB-LIB cpaBHUM ¢ pazMepoM €CTECTBEHHBIX
BHEKJIETOYHBIX BE3UKYJ, YTO CBHJETEIbCTBYET B TOJb3Y MNEPCHEKTUBHOCTU
IIPUMEHEHUA ToaydaeMbIXx Hamu MB-11B B kauecTBe BEKTOPHOM CUCTEMBI.
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COCTOSIHUE HEUPOTPAHCMUTTEPHOI'O OBMEHA Y
OHKOJIOI'MYECKHUX BOJIbHbBIX
(HA IPUMEPE BOJIBHBIX MEJTAHOMOMU KO’KH)

Adanacnesa 3.A.', Myxamatraneesa JI.X?, bunanos ®.C.?

- KI'MA - ¢unmman ®I'BOY 110 PMAHIIO
Munsznpasa P®, Kazans, Poccus,
2-I'BY «PecnybiukaHCKUN OHKOJIOTHUECKUN nucnancepy Pecryonuku Mapuit O,
HMomkap-Ouma, Poccus
>-UI10 I'bOY BIIO "bamkupckuii rocy1apCTBEHHBIN MEAULIUHCKANA YHUBEPCUTET"
MunucrepctBa 3apaBooxpanenus PO, Va, Poccus

Pa3BuTHe M mporpeccUpoBaHUE 3JO0KAYECTBEHHBIX OIYXOJIEW 3aBUCUT HE
TOJIBKO OT OMOJIOTUYECKUX CBOMCTB OIMYXOJIU, HO M OT (PYHKIIMOHAIBHOTO COCTOSIHUS
HEHWPOIHTOKPUHHON 1 UMMYHHOM CHCTEM opraHu3Ma. B oTBeT Ha Qu3nonornveckue,
MICUXOJIOTUYECKHEe (aKTOpPhl U (DAKTOPHI OKpPYXkKAIOMIEH Cpeabl BBICBOOOXKIAIOTCS
MUKPOMOJISIPHBIE KOHIIEHTpPallMid HEUPOTPAHCMUTTEPOB B OKPYKAIOUIME TKaHHU,
KOTOpBIE MOJIYJIUPYIOT OMOJIOTHYECKOE TIOBEIEHUE HOBOOOpazoBaHuii. B nureparype
OTCYTCTBYIOT CBEACHHUS O COAECPKAHWU HEMPOTPAHCMHUTTEPOB M UX COOTHOLICHUS B
J1a3Me KpOBU OOJIbHBIX MEJIaHOMOM

Heab: U3y4ynTh COCTOSIHUE HEUPOTPAHCMUTTEPHOIO OOMEH Y OHKOJIOTHYECKUX
OOJIbHBIX (Ha pUMepe OOTBLHBIX METAaHOMOW KOXH).

Marepuasnsl u MeToabl: VccienoBanue HEHPOTPAaHCMUTTEPOB (aJApeHAINHA,
HOpaJipeHaNnHa, A0(aMuHa) U WX COOTHOILIEHUs (HOpaJpeHaIUH-aJApPEHOIMHOBBIN,
HOpaJipeHaNNH-10()aMUHOBBIA M JT0aMUHOBBIN KOA(D(UIIMEHTHI) B MIa3Me KPOBH
BBINTOMHEHO Y 111 OOJBHBIX MeTaHOMOM KOXH U 38 310pOBBIX JIOHOPOB. bosbHBIC
ObLTM pas3fesieHbl Ha 3 TPYNIbl: TEPBUYHBIC OOJIbHBIC, OOJBHBIE C PEIHIUBOM
3a0oneBanus U OONbHBIC O0€3 peruanBa. J|Jisi HCKIIOUeHHS BIMSHUS HEKEIaTeIbHBIX
(daktopoB (cTpecca u (HU3MYECKUX HArpy30K) Ha MOKa3aTesid HEHPOTPAaHCMUTTEPOB
3a00p KpOBH y OOJIbHBIX MMPOU3BOAMIIN YE€PE3 CYTKH MOCIE MOCTYIJICHHUS B CTAllMOHAP
yTpoM Haromiak. KoHieHTpaiuio aapeHanuta, HopaapeHainHa, 1ohaMrHa B TU1azme
KPOBH OIpENesId METOAOM BBICOKO3(D(PEKTHUBHON KUAKOCTHOW Xpomarorpauu c
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AIIEKTPOXUMHYECKON AeTeknuei. Mcmomp3oBamm Haboper peareHToB - 5000
Catecholamines in plasma, Reagent kit for HPLC analysis_(I'epmanus

Pe3yabTarbl 1 ux oOcy:kaeHue. Y OOJBHBIX MEIAHOMON KOXHU B ILUIa3Me
KPOBU HaOIOAAeTCsl CHUKCHHE YPOBHS aJpeHalliHAa IO CPAaBHEHHUIO C TPYMION
koHTpOoJs (p<0,05 u p=0,000). B rpymnme nepBUYHBIX OOJIBHBIX YPOBEHB aJIpeHAIMHA
CHIDKEH 10 48,36+4,04 nr/mi, B rpymnne OONbHBIX C PEIHANBOM 3a00JICBaHUS - JI0
51,54+6,82 nir/mi, B TpeThel rpyrmne 6oapHbIe 0e3 penuauba — 10 50,3+4,44 nr/min, B
rpymne KOHTpons, cocTaBun 77,58+4,54 mnr/mu.  VYpoBeHb HOpaJpeHATMHA
JOCTOBEPHO ObUI CHIDKEH B TPYIIE MEPBUYHBIX OONBHBIX U cocTaBui 284,6+24,7
nr/mi, B rpynme koHTpons - 409,1+23,3 nr/ma (p<0,05). Yposenbp nodammna B
TpynIe NEPBUYHBIX OOJBHBIX M OOJBHBIX C PEIUIUBOM 3a00JICBaHUS OBLI MOBHIIICH
COOTBETCTBEHHO 110 42,98+1,96 nir/mn u 47,59+4,95 nr/mi 1o cpaBHEHUIO € TPYIION
KoHTpoJis — 36,84+2,39 nir/mn (p<0,05).

JIist  OLlEHKH HEMpOMEeIUaTOpHOTO OOMEHAa U OMNpeACNIeHUS COCTOSTHHS
CUMIIATO-aJJPCHAJIOBOMl  CHUCTEMBbI ~ OOJibllice  3HAYEHUE HMEET  OIpe/elICHUe
COOTHOIIICHUSI ~HEUpoTpaHCMUTTEpoB. Hopanpenanun-anpenanuHoBsiii  (HA/A)
k03 UIMeHT B TMepBoM rpymme cocrtaBun — 7,8+40,89, Bo BTOpoOil rpymme —
10,34+1,51 u B Tperbeit rpymnme — 8,96+£1,03, B rpynmne kKoHtpois — 5,58+0,27
(p<0,05). Hopanpenanuu-gopamunoBsiii (HA/JJA) u nodbamuuoBeiii (HA+A)/IA)
KO3 UIIUEHTHI TOCTOBEPHO CHUKEH IO CPABHEHMIO C T'PYIION KOHTPOJS BO BCEX
rpynnax meiaaHoMoi koxku. B mepBoi rpynme HA/JIA u (HA+A)/JJA cocraBuiu
6,8+0,58 u 7,97+0,59 (p=0,000) cooTBeTCTBEHHO, BO BTOpOii rpynne — §,45+0,77 u
9,74 £0,82 (p<0,05), B TpeTheli rpynmne — 8,81+0,67 u 10,05+0,67 (p<0,05), B rpymnmne
KOHTpos - 13,8+1,57.

C yuerom ctaauu 3a00J€BaHUsl BBISIBIEHO JOCTOBEPHO 3HAYMMOE CHHUKEHUE
ypoBHs aapeHanuHa npu | u |l cragusx 3aboneBaHusi, ypoBE€Hb HOpaapeHaINHA
JIOCTOBEPHO CHIDKEH TpU BCEX CTaausix, IO YPOBHIO J0daMHUHA JOCTOBEPHO
3HAUUMBIX paznmuuuii He mnosydeHo. Koaddumument HA/A mnoeimen npu | u 1l
craguu; kodpdunment HA/JIA u (HA+A)/JIA noctoBepno cuHwxkensl npu | u I
cTaauu MesnanoMbl koxu (p<0,05).

BbIBOLI:

1. Bo Bcex wucciaegyeMmbix Tpymnmax OOJIBHBIX MEITAHOMOW  KOXHU
HaOIIOAaeTCsl JOCTOBEPHO 3HAYMMOE CHIDKCHHE YpPOBHS aJpCHANMHA, YPOBEHD
HOpaJIpeHAIMHA JOCTOBEPHO CHW)KCH B TPYMIE MEPBUYHBIX OOJBHBIX, YPOBEHbH
nodamMuHa JTOCTOBEPHO IIOBBHIINICH TPYMIE MEPBUYHBIX OOJBHBIX W C PEIHINBOM
3a00s1€eBaHu.

2. [ToBblllieHHE  HOpaApEeHATUH-AAPCHATMHOBOTO Kod(DduiueHta u
CHW)KEHUE HOpaJpeHaIuH-A10(paMUHOBOrO U A0()aMHHOBOro KO3((HUIIMEHTOB,
CBUJETEIBCTBYET O  JIOCTOBEPHOW  OJHOHAMNPABICHHOCTH  HW3MEHEHUH B
COOTHOIICHHSIX KAaTeXOJaMHUHOB B BHUJE YCWICHUS HOPAAPESHIPTUUECKOTO U
ocla0JieHusl  aJAPEHEPTHYEeCKOTO 3BEHAa CHUMIIATO-3JPEHAJIOBOM  CHCTEMBI H
HapyIIeHUH MeTaboIM3Ma KaTeX0JIaMHUHOB.

3. C yderom cranuu 3a0osieBaHusA HaOmogaercs (pasHOCTh B OOMEHe
HEUPOTPAHCMHUTTEPOB.
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BUPYC ITAIINJIVIOMBI HEJIOBEKA B I'EHE3E TAIIMJIJIOMATO3A
N PAKA MOYEBOTI O I1Y3bIPA

Hurmarymumn JI.
I'AY3 PKOJI M3 PT, Kazans, Poccus

Beenenue. Borpoc pornu BIIY B pa3zsutuu paka moueBoro my3sips (PMII) B
HACTOSIIEE BPEMSI OCTAETCS OTKPBITBIM: PE3YJIbTAThl HEKOTOPBIX HCCIIEIOBAHUN
nokasbiBaloT Koppemsanuio uHpuuupoBanus BIIY u passutus PMIL Tlomyuens
nanHsle, cornacHo kotopeiM JJHK BITU-16 Hepenko npucyrctByet B oopasuax PMII,
npuyeM OHKOreHbl BUupyca E6 u E7 BO MHOTHUX M3 HUX SKCIPECCUPYIOTCS HAa YPOBHE
MPHK, 1 B 0mmyx0JIeBbIX KJI€TKaX CHHTE3UPYETCSI COOTBETCTBYIOIIHNI OCIIOK.

Heap wucciaegoBaHusi. YIIydllIEeHUE PE3yJbTaTOB OPraHOCOXPAHSIOLIETO
JICYCHUS TANWUIOMAaTO3a W HEWHBAa3MBHOTO paka MOYEBOTO Iy3bIps IIyTEM
pa3pabOTKU W BHEAPEHUS HAYYHO-OOOCHOBAHHBIX METOJOJIOTMUECKHX MOJIXO0J0B K
MIPOTUBOBUPYCHOM U (POTOAMHAMUYECKOM Teparuu

Marepuansl U Meroabl. B wuccnepoBanne mno wusydenutro posm BITY
BBICOKOOHKOT€HHBIX THUIIOB B peUMAMBUpOBaHUM mannuiaoMaroza u PMII mocie
npoBeneHHoro craaaptHoro JedeHus (TYP, TVYP+pauusas BIIXT,) Obun
BKJIIOUEHB! 89 marumeHTtoB, npoxoausmme jedeHne ¢ 2014 mo 2016 r. B PKOJI
(Kazanp) c BHepBbl€ BBISIBACHHBIM MalUIOMAaTO30M, MOBEPXHOCTHbIM PMII,
ITOBEPXHOCTHBIM peruauBHbIM PMII.

Ha rocnutanbHOM 3Tane MaUMEHThI C BBISIBICHHBIM HOcHTENbCTBOM BITY
BBICOKOOHKOT€HHBIX  THIIOB,  TIOCJI€  OMNEPATUBHOTO  JICUEHUS  MOIYYAIH
untpaonepanuonnyto GOJT ¢ nocnenyromeit unctusiuuet BIIXT JlokcopyOunnHom
50 mrp. C nocaenyromeit AXT 8 Kypcos.

[IpotuBoBHupycHas »3ddexktuBHocTs DT oleHMBaTach Ha OCHOBaHHH
JAArHOCTUYECKOTO  aJITOPUTMA, BKJIIOYAIOLIETO IHCTOCKOIHMK C  ITOBTOPHOWU
CEKCTaHTHOM OHMOIICHEN U BUPYCOJTOTUYECKUM UCCIIEIOBAaHU

Pe3syabrarbl. Cpeau U3ydeHHbIX HaMU citydaeB nepBuuHoro PMII 74 cioydas
u3 Hux BITY nmomnoxkurenbHbIX okazanoch 14 cmydaeB (19%). Cpenu HUX SKEHIIUH 8
(58%), myxuun 6 (42%). B rpyne BIIY mosioXUTENbHBIX TMAllMEHTOB CPEIHUN
Bo3pact coctaBui 50,4 ner (21-82 roga), a B rpynne BITY otpunarensHbix 60,6 ner
(48-82 rona)

BIIY accommanus npeoOiagana cpeau NalueHTOB ¢ BbICOKOU rpaganueit G2-3
1o cpaBHEHMIO ¢ nanueHtamu Gl.

C ToOukM 3peHus 3HAUUMOCTH (QoroauHamuyeckod Tepanuu BITY
MIPEACTABIICHBI CIEAYIOIIME ACIIEKThI MOJYYEHHBIX PE3yJIbTAaTOB:

3akmouenue. DT wbimeyHo-HenHBazuBHo Gopmbel PMII  sBisieTcs
BA)KHBIM 3TAIIOM JICUEHUS C BO3JAEHCTBUEM HE TOJIBKO HA MATOJIOTMYECKHUM (PaKOBBIN)
SMUTENNIN, HO M HAa BO3MOXHBIN, MPUUYUHHBIN (akTop kaHieporeHeza PMII, uto
MO3BOJISIET HE TOJBKO W3J€UUTh nanueHtoB, ot PMII, HO Taxxke mnpoBecTn
dpaguKalMI0 BBICOKOHKOTeHHbIX ImTamMmoB BIIY B yporemuu. UYrto Tak ke
CIIOCOOCTBYET MOJHOIICHHOW peadMINTAIINH MAIlIEHTOB.
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CROSS-TALK BETWEEN CANCER CELLS AND IMMUNE CELLS
DURING BONE METASTASIS

Persson J.L.

Department of Molecular Biology, Umeéa University, Umea, Sweden. Division of
Experimental Cancer Research, Department of Translational Medicine, Lund
University, Clinical Research Centre, Malmo, Sweden

Prostate cancer (PCa) and breast cancer preferentially metastasizes to the
bone/bone marrow (BM) and causes cancer-related death. Cancer cells spread to the
BM by using multiple signals from both cancer cells and cancer-associated immune
cells. To study the key molecular signaling that mediates the metastatic invasion of
PCa cells into the BM, we developed an ex vivo co-culturing system where we
cultured PCa cells together with cells from the BM. We observed that PCa cells
gained increased proliferative ability when co-cultured with human monocyte U-937
cells or BM cells from mice.We identified new mechanisms that mediate cross-talk
between cancer and immune cells, leading to the progression of cancer metastasis,
meanwhile reprograming the immune cells by cancer cells.

Our study suggests that the alered signals that mediate interactions between
PCa and BM cells can be restored by using combination of immuno-therapy and
targeted therapy using kinase inhibitor.

KJIUHUYECKUE HABJIOJEHUS IPUMEHEHUSA TAPTETHOM
TEPAIIMH B JIEYEHUU TUOPEPEHIIMPOBAHHOI'O PAKA
U TOBUJHOM KEJIE3bI

I'apunos K.
I'AY3 PKOJI M3 PT, Kazauns, Poccus

AkTyaasHocTh. [lo nuTepaTypHbiM gaHHBIM, y 25-66%  OOJBHBIX
muddepeHIMpoBaHHBIM pakoM IuToBUAHON kenme3nl (PILDK) ¢ oTmamenHbIMEH
MeTacTa3aMHi pa3BUBAECTCSl YACTUYHAS WJIM MOJIHAs PE3UCTEHTHOCTH K Tepanuu 1-131.
C BBeIeHUEM B KIMHUYECKYIO MPAKTUKY MYJIbTUKUHA3HBIX MHTMOUTOPOB YIAlI0Ch
VIYYIIUTh PE3YIbTaThl JCUCHHUS.

Vimeem ombIT mpuMmeHeHHs TapreTHoro mpemnapara Copadennba (Nexavar)
3apeructpupoBanHoro B Poccuum B Mapre 2014 roma mist jiedyeHust y 3 OOJIBHBIX
panuonon-pe3ucteHTHbIM PIK: y 1 MyxunHbl 1 2 )eHmuH ¢ nanuuisipasiM PIIDK.
Mope3rCTeHTHOCTD Y MALMEHTOB PAa3BHIIACh MOCIIE TIONYUEHUs CyMMApHOIi 035l OT
8 o 12,7 I'bk. BceM npoBoaunacek cynpeccuBHas Tepanusi 1eBoTupokcuHom Ao TTT
< 0,1 mmonw/n. Iamment 3. myxunna 69 ner, nonydan Copadenud 2 Henenu B 103€
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800 wMr, pamee mpenapar OTMEHEH W3-3a OCTPOrO HAPYLUIEHHS MO3TOBOTO
kpoBooOpaienusi. [larmentka C. xenmmHa 67 ner, noiydana Copadenud c
CaMOCTOSTENIbHON peayKIuen 03bl M3-32 BBICOKOTO apTepHalibHOTO aaBieHus 10
Henenb: 3 - nmo 800 mr, 3 — mo 600 mr, 4 Henenu — o 400 mr. M3-3a OTCyTCTBUS
addekTa pemreHo BepHYThesa K cyrouHoi no3e 800 mr. [Tanumentka WM. xenmmHa, 58
neT, noiydaer copadenud 13 mecsieB. Y Hee MOTyYeH XOPOIIMKA KIMHUYECKHM
3¢ (}PEKT ¢ NOJOKUTENHEHON TMHAMUKON METAaCTa30B B JIETKUX.

BoiBoa. Takum oOpazom, mpumeHenne Copadernda MO3BONMIO TOIYYHTH
KIMHAYECKHHA d()PEKT ¢ YMEHBIIICHHEM METACTATHUECKUX OYaroB B JICTKHX y 1 u3 2
MAIMEHTOK ¢ Hoape3ucTeHTHhIM PIIK.

INTERACTION BETWEEN APOPTOSIS AND AUTOPHGY IN HUMAN
LUNG ADENOCARCINOMA CELLS IN THE CONDITIONS OF
METABOLIC STRESS

Topchu J., Abramova Z.1.
Kazan Federal University, Kazan, Russia

Autophagy can act as a tumor suppressor, because during this process, the
damaged organelles and protein aggregates are removed to suppress oxidative stress,
damage to tissues and genomic instability, which can promote tumor initiation. In
contrast, autophagy is enhanced in hypoxic regions to the survival of tumor cells
through digestion of cellular contents to generate the required substrates. Activation
of apoptosis can be accompanied by an increase in autophagy, which can both limit
and contribute to the death of cancer cells.

The aim of this work is to characterize the interaction between two types of
programmable cell death (apoptosis and autophagy) of tumor cells (A549 and NCI-
H322M) under conditions of metabolic stress. The selected cell lines differ in the
status of the gene TP53 (A549 - TP53wt, NCI-H322M - TP53mt). The cells were
cultured for 6 days without replacing the nutrient medium, that is, under conditions of
metabolic stress. To evaluate programmed cell death, the following methods were
used: flow cytometry, electron transmission microscopy and Western blot.

The study shows that the percentage of living cells in 6 days of culture in line
A549 higher than the line NCI-H322M. NCI-H322M cells are characterized by a
higher percentage of cells in the late apoptosis stage. In cell A549 for 6 days as the
depletion of the nutrient medium is blocked apoptosis (increased expression of anti-
apoptotic protein), macroautophagy exhibits its activity at 3 and 6 day (expression
reduction anti-autophagy signaling kinase mTOR and increased expression of the
main markers of protein macroautophagy — LC3B. A decrease of the expression of
the heat shock protein 70 suggests that chaperone-mediated autophagy under these
conditions does not show its activity. Morphological signs of triggering autophagy in
the A549 cell line were also verified.
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The cell line NCI-H322M detected no significant decrease of the expression of
kinase mMTOR, decrease of the expression of the anti-apoptotic of the protein Bcl-2,
but no expression LC3B protein.

The results obtained testify to the cytoprotectively role of macroautophagy in
the lung adenocarcinoma cells under stress.

B3AMMOJIEMCTBUE MEXIY AIIOIITO30M U AYTO®ATHUEN B
KIIETKAX AAIEHOKAPIHMUHOMBI JIETKOI'O YEJIOBEKA B YCJIOBUAX
METABOJJIMYECKOI'O CTPECCA

Tomuy 1O., Abpamosa 3.1.
®I'AOY BO KdY, Kazanp, Poccus

AyTodarusi MOXKeT BBICTyNaTh B KayeCTBE CyIpeccopa OMyXOJid, TaK Kak B
XOJI€ JIaHHOTO TMpoliecca MMPOUCXOJUT YAAJNEHUE TOBPEXKICHHBIX OpraHe/ll Hu
OENIKOBBIX arperatoB [Uisl IOJABJIECHUS OKHUCIUTEIBHOTO CTpecca, MOBPEXKICHUs
TKaHEeW U F€HOMHOHN HecTaOMIBHOCTH, KOTOPbIE MOTYT CIIOCOOCTBOBATh MHHUIMALIUU
OnyXxoJu. B mpoTUBOIOIOKHOCTE 3TOMY ayTo(arus yCUIMBACTCSI B THIIOKCUYECKUX
perroHax Jjsl BBDKHUBAHUS OMYXOJIEBBIX KJIETOK 32 CUET MepeBapUBAHUS KIECTOYHOTO
COJIEPKUMOTO C LIEJIbIO TeHEPALMH HEOOXOIUMBIX CyOCTpaTOB. AKTHBALMS aloNTo3a
MOJKET COMPOBOXKIATHCS yCHIEHUEM ayTo(haruu, 9To MOXKET, KaK OTpaHNYMBATh, TaK
1 CIIOCOOCTBOBATH TMOEIN PAKOBBIX KJIETOK.

[enps HacTOsIIEH pabOThl — 0XapaKTEpPU30BaTh B3aUMOJECHCTBUE MEXKY IBYMS
BHUJIAaMU MPOTPAMMHUPYEMOU KJIETOUHOM rudenu (amonto3 u ayrodarus) omyxoaeBbIx
kietok (A549 u NCI-H322M) B ycnoBusix meTaboiandeckoro crpecca. BeiOpanHbie
KJIETOYHbIC JIMHUHU pa3nyaloTcs mo crarycy reHa TP53 (A549 - TP53wt, NCI-
H322M - TP53mt). Knetku KyabTUBUpPOBAIUCh B TedeHHE 6 CyTOK 0Oe€3 3aMEHbI
MUTATENbHON Cpelibl, TO €CTh B YCJIOBHUAX MeTaboJn4yeckoro crpecca. s oueHku
IpPOrpaMMUpPYEMOIl KIETOYHOM Trvlenu ObUIM MCHOJB30BaHbl CIEAYIOLUIUE METObL:
MPOTOYHAS ITUTOMETPUS, JICKTPOHHASI TPAHCMUCCUOHHAs MHUKpOCKomusi 1 BectepH-
0J10T.

B xonme wmccnemoBaHus OBUIO TMOKA3aHO, YTO TPOICHT >KUBBIX KIETOK K 6
CyTKaM KyJlbTUBHpOBaHUs B JUHUU AS549 Beime, yuem B nuHuu NCI-H322M. Ins
kierok uHuu NCI-H322M xapaktepen 0osee BHICOKUMNA MPOLEHT KIETOK Ha CTauu
Mo3IHero anonTo3a. B kierouHo mHUM AS549 Ha NpoTsHKEHUM 6 CYyTOK IO MEpE
MCTOILCHUS] MUTATENIbHON Cpelbl OJIOKMpyeTcs anonTto3 (yBEJIMYEHHE SKCIPEeCcCUu
aHTHU-AIONTOYECKOTO OeliKka), MakpoayTodarus mposiBIsSeT CBOI0 aKTUBHOCTh Ha 3 U 6
CYTKHU (YMEHBIIICHHE DKCTIPECCUM aHTHAayTO(parnuecko curHaiabHOM kuHa3el MTOR
U YCHJICHHE DKCIPECCHsi OCHOBHOTO MapKepHoro oOeika makpoayrodaruun — LC3B).
CHmxeHmne sKcrpeccust 0enka TerioBoro moka 70 TOBOPUT O TOM, YTO HIaNEpOH-
ormocpenoBaHHas ayTodarus B JaHHBIX YCIOBHUSX HE MPOSBISET CBOIO aKTUBHOCTb.
Taxoxe OblTH BepubUIIUPOBAHBI U MOPGOJIOTHYECKUE TIPU3HAKU 3alycka ayTodaruu
B KJIeTOUHOU TuHUU AS549.
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B xnerounoit muann NCI-H322M nerektupyercst He 3HAYUTEIBHOE CHI)KEHUE
skcnpeccun kuHa3bl MTOR, CHMWXEHUE AKCIpEecCHuu aHTHayTo(harnyeckoro Oeyka
Bcl-2, Ho orcyrcTBHe sKkcnpeccun Oenka LC3B.

[TomydeHnHbie pe3yabTaThl CBUACTEIBCTBYIO O IIUTONPOTEKTOPHON poOiU
MakpoayTo(daruu B KJIeTKax aJeHOKaPIIMHOMBI JIETKOTO MPHU CTPEcCe.

NEW OPTIONS OF CANCER DETECTION
BY AN EPR/ESR BIOMARKER TEST

Dmitriev P.
MedInnovation GmbH, Berlin, Germany

Background/Objective: Probably all cancer types do alter the albumin
conformation (structural and functional modifications) due to accumulation of cancer
induced ligands which interfere the binding characteristics of aloumin. These changes
of albumin conformation flexibility and binding characteristics can be determined by
electron paramagnetic resonance (EPR) / electron spin resonance (ESR)
spectroscopy. The objective of this study was an analysis of the binding/dissociation
function of albumin with the EPR/ESR method using 16-doxyl stearic acid spin probe
as reporter molecule and ethanol as modifier of hydrophobic interactions. Changes in
alboumin were detected, and their utility for screening, diagnosis and therapy
monitoring of cancer evaluated.

Material & Methods: The new biomarker test uses electron
paramagnetic/electron spin resonance spectroscopy (EPR/ESR) to estimate the
functionality of albumin in human serum (EPR/ESR spectrometer XYZ with
integrated software MMS (Mobility of Molecular Structure), MedInnovation GmbH,
Berlin, Germany). It is based on a comparison of three different serum albumin
solutions with increasing concentrations of a spin-labelled fatty acid 16-DOXYL-
stearic acid (16-DSA) and ethanol, which simulate binding, transport and release
conditions in vitro. For cancer detection an integral discrimination function DR is
calculated (DR values <1.0: changed albumin conformation with a high probability of
an active malignant process; DR values >1.2: probably no active tumor growth). In
case of doubt, additional parameters like binding, transport and detoxification
properties are taken into consideration for a more precise result (binding efficiency
BE; real transport quality RTQ); detoxification efficiency DTE).

Results: EPR/ESR analysis of serum albumin provides exact and reproducible
results. Blood samples (50 puL of serum) from a population of healthy volunteers (n =
428), patients with a wide variety of malignancies (colon, lung, breast etc. n = 479),
and patients with chronic diseases such as gastrointestinal and pulmonary disease,
diabetes, and cirrhosis (n = 114). The diagnostic sensitivity and specificity of this test
were 92.7% and 94.9%, respectively, for differentiating healthy individuals from
cancer patients and 92.5%, and 68.4% for differentiating cancer patients from chronic
disease patients.
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Cancer detection/Differentiation between healthy individuals and cancer
patients: (should be completed and updated)

Cancer therapy and recurrence monitoring of cancer disease: (should be
completed and updated)

Early detection of cancer diseases: If the information about cancer processes
consists in a changed conformation of albumin, an early detection of different cancer
types should be feasible by monitoring look-back samples of blood donors with post-
donation report on cancer (LBS-Ca). Analyzed was LBS-Ca, as controls look-back
samples of healthy blood donors, and serum samples of healthy blood donors,
samples of patients with various types of advanced cancer, samples of patients with
non-inflammatory and inflammatory diseases as non-cancer disease controls. The
measurements showed that ESR/EPR spectroscopy can detect malignant processes
very early. In 111 look-back samples of 63 blood donors with a post-donation report
on cancer, malignancies could already be seen 0.1 to 31 months before clinical
diagnosis.

Recognition of malignant processes for cancer localization/cancer entity: To
recognize different entities of malignant processes from the EPR/ESR spectra, neural
nets were implemented. For 48 donors with mamma carcinoma, a specificity of 85%
in recognition was achieved. Other entities of carcinoma (22 colon, 18 prostate, 12
stomach) were recognized with specificities between 75% and 84%. Provided, the
values of specificity would be found for a larger number of cases, the described ESR
method could also be used as new alternative specific tumor marker for early
detection of malign processes. Serial evaluation of albumin conformation changes in
several patients followed during the course of their disease showed excellent
agreement between the magnitude of abnormality in the ESR spectrum of albumin
and clinical and pathologic estimates of disease severity.

Conclusion: ESR/EPR spectroscopy of albumin is a new source of diagnostic
information resp. a new option of cancer detection. Serum albumin of malignant
diseases is altered in its property to change the molecular conformation by blocking
physiological dissociation. ESR/ EPR measured changes in fatty acid binding show at
albumin bound or accumulated low-molecular-weight molecules. This may reflect
malignant processes before biomarker concentrations are reached for conventional
laboratory detection. This sensitive and noninvasive technique clearly demonstrates
diagnostic utility in patients with cancer. It has the potential for a global and specific
tumor marker test to differentiate between healthy and cancer, various carcinoma
types, stages, resp. therapy and recurrence monitoring of cancer disease.
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HOBBIE BO3MO’KHOCTHU BBISABJIEHUSA PAKA
C ITIOMOIbIO I11P TECTA

Jmutpues I1.
OIIP Texnonoruu, bepnun, ['epmanus

Bce Tumbel paka W3MEHSIOT KOHpOpManuio aibOymMuHa (CTPYKTYpHBIE U
(GyHKIIMOHATFHBIE U3MEHEHHS) TTyTEeM HAKOIUICHUS WHIYLIUPOBAHHBIX UMU JIUTAHOB,
YTO  CKa3bIBAaeTCsl HA  XapaKTEpUCTUKAaX  CB3bIBaHMsS  anbOymMuHa. OTH
KOH(OpPMaIlMOHHBIE U3MEHEHHUSI THOKOCTHU U CBSI3BIBAIOIICH CIIOCOOHOCTH albOyMUHa
MOTYT OBITh BBISBICHBI MeTOJIOM OnekTpoHHoU [lapamarnutHol Pe3onancHOMU
(OIIP) cnekrpockonuu. Llenpl0 AaHHOrO HWCCIENOBAHMS CTal aHaiu3 (QYyHKUUU
CBsI3bIBaHUs/quccounanuu  anbOymuHa meronom OIIP ¢ ucnonb3oBanueMm 16-
JOKCUJICTEAPUHOBOM KHCJIOTBI, HECYIIEW CIIMHOBYKD METKY, B KadeCTBE CHUIHaJ-
NPOAYLHUPYIOLIEH MOJEKYJbl, M 3TaHOJIa B KauecTBe Moaudukaropa ruapodoOHbIX
B3auMoJeiicTBHil. B Xone sxcnepuMeHnTa ObUIM BBISIBICHBI U3MEHEHUS albOyMHUHA U
JlaHa OILIEHKa 3HAaYMMOCTHM METOJa Ul CKPUHMHIA, JUAarHOCTUKM paka W
MOHUTOPHUHIA POTUBOOITYXOJIEBOM TEPANHH.

Marepuasbl u Metoabl: HoBblii OGMOMapKepHBII TECT OCHOBAaH Ha METOJE
OnexktpoHHou [lapameranTHOM Pe3oHancHOM CHEKTPOCKONMH W MCHOJIB3YETCS IS
OIIEHKH (PYHKIIMOHAJIHBIX CBOMCTB albOyMHHA B 4enoBedecKou chiBopoTke (DIIP-
cuexktpoMeTrp XYZ ¢ HHTETPUPOBAHHBIM MPOTPaMMHBIM obecreueHueM MMS
(Mobility of Molecular Structure, Menunnoseiima I'm0X, bepnun, ['epmanus). B
OCHOBE JJAHHOT'O METOJA JIEKUT CPABHEHHUE TPEX PA3HBIX PACTBOPOB CHIBOPOTOYHOIO
aTpO0yMHHA C BO3pACTAIOIEH KOHIIEHTpaIueld CIIMHOBOW METKH.
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SELF-FORMATION ANALYSIS OF BONE MARROW MESENCHYMAL
STROMAL CELLS AND CELLS OF NEUROBLASTOMA
IN CO-CULTURE IN VITRO

Prudnikov T.S., Kitaeva K.V., Tazetdinova L.G.,
Gomzikova M.O., Rizvanov A.A., Solovyeva V.V.

Kazan federal university, Kazan, Russia

An actual task in the screening of antitumoral drugs is the creation of a test
system that is closely related to a natural tumor, imitating the interaction of cells of
the tumor stroma. Protective signaling pathways that appear in the tumor stroma,
promote the preservation of residual tumor cells after therapy and lead to a relapse of
the disease. For the study of solvation stromal and tumor cells in vitro are use various
models of extracellular matrix to re-create natural conditions of tissue.

In this work, for the formation a model of the stromal microenvironment were
co-cultured SH-SY5Y neuroblastoma tumor cells with mesenchymal stromal cells
(MSCs) that have a natural tropism for tumor cells and creation of tumor niches.
MSCs retain tumor growth through paracrine signaling of the microenvironment,
immunomodulation and differentiation of tumor and stromal compartments.

Materials and methods. The SH-SY5Y and BM-MSC cells isolated by
centrifugation in a ficoll density gradient followed by adhesion to the plastic. Before
co-cultivation, immunophenotyping of the cell lines was performed on the FACS
Aria Il instrument (BD Biosciences, USA). It was shown that isolated MSCs express
CD markers characteristic of the mesenchymal stem cells. After that, we colored cells
of these populations by Vybrant DiD and DiO Cell-Labeling Solution (Thermo Fisher
Scientific Inc. USA). They sowed on a 12-well plate with a layer of gelatin of 30,000
cells per well in a 1: 1 ratio. Then we incubated them at 37C and 5% CO,, recording
the changes every 24 hours on a fluorescent microscope AxyObserver.Z1 (Carl Zeiss,
Germany). After 9 days of incubation, was performed by flow cytometry.

Results and discussion. On plastic coated with gelatin, the self-organization
of the cells resembled channels from MSK and islets from tumor cells. It was noted
that some tumor and stoma cells fluoresce simultaneously in several regions of the
spectrum, which indicates the fusion of cells. This fact was confirmed by flow
cytometry, which showed a high level of exchange of the membrane component of
cells containing the vital dye. The described kind of self-organization of stromal and
tumor cells can reflect the nature of cell interaction in the tumor stroma where 2 types
of cells formed monolayer during metastasis, which was shown by co-cultivation on
gelatin and culture plastic. Additional studies have shown that the presence in the co-
culture of MSC significantly increased the viability of SH-SY cells under oxidative
stress conditions.
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AHAJIN3 CAMOOPI'AHM3ALIMN ME3EHXWMHBIX
CTPOMAJIBHBIX KJIETOK KOCTHOI'O MO3TI'A 1 KJIETOK
HEWPOBJACTOMBI B KO-KYJIbTYPE

[TpynuuxoB T.C., Kutaea K.B., Tazeraunosa JI.I'.,
I'om3ukoBa M.O., Pu3BanoB A.A., ConoBseBa B.B.

OI'AOY BO KdYVY, Kazans, Poccus

OpHOlf W3 aKTyalbHBIX 3a/lad MPU CKPUHUHTE MPOTHBOOITYXOJIEBBIX
JIEKapCTBEHHBIX TMPENapaToB SBJISIETCS pa3pabOTKa TECT-CUCTEMbI, Haubolee
MPUOJIMKEHHOW K HATypaJbHOM OIMYyXOJId, MOJACIHPYIONIEH B3aUMOJIEHCTBHUE KIETOK
OMyXO0JEBOM CcTpoMbl. B Hacrosimeld paboTe s CO3AaHUsl MOJIENH CTPOMAJILHOTO
MUKPOOKPY>KEHUSI ~ OIMyXOJIeBble KIETKH Heipoomactombl SH-SYSY coBMecTHO
KyJIbTUBUPOBAIM C ME3EHXUMHBIMH cTpoMaibHbiMu KieTkamu (MCK), xotopsbie
MMEIOT €CTECTBEHHBIN TPOMU3M K OIMYXOJIEBBIM KJIETKaM U (POPMHUPYIOT OIMyXOJIEBbIC
Hum. MCK  nmogiep)KuMBalOT pOCT OMyXOJdd C TOMOUIBI0  MapakpUHHON
CUTHAJIU3AIIUU MUKPOOKPYKEHU ST, UMMYHOMOTYJISIIIUM ¥ KOIBOJIIOIIMH OIYyXOJIEBbIX U
CTPOMAJILHBIX KOMITAPTMEHTOB.

B pa6ote ucnonszoBaiu MCK, BbiJieJIeHHBIE M3 KOCTHOTO MO3Ta YeJIOBEKa.
NMMyHOGEHOTHIT  BBIICICHHBIX  KJICTOK  ONPENCNSId  METOJOM  IPOTOYHOM
MATOQIYOPUMETPUA  C  HWCIIOJNB30BAaHWEM  CHCMUPUYHBIX  aHTHTEN  Ha
npudope FACS Aria Ill (BD Biosciences, CILIA). [Toka3zano, uto Beigesenabie MCK
skcnpeccupyroT CD Mapkepsl, xapakTepHbIE€ IS  CTBOJIOBOM  ME3EHXUMHOM
kietku: CD44 (95,9% nosutuBHBIX KieTok), CD73 (98,2%), CD166 (79,6%), CD90
(79,2%),CD29 (98,5%), CD105 (88,6%), u He »skcrnpeccupyroT CD mapkepbl
remonoatnyeckux kietok (CD34, CD11b, CD19, CD45, HLA-DR). Bsiagenennbie
KJIETKH OO0JIagaal CIOCOOHOCTHIO K HampaBieHHON Iu(depeHIIMPOBKE B OCTEO-,
XOHJIPO- U aJUTIOTEHHOM HalpaBJICHUSIX.

[lepen xo-xynmbruBupoBannemM MCK wu SH-SYS5Y Obum  okpaiieHb
BuTaibHbIMU Kpacuteasmu Vybrant DiD u DIO (Thermo Fisher Scientific, CILIA).
[Tocne okpammBaHus KJIETKH CMENIMBAIN B COOTHOIICHUH 1:1 ¥ KyJIbTUBUPOBAIIU B
12-ti nyHOUHBIX MUIaHIETaX, MOKPHITHIX 0,1 % xematunoMm npu 37°C BO BIaKHOU
atmocepe ¢ 5% comepxkanumem CO2. PesynapTaThl aHAIM3UPOBAIM  HA
WHBEpTUpOBaHHOM Mukpockone AxyObserver.Z1 (Carl Zeiss, TI'epmanus) c
HCII0JIb30BaHUEM IporpaMmmHoro ooecrneucHuss AxXyoVision Rel. 4.8.

Ha macTuke, TOKPBITOM JKEJIATHHOM, CaMOOPTaHM3aIis KJIETOK HallOMUHaja
kaHabl u3 MCK W OCTpOBKM W3 OMyXOJIEBBIX KIJIETOK. BBUIO OTMEUEHO, YTO
HEKOTOPBIE OITyXOJICBbIC U CTOMAJIbHBIC KJICTKU (DIIyOpPECIIUPOBAIA OJTHOBPEMEHHO B
HECKOJBKHX OOJIACTSIX CIEKTPa, YTO CBUACTEIBCTBYET O CIHMSHUU KJICTOK. JlaHHBIHA
(dakT OBUT TOATBEPKACH MPOTOYHOM IUTOGIYOPUMETPUEH, KOTOpas IoKasasa
BBHICOKMW YpOBEHh OOMEHa MEMOpPAaHHOTO KOMIIOHEHTa KIJIETOK, COJEPKaIlero
BUTAJIbHBIA KPACUTEb.

OnucaHHBI BUJ CaMOOPTaHU3AIMH CTPOMAIBHBIX W OIMYXOJIEBBIX KIIETOK
MOXET OTpakaThb XapakKTep WX B3aUMOJCHCTBUS B CTPOME BO BpeMs
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METaCTa3uPOBAHUS, YTO M OBLJIO MOKA3aHO MPH KO-KYJIbTUBUPOBAHWUU HA >KEJATHHE,
rae MCK BbIcTynaiv B KaUECTBE CTPOMBI.
Pabota ¢punancupoanach rpantoMm PODU Nel6-34-60201.

MULTICELLULAR SPHEROID MODEL
ON EXTRACELLULAR MATRIX ANALOGUE MATRIGEL

Kitaeva K., Prudnikov T., Tazetdinova L.,
Gomzikova M., Rizvanov A., Solovyeva V.

Kazan federal university, Kazan, Russia

Metastases are the main source of death among cancer patients. Therefore, the
study of the processes of metastases formation and the progression of tumors in its
natural conditions is relevant for the development of effective methods for the
treatment of cancer.

Defensive signaling pathways, which arising in the tumor stroma, contribute to
the persistence of residual tumor cells after treatment and relapse. For this in vitro
study of tumor and stromal cells we used model of extracellular matrix Matrigel.
Cells of neuroblastoma SH-SY5Y co-cultured with mesenchymal stromal cells
(MSCs) which have a natural tropism to tumor cells and form a tumor niche, to create
a model of stromal microenvironment. MSCs promote tumor growth via paracrine
signaling microenvironment, immune modulation and co-evolution of the tumor and
stromal compartments. We used MSCs isolated from human bone marrow by
centrifugation density gradient in Ficoll. Before entry in the mixed culture MSC and
SH-SY5Y were previously painted vital dyes Vybrant DiD and DiO (Thermo Fisher
Scientific, USA). After staining, cells were mixed at a ratio of 1:1 and cultured on
Matrigel (BD Biosciences, USA). Results were analyzed by fluorescence microscopy
on a microscope AxyObserver.Z1 (Carl Zeiss, Germany). After co-cultivation we
analyzed cell’s population by flow cytometry on Facs Analyser. Despite the fact that
cell populations were added to co-culture simultaneously in the form of a single cell
suspension, we observed a rapid self-formation of different cell populations. The
result of short-term incubation of MSCs and SH-SY5Y for 48 hours on Matrigel was
the formation of capillary-like structures, which consisted of SH-SY5Y cells and
adjacent MSCs. This indicates a positive tropism to the tumor cells MSCs. However,
the received structure was a transition formation, as in 3-4 days MSCs and SH-SY5Y
formed a new and unique structure: the spheroid formation in the center of which is
located SH-SY5Y, surrounded by MSCs. Such structures can be regarded as a model
of the tumor stroma in a tumor progression. It was noted that some tumor and stromal
cells is simultaneously fluoresce in several regions of the spectrum, which indicating
the cell fusion. This was confirmed by flow cytometry, which showed a high level
exchange of membrane component cells which comprising the vital dye. This sort of
self-formation of stromal and tumor cells can help to understanding the nature of
tumor.
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MOJAEJIb MHOT'OKJIETOYHBIX COEPOU10B
HA AHAJIOT'E TPEXMEPHOI'O BHEKJIETOYHOI'O MATPUKCA
MATPUI'EJIb

Kuraesa K., IIpyanukos T., Tazernunona JI., 'om3ukoBa M., Pu3Banos A.,
ConoBneBa B.

OI'AOY BO KdYVY, Kazans, Poccus

Meracrazpl  SBIAIOTCS ~ OCHOBHOM  INIPUYMHOM  CMEPTHOCTH  CPENH
OHKOJIOTHYECKHX O00ibpHBIX. [loaTOMYy wuccienoBaHue MpoueccoB (GOPMUPOBAHUS
METacTa3 M NPOTPECCHH OIyXOJUM B €€ E€CTECTBEHHOM CTPOMAIBHOM OKPY>KEHHH
MPEJCTaBIACT HWHTEpeCc sl  pa3paboTku A(DPEKTUBHBIX METOJOB  JICUCHHMS
OHKOJIOTUYECKHUX 3a00JIeBaHU.

OnyxosneBass CTpoMa CHHTE3UPYET CHUTHAJIBHBIE MOJEKYJBI, KOTOpPBIE
CHOCOOCTBYIOT COXPAHEHHIO OCTATOYHBIX OITyXOJIEBBIX KJIETOK IIOCIE TEpanuu U
peuuauBy 3a0osieBaHus. Jlyig McciaenoBaHUS B3aUMOJEHCTBUI CTPOMANIbHBIX U
OITYyXOJIEBBIX KIETOK IN VIr0 HUCIONB3YIOT pa3iuyHble MOJECIH BHEKJIETOYHOTO
MaTpHUKCa.

Ilenb paboTel —  HCCIEAOBAHHWE CAMOOPraHU3alUU  ME3EHXHMMHBIX
ctpoManbHbIX KIeTOK (MCK) u kitetok Heipoomactombl SH-SYSY npu coBmecTHOM
KyJIbTUBAPOBAaHUHU HA TPEXMEPHOM BHEKJIETOUHOM MaTpHKce MaTpurens.

MCK Obuim  BBIIETEHBI K3 KOCTHOINO MO3ra 4YeJlOBeKa METOIOM
LHEeHTpU(PYTUPOBaHUS B TPATUEHTE TJIOTHOCTH (PUKOJIIA C MOCIAEAYIONIEH aare3ueu K
mwiactuky. MCK u SH-SYS5Y mnepex BHeceHneM B CMEMIaHHYIO KyJIbTypy ObuIH
IPEIBAPUTEIILHO OKpalleHbl BUTANbHBIMU Kpacutenasmu Vybrant DID u DiO
(Thermo Fisher Scientific, CIIIA). Ilocie okpaliMBaHUS KJIETKA CMCIIMBAIA B
cootHoteHuu 1:1 u KyapTHBHpoBanu Ha Matpurene (BD Biosciences, CIILIA) mpu
37 °C Bo Bnaxknou armocdepe ¢ 5% conepxkanriem CO2. [{utodayopumeTpudeckuii
ananmu3 nposoun Ha mpubope FACS Aria 111 (BD Biosciences, CIIA).

[Tpu xo-kynbTuBUpoBanuu, MeueHbie MCK u omyxosneBbie KJIETKU ObLIN JIETKO
pa3IMyuMMBbl 110 CBOEMY YHUKaJIbHOMY (IIyOpeclieHTHOMY u3iyueHuto. HecmoTps Ha
TO, YTO KJETOYHBIC MOMYJSALHMU BHOCHIM B KO-KYJIBTYpy OJHOBPEMEHHO B (popme
MOHOKJIETOYHOM  CYCIEH3MHM, Mbl HaOdoganu OBICTPYIO  CAaMOOPTaHU3ALUIO
Pa3IMYHBIX KJIETOYHBIX Nomyssiiuil. Pesynbrarom kpatkocpouHoit nakybanun MCK
n SH-SYS5Y B Teuenne 48 u Ha Marpurene sBuiIoch (popMuUpOBaHHE
KauJUSIPONIOJOOHBIX  CTPYKTYp, KOTOpbIe cocTosim u3 kKiaetok SH-SYS5Y wu
npuneratomM Kk HUM MCK. D10 ykassiBaeT Ha nosoxurenbHbid TponnsM MCK k
OIMyX0JIeBbIM KiieTKaM. OJHaKo MOoJIydeHHas CTPYKTypa SIBWJIACh NMEPEXOJHOM, Tak
kak B TeueHue 3—4 gueit MCK u SH-SYSY chopmupoBann HOBYIO, YHHKAIbHYIO
CTPYKTYpY: cdepouanbie oO0pa3oBaHUs, B IIEHTPE KOTOPBIX pacrosiaraiuch SH-
SY5Y, oxpyxkennbie MCK. IlomoOGHBIE CTPYKTypbl MOTYT paccMaTpHUBAThCS B
KAueCTBE MOJEIM OIyXOJEBOM CTPOMBI NPH MPOIPECCUU OMYXOJH. OTOT BHJ
CaMOOpraHu3ally KO-KYJbTYpbl MOXET OTpaxaTb XapaKTep B3aWMOJCHCTBUS
OIYXOJIEBBIX M CTPOMAJIBHBIX KJIETOK BO BpEMsI METACTa3WpOBAHUS OIYXOJH B
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opranusme. [lutodryopumerprudeckuii aHam3 Moka3an 0OMEH ITUTOIUIA3MOU MEXKTY

CTPOMaJIbHBIMU M OIYXOJIEBBIMM KJETKamHu. lccnenoBanusi caMOOpraHU3aluu

KJIIETOK B MOJEJAX, UMUTUPYIOIIUX TPEXMEPHBIE CTPYKTYpPbI OIYXOJIEBOW TKAaHH,

MOTYT MOBBICUTH 3()PEKTUBHOCTH CKPUHUHTA IPOTUBOOIYXOJIEBBIX MPENAPATOB.
Pabora punancuponanzace rpantoMm PODU Neol16-34-60201.

BUOUHXEHEPHS 3D OITYXOJIA IN VITRO

Paxmarynnuna A.P., Munraneesa P.H.,
Mudgraxosa P.P., PuzBanoB A.A.

®I'AOY BO KdY, Kazann, Poccus

VccnemoBaHusl MOCIETHUX TECATHIICTUH TOKA3bIBAIOT, YTO OIMYXOJIb SIBIISIETCS
TeTePOTreHHONW CTPYKTYPOM, COCTOSIIEH KaK M3 OIMYXOJIEBBIX, TaK M CTPOMAJBbHBIX
KJIETOK (ME3EHXMMHBIX, SHIOTCIHAIbHBIX M MMMYHHBIX). HeoryxoneBble KIETKA
o0ecneunBalOT pPOCT M  pa3BUTHE 3J0KAUYECTBEHHOTO 00pa3oBaHUs IyTEM
MIPEIOCTABIICHUSI BHEKJICTOYHOT'O MaTPUKCa, IIATOKUHOB, (PAKTOPOB POCTA; YCHUIICHHE
aHTHOTEHE3a TAaKKe CIIOCOOCTBYET TIOCTYIUICHUIO HEOOXOIUMBIX MUTATEIBHBIX
BEIIECTB M KHCJIOPOJa HEMOCPEACTBEHHO K omyxonu. dopmupyromuecs 3HaAHUS O
MUKPOOKPY>KEHUH 3JI0KaYECTBEHHOTO 00pa30BaHUs MO3BOJIST MOAXOAUTD K JICUCHUIO
MYJBTUMOJIATLHO ¥ KOMOWHHUPOBATH PA3IUYHBIC BHJBI TEPAlHM JUIS JOCTHKCHHS
TepaneBTHYeCKOi 3(pPEeKTUBHOCTH U TIOBBIIICHUS KaueCTBa )XKU3HHU OOJIbHBIX PAKOM.

KynbTypbl KJIETOK B MOHOCIOE, SIBISIOUIMECS Ha CETOAHSAIIHUN J€Hb
KJIACCUYECKHM METOIOM HCCJIEIOBaHUSl, HE B COCTOSHUU BOCIPOM3BECTH TOYHOE
B3aMIMOJICHCTBHE KJIETOK BHYTPU OIYXOJHU. B CBS3M C 3THUM, TpEeXMEpPHBIC MOJICIN
3aMHTEPECOBATIM  YYCHBIX, KaK TIOTCHI[MAIBHBIC CHCTEMBI JUISI MPOBEICHUS
(hapMaKoJIOTHIECKUX TECTOB B OHKOJIOTHH.

B xone nanHOM paboThl co3AaHa TpeXMEpHas MOJENb OIMYyXOJIM, B OCHOBE
KOTOpOM JIeKaT KyJIbTypa ME3eHXMMaJIbHbIX CTBOJIOBBIX KieTok (MCK; MSC,
mesenchymal stem cells) u omyxoneBbie cepoupl - CTPYKTYpbl, 00pa3oBaHHBIC 32
CUeT JEJCHHS CIMHWYHBIX PAKOBBIX CTBOJIOBBIX KIETOK B CHEIHAIM3HPOBAHHON
cpere.

[{enb paboTHI - CO37aHKE TPEXMEPHOH TeTepOreHHOM IN VItro Moaeau omyxou
IUI W3YYEeHHs TPOILIECCOB PETYJISIMU pOCTa W Pa3BUTHS TPaHCHOPMHUPOBAHHBIX
KJIETOK.

PabGota 1m0 KO-KyJbTUBHPOBAHHIO TPOBOJIMIACH HA KJIETKaX KapIUHOMBI
npeacrarenbHoil xene3bl (PC-3) m ummopranuzoBanHbix MCK. beuia mpoBenena
tpaHcaykuus kiaetok PC-3 renom cunero duyopecuentHoro Oeika (BFP, blue
fluorescent protein) u MCK renom 3eneHoro ¢ayopecrientnoro Oenka (GFP, green
fluorescent protein). AHanu3 MOJYYEHHBIX MOHOKIOHaNbHBIX JuHUE PC3-BFP u
MSC-GFP Bxmtouan ucciieqoBanue mpoiudepaTuBHON aKTUBHOCTH KJIETOK M OLIEHKY
COJICP)KaHUsI CTBOJIOBBIX OIYXOJIEBBIX KIETOK B monyisiuu. OToOpaHHBIE B
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pe3ynbTaTe TECTOB KIETOYHBIC JIMHUM OBbLUTA WCCIEAOBAHBI B JBYX- U TPEXMEPHBIX
MOZENSAX KO-KYJIbTYP.

bbb vccnenoBaH IIUTOKUHOBBIM MPOQUIL CyllepHATAaHTAa MOHO- U KO-KYJBTYP
kietok PC3-BFP u MSC-GFP. Ilpu Ko-KyJbTUBUPOBAHHHM KIJIETOK HaOJI01aeTCs
CHIDKEHHE YPOBHEH MpOBOCHANUTENIbHBIX IUTOKMHOB WNJI-6, NJI-8 u UdDH-ramma.
Hamu pesynbraThl cBUEeTENLCTBYIOT, 4TO MCK 001a1a10T IMMYHOCYTPECCUBHBIMU
CBOWCTBAaMH U MOTYT CIIOCOOCTBOBATh BBIXKMBAHUIO OITYXOJIEBBIX KJIETOK IN VIVO.

BIOENGINEERING 3-DIMENSIONAL
MODEL OF TUMOR IN VITRO

Rakhmatullina A.R., Mingaleeva R.N.,
Miftakhova R.R., Rizvanov A.A.

Kazan Federal University, Kazan, Russia

The tumor is a heterogeneous structure consisting of cancer and stromal
(mesenchymal, endothelial, immune and other) cells. Stromal cells provide
extracellular matrix, cytokines and growth factors for growth and development of
malignant formation. Endothelial cells facilitate the delivery of essential nutrients and
oxygen directly to the tumor. The emerging knowledge on tumor microenvironment
will allow multimodal approach in combining different types of therapy to achieve
better treatment efficacy and improve the quality of life of cancer patients.

Three-dimensional tumor models gain the interest of scientific community, as
it is clear that classical monolayer cell cultures cannot reproduce the interaction of
cells in a tumor. The aim of the study was to create a three-dimensional
heterogeneous in vitro tumor model to study the tumor cell growth and development
regulation mechanisms.

We have modified tumor sphere formation assay and created a three-
dimensional organoids composed of mesenchymal stem cells (MSC) and tumor cells.

Organoid culture experiments were carried out on a blue fluorescent protein
(BFP) transduced prostate cancer (PC-3) cells and green fluorescent protein (GFP)
transduced immortalized MSCs. Obtained monoclonal PC3-BFP and MSC-GFP cell
lines were characterized by sphere formation ability. Further, cell proliferation and
cell supernatant cytokine profiling were examined in two- and three-dimensional
coculture experiments. We found that levels of some proinflammatory cytokine (IL-
6, IL-8 and IFN-g) were significantly reduced then tumor cells were cocultured with
mesenchymal cells. These data suggest that MSCs display immunosuppressive
features and may promote the tumor cell survival in vivo.
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MITOCHONDRIAL INHIBITORS DISPLAY BREAST CANCER
STEM CELL TARGETING FEATURES
IN HYPOXIC ENVIRONMENT

Akhunzyanov A.A., Miftakhova R.R., Rizvanov A A.
Kazan Federal University, Kazan, Russia

Deregulated cellular metabolism is one of the hallmarks of cancer.
Mitochondria play critical role in cellular energetics and metabolism control.
Mitochondrial inhibitors have been proposed as potential anticancer compounds. In
particular, in 2015 four antibiotics and one antiparasitic agent, which affect
mitochonrial metabolism, were shown to target cancer stem cells (CSC) (Lamb,
2015). Taking into account CSCs role in metastases formation we have studied
inhibitory effect of antibiotics in hypoxic environment. CSC reside and renew in
hypoxic areas, which leads to transcriprional activation of hypoxia inducible factor
(HIF) family proteins and further activation of cellular protective mechanisms. Here
we show for the first time that antibiotics are able to inhibit MCF-7 cell line derived
CSCs under hypoxic condition. In sphere formation assay mammosphere number did
not differ under normoxic (20% O,) and hypoxic (4% O,) conditions in presence of
erythromycin (71,88 % =+ 13,5% vs. 63,8% £ 5,00% ), doxycycline (68,6% =+ 5,0%
vs. 52,2% + 14,6% ) and tetracycline (67,4% + 7,2% vs. 50,0% + 5,0%). Remarkably,
chloramphenicol had better inhibiting activity under hypoxia as compared to
normoxia (81,3% = 3,9% vs. 58,4% =+ 1,5%). Azithromycin, on the contrary, did not
show inhibiting activity on sphere formation under hypoxic condition. These data
indicate that four out of five antibiotics can be potentially applied for eradication of
breast CSC, which reside in hypoxic environment.

References:

Lamb R, Ozsvari B, Lisanti CL, Tanowitz HB, Howell A, Martinez-
Outschoorn UE, et al. Antibiotics that target mitochondria effectively eradicate
cancer stem cells, across multiple tumor types: treating cancer like an infectious
disease. Oncotarget. 2015;6(7):4569-4584. doi: 10.18632/oncotarget.3174.
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OIIEHKA ITPOTUBOOITYXJIEBOI AKTUBHOCTU AHTUBMOTHKOB
HA MOJEJIM AAEHOKAPIIMHOMBI MOJIOYHOM KEJIE3bI MCF-7 B
YCJIOBUAX T'NITOKCUHA

AxyH3sHOB A.A., Mudpraxosa P.P., PuzBanos A.A.
®I'AOY BO KdYVY, Kazanp, Poccus

Metabonudyeckoe  TEpenporpaMMHUPOBAHUE  SIBISCTCA  HEOOXOAMMBIM
YCIIOBHEM BBDKUBAaHUS W Tpoiudepanuyl OMyXOJIeBBIX KIETOK. [lepecTpoiiku
MUTOXOHJPHAIIBHOTO OWOTeHe3a, B TOM YHCJIE TIEPEeXOJ OT OKHCIUTEIBHOTO
dbochopuupoBaHusi K a’poOHOMY TJIWKOJIU3Y, UIPAIOT BaXHYIO pOJb B
MO/ /ICP KaHNH SHEPTETUUYECKOT0 OallaHca M aKTHBAIIUN aHTH-AIMONTOTHYCCKUX TyTeH
OITyXOJIEBBIMU KJIeTKaMU. OTHOCUTEIHFHO HEJABHO OBLIO MOKA3aHO, YTO UHTUOUTOPHI
MUTOXOHJPHAIBHOTO OWOTeHe3a 00JIaJal0T MPOTHUBOOITYXOJEBOM aKTUBHOCTHIO. K
npumepy, B 2015 roay rpynma uccienoBateneid Bo riase ¢ R. Lamb mokazanm, uro
aHTUOMOTUKM W  TNPOTHBOMApa3UTapHbIE TpenapaThl, BO3JCUCTBYIOIIME Ha
MUTOXOHJpHAIIbHbIE O€NKU, 00JalaroT 1EJEeBONM HHTUOUPYIOIIEH aKTUBHOCTHIO B
OTHOIIICHWH TOMYJISAIMU CTBOJIOBBIX omyxojieBbix Kietok (COK) [ Lamb R, et al.
2015]. Umenno COK vHUIUUPYIOT (OPMUPOBAHHE BTOPHYHBIX METACTa3, OTBCUAIOT
32 Pa3BUTHE XWMHOTEPANEBTUUCCKON PE3UCTCHTHOCTH W PEIUIWBa 3a00JICBAHMS.
Baxnas ponp B mnoaxepxkannu nomyisinun COK  OTBOAMTCA OMyXOJEBOMY
MUKPOOKPY)KEHHIO. B 49acTHOCTH,  yClIOBUE€  THIIOKCHH  OTPAHWYMBACT
mupdepenunpoky COK wu, Takum o00pa3oM, SBISIETCS HEOOXOAUMBIM IS
COXpaHEHUS MOCTOSHHOTO ITyJia JaHHBIX KJICTOK W Pa3BUTHS W3 HUX MeTacras. B
CBSI3U C DTHM, IIEJIbI0 HAIIETO WCCIASAOBAHMS OBLIO M3yYeHUE BIMSHUS HHTHOUTOPOB
MUTOXOHJpHAIbHOTO OuoreHeza Ha momnyisinuio COK B yClIOBUSIX THIIOKCHH.
Cdepoobpo30oBaHKEe CTBOJIOBBIX KJIETOK aeHOKAPIIMHOMBI MOJIOUHOM kene3bl MCF-
7 oneHuBaNOCHh B ycnoBusix HopMokcuu (20% O,) u runokcun (4% O;) B poCTOBOM
cpene, coaepXkamie OAuH M3 MATH aHTUOMOTUKOB (a3UTPOMHUIIMH, JOKCUIIUKIIWH,
TETPAIUKIINH, OJPUTPOMUIIMH, XJopamdenukomn). llutocratnyeckuii mnpemnapar
JIOIIETaKCe MPUMEHSJICA B KAa4eCTBE MOJOXXHUTEIBHOIO KOHTPOJIA. DPUTPOMHMIIMH,
JOKCUIIMKIMH W TETPAIMKINH BBI3BIBAIM PAaBHO3HAYHOE CHWIKEHHE KOJIMYECTBA
MaMMoc(hep Kak B yCIIOBUSIX HOPMOKCHH, TaK ¥ B YCIOBUSAX THIIOKCUH (3PUTPOMHUIIIH
- 71,88 % + 13,5% npu Hopmoxkcuu u 63,8% + 5,00% 1ipy runokcun; JOKCUIUKIUH -
68,6% + 4,9% u 52,2% =+ 14,6%; terpauukiaun - 67,4% = 7,2% u 50,0% £ 5,0%).
XnopaMmpeHnkon Mmokazan OOJbIIYyI0 HHTHOMPYIOIIYIO AKTUBHOCTH B YCJIOBHSIX
TUTIOKCHM B CcpaBHeHMM ¢ HopMokcued (81,3% = 3,9% vs. 58,4% = 1,5%).
ABUTPOMUIIMH, HAIPOTHB, HE BIUSAET Ha chepooOpa3oBaHUE MPU THIOKCUHU, XOTSI U
BBI3BAJI CHIDKCHHE KOJIMUECTBA MamMocdep B yCIOBUSIX HOpMOKcuU. [IpuBeneHHbIC
JTAaHHBIE CBUIETEIHCTBYIOT O TOM, YTO YETHIPE W3 TSATH AHTHOMOTHUKOB MOTYT OBITH
MpUMEHEeHbI I cefekTuBHOM anuMuHanu COK B cocTaBe KOMILJIEKCHOM Tepamnuu
OITyXOJIM MOJIOYHOM JKEJIE3BI.
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HccnenoBanre BBIMOJHEHO TpU (GuHAHCOBOM mojaepkke PODU B pamkax
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CHOLESTEROL REPRESENTS AN ENDOGENOUS SONIC
HEDGEHOG SIGNALING PATHWAY ACTIVATOR IN
MEDULLOBLASTOMA TUMORIGENESIS

Gordon R.E.*?, Abramova Z.1.

1 - Kazan Federal University, Kazan, Russia
2 —Fox Chase Cancer Center, Philadelphia, USA

Aberrant activation of Sonic hedgehog (Shh) signaling leads to formation of
numerous malignancies, including the most common pediatric brain tumor -
medulloblastoma (MB). Despite recent advances in MB treatment, a significant
proportion of patients still succumb to this disease. Therefore, improved therapies for
MB treatment are urgently needed. Proposed strategies are aimed at blockade of Shh
signaling through inhibition of its effector transmembrane protein, Smoothened
(Smo). This approach is problematic as the high doses required for tumor regression
are toxic and cause developmental disorders and drug resistance.

Cholesterol plays a pivotal role in Shh signaling. We observed an enhanced
expression pattern of cholesterol synthesis genes in Shh-driven MB. Here, we
demonstrate that tumor cell-derived cholesterol is required for Shh-driven MB
tumorigenesis in vivo. Additionally, ablation of Shh signaling by cholesterol
depletion, both genetically and via cholesterol synthesis inhibitors, results in dramatic
inhibition of tumor cell proliferation and allograft growth. Because cholesterol and
traditional Smo antagonists interact with distinct sites on the Smo protein, we
proposed that altering both mechanisms of Shh pathway activation could synergize to
result in further tumor reduction. Excitingly, we found that combination therapy with
cholesterol inhibitor simvastatin and a low dose of Smo antagonist vismodegib in an
allograft model of MB results in a synergistic effect, decreasing MB tumor burden.
This strategy offers a promising new avenue of therapy for this population of
pediatric patients and offers further implications for other Shh-dependent
malignancies.
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XOJIECTEPHUH ABJISAETCA SQHAOI'EHHBIM AKTUBATOPOM
CUT'HAJIBHOI'O KACKAJIA SONIC HEDGEHOG ITPH
MEAYJJIOBJACTOME

Topaou P.2.*2, AGpamosa 3.11.*

1. ®I'AOY BO K®YVY, Kazanb, Poccus
2 _ OHKOJIOTHYECKHUi nenTp ®okc Yeits, Gumanenshus, CIIA

Curnanbabli myTh SONiCc Hedgehog (Shh-mmyts) perynupyer nponudepammro u
I GEepeHIUPOBKY KJIETOK BO XOJ€ SMOPHUOHAIBHOTO PAa3BUTHUS OpraHHU3Ma.
[TaTonoruueckoe ycwieHwe akTuBanmuud Shh-myTw OpUBOAMT K  Pa3BUTHIO
MHOTOUMCJICHHBIX OHKOJIOTMYECKUX 3a00JieBaHUN 4YeJoBE€Ka, B TOM YHUCJIE -
menysioonactomsl (MB) - HanbOonee pacpocTpaHEHHOM OMYXOJM FOJIOBHOIO MO3ra
y nereii. CymecTByromue MeTobl jiedenuss Mb Gnokupyror Shh-myts mocpencteom
UHTHOMpOBaHUs ero 3(dekTopa - TpaHcMeMOpaHHoro Oenka Smoothened (Smo).
JlaHHBIM TOIXO/T ABJISIETCS MPOOIEeMAaTHYHBIM, TaK KaK BHICOKHE J03bI, HEOOXOUMBIE
JUIS. PETPECCUM OIYXOJIM, MPUBOAST K Pa3BUTHIO CEPbE3HBIX MOOOYHBIX 3PPEKTOB U
PE3UCTEHTHOCTH K MHTUOUTOpaM SmoO.

M3BECTHO, YTO XOJIECTEPHH MIPACT KIIIOYEBYIO POJIb B mepenade curnamra Shh.
Hamu Obuto mOKa3aHO, 4YTO XOJECTEpUH, CUHTE3MpPOBaHHbIN kieTkamu MBb,
HeoOxomuM st pyHkiuonupoBanus  Shh-mytu.  Wurubupoanme  Shh-myTu
MOCPEACTBOM  XOJECTEpPUHOBOTO  neduiuTa, Kak TEHETHYeCKH, TakK H
MEINKAMEHTO3HO, MPHUBOIUT K PE3KOMY CHHKCHHIO MPOJHQEpaluy OMyXOJeBhIX
KJIETOK U CHIDKEHUIO pOCTa ajyioTpaHcIuianTaTa. Ha mpumepe pa3mudHbIX KIETYHBIX
JMHUHA OBLTO MOKA3aHO, YTO XOJIECTEPUH OKA3bIBAET AKTUBUPYIOUIHI 3 dekT Ha SMO.
[TockonbKy XOJECTepUH U TPAAUIIMOHHBIE AHTAarOHUCTHI SMO JEUCTBYIOT Ha
pa3NUYHBIX caiTax Oelka SMO, MBI TPEANONOXKHUIM, YTO HMHTMOMpOBaHUE O00OMX
Y4acTKOB OyJeT wuMeTh cuHepreTudeckud sddext. Mbl  oOHapyKuiu, UTO
KOMOWHHpPOBaHHAs Tepanusi MHruOUTOpa OMOCHHTE3a XOJIECTEpUHA CHMBACTaTHHA U
aHTaroHMucTa SMO BHUCMOJAETHMOAa MPUBOAMT K CHUKEHHIO pocTa omyxoiu. JlaHHas
CTpaTerust SIBJISETCS MHOTOOOCIIAIONINM MOAXO0M0M st Tepanuu MDB Hapsany c
apyrumu Shh-omocpenoBaHHBIME OHKOJIOTUYECKUMHE 3a00JICBaHUSIMU.

BINASE INDUCES APOPTOSIS OF THE TRIPLE NEGATIVE
BREAST CANCER
Pukhovskaya V., Zelenikhin P.
Kazan Federal University, Kazan, Russia
Breast cancer is the second most common cancer in women, but chemotherapy

and targeting antibodies possess certain side effects. Breast cancer is the most
common invasive cancer in females worldwide; 18.2 % of all cancer deaths
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worldwide, including both males and females, are caused by breast cancer. Today’s
efforts are aimed to search of new effective methods of breast cancer treatment,
especially triple-negative breast cancer, which cannot be affected by convention-al
therapeutics [1]. Binase, the RNase secreted by Bacillus pumilus, possesses unusual
biological activities as selective anticancer agent inducing apoptosis in malignant
cells [2]. Many aspects of this activity have been elucidated, but the details of its
specific mechanisms remain unknown. Here, we found for the first time that the
sensitivity of breast cancer cells to binase was not connected with the level of cellular
RNA catalytic degradation. Gene expression analysis in different breast cancer cell
lines and breast cancer cells from patient samples revealed that the PISK/AKT
pathway activity could be considered as a potential marker of binase effectiveness

[3].

The purpose of this investigation was to establish the causes of the unequal
sensitivity of breast cancer cells to antitumor RNase.

Using flow cytometry, we estimated capacity of binase and pancreatic RNase
A to induce apoptosis of breast cancer cells HBL-100, BT-20, MCF-7, and ZR-75-1.
It was shown that ZR-75-1 line possesses maximal sensitivity to binase. The enzyme
at concentration 100 pg/ml induced apoptosis of 13 % cells during 24 h of treatment
that was twice more that of non-treated cells. After 48 h, the number of apoptotic
cells was 18 % of whole population, and at binase concentration 300 pg/ml, this value
reached 29 %. The BT-20 cell line has middle sensitivity to binase the MCF-7 line
demonstrated significant susceptibility to binase at 300 pg/ml after 24 h, but this
effect was eliminated after 48 h. Binase at all concentrations used did not induce
apoptosis of HBL-100 cells. Pancreatic RNase A never induced apoptosis in all the
cell lines.

We have shown that the four breast cancer cell lines demonstrate different
susceptibility to binase cytotoxic action. According to increased level of apoptosis,
the cell lines could be aligned from MCF-7 and BT-20 to ZR-75-1. Binase did not
affect the HBL-100 line representing triple-negative breast cancer (TNBC), which is
defined by the absence of estrogen

and progesterone receptors and the absence of HER2 overexpression.
Interestingly, the other TNBC cell line BT-20 carrying PI3SK/AKT activation
mutation of PIK3CA was sensitive to binase apoptogenic action.

Comparison of gene expression profiles in patients with diagnosed breast
cancer and their paired normal tissue, as well as analysis of cancer cells viability in
response to binase treatment, allowed us to conclude that PISBK/AKT pathway activity
could be considered as a potential marker of binase effectiveness, thus making it one
of the hidden reasons of different sensibility of breast cancer cells toward binase.

1.  Ravdin P.M. Cronin K.A. Howlader N. (2007) The decrease in breast-
cancer incidence in 2003 in the United States, 356, 1670-4.

2. llinskaya O.N. Decker K. Koschinski A. (2001) Toxicology, 156, 101-7.

3.  Schlicker A. Michaut M. Rahman R. Wessels L.F. (2016) OncoScape:
exploring the cancer aberration landscape by genomic data fusion. Scientific Reports,
6, 28103.
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BUHA3A UHAYHUPYET AIIOIITO3 KJNIETOK TPUX/IbI
HETATHUBHOI'O PAKA MOJIOYHOM KEJIE3bI

ITyxosckas B.C., 3enennxun [1.B.
®I'AOY BO K®Y, Kazans, Poccus

Pak MmomnouyHOW Xene3pl — HauOoyiee pacmpocTpaHeHHas Qopma paka y
xeHuMH B wmupe. Ha ero nomo mnpuxoautrcs 16% Bcex 370KayeCTBEHHBIX
HOBOOOpa3oBanuii u 22.9% WHBa3UBHBIX PaKOBbIX 3a0osieBaHui. 18.2% cmepteit oT
paka BO BCEM MHUpPE, KaK MYKYMH, TaK M JKEHIIWH, CIPOBOLMPOBAHBI PaKOM
MoJIouHOM kene3bl [1]. B Hactosiee Bpemsi HUTOTOKCHYECKHME PHUOOHYKIIEa3bl
(PHKa3pl)  MHKpOOpPraHM3MOB  M3y4alOTCSI B KA4eCTBE  MOTEHI[MAIBHBIX
MIPOTUBOONYXOJIEBbIX areHTOB. [JIaBHas 1EIb COBPEMEHHOMW MEIULMHBI — IOUCK
3¢ (EeKTUBHBIX METOJOB JIEUEHUS HanOoJee paclpoCTpaHEHHOW (GOpMBI paka y
KEHILMH - paKa MOJIOUYHOM *keJie3bl, B 0COOEHHOCTH TPHK/Jbl HETaTUBHOTO, KOTOPBIN
HE MOXET OBITh 3aTPOHYT OOBIYHBIMU TEPANEBTUYECKUMHU cpeincTBamu. buHaza —
PHKa3a, cekperupyemas Bacillus pumilus, obnamaer HeoObIYHON OHOJOTHUECKOM
AKTUBHOCTBIO, KaK CEJIECKTUBHBINA MPOTUBOOMYXOJEBbI areHT UHAYKIMU allonTo3a B
3JIOKaYECTBEHHBIX KJIETKax [2].

[lenbto HacTOsIIIECH PabOTHI SIBUJIOCH YCTAHOBJICHUE MPUYMHBI HEOAMHAKOBOU
YyBCTBUTEIIBHOCTH KJIETOK paKa MOJIOYHOM 3keye3bl K nmpotuBoonyxoiieBoil PHKase.
B cooTBeTCTBUYU € OCTABIEHHON LEIBIO PEMIAIUCH CAEAYIOIINE 3a/1aUu:

1.  Onpegenuth anonrto3uHaynupytomee aericteue PHKaser Bacillus

pumilus (ounasel) u nankpeaTrnueckoii PHKa3ber A Ha KiieTKkH KaplMHOMBI MOJIOYHOM
kenesbl uenoseka auaui BT-20, HBL-100, ZR-75-1 u MCF-7.

2. OxapakTepr30BaTh MNPEANOIOKHUTEIbHBIN MOJEKYISPHBI MEXaHU3M
JIEUCTBUS OMHA3BI HA OIYXOJIEBhIE KIIETKHU.
3.  Ha ocHOBe wuMmeromUXCs JaHHBIX TOATBEPAUTh MOTCHIIHAIBHYIO

BO3MOKHOCTh HCIIOJIb30BaHUs OWHA3bl B TEpanmuu TPWKIbl HETaTUBHOTO paka
MOJIOYHOM KEJIE3bI.

C momoIIp0 MPOTOYHON ITUTOMETPUHU, MBI OIEHWJIM TMOTEHIMaa OWHA3bl U
nankpeatnyeckod PHKa3pl A wuHAynMpoBaTh anonTo3 KIETOK paka MOJIOYHOM
xene3nl quaui HBL-100, BT-20, MCF-7 u ZR-75-1, B kotopsix quaun HBL-100 u
BT-20 sBnsAroTCSA TpUKAbI HETAaTUBHBIMHM PaKaMU. Y CTAHOBJIEHO, YTO MaKCHUMaJIbHOMN
YyBCTBUTEJILHOCTBIO K ICMUCTBUIO OMHA3bl o0sanaet iuHus ZR-75-1. JIuaust Tpux bl
HeratuBHoro PMOK BT-20 nmokaszana cpeAHIO0 4yBCTBUTEIBHOCTh K OMHa3e. JIuHus
MCF-7 npoaeMoHCTprpOBaja 3HaYUTEIIbHYIO MTOJBEPKEHHOCTh K JEHCTBUIO OMHA3BI
B KoHUeHTpauu 300 Mkr / M yepe3 24 4, ogHako crnycTs 48 4 KyJIbTUBHUPOBAHUS B
npucytctun ¢depmerTa 3ToT dpdexkr He Habmomancs. Bo Bcex wuciemnoBaHHBIX
KOHIICHTpAIusAX OWHA3a HE WHIYIIMPOBAJA aroINTo3 KJIETOK TPUKIbl HETaTUBHOTO
PMX HBL-100. ITomxenynounas PHKa3za A He nnayuupoBajia anonTo3 HA OJHOMN
KJIETOYHOM JIMHUU BO BCEM JMAINa30HE HCCIIEIOBAHHBIX KOHIIEHTPAIUH.

Mps1 BriepBble OOHAPYKWUIIM, YTO UYBCTBHTEIBHOCTH KJIETOK paka MOJIOYHOM
’Keye3bl K OMHAa3e He CBsA3aHA C YPOBHEM KATAIIMTUYECKOW JETpajaiyil KICTOYHOU
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PHK. Ananu3 skcnpeccruy reHOB B Pa3jiU4HbIX KJIETOUYHBIX JIMHUSAX PaKa MOJIOYHOU
JKCJIC3bI U KIICTKax pakKa MOJIOYHOH KeJIe3bl U3 06pa3u013 IManMEeHTOB IIOKa3aJIu, 4TO
PI3K/AKT nyrp MOXHO paccMarpuBaTh KaK  TMOTCHIIMAJIBHBIA  MapkKep
s exkTuBHOCTH OMHA3HEI [3].

HOJ’Iy‘ICHHLIC HaMM pE3yJIbTAThl IIOATBCPKAAOT BOSMOKHOCTE UCITOJIb30BaAHUA
B IICPCIICKTHUBC OnHasel U eé IMPOU3BOAHBIX B KAaUCCTBC AI'CHTOB IIPOTHUB TPHIKILI
HCTAaTHUBHOI'O paKa MOJIOYHOM KCJIC3hI, KOTOpBIﬁ, KaK IIpaBHJIO, HC PCArupyCcTr Ha
OOBIYHYIO TEPAIHUIO.

1.  Ravdin P.M. Cronin K.A. Howlader N. (2007) The decrease in breast-
cancer incidence in 2003 in the United States, 356, 1670-4.

2. Ilinskaya O.N. Decker K. Koschinski A. (2001) Toxicology, 156, 101-7.

3. Schlicker A. Michaut M. Rahman R. Wessels L.F. (2016) OncoScape:
exploring the cancer aberration landscape by genomic data fusion. Scientific Reports,
6, 28103.

INFLUENCE OF 6-PHOSPHOGLUCONATEDEHYDROGENASE
INHIBITION ON SENSITIVITY OF SCC61 LINE TO CYSPLATINUM

Minigulova L., Skripova V., Kiyamova R., Serebriisky 1.
Kazan Federal University, Kazan, Russia

One of the problems in cancer therapy is the resistance of tumors to
chemotherapy drugs. Therefore, the disclosure of the mechanisms for the
development of this stability is an urgent task.

One of the widely used drugs in chemotherapy is cisplatin.

With the help of bioinformatic analysis, we have identified genes that can
participate in the regulation of sensitivity to cisplatin. Among them, the 6-
phosphogluconate dehydrogenase (6PGD) gene, the enzyme of the pentose phosphate
pathway. It was shown that inhibition of 6PGD by the Physcion inhibitor leads to the
death of tumor cells (R.Lin et al. 2015).

The aim of the study was to study the effect of inhibition of 6PGD on the
sensitivity of tumor cells to cisplatin.

The SCC61 cell line (squamous carcinoma of the head and neck) was used for
work. To calculate the concentrations in cisplatin + Physcion combinations, the 1C50
values for each substance were determined by a standard procedure. The experiments
were performed in triplicate.

The 1C50 values for cisplatin and Physcion were 21.19 £ 4.62 uM and 76.4 +
17.3 uM, respectively. Using the combination of cisplatin: Physcion in a ratio of 0.1:
1, the IC50 value for cisplatin decreased to 1.26 + 0.37 uM, and for Physcion it
decreased to 53 + 15.9 uM, which indicates a synergistic effect. Analysis of the data
in the Calcusyn program confirmed the synergistic effect, the Cl (combination index)
value was 0.249.
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Thus, we have shown that inhibition of 6PGD increases the sensitivity of
SCC61 tumor cells to cisplatin. A deeper study of the mechanisms of interaction of
these drugs can serve as a basis for the development of new regimens for the
treatment of tumor diseases.

1. R.Linetal. (2015) Nature cell biology, 17(11), 1484-96.

BJIUAHUE UHI'UBUTOPOBAHUA
6-OOCOOTTIOKOHATAEIT'NAPOI'EHA3BI HA
YYBCTBUTEJIIBHOCTb JIMHUU SCC61 K HUCIIVIATUHY

Munurynosa JI.®., Ckpunosa B.C., Kusamosa P.I"., Cepedpuiickuii 1.1
®I'AOY BO KdY, Kazanp, Poccus

OnHolt M3 mpobsieM B Tepaluu paka SBISIETCd YCTOMYMBOCTh OIyXOJell K
xumuonpemnapaTtam. [103ToMy packpbITHE MEXaHU3MOB Pa3BUTHUS 3TON YCTOMUHUBOCTH
SIBJISIETCS AKTYyaJIbHOU 3a1a4CH.

OfHUM M3 MIMPOKO HUCIOJIb3YEMBIX IMPENapaToB B XUMHUOTEpAIUU SIBISETCS
IUCILJIATUH.

C nmomompio OMOMH(POPMATHIECKOTO aHaTW3a MBI BBIIBUJIHM TEHBI, KOTOPHIE
MOTYT y4acTBOBaTh B PETYJSIIIMM YYBCTBUTEIHHOCTH K IUCIIIATHHY. Cpenn HUX TeH
6-bochormokonataeruaporenassl (6PGD), depmenta meHTo30(ochaTHOTO MYTH.
[Tokazano, yro naruoupoBanue 6PGD ¢ momomso uHrHOMTOpPa Physcion mpuBoauT
K rudenu omyxoueBbiX kiretok (R.Lin et al. 2015).

[lenpto paboThl ObUIO u3ydeHHE BIUsHUS uHTHOMpoBanus 6PGD Ha
YYBCTBUTEIHHOCTh OMyXOJIEBBIX KJIETOK K IIUCIUIATHUHY.

st pabotel ucnonp3oBasin JuHUIO SCCO1 (TUIOCKOKIIETOYHAsT KaplMHOMA
rOJIOBBI U Imieu). JIJis pacdera KOHIEHTPAIMK B KOMOMHAIMAX IMcIiaTuH+Physcion
onpeaensiin 3HadeHust 1Csp I Ka)kAOro BellecTBa IO CTaHAAPTHOW METOMMKE.
DKCrepuMEHTHI IPOBOIUIIMN B TPEX MOBTOPAX.

3uauenus 1Csy mas mucrutatuna u Physcion cocraBuimu 21,19+4,62 MxM u
76,4+17,3 MKM,  coorBeTcTBeHHO. Ilpm  uWcnonp30BaHMM  KOMOMHAITUH
unuciaatua:Physcion B cootnomennn 0,1:1 3Hauenme |Csy i 1mucmiaTHHA
causmiock A0 1,26+0,37 mxM, a mans Physcion go 53+15,9 MkM, 4T0 TOBOPHUT O
cuHepreTudeckoM 3ddekre. AHanu3 naHHbIX B mporpamme Calcusyn moarsepmut
cureprerudeckuii agdexr, s3nauenue Cl (combination index) cocrasuio 0,249.

Takum o0pa3zom, Mbl TMOKa3aiu, 4To MHruompoBanue 6PGD yBenuuuBaer
YyBCTBUTEIBHOCTh OIyX0JieBbIX KieTok nuHuu SCC61 k wnucmiatuny. bonee
riyOOKoe H3y4eHHE MEXaHHU3MOB B3aMMOJCHCTBHS JaHHBIX MPEnapaToB MOXET
CIIy>KUTb OCHOBOM JIJIs1 pa3pa00TKH HOBBIX CXEM JICUEHUS OITyXOJIEBBIX 3a00JIeBaHUIA.

1. R.Linetal. (2015) Nature cell biology, 17(11), 1484-96.
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INVESTIGATION OF THE CYTOKINE PROFILE OF MESENCHYMAL
STEM CELLS PRIMED WITH CYSPLATIN AND THEIR ANTITUMOR
ACTIVITY IN THE CULTIVATION OF TUMOR CELLS

Tazetdinova L.G. ', Solovyeva V.V.}, Gafiyatullin A.S. !,
Alekseeva E.A., Martynova E.V.', Gomzikova M.O.}, Rizvanov A.A!

Kazan Federal University, Kazan, Russia

To maintain growth and progression of the tumor it’s necessary to provide
constant contact and cross-sharing of various factors and cytokines between tumor
cells and other cellular types of tumor microenvironment. [1] Tumor
microenvironment is a dynamic environment which consists of different types of
cells, such as endothelial cells, fibroblasts, immune cells and mesenchymal stem cells
(MSCs). Due to natural tropism to the tumor, MSCs can be used to deliver
chemotherapeutic drugs in the metastatic area, premetastatic and tumor niches. [2]
One of the effective antitumor drugs is cisplatin, which inhibits the synthesis of
DNA, widely used for the therapy of various types of tumors. Inhibition of DNA
synthesis leads to a violation of cell division and the initiation of the cell apoptosis.
[3] In the present work was investigated cytokine profile and antitumor effect of the
conditioned medium (CM) of MSCs from human adipose tissue primed with cisplatin
in the culture of tumor cells of neuroblastoma SH-SY5Y in vitro.

MSCs from adipose tissue were isolated by the enzymatic treatment of human
adipose tissue with a 0.2% solution of crab collagenase (Biolot, Russia). [4] Isolated
cells had a fibroblast-like morphology, had the capacity for prolonged proliferation in
vitro (7-8 passages) and the ability for directed differentiation in the chondro-, osteo-
and adipogenic directions.

On the FACS Aria Il device (BD Biosciences, USA) was determined the
immunophenotype of the isolated MSCs by the method of cytofluorimetric analysis
using specific antibodies to CD-markers. Isolated MSCs expressed stem cell
mesenchymal markers such as CD44 (97.8%), CD73 (99.4%), CD90 (93.4%), CD29
(96.5%), CD166 (86.2%) and doesn’t expressed markers of hematopoietic cells
(CD34, CD11b, CD19, CD45, HLA-DR - 0.95%).

To prime MSCs was chosen a non-toxic concentration of cisplatin 5 pg/ml ,
which was selected using an MTS-test. After incubation with cisplatin, MSCs was
trypsinized and washed twice with Hank's solution (Paneco), and then transferred to a
new culture flask. [5] After 48 hours of incubation, the CM was collected and applied
to SH-SY5Y cells. It has shown that the viability of SH-SY5Y after incubation with
CM loaded with MSCs decreased by 20% compared to control cells in a usual culture
medium and cells in CM from native MSCs.

Multiplex analysis of CM primed and native MSCs using the Bio-Plex Pro
Human Cytokine 21-plex Assay kit (BioRad) was performed on a Luminex 200
device. In CM MSCs primed with cisplatin, the level of the following analytes
significantly increased comparently to native cells: IL-2Ra, IL-3, IL-16, HGF, MIF,
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SCF, SCGF-B and TRAIL. These cytokines are involved in the proliferation and
differentiation of various cells, and TRAIL is able to induce apoptosis of tumor cells.

Thereby, has been shown the antitumor activity of MSCs primed with cisplatin
for tumor cells SH-SY5Y. The obtained results indicated the prospects of the method
for delivery chemotherapeutic drugs using MSCs.

The work was funded by a grant RFBR Nel6-34-60201.

1.  Spaeth E. et al. Inflammation and tumor microenvironments: defining
the migratory itinerary of mesenchymal stem cells. (2008) Gene Therapy, 15(10),
730-8.

2. Kidd Sh. et al. Direct Evidence of Mesenchymal Stem Cell Tropism for
Tumor and Wounding Microenvironments using In Vivo. (2009) Bioluminescence
Imaging Stem Cells. 27(10), 2614-2623.

3. Nils H.N. et al. Mesenchymal stem cells maintain their defining stem
cell characteristics after treatment with cisplatin. (2016) Sci Rep. 6, 20035.

4.  Solovyeva V.V., et al. Genetic modification of adipose derived stem
cells with recombinant plasmid DNA pBud-VEGF-FGF2 results in increased of IL-8
and MCP-1 secretion. (2014). Journal of pure and applied microbiology. 8(Spl. Edn.
2), 523-8.

5. Gilazieva Z. et al. Effect of Cisplatin on Ultrastructure and Viability of
Adipose-Derived Mesenchymal Stem Cells. (2016) BioNanoSci. 6(4), 534-9.

NCCIIEJOBAHHUE HUTOKHUHOBOI'O HPO®UJIA ME3SEHXNUMHbBIX
CTBOJIOBBIX KVIETOK, 3AT'PY’KEHHBIX ITPEITAPATOM
[UCIUIATHUH, U UX IPOTUBOOITYXOJEBOH AKTUBHOCTHU
B KYJIBTYPE OITIYXOJIEBBIX KVIETOK

Tazernunona JI.I'., ConoBbeBa B.B., N'apustymmun A.11.,
AunekceeBa E.A., Mapteinosa E.B., ['om3ukoBa M.O., Pu3Banos A.A.

®I'AOY BO KdYVY, Kazanp, Poccus

Jlnst mopepkaHus pocTa W MPOTPECCUU OITYXOJU HEOOXOJIUM IMOCTOSHHBIH
KOHTAKT M TEPEKPECTHhI OOMEH pa3IU4YHBIMU (DAKTOpAMU U IIUTOKUHAMH MEXKITY
OMYyXOJEBBIMU KJIETKaMHM M JAPYTMMH  KJICTOYHBIMH THUIIAMU  OMYXOJIEBOIO
MUKpOOKpYykeHus. [1] OmyxojieBoe MHKPOOKPYKEHHE TMPEACTaBIseT COOOM
TUHAMHYECKYIO CpEIy, COCTOSIIYI0 M3 pa3IMYHBIX THUIIOB KIETOK, TaKMX Kak
SHAOTENUANbHbIE KJIETKH, (UOpoOIacThl, KIETKM HMMYHHOM CHUCTEMBI H
Me3eHxuMHble cTBoJIOBbIe KieTku (MCK). bnaromapsi ecTeCTBEHHOMY TPOMU3MY K
omyxomu MCK moryT ObITh MCIIOJB30BaHbI IS JOCTABKM XMUMHOTEPANIEBTUYECKHUX
mpenaparoB B 00JacTH METacTa3, MPEeMETacTaTHUeCKHEe W OIyXOJIeBble HHINIU. [2]
Onaum 13 3(PPEKTUBHBIX MPOTHBOOIYXOJEBBIX MPEMapaToB SIBISETCS MHUCIUIATHH,
unruoupytonuit cuare3 JIHK, mmpoko npuMeHsiemblii A Tepanuu pa3iudHbIX
BUNIOB omyxosield. WurubupoBanue cunresa JHK mpuBoaut k HapyiieHUto
KJIETOYHOTO JEJCHUS M 3amycka amomnTo3a kieTkdu. [3] B Hacrosmieit pabote
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UCCIIEIOBAaH  LMUTOKUHOBBIKH  MpOPMiIb ¥  NPOTUBOOIYXOJEBOE  JEHCTBHE
koHaumuonupoBanHot cpenbl  (KC) MCK  u3  XKMpOBOM TKaHU 4YeJOBEKa,
3arpy>K€HHbIX  IpenapaToM UUCIJIATUH, B KYJbTYpPE OIYXOJEBBIX  KIETOK
Heipoomactombl SH-SYSY in vitro.

MCK u3 XupoBOM TKaHM ObUIM BBIIEJIEHBI C MOMOUIBI0 (PEPMEHTATUBHOM
00paboTKM xMpoBoM Tkanu yenoBeka 0,2% pacTBopoM KoJutareHassl kpada (buonor,
Poccus). [4] Beinenennbie kineTku uMenu ¢uOpobsacTo-mogodHy0 MopdoJIoruio,
o0J1a1aay CroCOOHOCTBIO K JUIMTENBHOM Tposudepanuu In Vitro (7—8 maccaxeit) u
CIIOCOOHOCTBIO K HalpaBieHHON nuddepeHupoBKe B XOHIPO-, OCTEO- U
aJIMTIOT€HHOM HanpaBJICHUSIX.

Ha mnputope FACS Aria IlIl (BD Biosciences, CIIA) ompenemnsu
umMmMyHo(penoTun BoieneHHbIX MCK MeToon mutodyopuMeTpruuecKoro aHaim3a ¢
ucrnonp3oBanueM crnennduunsix antuten k CD-mapkepam. Brigenennsie MCK
HKCIPECCUPOBAIIA MapKephl CTBOJIOBOM ME3EHXMMHOM KJIETKH, Takue kak CD44 (97,8
%), CD73 (99,4 %), CD90 (93,4 %), CD29 (96,5 %), CD166 (86,2 %) u He
HKCIIPECCHPOBAIIA MapKephl remornodTuueckux kiaetok (CD34, CD11b, CD19, CDA45,
HLA-DR — 0,95 %).

Hna 3arpy3sku MCK Obula BblOpaHa HETOKCHYECKas KOHLIEHTpAlUs
[UCIJIATHHA 5 MKI/MJI, KOTOopyro mnondupanmu ¢ nomombio MTS-tecta. [locne
uHkyOaruu ¢ uucriatiHoM MCK  TpurncHHU3MpOBaid W BBl MPOMBIBAIH
pactBopoM XeHkca (IlaHsk0), mocie 4ero mepeHoOCWIM B HOBBIM KyJIbTYpajlbHBIH
¢dnakown. [5] Yepes 48 yacos naKyOammu cooupanu KC u HaHOCHIN ee Ha KiaeTku SH-
SYS5Y. Ilokazano, uto xwusHecrnocoOHOcTs SH-SYS5Y mocne wmukybammmu ¢ KC
3arpykeHHbIXx MCK cHmu3unace Ha 20 % 1o cpaBHEHUIO ¢ KOHTPOJIbHBIMHU KJIETKAMH
B 00BIYHOM KyJbTypanbHOU cpese u kiaeTkamu B KC ot HatuBabix MCK.

bein npoBenen mynprruruiekcHbild anann3 KC 3arpykennsix u HaTuBHbIX MCK
¢ ucnoyib3oBanueMm Habopa Bio-Plex Pro Human Cytokine 21-plex Assay (BioRad)
Ha npubope Luminex 200. B KC 3arpyxennbix muciuiatiioM MCK 3Ha4nTEIBHO
MOBBILIACTCSI YPOBEHb CIEAYIOIIUX aHAJIUTOB IO CPAaBHEHMIO C HATUBHBIMU
kinerkamu: IL-2Ra, IL-3, IL-16, HGF, MIF, SCF, SCGF-f u TRAIL. [lanusie
[IUTOKWHBI YYacCTBYIOT B Tipoiudepanuu u 1ud@epeHImpoBKe pa3InyHbIX KIETOK, a
TRAIL criocoOeH BBI3BIBATH AMOINTO3 OIMMYXOJIEBBIX KIETOK.

Takum o0Opa3oM, TOKazaHa MpoTUBOOIyXojieBas akTuBHOCTh MCK,
3arpy’)KeHHBIX I[HCIUIATMHOM, B OTHOIIEHWUW OIyXoyeBbiX KieTok SH-SY5Y.
[TomydeHnHble pe3ynbTaThl YKA3bIBAIOT Ha TMEPCHEKTUBHOCTh METONA JIOCTaBKU
XUMHOTEPAINIEBTUYECKUX TTpenaparToB ¢ ucnoias3zoBanuem MCK.

Pabora punancuponanace rpantom PODU Nel6-34-60201.
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Immune system, autoimmune diseases and environment

Hmmyunaﬂ cucmema, aymoummyHHble 3a001e6aHusA U OKpyacarouian cpeda

MENTAL STRESS IN THE PATHOGENESIS
OF RHEUMATOID ARTHRITIS

Arleevskaya M.1.}, Tuaeva N.O.*?

!_ Kazan state medical Academy, Kazan, Russia
LZ_|.M. Sechenov First Moscow State Medical University,
Moscow, Russia

Rheumatoid arthritis (RA) is a generally accepted model of autoimmune
disease with well known immunological mechanisms of pathogenesis. RA, like most
other autoimmune and inflammatory processes, is a multifactorial disease. 30-60% of
its risk is due to the genetic predisposition, and 40-70% — to the influence of
environmental factors. A psychological (mental) stress is known to be one of the
major factors of the civilization burden. There are strong evidences of clustering of
depressive symptoms in patients with RA and the mood, stress and social influence
on disease severity. We aimed to study whether psychological stress and depression
might trigger RA and to elucidate the mechanisms of this triggering impact on the
prone to RA individuals. When comparing the pathogenetic mechanisms of stress and
rheumatoid arthritis, it turned out that these mechanisms largely coincide. As a result
of studying the literary and our own data the following conclusions were formulated:

1. The adequate stress reaction on the challenges leads to the increased
secretion of corticotropin-releasing hormone (KRG) and glucocorticoids. The later
interact with the immune cell glucocorticoid receptors (GR), that being due to the
proinflammatory response and inhibition of adrenocorticotropin (ACTH) and GRC as
a feedback mechanism, resulting in normal emotional state, and adaptation.

2. The prolonged/chronic stress or depression is due to the increased
glucocorticoid and KRG secretion, and to the epigenetic modifications of the GR and
glucocorticoid resistance. Insufficient activation of GR leads to the activity of
proinflammatory transcription factors, proinflammatory cytokine production and
subsequent somatization, or worsening pathology.

3. In the case of RA, KRG and glucocorticoid secretion is reduced, as well as
the expression of GR, that being due to the transcription of the proinflammatory
genes and enhanced inflammatory response on the various environmental challenges.

4. At the same time in RA there is the activity of the Central AWG and
glucocorticoid production are reduced. That might be due to the defect of the
pituitary-pituitary-adrenal (HPA) axis and RA triggering by stress. The genetic and
epigenetic studies of the decreased HPA-axis activity and the features of the response
to acute and/or chronic stress in patients with RA and susceptible persons are needed.
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MEHTAJIBHBIA CTPECC B TIATOT'EHE3E
PEBMATOUJHOI'O APTPUTA

ApieeBckas M., Tyaesa H.0.}?

'_ KI'MA - ¢umax ®T'BOY 10 PMAHIIO
MumnszapaBa P®, Kazans, Poccus
2 _®I'BOY BO Iepssiit MMV um. .M. Ceuenoa Munsapasa Poccuu, Mocksa,
Poccus

Pesmatounnerit  aptputr (PA) sBusercs  oOmenpu3HAHHOW  MOJEIBIO
ayTOMMMYHHBIX 3a00JIEBaHM C XOpOIIO M3BECTHBIMU HMMMYHOJIOTHYECKUMU
MEXaHU3MaMH MaToreHe3a. JTo 3abojeBaHue, Kak W OOJBUIMHCTBO APYIrHX
ayTOMMMYHHBIX ¥ BOCHAJIUTEIBbHBIX MPOIECCOB, UMEET MHOTO(PAKTOPHYIO HMPUPOTY.
30-60% pucka ero pa3BuTHS 00YCIOBICHO TEHETHUYECCKOW MPEAPACTIONOKEHHOCTHIO,
40-70% cBa3aHo c BiaMsSHUEM (akTOpoB OKpyxawmiedl cpenbl. OmaHuUM U3
BaXHEHIMX (HaKTOpPOB IIMBWIM3AIMOHHONW HArpy3kd Ha OpraHu3M 4YeJoBeKa
SABJISIETCA ~ TICUXOJOTMYECKMUA  (MEHTalbHBIM)  cTpecc.  Hmerorcss  Beckue
JI0Ka3aTeNbCTBA KJIacTepU3alliy JICTPECCUBHBIX CUMIITOMOB y O0JbHBIX PA, BriusiHUE
HACTPOCHUSA, CTPECCOYCTOMYMBOCTH U COLMAJIBHOW TOJJACPKKA Ha TIKECTh
3a0oneBanus. Ho moryr nm chopoBouupoBaTh PA TICMXOJOTrMYECKHE CTpecc H
nenpeccusi? U kakoB MexaHW3M TpaHCPOpMalid 3MOIMOHAIBLHOTO COCTOSIHHUSI B
ayTOMMMYHHO€ 3a0oJieBaHue? Eciin 00paTUThCA K HEIIOXO U3YYEHHBIM MEXaHU3MaM
pa3BUTHUSI CTpecca M JACNpeccuu, oOpaiarT Ha ce0s BHUMaHHE OOIIUE 3BEHbS
natoreHe3a PA u crpecca. OpgHako ecTh W paznuuus. M3ydeHHI0 BO3MOKHBIX
B3aMMOCBSI3€M Pa3JIMYHBIX BUJOB MEHTAJIBHOrO cTtpecca u PA mocBdineHa naHHas
pabota. B pesynprare wu3zyueHus JuUTEpaTypbl M COOCTBEHHBIX W3BICKaHUMH,
c(hOpMyTUPOBAHBI CICAYIONINE TE3UCHI:

1. [Ipu anmexkBaTHOUM paboOTE CTPECCOBOM CHUCTEMBI, CTPECCOBBIN (hakTop
BBI3BIBAET YCUJICHHE CEKpEUMU KOPTUKOTpomuH-penu3uHr ropmoHa (KPI') wu
[JIIOKOKOPTUKOUIOB.  IlocimenHue  CBA3BIBAIOTCA € TIIFOKOKOPTUKOUIAHBIMU
peuentopamu (I'P) mmMyHOKOMIIeTEeHTHBIX KieTOK. CBsizpiBanue I'P ¢ ymranmom
MPHUBOUT K TPAHCPEIIPECCUH TEHOB MPOBOCIAIMTEILHOTO OTBETa, CABUT oTBeTa Thl
K Th2 u uarubuposanue aapeHokoptukoTpornuHa (AKTT) u KPI' mo mexanusmy
oOpaTHOM CBS3U, B pe3yJbTaTe Yero HOPMAJIU3YETCSl SMOIMOHAIBHOE COCTOSHUE, U
MPOMCXOJUT alanTalusl.

2. [Ipr mIUTENBHOM, XPOHUUYECKOM CTPECCE WM ACHPECCUU MPOUCXOIUT
ycuiienue cekpeunu KPI' v rimrokOKOpTUKOUIOB, HO B PE3YJIbTATE SMUTCHETUYECKUX
MOAU(pUKALIUIA I'P pa3BuBaeTcs IIIIOKOKOPTUKOUIAHAST ~ PE3UCTEHTHOCTB.
Henocratounas aktuBamuss [P mpuBOAMT K aKTUBHOCTHM MPOBOCHAIUTEIBHBIX
TPAHCKPHUIIIIMOHHBIX (haKTOPOB, KOTOPHIE, B CBOIO OUYEPE/b, TPAHCAKTUBUPYIOT TCHBI
MPOBOCTIAJIMTEIBHBIX ~ LUTOKMHOB M  TOCIEAYIONIYI0  COMaTH3aluio, JIH0o
yCyryOJIeHUE MaTOJIOTUH.

3. B cinyuyae PA cekpeunsi KPI' ¥ ritOKOKOPTUKOUIOB CHMXKEHA, TaK JKeE
Kak W akcnpeccus [P, 4yTo BeAeT K aKkTUBAlMU TPAHCKPUMIIIMOHHBIX (DAKTOPOB U
YCUJICHHOMY BOCHIUTEIILHOMY OTBETY Ha MH(EKIIUH.
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4, O4eBUIHO, YTO MPU CXOKECTH MPOLECCOB, MPOUCXOIAMX npu PA u
MEHTAJIBHOM CTpecce, UMEITCS U pa3nuuusi. OCHOBHOE M3 HUX — HU3KHW CTaTyC
nentpaasHoro KPI' m rmokokoptukousoB npu PA. Bo3MoxHo, 3TOT nedekr
rUNo(QU3apHO-NMUTYUTAPHO-HAIIOYEYHUKOBOM (I'TIA) ocHu OPUBOOUT K
manupecraimu PA mocne crpecca. IlpuuumHy ckopee Bcero cieiayer HCKaTh B
TFeHETUYECKUX OCOOCHHOCTAX M snureHernyeckux momudukanusx ['TIA-ocu. s
pelieHuss 3TOM 3aJaydM HEoOXOJUMMO JajbHeilee YIIIyOJICHHOE HW3Yy4YeHHUE: a)
camkenus craryca [TIA-ocu m ©6) 0OCOOGHHOCTH OTBETa Ha OCTPBIA W/WIA
XPOHHUYECKHI cTpecc y 00sbHBIX PA U mpeapacnoioKeHHbIX JIHII.

THE NUCLEOLUS HYPOTHESIS OF AUTOIMMUNE DISEASES:
DISRUPTION OF EPIGENETIC CONTROL
DURING CELLULAR STRESS

Brooks W.
University of South Florida, Tampa, USA

The nucleolus is one of the most dynamic and active components of a cell. The
main function of the nucleolus is to assemble specific RNA transcripts and proteins
into ribonucleoprotein complexes such as ribosomal subunits, splicing components,
transfer RNAs, and signal recognition particles. Any misfolded or misassembled
complexes must be resolved to avoid non-functional complexes. Persistence of
abnormal complexes could present abnormal conformational epitopes that are
potentially autoantigenic. Such abnormal complexes may invoke an autoimmune
reaction when exposed extracellularly. Many autoantigens, such as those seen in
systemic lupus erythematosus, are at least transiently components of the nucleolus.
For example, the Ro and La proteins that assist in processing of RNA polymerase 111
transcripts in the nucleolus, could be constant epitopes in a variety of complexes with
abnormally folded RNA transcripts.

The nucleolus can change dramatically in size, particularly during episodes of
cellular stress when nucleolar ribonucleoprotein products are in demand to help
resolve the stress. The nucleolus does not contain significant amounts of DNA but
dramatic nucleolar expansion during a stress response could lead to engulfment and
disruption of nearby chromatin. Particularly interesting is the inactive X chromosome
(Barr body) which is typically located at the nuclear membrane and is often observed
in close association with nucleoli. This places the Barr body in a vulnerable position
trapped between the membrane and nucleolus. Disruption of the Barr body could lead
to expression from previously silent alleles and elements, such as Alu elements,
LINE1 reverse transcriptases and genes involved in polyamine synthesis and
recycling. Increases in polyamines are closely associated with the increase in
nucleolar size and polyamines are critical for ribonucleoprotein folding and assembly
since, as polycations, the polyamines can counter the intra-strand self-repulsion of
RNA molecules. Polyamines can also stabilize alternate conformations, such as Z-
DNA, which is often an autoantigenic target in lupus.
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The “nucleolus” hypothesis of autoimmune diseases will be discussed with
details on its occurrence and consequences.
Keywords: Barr body, Nucleolus, Polyamines, Epigenetics, RNA polymerase.

EPIGENEOME AND SJOGREN'S SYNDROME
Renaudineau Y.
Brest University Medical School, Brest, France

Sjogren's syndrome (SS) is a systemic autoimmune epithelitis with a major
female incidence, and characterized by a dry syndrome, impaired quality of life,
visceral involvement, and lymphoma for the most aggressive cases. During this
process, epithelial cells acquire the capacity to produce cytokines, chemokines, and
autoantigens which can in turn be presented to the immune system. Consequently,
this epithelitis is accompanied by lymphocytic infiltrations leading to the formation
of pseudo-follicles in which self-reactive B lymphocytes are present. The recent
integration of genomic and especially of epigenomic data, which make it possible to
analyze the different cellular partners, open new perspectives and allow to a better
understanding of this complex and still incurable disease.

SHAPING THE SPECTRUM -
FROM AUTOINFLAMMATION TO AUTOIMMUNITY

Hedrich C.M.

Klinik und Poliklinik fiir Kinder- und Jugendmedizin, Universititsklinikum Carl
Gustav Carus, TU Dresden, Dresden, Germany

Autoimmune-inflammatory disorders historically have been categorized into
autoinflammatory vs. autoimmune diseases. More than a decade ago, an
immunological continuum was proposed, placing “classical™ autoinflammatory
disorders at the one end and autoimmune disorders at the other end.

More recently, shared pathomechanisms and tight interconnections between
innate and adaptive immune mechanisms have been appreciated. An overview of
recent developments and observations will be provided, filling in some of the gaps
and discussing strong interconnections between innate and adaptive immune
mechanisms during inflammatory responses. The focus will be put on three
exemplary disorders: i) the autoinflammatory disorder systemic juvenile idiopathic
arthritis (sJIA); ii) the mixed-pattern disorders chronic nonbacterial osteomyelitis
(CNO) and psoriasis; and 1ii) systemic lupus erythematosus, a prototypical
autoimmune disease.
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Scientific observations suggest that individualized treatment targeting innate or
adaptive immune mechanisms in disorders from either end of the immunological
spectrum may control disease activity will be summarized and discussed.

INTESTINAL DYSBIOTIC TRANSGLUTAMINASES ARE POTENTIAL
ENVIRONMENTAL DRIVERS OF SYSTEMIC AUTOIMMUNOGENESIS

Lerner A.*?, Aminov R.?, Matthias T.?

! B. Rappaport School of Medicine, Technion-Israel Institute of Technology, Haifa,
Israel
2 AESKU.KIPP Institute, Wendelsheim, Germany
¥ School of Medicine & Dentistry, University of Aberdeen, Aberdeen,
United Kingdom

Protein-glutamine y-glutamyltransferases (transglutaminases) belong to the
class of transferases. They catalyze the formation of an isopeptide bond between the
acyl group at the end of the side chain of protein- or peptide-bound glutamine
residues and the first order e-amine groups of protein- or peptide-bound lysine. The
transglutaminases are considered to be universal protein cross-linkers, and they play
an essential role in cellular functions as well as in a number of human diseases.
Currently, mainly the bacterial transglutaminases in terms of the functionality of the
enzymes and a potential role they may play in bacterial survival is discussed. It
should be mention that the processed food industries add microbial transglutaminase
(mTg) as a food additive to improve the texture, test and shelf time of numerous
products. Since mTgs are functionally similar to the human homologs, mainly to the
endogenous tissue transglutaminase (the auto antigen of celiac disease), they may be
involved in the human disease provocation. Most recently, we have observed specific
antibodies against the cross liked complex of mTg with gliadin in celiac patients’
sera. A potential involvement of luminal dysbiotic originated transglutaminases in the
pathologies such as autoimmune diseases is suggested. In this hypothesis, the
endogenous mTgs that are secreted by the gut microbiota, especially in a dysbiotic
configuration, are potential drivers of systemic autoimmunity, via the enzymatic
posttranslational modification of peptides in the gut lumen. These mTg activities
directed towards cross-linking of naive proteins can potentially generate neo-epitopes
that are not only immunogenic but may also activate some immune response cascades
leading to the induction, maintenance and/or progression of pathological autoimmune
diseases.

1. Lerner A, Matthias T. Possible association between celiac disease and
bacterial transglutaminase in food processing: a hypothesis. Nutr Rev. 2015;73:544-
552.

2. Lerner A, Jermias P, Matthias T. The world incidence of celiac disease is
increasing: a review. Internat. J. Of Recent Scient. Res. 2015;7:5491-5496.
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3. Lerner A., Aminov R., Matthias T. Dysbiosis may trigger autoimmune
diseases via inappropriate posttranslational modification of host proteins. Frontiers in
Microbiology. 2016;7:Article 84

4. Matthias T., Jeremias P, Neidhofer S, Lerner A. The industrial food additive
microbial transglutaminase, mimics the tissue transglutaminase and is immunogenic
in celiac disease patients. Autoimmun Rev, 2016; 15:1111-1119.

5. Lerner A., Aminov R., Matthias T. Intestinal dysbiotic transglutaminases are
potential environmental drivers of systemic autoimmunogenesis. Frontiers in
Microbiology, 2017;8;article 66.

INTERACTION OF GRANULOCYTES WITH ENDOTHELIAL CELLS IN
CONDITIONS OF HYPOXIA

Safronova V.G.}, Tikhonova I.V.}, Serov D.A.%, Filina Yu.Vv.1?,
Astashev M.E.!, Kosyakova N.1.%, Chemeris N.K.!

! _ Federal State-financed Organization of Science the Institute of Cell Biophysics,
Russian Academy of Sciences, Pushchino, Russia
2 _ Kazan Federal University, Kazan, Russia
* _ Hospital of Pushchino Research Center, Pushchino, Russia

Introduction. Circulating blood cells, endothelium and smooth muscle cells
participate in regulation of blood flow in microvessels. Many endogenous factors,
receptors and signaling pathways provide fine control of vasoconstriction and
vasodilatation [1]. Blood leukocytes produce certain vasoactive agents (eicosanoids,
growth factors, oxygen metabolites) which modulate both vascular tone and
functional state of the blood cells by a feedback mechanism. The agents provide local
regulation of blood microcirculation in norm and pathologies. The interaction of the
vascular endothelium with neutrophils, the most mobile immune cells, is a critical
stage of their recruiting to the site of infection and inflammation [2]. Relationship of
endothelial cells and neutrophils in pathologies associated with hypoxia remains to be
studied. Our work was aimed to study the adhesion interaction of granulocytes and
endothelial cells in patients with bronchial asthma (BA) and in a model of chronic
hypoxia in mice.

Methods. Granulocytes were isolated from human peripheral blood or bone
marrow of BALB/c strain mouse. Prime cultures of endothelial cells isolated from
human umbilical vein (Human Umbilical Vein Endothelial Cells - HUVEC) or mouse
microvessels were used. Patients with BA, living in conditions of chronic hypoxia,
and healthy volunteers were examined at the Hospital of the Pushchino Research
Center. Each individual gave written informed consent to participate in the study. The
mice were kept in a controlled atmosphere at CO, content (1%) for 3 weeks and
anesthetized before an isolation of the cells. Adhesion test was carried out using
spectrophotometric analysis [3]. The ability of granulocytes to produce reactive
oxygen species (ROS) was estimated by a chemiluminescence technique.
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Results and discussion. Patients with atopic bronchial asthma out of
exacerbation (n=60) were examined. The diagnosis was verified by GINA-
2012/2016. Healthy individuals were recruited as controls (n=46). The characteristics
of external respiration in BA patients did not differ versus the controls. The dynamic
characteristics of cellular chemiluminescent response to opsonized particles were
significantly higher in the whole blood of BA patients, which indicates an increased
reactivity of their phagocytes compared with the controls. Isolated granulocytes of
BA patients showed significantly enhanced adhesion to HUVEC. But agonists of
formylpeptide receptor (bacterial peptide formyl-MLF and synthetic peptide
WKYMVM) did not influence adhesion, whereas the adhesion of healthy donor cells
was significantly enhanced.

Preliminary data on the effect of experimental hypoxia on the adhesion of
granulocytes on the microvascular endothelial cells and their ability to produce ROS
were obtained. It was revealed tendency to increased adhesion and decreased ROS
production in mouse cells after hypoxic conditions. Peptide N-formyl-MLF decreased
adhesion of the cells in the control and experimental groups.

Summary. Granulocytes of BA patients out of the exacerbation demonstrated
the increased reactivity to generate ROS in response to microbial fragments and in
adhesion to endothelial cells. The receptor for bacterial peptides is poorly involved in
both processes.

Conclusion. The increased adhesiveness of cells, accompanied by high
reactivity in the generation of ROS, is a risk factor in BA patients out of
exacerbation.

Key words: endothelium, granulocyte, adhesion, hypoxia

The work was supported by the Russian Science Foundation, grant No. 16-15-
00248.
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B3AUMOJIEHCTBUE I'PAHYJIOIMTOB C SHJAOTEJUAJIBHBIMH
KJVIETKAMM B YCJIOBUAX I'NIIOKCHUHN

Cadponona B.I'.}, Tuxonosa N.B.",
CepoB I[.A.l, dunnHa IO.B.l’Z, Acrames M.E.},
Kocsixkosa H.., Yemepuc HK.?

1 — ®enepanbHOE TOCYIAPCTBEHHOE OI0KETHOE YUpeKaeHHe HayKu HCTUTYT
o6unousuku kinetku Poccuiickoil akagemuu Hayk, [lymuno, Poccus
2 — OI'AOY BO K®V, Kazans, Poccus
3 — bonpuuna Ilymunckoro nayunoro nearpa PAH, Ilymmuno, Poccus

Benenue. [{upkynupyronme KIE€TKH KPOBH, SHAOTEIUN U TIaJKOMBIIICYHBIE
KIETKA YYacCTBYIOT B pEryJsSIIud KPOBOTOKA B MHUKpOcOocyAax. MHOXKECTBO
SHIOTEHHO NPOIAYIHPYEMBIX (PAKTOPOB, WX PELUENTOPOB M CUTHAIBHBIX IMyTEH
00ecreuynBalOT TOHKOE YIPABJICHUE BAa30KOHCTPUKIMEH U Baszomwiaranuen [1].
OnpeneneHHble Ba30aKTHUBHBIE AareHTHl (PMKO3aHOUJBI, POCTOBBIE (DAKTOPHI,
MEeTa0O0JIUTHI KUCIOPOa) MPOAYIUPYIOTCS JICUKOIIMTAMH KPOBU U MOAYJIHPYIOT Kak
TOHYC COCY/IOB, TaK U (DYHKIIMOHAJIbHOE COCTOSIHUE KJIETOK KPOBH MO MEXaHU3MY
oOpaTHOM cCBsi3U. B MUKPOIMPKYIATOPHOM pyclie UX pPOJb COCTOUT TJIABHBIM
o0pa3oM B JIOKaJIbHOW PETyISIMUM KPOBOTOKA B HOPME M MPU MATOJOTHSX.
B3aumozeiicTBue HEUTPOPUIBHBIX TPAHYJIOUUTOB (HEUTPOPUIOB), Haubosee
MOOWJIBHBIX KJIETOK BPOXIACHHOTO UMMYHHUTETA, C SHIOTEIMEM COCYAOB SIBISETCA
KPUTHUYECKOM CTaauell MX MPHUBJICUEHUS B oyar MH(UIMPOBAHUSA U BocHalieHUus [2].
PenunpokHbie  OTHOIIEHUS OSHJOTEIUATBHBIX KIETOK U HEUTpoDWIOB mpH
MATOJIOTHSIX, COMNPSKEHHBIX C THUIOKCHEH, OCTalTcd Majlo H3ydyeHHbIMU. Llenb
HACTOSIIIEW paboThl COCTOSIAa B MCCIENOBAHWU aAJr€3MOHHOTO B3aWMOJCHCTBUS
TPaHYJIOLUTOB C YHAOTEIHAIBHBIMU KJIETKAMU Yy OOJIbHBIX OpOHXHAJIBHOM acTMOM
(bA) u B MO/I€NT XpOHUYECKOM TUTIOKCUH Y MBIIIIEH.

Metoabl. ['panynonuTsl ObUIM HM30JMPOBAHBI U3 TEpUPEPUUECKON KPOBH
4yeloBeKa M KOCTHOTO Mosra Mbiinei guann BALB/C. IlanuenTsl ¢ OpOHXHAIBHOM
aCTMOM, KUBYIIIME B YCIOBHUSAX XPOHUYECKOW THIIOKCHU, U 3JI0POBBIC TOOPOBOIBIIBI
o o0cnenoBanbl B bonpaune I[lymmHckoro nayunoro mnentpa PAH, onu manu
MMCbMEHHOE WH(OPMHUPOBAHHOE COrJacMe€ Ha Yy4YacTHE B MCCIEIOBAaHUU B
COOTBETCTBUM C IMPOTOKOJOM MO A3THKE. B paboTe HCHOIb30BaHbl MEPBUYHBIC
KYJBTYPbl JHAOTEIHAIBHBIX KJIECTOK MHKPOCOCYJIOB MBIIIM M ITYIMOYHOM BEHBI
yenoseka (Human Umbilical Vein Endothelial Cells — HUVEC). Mpiim Haxoauauch
B KOHTpoaupyeMoil atmocdepe no coaepxkanuto CO2 (1%) B Teuenue 3-x Henemb,
nepes; BBIJCICHUEM KJIETOK >KMBOTHBIE OBUIM aHECTEe3UPOBAHBI WHTAISIIMOHHO-
MHBEKIIMOHHBIM METOJIOM C IIOMOIIBIO 3aKHMCH a30oTa W 3oieTuina (50 Mr/kr).
AJNIre3MOHHBIN TECT MPOBEACH C TIOMOIIBIO CIIEKTPOPOTOMETpHUECKOTO aHainm3a [3].
CrocoOHOCTh TPaHYJIOIUTOB MPOAYIIMPOBAaTh akTUBHBEIE (hopmbl kucmopoaa (ADK)
OlLIEHEHAa B XEMUJIIOMUHECIICHTHOH npo0e.

Pe3yabTarbl U 00cy:xkaenue. 1. O6cnenoBano 60 ManyueHTOB ¢ aTOMUYECKOM
BA BHe oOoctpenus, nuarnos Bepuduiuponad no GINA-2012/2016. KontponbHyto

58



rpynmy coctaBuin 46 ycIoOBHO  3A0pOBbIX  J0OpoBoibieB. Ilokazatenu
XEMUWIIOMUHECLIEHTHOTO OTBETa KIETOK B HEPPaKIMOHUPOBAHHOW KpOBU HA
OTICOHU3UPOBAHHBIE YAaCTHUIbl ObUIM 3HAYUTENBHO BBINIE y OOJIBHBIX BA, dTO
CBUJICTEIBCTBYET O TMOBBIIICHHOW PEAKTUBHOCTH WX (PAronuToB MO CPaBHEHUIO C
KOHTpoJieM. ['panynoruthl OoyibHbIX BA mokazanum 3HAYUTENBHO YCUIICHHBIC
aZre3voHHble cBoicTBa npu B3aumoericteuu ¢ HUVEC. Ho aronuctsl pernentopos
dbopmunmnentunoB FPR (Gakrepuanpubii nentun Gopmmwi-MLF u cunaTeTnueckuit
nentug WKYMVM) He Bausim Ha uX aAre3wio, TOrAa Kak ajre3us KIETOK
3I0POBBIX JTOHOPOB 3HAYUTENBHO YyCHUIMBalach. 2. llomydeHbl mpenBapuTEnbHBIE
JAQHHBIE T10 BIIMSHUIO JKCIIEPUMEHTAIbHON TMIIOKCHM Ha AJIre€3UI0 TPAHYJIOLUMUTOB W3
KOCTHOT'O MO3Ta MBIIIHN U UX CIOCOOHOCTH MpoaynupoBath ADK. AnresnonHslil rect
II0Ka3aJl NOHWXXEHUE aiare3nu W ycuieHne reHepaunu APK KieTkamMu MbIlIed B
OTBET Ha (POPMUIIIIENITU] MTOCIIE TUIOKCUYECKUX ycioBuil. Habmroganace TeHaeHIus
K YCWICHHMIO ajre3uu mnoj naevicteuemM (opmuin-MLF y wblieit KOHTpONbHOU |
AKCIEPUMEHTAIIBHOW TPYIIIL.

BeiBoabl. Bue o0OocTpeHuss rpaHyJaonuThl OOJIbHBIX bBA  MposBIAIOT
MOBBIIICHHYIO PEaKTUBHOCTH B reHepannu ADPK B oTBeT Ha MUKPOOHBIE (DparMeHThI
U B aAre3MOHHOM B3aUMOJEHCTBMM C KJIETKaMu »HHAoTenus. Penentop
OaxkTepuaibHBIX MENTUAOB c1a00 BOBIIEYEH B 00a mpoliecca.

3akaw4denue. [loBblIeHHAas aAre3WBHOCTh  KJIETOK, COINPOBOXKIAAEMast
BBICOKOI peakTUBHOCTHIO B TeHepaunu ADK, sBisercs pakropoM prcka y OOJbHBIX
BA BHe o06ocTpeHus.

KirroueBble cioBa: SHAOTENNM, TPAHYJIOLHNT, aAre3usl, TUIIOKCHS

Pabota BbImonHena npu (uHancoBor momaep:xkke Poccuiickoro Haywnoro
®donna, rpanT Nel6-15-00248.
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OXIDATIVE AND NON-OXIDATIVE MECHANISMS UNDERLYING
MACROPHAGE PHAGOCYTIC FUNCTION

Riazanski V., Nelson D.J.

Department of Pharmacological and Physiological Sciences, The University of
Chicago, USA

Phagocytic cells of the innate immune system engulf and destroy bacteria
during a sequence of oxidative and non-oxidative biochemical reactions taking place
In @ maturing phagosome. In a short period of time, phagosomal ionic content
undergoes rapid changes in order to supply necessary elements for enzymatic and
chemical reactions, as well as to provide an electrochemical gradient to aid an
electrogenic pump function. During the oxidative burst, reactive oxygen species
(ROS): superoxide, hydrogen peroxide, hydroxyl radical, and hypochlorous acid are
elevated in a phagosome to levels lethal to bacteria. The ability to reach critical
conditions to ensure bacterial lethality can vary, depending on the amount of
phagosomal H+, Cl-, Fe2+ and reactive forms of oxygen. Oxidization of Fe2+ is
critical during the Fenton reaction to generate highly reactive hydroxyl radical and
hydroxide ions. A slower process of acidification in phagosomes has been shown to
have a key role in the microbicidal function of phagocytes since the optimum range
for proteolytic enzyme function lies in the acidic pH. Low intraphagosomal pH is
driven by the vesicular proton-ATPases (v-ATPases), proton pumps that use
cytoplasmic ATP to load protons into the organelle. Chloride channels have been
implicated in the pH regulation of several intracellular organelles including
lysosomes and phagosomes, presumably through the provision of counter ions to
electrically neutralize lumenal H+ accumulation, which allows further acidification of
a phagosome followed by bacterial eradication. We have shown a clear dependence
of intraphagosomal pH on the presence of a functional chloride channel, CFTR.
Recently, using the fluorescent CI- probe 10,10'-Bis[3-carboxypropyl]-9,9'-
acridiniumdinitrate (BAC), we obtained data indicating differential Cl- Kkinetics in
phagosomes from WT and CFTR-deficient AMs. In addition to CFTR, Ca2+-
permeable ion channels are involved in the acidification of phagosomes. We have
shown that TRPC6 channels can provide a pathway for the efflux of Ca2+ from
phagosome into cytoplasm which is critical for intracellular signaling. An efflux of an
abundant cellular cation such as K+ can provide an alternative to CI- mechanism
contributing to intraphagosomal acidification in the course of phagocytosis. Our data
show that macrophages utilize both Oxidative and non-oxidativemechanisms to
destroy engulfed bacteria and the rate of phagosomal acidification is dependent on
the ionic fluxes.
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REGULATION OF P53-DEPENDENT GENES EXPRESSION IN MULTIPLE
SCLEROSIS THROUGH ACTIVATION OF P53.

Valiullina A.Kh.}, Khaibullin T.1.2, Gomzikova M.0O.,
Rizvanov A.A.}, Bulatov E.R.}

'Kazan Federal University, Kazan, Russia
?Republican Clinical Neurological Center, Kazan, Russia

Transcription factor p53 is a well-studied multifunctional tumor suppressor. It
Is involved in the induction of apoptosis, stimulation of DNA repair processes, cell
cycle control and regulation of basic metabolism. Recent examples in this field of
study suggest the involvement of p53 and its negative regulator MDM2 in
autoimmune processes. Nutlin-3a is a small molecule inhibitor of p53-MDM2
interaction that displaces p53 from its complex with MDM2, and leads to p53
activation. Therefore the use of such class of inhibitors can be considered as a
promising therapeutic approach to the treatment of autoimmune diseases, for example
multiple sclerosis (MS). In the present study we demonstrated concentration-
dependent Nutlin-3a-induced expression of p21, MDM2 and PUMA in peripheral
blood mononuclear cells (PBMCs) of an MS patient and a healthy donor. The results
showed that a gradual increase in Nutlin-3a concentration leads to higher expression
levels of these p53-dependent genes in MS patient samples compared to healthy
donor samples. Overall, the obtained data may indicate an elevated transcriptional
function of p53 protein in MS.

The study was funded by RFBR research grant 16-34-60213 mol a dk.

Keywords: Multiple sclerosis, gene expression, p53, p21, MDM2, Nutlin-3a.
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PEI'YJISIIUA DKCIIPECHUU P53- BABUCUMbBIX 'EHOB ITYTEM
AKTUBAIIUU BEJIKA P53 ITPU PACCEAAHHOM CKJIEPO3E

Banuymmna A.X.", Xait6ymmn T.U. 2, Tomsukosa M.O.,
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benok p53 urpaer BaxHYyIO poJib B pa3IUYHBIX KJIETOYHBIX MPOIECCAX, TAKUX
KaK MHIYKIUsA amnomnrosa, crumyisinus penapaunu JIHK, perymsumss ocHOBHOTO
MeTaboau3Ma, OCTAaHOBKA KJIETOYHOro mukiaa. OJHAaKo, B HACTOSIIEE BpEMs B
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JUTEepaType TMOSIBIAECTCS 3HAYUTEIBHOE KOJMYECTBO paldOT, YKa3bIBAIOIIMX Ha
ydactue Oenka P53 B mpolieccax, CBS3aHHBIX C ME€XaHU3MaMHu (PYHKIIMOHUPOBAHUS
UMMYHHOM CHCTEMBI, a TakXKe AayTOMMMYHUTETOM. Takum o00pa3oM, MOXKHO
NOPEANOIOKUTh  MOTECHIUAIbHYI0 3HAa4YMMOCTh  (yHKIMM Oenka P53 npu
ayTOMMMYHHBIX 3a00JI€BaHUsIX, K IPUMEpPY, NpHU paccessHHOM ckiepose (PC).

KiroueBrie cnoBa: Paccesannviil ckiepos, sxcnpeccus eena, p53, p21, MDM2,
Nutlin-3a.

B mpencraBienHoi pabore A akTUBAMHU PS3 U OmpeneieHus] W3MEHEHUs
sKcripeccun  P53-3aBUCUMBIX  TeHOB  Hcrmosb3oBasics  Nutlin-3a  —  BeIcoko-
CEJICKTUBHBIA MHTHOUTOp YOUKBUTHH yurazsl MDM?2, neratuBHoro perysstopa pS3.
OKCIEPUMEHThl MPOBOAWINCH C HCIOJB30BAHUEM MOHOHYKJIEAPHBIX KIIETOK
nepudeprudeckoil KpOBHU Kak 3I0pOBOTO IOHOPA, Tak U 6oapHOTrO0 PC.,

Nukxyouposanue kietok ¢ Nutlin-3a Ha npotsikenun 24 4acoB MpUBOAWIO K
3aBUCUMOMY OT KOHIIEHTPAIlMW TOBBIIIEHUIO AKCIPEcCUr P53-3aBUCHUMBIX T'€HOB, B
gactHoctu P21, MDM2, PUMA. Opnako, mpu 3ToM B KieTkax OosnbHOro PC
Ha0II0AAJIOCh 3HAYUTENBHO 00Jiee BBIPAKEHHOE TMOBBIMIEHUE KCIIPECCUU JIaHHBIX
T'€HOB.

[lonmyyeHHsie  AgaHHBIE MOTYT  CBHUJCTEIILCTBOBAaTH O  MOBBIIICHHOM
TPAHCKPUTIIIMOHHOM (PyHKITMHU Oenika pS3 y O0IBHBIX PACCESTHHBIM CKIIEPO30M.

[TyOnukanmm:

Bulatov E, Khaiboullina S, Reis dos HJ, Palotas A, Venkataraman K,
Vijayalakshmi M, Rizvanov A. Ubiquitin-Proteasome System: Promising
Therapeutic Targets in Autoimmune and Neurodegenerative Diseases. BioNanoSci.
2016 Aug 11;6(4):341-4.

CHANGES IN THE MONOCYTE MEMBRANE INDUCED BY PLATELET
FACTOR 4-CONTAINING IMMUNE COMPLEXES

Andrianova I.A.}, Rauova L.23, Litvinov R. I.}?

'Kazan Federal University, Kazan Russia
University of Pennsylvania School of Medicine, Philadelphia, PA, USA
*The Children’s Hospital of Philadelphia, Philadelphia, PA, USA

Heparin-induced thrombocytopenia (HIT) is an iatrogenic antibody-mediated
disorder with a high propensity for thrombosis. It has been shown that HIT-like
monoclonal antibodies (mAb) named KKO bind with platelet factor 4 (PF4) and with
glycosaminoglycans (GAGS) on the surface of platelets and monocytes, initiating cell
activation. The aim of this work was to investigate the influence of HIT-like immune
complexes on the monocyte membrane.

Isolated monocytes were incubated with pathogenic HIT-like monoclonal
antibodies KKO, PF4 or with immune complex KKO/PF4. We used scanning
electron microscopy, confocal microscopy, and flow cytometry to characterize the
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morphology and function of isolated human monocytes and mouse transgenic Fcg
receptor l1A positive (FcyRITA+) or wide type (FcyRIIA-) monocytes.

Addition of recombinant human PF4 initiated the activation process with the
appearance of "knobs" on the surface of monocytes. Subsequent addition of the HIT-
like monoclonal antibody KKO altered dramatically the cellular surface with the
appearance of large membrane "blebs" that were not seen on FcyRIIA-negative
mouse monocytes. These large, membrane-associated structures likely engage
FcyRIIA receptors, clustering them in proximity to cell-bound immune complexes,
which promotes cell activation that leads to thrombosis. These blebs increase in size
over time and are then shed from the cells as monocyte-derived microparticles, which
self-aggregate. As a result of shedding of these blebs, the monocytes lose much of
their typical ruffled surface and appear smoother, sometimes with pores indicating
degranulation. Addition of the non-pathogenic mAbs not only did not induce
blebbing, but largely inhibited PF4-induced changes in the monocyte surface. Flow
cytometry confirmed that the shed particles contain cell membrane lipids and
receptors. Confocal microscopy showed uniform binding of labeled PF4 to the
monocyte cell membrane followed by rapid clustering into large complexes after the
addition of KKO.

These studies affirm the centrality of cell surface PF4/GAG complexes in the
pathogenesis of HIT and provide quantitative morphometric characteristics of the
changes in the monocyte membrane structure. We propose that PF4 released from
activated platelets binds to the surface of GAG-expressing monocytes in Vivo,
forming clusters of PF4/GAG complexes that likely promote antibody binding and
cause monocyte activation through FcyRIIA along with large-scale remodeling of the
cell membrane and shedding of procoagulant microparticles.

W3MEHEHHS MEMBPAHBI MOHOIIMTOB NOJI JIEMCTBUEM
UMMYHHbIX KOMILUIEKCOB, COAEPKAIIINX
TPOMBOLIMTAPHBIN ®AKTOP 4

Anppuanosa M.A.Y, Payosa J1.%°, JIuruuos P.1."°

L ®rAOY BO K®V, Kaszaub, Poccus

2 ~
Menununckuit ¢pakynasrer [leHcmnbpBanckoro yuuBepeutera, @unanensdus, CHIA
3lerckas Gonpruna Ounagensduu, Puragensdus, CIIA

Hean: ['emapun-ungynupoBannas tpomboruronenus (I'MT) — ayroummyHHOE
OCJIO)KHEHHE TeNapuHOTEpanuy C BBICOKUM pUCKOM TpomOo3a. AHTHUTENA,
oOpasyromuecs y 6onbnbix ['UT, kak u 'UT-nonoO6HbIe MOHOKJIOHAJIbHBIE AHTUTEA,
CBA3BIBAIOTCA ¢ TpoMOonuTapHsiM (aktopoM 4 (TD4) u riIMKo3aMUHOTIIMKaHAMU Ha
MOBEPXHOCTU TPOMOOIUMTOB M MOHOIIMTOB, BBI3bIBasi aKTUBALMIO KJeTOK. Llenbio
paboThl OBUIO H3y4YEHUE CTPYKTYPHBIX H3MEHEHUH MEeMOpaHbl MOHOIIUTOB IMOA
JICHCTBUEM HMMYHHBIX KOMILIEKCOB, UMUTHpPYIomuX peakuuu ['UT in vitro.
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Metoabi: M3omupoBaHHBIE MOHOITUTHI, WHKYOWPOBAaHHBIE C MATOTECHHBIMH
MOHOKIOHANBHBEIMU [ UT-nomoOHEIMU aHTHTEeNnaMu, TP4 wiM HMX KOMILJIEKCAaMH,
U3Yy4aJIUCh METOJaMU CKaHHUPYIOUIEH 3JIEKTPOHHOM MHKPOCKOMHH, KOH(POKAIHHON
MUKPOCKONIMM ¥ TPOTOYHOM muTOMETpUHU. VMcciaenoBanum MOHOLMTHI YEIOBEKA H
MBIIIEH, SKCIPECCUPYIOIMX WJIM HE J3Kcnpeccupyromux penentop FCgRIIA,
OTIOCPEIYIOIINN B3aUMOJACHCTBHE KIETOK C AaHTUTEIIAMH Y JIFOJIEH.

Pesyabrarbl: [Ipy wuHKyOalluM MOHOIIUTOB C PEKOMOWMHAHTHBIM Td4
yemoBeka (100 MKr/mur) HaOMIOMATUCh TPU3HAKA aKTUBAIMK KIIETOK C IOSBICHUEM
OKpPYTJIBIX BBINSTYMBAHUA MeMOpaHbl pazmepoM 177+53 HM, 3anumaromux ~70%
noBepxHoctu  MoHouutoB.  llocnenyromee — gobanenue  ['MT-mogoOHBIX
MOHOKJIOHAJIBHBIX aHTUTEN (50 MKI/MII) mpUBOIMIO K 0Opa30BaHUI0 MEMOpPaHHBIX
«my3blpei» pazmepom 7014208 HM, KOTOpbIE OTCYTCTBOBJIM HA MBIIIMHBIX
MoHoumuTax ©0e3 peuentopa FCgRIIA. Dtu my3elpy ¢ TE4YEeHHEM BpPEMEHH
YBEJIMUUBAIUCH B pa3Mepe, a 3aTeM OTIESUINCh OT KIETKH, 00pasys
MHUKPOBE3UKYJbl, 4YacTh KOTOPBIX arperupoBasia. B pe3ynbrate oOTaEICHUS
MUKPOBE3UKYJI MOHOIIUTHI yTPAuYMBaJIN CBOMCTBEHHYIO UM HEPOBHYIO IOBEPXHOCTH U
CTAaHOBWJIHCH OoJiee TJIAJIKUMH, HWHOTJAa C IOpamMH, KOTOphIE YKa3bIBAIOT Ha
nerpanynsinuio. MHKkyOanMs MOHOIMTOB C HEMAaTOTC€HHBIMA MOHOKJIOHAJIBHBIMU
AHTUTEJIAMH HE COMPOBOXKJAIach 00pa3oBaHHEM ITy3bIpel M Jaxe HHTHOMpoBaa
M3MEHEHUs MeMOpaHbl MOHOITUTOB, HHAyIMpoBaHHbIe Td4. [IpoToyHas uTOMETpUS
MOATBEPJIMIA, YTO MHUKPOBE3HUKYJBl coiepkar  ¢ochoaunuapl U Oenku
Maa3MaTUdecko  MemOpanbl  MOHOIUTOB. KoHdoxanbHas — QuropecueHTHas
MHKPOCKOIIMS ~ TOKa3aJla  paBHOMEPHOE  CBsA3bIBaHWE  MedyeHoro 1d4 ¢
M1a3MaTHYecKO MeMOpaHOl MOHOLMTOB C MOCJIEAYIOLIEH KiacTepu3alueH,
BbI3BaHHOU noOasinenneM | UT-1moqoOHBIX aHTUTEI.

BouiBoabl: Ilatorenneie antuTena k TXd4 wu renapuHy WHULMUPYIOT
pEopraHu3alfi0 KIECTOYHOM MeMOpaHbl MOHOIIMTOB, AKCIPECCUPYIOIMIUX PELENTOP
FcgRIIA. Pe3ynbrarsl MOATBEPKIAIOT IEHTPATBHYIO POJIb UMMYHHBIX KOMIUIEKCOB,
cogepxkamux Td4 u rauko3amuHorivkanbsl, B naroredeze I'MT. Ilpeanonaraemplii
MexanusMm: Td4 u3 aKTUBHPOBAHHBIX TPOMOOILIMTOB B3aUMOJCHCTBYET C
[NIMKO3aMUHOTJIMKAHAMU HA TOBEPXHOCTH MOHOIIMTOB, 00pa3yss KOMILJIEKCHI,
KOTOpbIE€ CBSI3BIBAIOT AHTHUTENA, AaKTUBUpYMOIIMe MoHOIMT uepe3 FCYRIIA ¢
peMoeIupOBaHUEM MJ1a3MaTUYECKON MeMOpaHbl u oOpa3zoBaHHEM
MPOKOATYJITHTHBIX MUKPOBE3UKYII.
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PLATELET ACTIVATION AND APOPTOSIS INDUCED BY THE IMMUNE
COMPLEX IgG/PLATELET FACTOR 4 AS THE PATHOGENIC
MECHANISMS IN HEPARIN-INDUCED THROMBOCY TOPENIA

Nevzorova T.A.l, Mordakhanova E.R.:, Ponomareva A.A.*?, Andrianova I.A.%,
Litvinov R.1.%3

'Kazan Federal University, Kazan, Russia
?Kazan Institute of biochemistry and biophysics, Russian Academy of Sciences,
Kazan, Russia
3University of Pennsylvania School of Medicine, Philadelphia, PA, USA

Heparin-induced thrombocytopenia (HIT) is a complication of heparin therapy,
which is characterized by thrombosis with a decrease in platelet counts. The main
pathogenetic mechanism of HIT is production of antibodies (Abs) against complexes
formed by platelet factor 4 (PF4) and heparin. Triple immune complexes
Ab/heparin/PF4 interact with platelets through Fc-receptors, which can potentially
cause both activation and apoptosis of the cells. We investigated effects of Ab/PF4
pathogenic immune complexes on the isolated platelets by flow cytometry and
scanning electron microscopy. Platelets were isolated from the blood of healthy
subjects by gel filtration and were incubated with a complex containing recombinant
PF4 and a pathogenic anti-PH4/heparin mouse monoclonal antibody KKO. It was
found that the KKO/PF4 complex caused a significant increase of P-selectin
expression on platelets and formation of microparticles, which indicates activation of
platelets. This activating effect of KKO/PF4 was similar to that induced by Ca2+
ionophore  A23187 (positive control). In addition, KKO/PF4 increased
phosphatidylserine expression on the platelet surface with a reduction of the
mitochondrial membrane potential, which is characteristic of cell apoptosis. The pro-
apoptotic effects of the KKO/PF4 complexes were accompanied by morphological
changes in platelets: the loss of discoid shape, a decrease in size, formation of
filopodia, and release of microparticles. Formation of intracellular vacuoles and
enlargement of the lumen of the open canalicular system in KKO/PF4-treated
platelets were also observed. These results collectively indicate that the pathogenic
KKO/PF4 complex cause both platelet activation and apoptosis, which can be
Important mechanisms of thrombocytopenia complicating treatment with heparin.
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AKTUBAIIUS M ATIOTITO3 TPOMBOIIMTOB MO/ TEICTBUEM
MUMMYHHOT'O KOMILIEKCA IgG/TPOMBOLIMTAPHBIN ®AKTOP 4
KAK IATOTEHETUYECKHUE MEXAHU3MBI TENTAPHWH-
UHAYLIUPOBAHHOI TPOMBOIIUTONEHUA

Hegsoposa T.A.', Mopaaxasxosa D.P.", [Tonomapesa AAM Angpuanosa MLA.Y
JIurBuros P13

' - ®I'AOY BO K@V, Kasaub, Poccus
? - MicturyT 6uoxumunn 1 6nodusuku Kasamckoro Haydroro rentpa PAH,
Kazanp, Poccus

3. Menununckuii pakynsTeT [leHCHUITBBAaHCKOTO YHUBEPCUTETA,
Ounanensusa, CIIA

['enmapun-unaynupoBannas TpomOorurtonenuss (I'MT) -  ocnoxHeHue
renapuHOTepaniyi, KOTOpoe XapaKTepU3yeTcss MUKPO- U MaKpoTpoMO030M Ha ¢GoHe
CHUKEHUSI 4YHClIa TpoMOOIUTOB B mepudepuueckoir kpoBu. [laTorenernueckoi
ocHoBoi [UT saBnsercs BoeipaboTka anTuTen (AT) mNOpPOTUB KOMILIEKCOB,
oOpa3zoBaHHbIX TpoMOouuTapHbM (akTopom 4 (Td4) u remapuHom. MmmyHHBIE
koMmriekcbl AT/remapun/Td4 B3auMOACHCTBYIOT ¢ TpoMOoiuTamu depe3 FcC-
pELENnTOPhbl, YTO MOKET TEOPETHUYECKH BBI3bIBATH HE TOJBKO AaKTHUBAIMIO, HO U
amonTo3 KJIETOK. YTOOBI MPOBEPUTH ITO MPEANOI0KEHNE, MBI UCCIICIOBAIIA BIUSHUE
MaTOr€HHBIX WMMMYHHBIX KOMIUIEKCOB AT/T®4 Ha (yHKIIMOHATBLHOE COCTOSHUE
M30JIMPOBAHHBIX TPOMOOILIUTOB METOIAMHU MPOTOYHON ITUTOMETPUU U CKAHUPYIOIIEH
AIEKTPOHHONW MHUKPOCKOMUU. TpOMOOLMTHI, BBIJICICHHBIE W3 KPOBHU 3J0POBBIX
JIOHOPOB TeNb-GuibTpalued, WHKyOupoBasiu B TeueHue 15 mMuH u 60 MuH B
MPUCYTCTBUH NMPEePOPMHUPOBAHHOTO KOMILICKCA, 00pa30BaHHOTO PEKOMOMHAHTHBIM
Td4 (10 MKI/MIT) ¥ TATOTEHHBIM MBIIIMHBIM MOHOKIOHAIBHBIM anTuTe oM KKO (50
MKI/MJI), KOTOpOE€ Ha OJKCIEPUMEHTAIbHBIX MoOAeIsIX IN Vivo BbesiBaeTr [UT.
Oonapyxeno, uro komiuiekc KKO/PF4 depe3 15 MuH uHKyOalu BBI3BIBAI
JIOCTOBEPHOE YBEIIMUEHUE HKcrpeccuu P-cenektnHa Ha mMemOpaHe TPOMOOITUTOB M
o0pa3oBaHNE MHUKPOBE3UKYJ, YTO CBUACTEIHLCTBYET 00 aKTUBAIIMK TPOMOOIIUTOB Ha
HAa4yaJbHOM JTale B3aUMOJCUCTBUS TATOTEHHOTO HWMMYHHOTO KOMILJIEKCa C
KJIETKaMH. ITOT 3(DPeKT ObLT aHAIOTM4YeH ACHCTBUIO HAa TPOMOOIUTHI KaJIbIMEBOTO
noHodopa A23187 (monoxkutenbHbli KOHTpoJib). Kpome Ttoro, mon nedcTBueM
KKO/T®4 yBenmuuuBanach »skcmpeccus docharuawicepuda Ha MeMOpaHe U
YMEHBIIAJICSI MUTOXOHJIPUAJIbHBIA TOTEHIIUA TPOMOOLMTOB. OTH TOKa3aTesu
JOCTOBEPHO M3MEHSUIMCh 1O CPaBHEHUIO C KOHTpojeM K 60 MUH MHKyOauuu, 4To
CBUJICTEJILCTBYET O 3aBUCUMON OT BPEMEHU MHAYKIIMU aronTo3a TPOMOOIIUTOB IO/
neiicteuem komruiekca KKO/T®d4. Omnmcannple mnpo-amontoTHdeckue 3HQexTs
komiiekca ~KKO/T®4  nmomonmHsAOTCS  MOP(OJOTHUYECKUMH  H3MEHCHUSIMH
TPOMOOITUTOB: KJIETKH TEPSAIOT JUCKOBUIHYIO (HOpMY, YMEHBINAIOTCS B pa3Mepe,
(GhOpPMUPYIOT MCEBAOMOINN U MUKPOBE3UKYJIIBI; HAOIIOAACTCS PACITUPEHUE OTKPHITOM
KAHAJIBIIEBOW CUCTEMBbI U (POPMHUPOBAHNE MHOXKECTBA BHYTPHUKJIETOUHBIX BaKyOJICH.
Pe3ynbTaThl B COBOKYNMHOCTH YKa3bIBalOT HAa TO, YTO MATON€HHBIA KOMILIEKC
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KKO/T®4 BrI3bIBacT KaKk aKTUBAIIUIO, TAK U AlIONTO3 TPOMOOIIMTOB, KOTOPHIA MOKET
OBITH OJTHOW W3 MIPUYNH TPOMOOIMTOINIMHNYN TIPH JICUCHUH TEIIaPHHOM.

KINETICS AND NANOMECHANICS OF SINGLE-MOLECULE
INTERACTIONS OF DNA WITH A MONOCLONAL ANTI-DNA ANTIBODY
THAT INDUCES SYSTEMIC LUPUS ERYTHEMATOSUS

Nevzorova T.A.!, Lomakin Y.A.%, Zhao Q.K.3,
Purohit PK.?, Litvinov R. L'

! Kazan Federal University, Kazan, Russia
? Institute of Bioorganic Chemistry,
Russian Academy of Sciences, Moscow, Russia
3 University of Pennsylvania School of Engineering and Applied Science, Philadelphia,
USA
* University of Pennsylvania School of Medicine, Philadelphia, USA

DNA-containing immune complexes contribute to the development of
autoimmune diseases, such as systemic lupus erythematosus (SLE). The pathogenetic
potential of antibodies to DNA depends on their structure and properties, but the
differences between pathogenic and non-pathogenic antibodies are not fully
understood. In this work, we studied the rupture forces of a bimolecular complex of a
monoclonal antibody to DNA (MRL4), which was obtained from a SLE mouse, with
DNA molecules using laser tweezers, or the optical trap. The DNA-antibody immune
complex was formed Dby touching a microscopic bead coated with covalently
immobilized antibody molecules with a surface covered with DNA molecules. The
spherical bead with antibodies was trapped by a focused laser beam, which allowed
manipulating this particle, repeatedly brought into contact with a DNA-coated surface
and the rupture forces from this surface were measured, which reflected the binding
strength of the antibody and DNA. A histogram of the rupture forces of the DNA-
antibody complex indicated the presence of two regimes that corresponded to
intermediate (20-40 pN) and stronger (> 40 pN) binding interactions, indicating the
presence of at least two states with different binding affinities. The average rate
constant for the dissociation of the DNA-antibody complex ~2.2(110-3 s-1, the
transition state distance ~0.94 nm, the apparent on-rate constant of the complex
formation ~5.26 s-1, the spring constant 0.0021 pN/nm indicate the mechanical
stability and at the same time elasticity of the immune complex. The stretching
elasticity of the DNA molecules corresponded to single-stranded DNA, therefore, the
monoclonal antibody MRL4 interacts with the DNA preferentially via single-stranded
DNA-regions. The quantitative characteristics of the formation and dissociation of
the DNA-antibody immune complexes allow one to understand the principles of the
interaction of DNA with proteins, including those involved in the pathogenesis of
autoimmune diseases.
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KHHETUKA 1 HAHOMEXAHUKA EJJUHUYHBIX
MEXMOJEKYJISIPHBIX B3SAUMOJIEVCTBHUM JTHK C
MOHOKJIOHAJIBHBIM AHTHU-THK-AHTUTEJIOM, BBI3BIBAIOIIIUM
CUCTEMHYIO KPACHYIO BOJTYAHKY

Hes3opoga T.A.l, Jlomakuna H.A.Z, Zhao Q.K.3,
Purohit P.K.3, Jlureuros P.1.**
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3
- QaKyIbpTET MHKECHEPHBIX U NPUKIIAJHBIX HayK [IeHCHIIBBAHCKOTO YHUBEPCUTETA,

Odunanensbus, CIIA
4 ~
- Meaununckuii paxynsret [lencunpBanckoro yuusepeurera, @unaaensdus, CLLITA

JAHK-conepxaiye HWMMYyHHbIE KOMIUIEKCHI BHOCAT BKJIAQJ B Pa3BUTHE
ayTOMMMYHHBIX 3a00JI€BaHU, HalpuMep, cUCTeMHOW kpacHoil BomyaHku (CKB).
[Tarorenernueckuii noreHuuan antuten Kk JHK 3aBucHT OT UX CTPYKTyphl H
CBOWCTB, HO OTJINYWS MATOTE€HHBIX OT HEMNATOT€HHBIX AHTUTEN HE SICHBL. B pgaHHOM
paboTe, UCIOJb3Ys Ja3epHBIM MUHIIET, WIH «ONTHYECKYIO JIOBYIIIKY», Mbl U3Yy4alH
CHWJIy pa3pbiBa OMMOJIEKYJISIPHOTO KOMILJIEKCa MOHOKJIOHaJbHOTO aHtutena k JIHK
MRL4 (monmydyenHoro Ha ocHoBe MbimmHOM Monenu CKB) ¢ monexkynamu JIHK.
Nmvmynnbiii  komiieke JIHK-antuteno ¢opmupoBaiics B pe3ynbrare KacaHUs
MUKPOCKOITUYECKON «OYCHUHKN», TMOKPHITOH KOBAJIEHTHO HWMMOOWIN30BAHHBIMU
MOJIEKYJJAaMHA  aHTUTENA, C TOBEPXHOCTBIO, NOKpbITOM Monekynamu JIHK.
Cdepuueckas «OycMHKa» C aHTUTENaMH Obula 3axBadeHa (POKYCUPOBAHHBIM
JA3€pHOM  JIy4OM, KOTOPBIM TO3BOJSUI  MAaHUITYJUPOBATh HSTOM  YaCTHUIIEH,
MHOT'OKPaTHO MPUBOJUTH €€ B COIIPUKOCHOBEHUE C ITOBEPXHOCTHIO, MOKphITON JJHK,
Y U3MEPSTH CUIIy OTPBIBA OT 3TOM MOBEPXHOCTH, KOTOPasi SKBUBAJIICHTHA ITPOYHOCTHU
cesa3biBanus aturena u JIHK. HeomHopoanocte cunm paspeiBa komiuiekca JIHK-
AHTUTEJIO CBUJETEIBCTBYET O HAJIWYUU JIBYX PEKHUMOB, KOTOPBIE COOTBETCTYIOT
cnabbm (20-40 mH) u 6onee npounsiM (>40 nH) B3auMOAeHCTBUSAM, YTO yKa3bIBAET
Ha HaIM4YWe, KaK MHUHUMYM, JIBYX THUIIOB KOMIUIEKCOB C pa3Hou ad@dUHHOCTHIO.
YcpenHeHHble KOHCTaHTa CKOpocTH jauccounuanuu  komiuiekca JHK-antureno
~2.2x10°3 c'l, JUTMHA TIEpEeXOAHOro coctossHud ~0.94 HM, Kaxyliascs KOHCTAaHTa
CKOpOCTH 06pa3oBaHmst KoMIUIeKca ~5.26 ¢, npyxunsmas koucranta 0.0021 mH/am
CBUJICTEIHCTBYIOT O MEXaHUYECKOW CTAOMILHOCTH U B TO K€ BPEMS JIACTUYHOCTH
MMMYHHOro Komiuiekca. [lapamerpsl ynpyroctu pactsaruBaeMor monekyibsl JHK
COOTBETCTBYIOT oHouenoueunon JJHK, cienoBarenbH0, MOHOKJIIOHAIBHOE AHTUTEIIO
MRL4 B3zaumoneiictyet ¢ [JHK npeanoyTuTenbHO MO OAHOYETIOUYEYHBIM YYaCTKaM.
KonuyectBennsie Tmokazarenu (QOPMUPOBAHUS U JUCCOIMAIMA  HMMYHHOTO
koMiuiekca JIHK-aHTHUTENO MO3BOJAIOT NTOHATH NpUHIUNEI B3auMoaerctBus JJHK ¢
OeKkaMM, B TOM YHCJIC YYaCTBYIOIIUX B MAaTOT€HE3€ ayTOMMMYHHBIX MPOLIECCOB.
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CHANGES IN THE CYTOKINE PROFILE AFTER GENE-CELL THERAPY
IN TRAUMATIC DISEASE OF SPINAL CORD

Akhmetzyanova E.R., Mukhamedshina Y.O.,
Martynova E.V., Galieva L.R., Zhuravleva M.N.

Kazan Federal University, Kazan, Russia

Currently there is no adequate therapeutic approaches for the full restoration of
lost functions over patients with traumatic spinal cord injury (SCI). Existing methods
do not solve the main cause of neurodegeneration- neurons and glial cells death.
Inflammation and tissue infiltration of various immune cells, which can penetrate into
the tissue of the spinal cord in violation of the blood-brain barrier, plays a significant
role in the pathogenesis of secondary injury. At the site of inflammation immune
reaction that provides additional negative effect on the outcome of the injury is arise.
In addition, inflammatory processes lead to a systemic reaction that can cause
autoimmune dysfunction that closely resemble those of multiple sclerosis and central
nervous system lesions in systemic lupus erythematosus. The question of a greater
role for the positive or negative impact of the immune processes on the regeneration
is still a matter of discussion.

The most complete evaluation of immunological reactions in SCI, affecting the
course of post-traumatic processes are not carried out, although it may potentially
have prognostic value and help the physician in choosing the optimal treatment
strategy. Since inflammatory and autoimmune reactions from the standpoint of
aggravationing degeneration processes and neuroregeneration inhibition lead to
various negative results, it is extremely urgent an expanded multiplex analysis of
cytokine profile in order to identify possible ways to modulate these posttraumatic
reactions. In our work, we investigated cytokine profile in serum and spinal cord
tissues from experimental animals dosed contusion SCI model, including genetic
background of spent cell therapy (microglial cells carrying glial-derived neurotrophic
factor gene - gdnf).

Our investigation demonstrates that inflammatory reaction and immunological
response are not limited within CNS after SCI, but widespread. This fact confirmed
by detecting a change of cytokine profile in blood serum samples. It seems important
further study a complex cytokine network imbalance after SCI and determining their
possible correlation with the severity of the damage and clinical events, that will
allow a better understanding of the role of the cytokine profile in the pathophysiology
of the disease.
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N3MEHEHUSI IUTOKUHOBOI'O TPO®UJISI HA ®OHE TEHHO-
KJIETOYHOU TEPAIIUU TPABMATUUYECKOM BOJIE3HU
CIIMHHOI'O MO3Ir'A

Axmet3siHoBa O.P., Myxamenmmna f1.0.,
MaprsinoBa E.B., I'anuesa JI.P., )Kypasnesa M.H.

OI'AOY BO KdYVY, Kazans, Poccus

Ha ceromnsmHuid JeHb HET aJCKBATHBIX TEPANEBTUYECKUX IOAXOJOB JUIA
MOJTHOTO BOCCTAHOBJICHHS YTPAYCHHBIX (DYHKIMI MAIMEHTOB C TPaBMATHYCCKUM
noBpexaeHueM crnuHHoro Mosra (TCM). CymiecTByromiue METOAbl HE PEIIatoT
[JIABHYI0O TPUYMHY HeWpojereHepanuu- rudeiib HEHPOHOB U TIHAJIBHBIX KIIETOK.
3HAUUTENBHYIDO pOJb B  MATOIEHE3€ BTOPUYHOIO  IMOBPEXKIEHUS  WUTPAIOT
BOCIIAJIUTENbHBIE TMPOIECChl M WHOUIBTpAIMS TKAaHU Pa3IUYHBIMU HMMYHHBIMU
KJIETKaMHU, KOTOPBIE MOTYT MPOHUKATh B TKaHb CIMHHOTO MO3ra IIPYM HApYLICHUU
remaTtosHIeannueckoro Oaprepa. B mecTe BocmanieHus BO3HUKAIOT UMMYHHbBIC
pEaKIMM, KOTOPBIE OKAa3bIBAIOT JIOMOJHUTEIBHBIM HEraTUBHBIA d(PPEKT Ha HCXOA
noBpexaeHus. Kpome ToOro, BoCHaIUTENbHBIE MPOLIECCH MPUBOASAT K CHUCTEMHOM
peakIMu, KOTopasi CIoCOOHa BbI3BATh ayTOMMMYHHbBIE JUCHYHKIIUU, KOTOPbIE OJIU3KO
HaIlOMHUHAIOT TaKue IIPU pacCesHHOM ckiepose u nopaxenun [{HC mpu cucremnoim
KpacHoM BoyiyaHke. [Ipu »TomM Bompoc o0 OoJblIed pPOJM TMO3UTUBHOTO WM
OTPULATEJIBHOTO BJIMSHUS MMMYHHBIX IPOIECCOB HA PErEHEpalMI0 10 CHX IOp
BBI3BIBAET JUCKYCCHUHU.

Haubonee monHas oOLEHKa HWMMYHoJOrmdeckux peakuuii mnpu TCM,
BIIMSIONIMX HA TEYEHHE NOCTTPABMATHUUYECKHX TMPOLECCOB, HE MPOBEACHA, XOTS
MOTEHITUAIBHO MOXET UMETh MPOrHOCTUYECKOE 3HAYCHHE U TTIOMOYb Bpauy B BHIOOpE
ONTHUMAJILHOM CTpaTeruu Tepanuu. 110CKOJIbKY BOCHAIUTENIbHBIE U ayTOMMMYHHBIE
peaKkiMu C TIO3UIMA YCYryOJIeHHsI TPOIECCOB JIETEHEpAlMd M TOPMOXKECHHUS
HEUpOpEereHepauuu IMPUBOASAT K Pa3jIMUYHBIM  OTPULIATEIBHBIM  PE3yJIbTaTaM,
MPEJCTABISACTCA  HUCKIIOUUTEIIBHO  aKTyaJbHbIM  IPOBEICHUE  PACIIMPEHHOTO
MYJIBTUIUIEKCHOTO aHaJIM3a IUTOKWUHOBOTO MPOMHIIA C IENbI0 OTNpEaeIeHUs MyTeu
BO3MOYKHOM MOJIYJISIIMM YKa3aHHBIX IIOCTTPaBMAaTUUYECKUMX peakuui. B  pamkax
Haield paboThl Mbl HMCCJIEIOBAIM IIMTOKUHOBBIA MPOQUIbL B CHIBOPOTKE M TKAHU
CIIMHHOTO MO3ra JKCHEPUMEHTAIbHBIX >KUBOTHBIX C MOJEIbI0 JO3UPOBAHHOMU
KoHTy3noHHOW TCM, B ToM ynciie Ha (hoHE MPOBOAUMON T€HHO-KJIETOYHOMN Tepanuu
(KJIeTKM MUKpOIJIMH, HECYyIIMe TeH TJuajbHOro Heiporpoduueckoro daxkropa -
gdnf).

Hame wccnenmoBanne moka3ajio, YTO  BOCIHAJIUTEIBHBIE pPEAaKUMU U
uMMyHosiorrndeckuii otBeT He numutupoBaH [[HC. Dto dakt moarBepkmaercs
OOHapY>KCHHBIMA HM3MEHECHHUSIMH ITUTOKUHOBOTO TPOGUIS B CHIBOPOTKE KPOBH.
[IpencraBiseTcs BaXHBIM IMPOBEACHUE AATBHEUIINX HCCIENOBAHUM LUTOKUHOBOTO
nmucbananca nmocie TCM u oOHapyKeHHE €r0 BO3MOXXHOUW KOPPEISIUU C TAKECTHIO
MOBPEXKAECHUS U KIMHUYECKUMU MPOSBIECHUSIMHU, UYTO MO3BOJIUT JIy4lIE MMOHATH POJIb
UTOKMHOBOTO PO st B MaTOU3UOIOTHH OOJIE3HU.

70



FIBER STRUCTURE AND LYTIC RESISTANCE OF FIBRIN IN SYSTEMIC
LUPUS ERYTHEMATOSUS

Nabiullina R.M.>2, Shakurova M.A.}, Maksudova A.N.2,
Zubairova L.D.2, Litvinov R.1.1*

'Kazan Federal University, Kazan Russia
?Kazan State Medical University, Kazan, Russia
3University of Pennsylvania, Philadelphia, PA, USA

Thrombosis develops in more than 10% of patients with systemic lupus
erythematosus (SLE). Formation and lysis of clots in the blood of patients with SLE
studied by dynamic turbidimetry were characterized by deceleration of the
polymerization Kkinetics, an increase in the maximum optical density of clots and
increased susceptibility to fibrinolysis. Scanning electron microscopy showed that the
fibrin network in SLE consisted of thicker fibers than fibrin formed in the blood
plasma of healthy people. The results obtained suggest that fibrin clots in the blood of
SLE patients have altered structure and properties that may contribute to the course
and outcomes of thrombotic complications in SLE.

CTPYKTYPA BOJIOKOH U JIUTUYECKASI YCTOHUYUBOCTH
®UBPUHA ITPU CUCTEMHOM KPACHOH BOJTUAHKE

Habuymmma P.M. ", I1lakyposa M.A.!, Makcyzosa A.H."?,
3y6Ganposa JI.JI.%, Jlureuros P.1."*

' ®TAOY BO K@V, Kazaus, Poccns
> ®I'BOY BO Kasauckuii TMY MunsapaBa Poccun, Kazanb, Poccus
*[encunbBanckuii yusepeuter, ®unanensdus, CIIA

Tpom0O03b1 pazBuBaroTcsi 6osiee yem y 10% OOJIBHBIX CHCTEMHON KpacHOM
Bomuankoit (CKB). ®opmupoBanue 1 JIU3UC CTYCTKOB B M1ame KpoBu 60asHBIX CKB,
M3YYCHHBIE METOJOM JWHAMHYECKOW TypOUAMMETPHUH, XapaKTHPHU30BAIMCH
3aMeJICHHEeM KUHETUKH TOJIMMEPHU3AIlHH, TIOBBIIIICHUEM MAaKCUMaIbHOW ONTHYECKON
IJIOTHOCTH  CTYCTKOB W TOBBIIMICHHOW  yCTOWYMBOCTBIO K  (PUOPHUHOIM3Y.
CkaHupyroiasi 3JIeKTPOHHAsT MUKPOCKOMHS TOKa3ajga, uTo (UOpPHUHOBAsI CETh MPHU
CKB coctout u3 060Jiee TOJCTHIX BOJIOKOH, Y€M CTYCTKH B IIJIa3M€ KPOBHU 3J0POBBIX
monent. [lomydeHHbIE pe3ysbTaThl CBUACTEIBCTBYIOT O TOM, YTO CTYCTKH (puOpuHa
6onpHbIX CKB 001a1a10T MpOTPOMOOTHYECKUMU CBONCTBAMU.

71



ACTIVATED MONOCYTES ENHANCE CONTRACTION OF BLOOD
CLOTS: A LINK BETWEEN INFLAMATION AND BLOOD
COAGULATION

Peshkova A.D.}, Minh G.L.}, Andrianova I.A.%, Litvinov R.1.}?

'Kazan Federal University, Kazan Russia
“University of Pennsylvania School of Medicine, Philadelphia, PA, USA

Recent studies have reported that leukocytesplay an important role in
hemostasis as both pro- and anticoagulants. However, the cellular and molecular
mechanism of this relationship has not been fully understood. Here we investigated
effects of activated monocytes on the contraction of blood clot, a process that can
modulate the ability of thrombi to obstruct the lumen of blood vessels at the sites of
inflammation.

The work was carried out in accordance with the permission of the Ethical
Committee of ICDC (Kazan). The kinetics of contraction of blood clots was followed
using a Thrombodynamics Analyser System (HemaCore, Moscow, Russia).
Formation and contraction of blood clots were intiated by addition of thrombin and
CaCl,. Isolated monocytes were activated with phorbol-myristate acetate (PMA). The
activated monocytes were added to whole blood in an amount equal to the initial
number of endogenous monocytes. When activated monocytes were added to the
blood, an increase in the average degree of contraction was observed in comparison
with non-activated monocytes. It is known that activated monocytes are capable of
expressing a tissue factor that could be a source of additional thrombin generation. To
test this hypothesis, monocytes before activation were incubated with an inhibitor of
tissue factor expression (PPARa). The absence of a tissue factor on the surface of
activated monocytes under the action of an inhibitor was confirmed by flow
cytometry assays using fluorescently labeled antibodies to the tissue factor. After
incubation with the inhibitor, the effect of monocytes on contraction was suppressed.
In conclusion, increased contraction of blood clots under the action of activated
monocytes might present a new mechanistic link between inflammation and
hemostasis or thrombosis.
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AKTUBUPOBAHHBIE MOHOILINTHI YCUJINBAIOT KOHTPAKLIUIO
CI'YCTKOB: CBA3b BOCITAJIEHHUSA U CBEPTBIBAHUSA KPOBU

[TemmkoBa A.I[.l, JKanr H.M.l, AnapuaHoBa I/I.A.l, JurBunos P.1.1?

'®I'AOY BO K®YVY, Kazaunb, Poccus
’Me AUIUHCKHIT dakynbTeT [leHcunbBanckoro ynusepcutera, Gunagensdus, CLLIA

HccnenoBanuss MNOCIEOHUX JIET MOKa3ajid, YTO BOCHAJIUTENbHBIE KIETKH,
HarpuMep, HEUTPOQUIIbI, MOHOITUTHI W MaKpodard BBIMOTHSIIOT BAXHYIO pPOJb B
CUCTEME TeMOCTa3a KaK Mpo- WM aHTUKOaryjJaHTbl. OJHAKO MEXaHU3Mbl ITHX
3¢(hekToB BO MHOTOM HE TMOHATHBL. B mgaHHONW pa0oTe W3Y4YEHO BIMSHHE
AKTUBUPOBAHHBIX MOHOIMTOB Ha KOHTPAKIHIO, T.€. CIIOHTAHHOE C)KATHE, KPOBSIHOIO
CTYCTKa, YTO MOKET MOJYJUPOBaTh CHOCOOHOCTH TPOMOOB OOTYpHUpOBaTh MPOCBET
KPOBEHOCHBIX COCYJIOB B OUarax BOCIIAJICHUS.

Jnst  u3ydeHus KOHTPAKIMM KPOBSHOTO CryCTKa ObUI  HCIOJIb30BaH
OpUTHHAIBHBIA METOJI ONTHYECKOW pEerucTpaluu HW3MEHEHUH o00beMa Crycrka.
PabGotra ¢ KpoBBIO MpPOBOAMIACE B COOTBETCTBUU C pa3pelieHUEM ITUYECKOU
komuccun MK/IL] (Kazanb). OOpa3oBaHue CrycTka KpOBU M €ro KOHTPAKIUIO
WHYIIMPOBAIU JT00ABJICHUEM XJIOpHUIa KalbIMs U TPOMOWHA YelloBeka. J[MHaMHKy
KOHTPAaKLUHM OLIEHHBAIM C MOMOIIbIO MpuOopa «Peructparop TpoMOOIMHAMHKN
(«I'emaKop», MockBa). MoHouuThl ObUIM BBIIEIEHB U3 KpOBU 44 300pOBBIX
JIOHOPOB LIeHTpUyTrrupoBaHrueM Ha DUKOIIJIC U HETATUBHON UMMYHOIIPEIUITUTAITUEH.
[TonyuyeHHble MOHOLMTBHI OBUIM  AKTUBUPOBAaHBI  (POpPOOI-MUPHUCTAT-ALIETATOM,
KOTOPBIM OBUT yJajgeH U3 TMpenapara LHEHTpUPYTUpOBaHUEM. AKTHBUPOBAHHBIC
MOHOLIMTBI OBUTM J00aBJIEHBI B LEJIbHYIO KPOBb B KOJMYECTBE, PAaBHOM YHUCIY
HHIOTEHHBIX MOHONIMTOB. [Ipu n00aBlieHUH AKTUBUPOBAHHBIX MOHOIIMUTOB K KPOBH
HaOJII0/IaJIOCh  YBEIMYCHUE CpeaHer creneHu KoHTpakumu (47,8+2,0%) 1o
CPaBHEHHIO C HEAKTHBHPOBAHHBIMH MoHoImMTamu (43,5+0,3%, p<0.05). M3BecTHO,
YTO AKTUBUPOBAHHBIE MOHOIIMTHI CIIOCOOHBI AKCIPECCHPOBATh TKAHEBOU (HaKTop,
KOTOPBI MOT OBITh MCTOYHHKOM JOTOJHHUTENIBHOTO TpomMOuHA. UTOOBI TIpOBEpUTH
ATO TMPENOJIOKEHUE, MOHOIUTHI Tepes aKTHBAIMeld ObUIM WHKYOUPOBAHBI C
UHrHOUTOpOM HKcrpeccuu TkaneBoro ¢akropa (PPARa). OtcyrcTBue TKaHEBOTrO
(hakTOpa HA MOBEPXHOCTH aKTUBUPOBAHHBIX MOHOILIUTOB MO/ IEMUCTBUEM UHTHOUTOPA
MOATBEPXKIAMM C TOMOIIBIO MPOTOYHOM LMTOMETPUU C  HCIOJIb30BAHUEM
(GIIFOOPECIIEHTHO MEYCHBIX AaHTUTEN K TKaHeBoMy (akropa, T.e. anti-CD-142
antuten. [locne mHkyOanuu ¢ UHTUOMTOPOM 3P HEKT MOHOLMTOB HA KOHTPAKIUIO
ObUT TIOAABJEH: CpeAHsis CTeneHb KOHTpakiuu coctaBuia 43,140,4% u He
OTJIMYAJIACh OT KOHTPOJII C HEAKTUBUPOBAHHBIMM MOHOLUTaMHU. Takum oOpazom,
YCWICHHAas KOHTPAaKIMs CYICTKOB KPOBM ©  TPOMOOB TIOA  JICUCTBUEM
AKTUBUPOBAHHBIX MOHOIIUTOB MOXET TMPECTaBIATh COOOM HOBBIM MEXaHU3M
B3aMMOJICICTBIE MEXKIY BOCHAIEHUEM M pEaKLUsIMU T'eMocTa3a/TpoM0Oo3a.
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ANALYSIS OF SERUM CYTOKINES AND CHEMOKINES
LEVELS OF MULTIPLE SCLEROSIS PATIENTS
AFTER THE ADMINISTRATION OF XEMYS

Okunola O.D., Aleksandrova N.M.
Kazan Federal University, Kazan, Russia

Multiple Sclerosis (MS) is an autoimmune neurodegenerative disease that
affects the central nervous system (CNS). MS develops when proliferation of
autoreactive immune cells that cross the blood brain barrier (BBB) into the CNS
leads to chronic inflammation and subsequently, the destruction of myelin sheath of
nerve cells [1].

Almost all chronic and inflammatory diseases and pathologies, including
multiple sclerosis, are connected to infringement of cytokine regulation. Therefore,
cytokine levels clearly play a crucial role in the development of multiple sclerosis [2].

Belogurov A. et al [3, 4] previously reported the efficiency of
immunodominant peptides of myelin basic protein (MBP), encapsulated in
mannosylated liposomes (Xemys) in the suppression of experimental allergic
encephalomyelitis (EAE). This therapeutic composition was created in parallel with a
variety of techniques to induce tolerance towards MBP, the major antigen in MS.

The aim of our research was to characterize the changes in cytokine levels and
the Th1/Th2 ratio after the administration of Xemys.

A total of 18 MS patients were subcutaneously administered with a total of
2.675mg of encapsulated MBP peptides, with an increasing dosage over 6 weeks. The
patients were followed up for 18 weeks. We analyzed the cytokine levels in the serum
sample of the patients collected before, and after the administration of Xemys (6-18
weeks). In total, we analyzed levels of 17 cytokines

We found that cytokine levels returned to normal levels of healthy subjects
after Xemys treatment in MS patients, especially for IL-2, IL-7, CCL2, CCL4, and
TNF-a. However, the levels of IFN-y were unchanged and significantly higher than
healthy subjects. It has been shown that treatment with IFN-f reduces the secretion of
IFN-y and inhibits various IFN-y-related reactions [5]. Therefore, a therapy using
Xemys, in combination with an anti-IFN-y composition can be more effective.
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AHAJIN3 YPOBHSA CBIBOPOTOYHbLIX HUTOKNMHOB U XEMOKHNHOB Y
ITAIHIMEHTOB C PACCEAHHbBIM CKJIEPO30M ITOCJIE IPUMEHEHUSA
XEMYS

Oxkynona O. 1., Anekcannposa H.M.
®I'AOY BO K®YVY, Kazans, Poccus

Paccesnnniii  cinepo3 (PC) — ayroumMmyHHOE HEWpOJAEreHEepaTUBHOE
3a00JiIeBaHUE, KOTOpOE MopaxaeT IeHTpaibHylo HepBHYO cuctemy (IIHC). PC
pa3BUBAETCA KOIJA AayTOPEAKTUBHBIE HWMMYHHBIE KIETKM IPOXOIAT 4epes
rematosHnepanmutuueckuit  6aprep (I'Db) m wux mnponudepanus TPUBOIUT K
BocniasieHuto B [IHC ¢ paspyriennemM MueanHoBoi 000710YKK HEPBHBIX KJIETOK [1].

[TouTn Bce XpOHMUECKHUE BOCHANIUTEIbHBIE 3a00JIEBAHNS U KIMMYHOIIATOJIOTUH,
B TOM YHCJIE PACCESIHHBIA CKJIEPO3, CBA3AHBI C HAPYLIEHUEM PETYJISLMHU LIUTOKUHOB.
Takum 006pa3oM, OYEBUIHO, YTO YPOBEHb LUTOKHMHOB WIPAET BAXXHYIO DPOJb INPHU
Pa3BUTHH PACCESIHHOTO CKIIepo3a [2].

Panee benorypoBeiM A.A. u gp. [3, 4] Obuta mokazaHa >(P¢GEeKTUBHOCTH
MMMYHOJIOMUHAHTHBIX ~ TENTHAOB  OCHOBHOro  Oenka  wMuenuHa  (OBM),
MHKAIMCYJUPOBAHHBIX B MAaHHO3ZWJIMPOBAHHBIX JIUIIOcoMax (Xemys) B MOAABICHHUH
HKCIIEPUMEHTAJIBHOTO  ajiepruyeckoro  sHiedairomuenuran  (EAE).  Ora
TEepaneBTUYECKasi KOMIIO3MIMS Oblla CO3/1aHa, 4YTOOBI BbI3BaTh TOJIEPAHTHOCTH K
OBM, 6enok KOTOpPBI pa3pyliaeTcs ayTopeakKTUBHBIMU aHTUuTenaMu rpu PC.

[{esnpr0 HAIIMX MCCIIENOBAHUN SIBJISAJIACH XaPAKTEPUCTUKA U3MEHEHUU YPOBHS
IIUTOKUHOB U cooTHomeHue Th1l/Th2 mocne mpumenenus Xemys.

B KIMHMYECKHMX WCMBITAHUSX Y4YacTBOBadM |8 TAlMEHTOB, KOTOPBIM
IMOAKOXKHO BBOJMIM OOmmeld mo30i 2,675mMr Xemys B TeueHue 6 HeEIeb.
Ha6monenue npoBoaunoch B Teuenue 18 nepens. Ilpu sTom mpoBonumics aHamus
YPOBHSI LIUTOKMHOB B CBIBOPOTKE KPOBH, MOJYYEHHOW OT MALMEHTOB JI0 BBEICHUS
Xemys, u Bo BpeMs HaOmroaeHus (6-18 nen). [IpoBoawim ananu3 17 IUTOKWHOB.

[Tocne mpumeHeHus Xemys oOHapy>KWJIU, YTO YPOBHHU LIUTOKMHOB BEPHYJIHCH
K HOpMaJIbHBIM YPOBHSIM KaK y 3JI0POBBIX Jitojiei, ocodenno qis NJI-2, NJI-7, CCL2,
CCL4 u ®HO-a. Ognako ypoBenb UOH-y He U3MEHUIICS U 3HAYUTENBHO MPEBbHIIIAI
nmokazanus y 370poBbix JroAei. Ilokazano, uyto BBegenue WMDOH-f ymenbinaer
cexkpeunto UOH-y u unrndbupyer MOH-y-cBs3annbie peakiuu y nauuentoB PC [5].
[ToaTomMy, Tepanust Xemys B komOuHanuu ¢ aHTu-MOH-y- npenaparom MOXET OBITH
6omnee 3G heKTHBHOM.

75



THE ASSOCIATION OF MITOCHONDRIAL HAPLOTYPES WITH
RHEUMATOID ARTHRITIS SEVERITY

Larionova R.}, Shafigullina A.Z.2, Ismagilova R.",
Varfolomeev A}, Kravtsova O., Arleevskaya M.?

! Kazan Federal University, Kazan, Russia
? Kazan State Medical Academy, Kazan, Russia

Introduction. A huge amount of studies investigates the role of nuclear genes
polymorphism in rheumatoid arthritis (RA) predisposition. However, we also
complicated with genetic information encoded by mitochondrial DNA (mtDNA), that
heritage only by maternal line and the association of the certain mitochondrial
haplotypes with several diseases (cardiovascular diseases, cancer etc.) was widely
observed. It’s well-known that RA 2-3 times more frequently occurs in female rather
men. So, the aim of this study was to identify the association of mtDNA haplotypes
with RA and it’s severity.

Materials and methods. mtDNA haplogroups were determined in 73 RA
patient and 30 healthy donors by sequencing the D-loop region (15898-16400 bp
according to CRS) and analyzing with online program
(http://dna.jameslick.com/mthap/advanced.php). The study included cohorts of RA
patients and healthy women being under our long-term (more than 10 years) clinical
and laboratory surveillance. Clinical and laboratory parameters of RA activity
(DAS28-ESR, HAQ, RF, antiCCP, ESR, CRB) were annually fixed. Statistical
significance was considered at p<0.05.

Results. Almost all of the identified mtDNA haplogroups were of the
European origin (H, U, J, K) and no significant difference between studied groups
was observed. Haplogroup K carriers were significantly less susceptible to the trivial
infections in the RA onset when compared to H, J, U haplotypes. In early RA as well
as in the advanced RA stage patients with haplogroup K had significantly lower
meanings of DAS28-ESR and HAQ compared to the J haplogroup carriers. What is
more, in the K subgroup the percentages of RF- and antiCCP+ positive cases were
significantly lower than that in the other subgroups. In the H haplotype subgroup all
the RA parameters had intermediate values.

Conclusion. Thus, although the presented results are preliminary, our findings
demonstrate an impact of the certain mitochondrial haplotypes on the RA severity.
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IMPACT OF TOXOPLASMOSIS ON THE SEVERITY AND ACTIVITY
OF RHEUMATOID ARTHRITIS

Hadi A.%, Shuralev E.A?, Takashima Ya.}, Arleevskaya M.1.>

! Kazan Federal University, Kazan, Russia
? Kazan State Medical Academy, Kazan, Russia
3 Gifu University, Gifu, Japan

The pathogenesis of rheumatoid arthritis (RA), similar to development of a
majority of inflammatory and autoimmune disorders, is largely due to an
inappropriate or inadequate immune response to environmental challenges. Among
these challenges, infectious agents are the undisputed leaders.

Toxoplasmosis is a widespread parasitic disease caused by Toxoplasma gondii.
Infections with toxoplasmosis usually cause no symptoms in adult humans. The
population’s infection rates in various regions of Russia range from 15 to 50%, and
the incidence of congenital toxoplasmosis among infants is on the average 3-8
children per 1000 births. As the definitive host of Toxoplasma is a domestic cat, it is
the main source of the infection. The exposure most often occurs through the cat’s
feces, which can persist in the environment. Direct contact with cat feces (for
example, when cleaning a cat's toilet) is not the only and not the most common way
of infection. Much more often a person becomes infected with toxoplasmosis through
the soil contaminated by cats.

Most often the parasites invade different types of nervous cells, such as
neurons, astrocytes and microglial cells in the brain, and Purkinje cells in cerebellum,
that entailing neurochemical changes contributing in particulat to the mental
abnormalities from mood swings and depression to schizophrenia (Fond, 2013,
Webster, 2006, Duffy, 2015). Latent toxoplasmosis is associated with
immunosuppression (Flegr, 2013). Based on known mechanisms of the mental stress,
this condition might trigger RA development and exacerbate its severity (Hsu, 2014).
The link of schizophrenia and RA on the contrary is known to be inverse (Torrey,
2001). The immunosuppressive impact of the latent toxoplasmosis might either
aggravate, or exert a protective effect on the joint disease, or to play no role in its
pathogenesis at all. We aimed to study the impact of latent toxoplasmosis in the
severity of RA.

To date, the levels of anti Toxoplasmosis IgG antibodies (antiTOXO) were
investigated in 45 with early (eRA) and advanced (aRA) RA patients and 45 control
individuals (ELISA).

There was no difference in the ratio of the positive antiTOXO 1gG levels in the
groups — 24.4% in the controls and 28.3% in the patients. TOXO-positive eRA and
aRA patients had the milder course of the disease, as determined by the generally
accepted induces of RA activity and severity (DAS28-ESR, HAQ, ESR, serum CRP
levels, the ratio of rheumatoid factor positive and ratio of antiCCP-positive patients).
In addition, in the group of the TOXO-positive patients RA debuted 10 years later
than in the TOXO-negative one.
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W3YUEHUE ACCOIMAIIMA JJIUHBI TEJIOMEP C ®U3HUYECKON
AKTUBHOCTBIO U CIOPTUBHOM YCIEINHOCTBIO

Baneena E.B.l’z, Eroposa 9.C.2, AxMeToB I/I.I/I.Z, Kpasiosa 0.A!
LOIAOY BO Kasauckuit henepanbhblii yausepcutet, Kasanb, Poccus
2.®I'BOY BO Kazamckuii roCyJJapCTBEHHBIN MEAUIIMHCKUN YHUBEPCUTET, Ka3aHsb,
Poccus

TenoMepsl  SBIAIOTCS  MOTEHIMAIBHBIMA ~ MapKepaMu  «MHUTOTHYECKOTO
BO3pacTa» KJIETKM M EeCTECTBEHHBIM MapaMeTpoM Tporecca (PU3NOIOTHIECKOTO
CTapeHusi. YCTaHOBJIEHO, YTO J/JIMHA TEJIOMEp MOJOXKUTEIbHO KOPPETUpyeT ¢
YpOBHEM (DU3UYECKOW aKTUBHOCTH, JOKa3biBas TaKhUM OOpa3oM, YTO JBWKCHHE
MPOJJIEBAET YEIOBEKY TOJIbI JKU3HH. Llenpio HacTosmeld paboThl SIBUIOCH W3YUCHHE
accolMaly JJIUHBI TeloMep C (U3NYECKOW aKTHUBHOCTbIO U CHOPTHUBHOMU
yCHEmHOCThI0. B uccnenoBanun npussiin ydactue 921 poccuicKuil CIOpTCMEH
(71% myxumH, cpeaauii Bo3pact 20,7+8,4 rona; CKOPOCTHO-CHUIIOBBIC BHUJIBI CIIOPTA
(n=274), Buxbpl crmopra Ha BBIHOCIUBOCTH (N=58), emmnobOopctBa (N=108), BHIBI
copra Ha cpenHue AucTaHuu (N=186) u BUIBI CHOpPTa CO CMEIIAHHBIM
nposiBiieHreM ¢usnueckux kadectB (N=295)) u 689 310poBBIX, (UIHUECKH
HeakTUBHBIX JuIl (36% myxuuH, 20,8+£16,5 neT). 3a cpeaHIo JUIMHY TeJIoMep Opau
3HadyeHue 1/S (cootHomenue kommuectBa JJHK ¢ TeromepHoii mocienoBarenbHOCTH
K OJHOKONUHOMY y4acTKy reHomHou JIHK), ncnons3ys xomuuectBennyro II1[P B
peaJlbHOM BpeMeHH. B cpemHeM [iMHA TelOMep BCEX CIOPTCMEHOB COCTaBIIsIA
1,187+0,098 npotus 1,176+0,132 xoutposs (p=0,049). B xone aHanuza mo BHUaMm
CIIOpTa BBISBJICHO, YTO CaMble JUIMHHBIC TEIOMEPHI y CIIOPTCMEHOB CKOPOCTHO-
cuioBblx BUAOB crnoprta (1,197+0,102), nanee y emmnoobopues (1,192+0,094), y
cpenneBukoB (1,964+0,086), cmoptcmeHoB Ha BbeiHOCHUBOCTH (1,177+0,118) u
MEHbIIIas JUIMHA y TPEACTaBUTEICH BHUJIOB CIIOPTA CO CMEIIAHHBIM TMPOSBICHUEM
¢usnueckux kaudect (1,172+0,101). KoppensumoHHBIN aHaau3 mokasai, 4To C
POCTOM CIIOPTHBHOM KBaTM(DUKAIIMN YBEITUYUBAIOTCS JIJTMHBI TEJIOMEP CIIOPTCMEHOB
(p<0,0001, r=0,15; 3MC (n=3) - 1,225+0,075, MCMK+MC (n=184) - 1,206+0,095,
KMC (n=263) - 1,192+0,101, ¢ paspsaom (n=174) - 1,192+0,098, 6e3 paspsaa
(n=310) - 1,16940,094). TTony4eHHbIe HAMH JaHHBIC MOKA3BIBAIOT, YTO CIIOPTCMEHBI
UMEIOT 3HAaYMMO 0oJiee ITMHHBIC TEJIOMEPHI, YeM JINIla KOHTPOJIBHON BBIOOPKH, UTO
MOET OBITh OOYCJIOBJICHO WX TOBBIIICHHBIM ypOBHEM (PU3NYECKONW aKTHBHOCTH.
Kpome Toro, ycTaHOBIIEHO, UTO YeM BHIIIIC CIIOPTUBHAS KBAaTU(UKAIS, TEM JJIMHHEES
TEJIOMEepPHI
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New approaches for therapy and diagnostics

Hoegvle nooxoowt 6 mepanuu u OuazHocmuke 3a00/1€6aHU

THE VARIANCE OF INFLAMMATION MARKERS IN LIVER DISEASE
INDUCED BY CCIl, AND CORRECTION BY L-ASCORBAT 1-
(2-HYDROXYETHYL)-4,6-DIMETHYL-1,2-DIHYDROPYRIMIDIN-2-ON

Vyshtakalyuk A.B.}, Diabankana R.G.K."? Parfenov A.A.*?,
Gumarova L.F.}, Nazarov N.G.*?, Zobov V.V.*?, Bushmeleva K.N.}*, Sudakov
I.LA.}3, Galyametdinova I.V.}, Semenov V.E.!

! _ IOPC KSC RAS, Kazan, Russia
2 _ Kazan Federal University, Kazan, Russia
¥ _ Kazan National Research Technological University, Kazan, Russia

The compound l-ascorbat 1-(2-hydroxyethyl)-4,6-dimethyl-1,2-
dihydropyrimidin-2-on (pyrimidine (I1)) as the most effective hepatoprotector [1] was
revealed among pyrimidine derivatives such as Xymedone medicine (pyrimidine (1))
known as reparation-regeneration treatment. As well the most expressed
actoprotective activity among pyrimidine derivatives was discovered for the
pyrimidine (I1) [2].

The inflammation is one of the components in the pathogenesis of liver
diseases. So we studied any cytokines (inflammation markers) in the lysates of rat
liver by multiplex analysis on the Magpix unit and Merck reagents for investigation
some of the mechanisms of pyrimidine (Il) action. Before analysis the mature Wistar
male rats were subjected to toxic impact of CCl, (5 days, 35% oil solution, per os, the
daily dose 1.5 ml/kg of solution). After the toxic damage of liver, we injected
pyrimidine (1) intraperitoneally in the doses 0.22 u 2.2 mg/kg that caused expressed
improvement of structural-morphological state of liver. As a matter of comparison we
studied Thiotriazolinum preparation in the effective dose 2.4 mg/kg in the same
conditions. The control group was injected by saline similarly.

The researches of structural-morphological state of liver we curried out by
microscope Nikon with digital camera and software program NIS-B. It was shown,
on day 3, under pyrimidine (II) in the dose 0.22 mg/kg the area of necrosis and
steatosis lesion decreased 2.9 times, on day 7 decreased 7.9 times. On day 3, under
pyrimidine (I1) in the dose 2.2 mg/kg the area of lesion decreased by 14%, on day 7
decreased 17.1 times in comparison with the control.

The study of cytokines in liver lysates as inflammatory markers showed that in
a day after CCl, administration IL-1a, IL-3 and IFNy were increased. I1L-10, IL-3,
IFNy increased but IL-1o decreased on day 3 (figure 1-4). From this is follows that
the activation of immune responses is importantly in the development of liver
pathology.
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The level of pro-inflammatory cytokines IL1-a u IL1-f in experimental groups
was lower than in control. Moreover, in pyrimidine (I1) groups the decrease of IL1-3
was more pronounced in comparison the Thiotriazolinum group. IL-3 u IFNy under
pyrimidine (I1) in doses 0.22 and 2.2 mg/kg decreased in contrast the group
medicated by thiotriazolinum. The pyrimidine (1) was more effective at the dose of
2.2 mg/kg. Thus, the pyrimidine (Il) influenced on the level of 4 cytokines and
showed advantage in comparison with thiotriazolinum preparation. The level of
cytokines in the blood serum was lower than minimum values (table 1).

Table 1 — Cytokines level in the blood serum (pg/ml)

Group IL-Ta IL-1P IL-3 IL-4 IFNy
Control (n=2) <196.84] | <2.49] <2.01} <9.14] <2.31}
<196.84| 3.93 <2.01] <9.14| 3.05
Pyrimidine (I1) 1.5 | <196.84] | <2.49] <2.01} <9.14] <2.31]
mg/kg, per os <196.84| <2.49] <2.01} <9.14| <2.31}
(n=3) <196.84| 10.78 <2.01] <9.14] <2.31]
Pyrimidine (1) 0.73 | <196.84] | <2.49| <2.01} <9.14] 3.9
mg/kg, per os <9.14]
(n=1) <9.14|

The research was financed by Russian Science Foundation grant number 14-
50-00014.
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N3MEHEHUE MAPKEPOB BOCIHAJIEHUSA ITPU TATOJOI'MU IEYEHMU,
WUHJYIIUPOBAHHOW CCl, U KOPPEKIIUU BEILIECTBOM
L-ACKOPBAT 1-2-TUAPOKCHUDTUJI)-4,6- TUMETHWJI-1,2-
JUTUAPOIIUPUMUINH-2-OHA
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CynakoB I/I.A.l’s, I'anxameranHoBa I/I.B.l, Cemenos B.D.}

' _MODX um. A.E. Ap6ysosa KasHII PAH, Kazaus, Poccus
?_ ®I'AOY BO Kasanckuii eaepatbHbrii yHuBepcuretT, Kazanp, Poccus
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Cpenn NpoU3BOJHBIX MUPUMHUIMHA, & WUMEHHO, JIEMCTBYIOUIETO BEIIECTBA

JIEKapCTBEHHOTO CPEJICTBA PETreHEepalliOHHO-penapaioHHoro aerctus Kenmenona
(mupumuaunaa (1)), BeigBIIeHO coeawHeHue L-ackopOat 1-(2-ruapoxcudtii)-4,6-
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numeTun-1,2-muruaponupumuana-2-ona  (mupumuaud (1)), obmagaromee Oonee
BBIPA)KEHHOM  IenaTONpOTEKTOPHOW  aKTUBHOCTBhIO [l] MO  cpaBHeHHIO ¢
nupumuauaoMm  (l). s sToro ke COeNMHEHHWs BBISBIEHA HAWOOJIbIAS
aKTOIPOTEKTOPHASI aKTUBHOCTh CPeAM MPOou3BoAHbIX nupumuauHa (1) [2].

Bocnanenue siBasieTcss OIHOM M3 COCTABJISIIONIMX B IMAaTOT€HE3e 3a00JIeBAHMIMA
neueH. B cBs3M ¢ 3TUM, B TIaHE M3YYCHUS MEXaHU3MOB JeiicTBus nmupumuanaa (1),
METOJIOM MYJIBTHUIUIEKCHOTO aHaimM3a Ha npubope MagpiX ¢ HabopoM peareHTOB
Merck wccnemoBan ypoBeHb HEKOTOPBIX ITUTOKHHOB (MapKepOB BOCHAJICHHS) B
rOMOTe€HaTaX TMEYEHU KPBIC, y KOTOPHIX CHauajlla HUHAYUUPOBAIM TOKCUYECKUIM
TeIaTuT IyTeM S5-KpaTHOTO nepopaibHoro BBeneHus 35% pactBopa CCly, a 3arem, B
TeyeHue 21 gHeill exxenHEeBHO BHyTpuOprommnHO BBOAWM nupuMuauH (1) B mozax
0.22 u 2.2 Mr/kr, pu KOTOPBIX HAOIIOAATN MOJOKUTEIBHOE BIMSHUE BEIIECTBA Ha
CTPYKTYpHO-MOpP(}OJOTUUECKME HW3MEHEHHMs] B TieueHU. B KkauyecTBe BeliecTBa
CpaBHEHUSI IO AHAJIOTMYHOM CXEeMe HCcCcleoBaiu THOTpUa3oiuH B d()PEKTUBHOU
no3e 2.4 mr/kr. KoHTpoJIbHOM TpyIIie aHAJIOTMYHO BBOJUIN (PU3PACTBOP.

HccnenoBanre CTpyKTYpHO-MOP(OJIOTHUECKMX WM3MEHEHUH B TICYEHH C
nomMoInbo Mukpockora Nikon ¢ rudpoBoii kaMepoi 1 IporpaMMHBIM 00eCTICUeHHEM
NIS-B nokazanu, uro o nevicreuem nupumuauna (1) B noze 0.22 mr/kr Ha 3 neHb
TJIONIA]b TTOPAYKEHUS TIEYEHW CHU3WIACh B 2.9 pa3, Ha 7 neHb — B 7.9 pa3. Ilpu no3e
2.2 Mr/Kr Ha 3 JIeHb IUIOIIA/Ib TMOPAKECHUS CHM3WJACh Juilb Ha 14%, HO Ha 7 JICHb
Ob1a B 17.1 pa3 MeHblle, 4eM B KOHTPOJIE.

[Ipn wuccienoBaHUM IUTOKMHOB B KayeCTBE MAapKEpOB BOCHAJCHUS B
roMoreHaTax IeUeHH, ObIIO TTOKa3aHo, 4To Yepe3 cyTku nocie Beeacaus CCly Oblm
noBeimens! |L-1a, IL-3 u IFNy, Ha 3 nens moBeicwimmch IL-1B, IL-3, IFNy, a IL-1a
cHu3wics (pucyHok 1-4). M3 storo cieayer, 4YTo B pa3BUTHU MATOJIOTMHU IEUCHU
UTpaeT poJib aKTUBAIIMS UMMYHHBIX OTBETOB, CBSI3aHHBIX C BOCIIAJICHUEM.

Tabnuna 1 —YpoBeHb IUTOKWHOB B CHIBOPOTKE KPOBHU (TIT/MJT)

Tpynma IL-10 IL-1B IL-3 IL-4 IFNy
Kontporns (N=2) | <196.84] | <2.49] | <2.01] | <9.14] | <231
<196.84] | 3.93 <201, | <9.14] | 3.05

[Mupumuaun (11) <196.84] | <2.49| <2.01} <9.14| <231}
1.5 mr/kr, per os <196.84| | <2.49| <2.01} <9.14] <2.31}

(n=3) <196.84] 10.78 <2.01} <9.14| | <2.31|
[Mupumuaun (1) <196.84| | <2.49| <2.01} <9.14] 3.9
0.73 mr/kr, per oS <9.14]

(n=1) <9.14]

B onbITHBIX Tpynmnax, ypoBeHb IPOBOCHANUTENBHBIX TUTOKMHOB |L1-00 m IL1-
B ObuT HUXKE KOHTpOJIA, TpuueM it nupumuauHa (1) camkenne IL1- 6pu10 Gonee
BBIPAKEHHBIM 110 CpPaBHEHHIO ¢ THOTpHa30iMHOM (BeulecTBOM cpaBHeHus). IL-3 u
IFNy mpu BBemennn nupumuanaa (l1) B mozax 0.22 w 2.2 MI/Kr CHU3WUIIUCH, B
OTJIMYME OT TPYMNIbl, JIeYeHHON THOTpHAa30JMHOM, MpPU 3TOM B A03€ 2.2 MI/KT
nupumuanHa (I1) mposiBiisin Gonee BeipaskeHHBIN dPdekT. To ects, mupumunus (1)
OKa3aJl BIIMSHUE HA YPOBEHb 4 LIMTOKUHOB, MPOSIBUB MPEUMYILIECTBO 110 CPABHEHUIO C
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TuotpuazonuHoM. B ChIBOPOTKE KPOBH YpOBEHb IIUTOKMHOB B OCHOBHOM OBLIT HIKE
MUHHMMAaJIbHBIX 3HaueHui (Tabmauna 1).

Pabota BrinonHena npu punancosoit noanaepxkke PH® rpant Ne 14-50-00014.
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NCCIEAOBAHUE DYOPEKTUBHOCTHU ®OCOPOPCOJAEPKALIUX
AHAJIOTI'OB ITPUPOJHBIX AJIKAJIONJ10B KOHBOJIOTAMU/INHOB B
KAYECTBE IPOTUBOBOCHAJIMTEJBHBIX CPEACTB HA MO/JEJIN
KAPPAIT'NHAH-UHAYIIUPOBAHHOI'O OTEKA

Jlennna O.A.", Boimrakamok A.B., ['ymapoBa O
TarapuHOB ,[[.A.l, 30608 B.B."?, MwupoHoB B.®o.!

! _ MO®X um. A.E. Ap6ysosa KasHI[ PAH, Kazaus, Poccus
> _ ®I'AOY BO Kasanckuii eepansubiii yausepeutet, Kasans, Poccrst

OcTtpoe BocnajeHue sBISETCS OAHONM M3 (OPM BpPOXKICHHOW HMMYHHOU
3alUThI U IPEICTABISAET COOOM OJIUH U3 OCHOBHBIX OTBETOB HAa TPAaBMbI, HH(MOEKIIUU U
pa3ApakeHus, OMOCPEIOBAHHOIO JIEMKOIMTaMH. B Hacrosiee BpeMs akTyajeH
MOMCK HOBBIX MPOTHUBOBOCHAIUTEIBHBIX MpPENapaToB C BBICOKUM TEPaNeBTUYECKUM
HHJIEKCOM, CIIOCOOHBIX KYMHUPOBATH MPOIECC BOCIMAJEHUS] HAa HAaYaJdbHOM 3Tare ero
pa3BUTHSL.

br110 moka3zaHo paHee, YTO KOHBOJIFOTAMUAMHBI M UX TTPOU3BOIHBIC 00JIaal0T
pPAOM  aKTUBHOCTEH, CpeId  KOTOPHIX  BBISIBJICHA  MPOTUBOMUKPOOHAS,
MPOTHUBOSI3BEHHAsI M MPOTHUBOBOCHIAIUTEIbHAS [1-5]. XHHOJIUHOBOE SIAPO OTHOCUTCSA
K YHCIIY MPUBEIUTHPOBAHHBIX TE€TEPOIMKIOB M MPOSIBISET MIMPOYANIINN CIEKTP
OMOJIOTUYECKON aKTUBHOCTU. B MHCTUTYTE OpraHnyeckod U (U3MUECKON XUMUU UM.
A.E. ApOy3o0Ba Obu1 cuHTE3UpOBaH psif hochopcoaepKaluX aHAIOTOB MPUPOTHBIX
AJKAJIOUI0B — KOHBOJTIOTAMUAUHOB U XUHOJIMHKAPOOHOBBIX KUCIIOT [6].

b0 HACTOSAIIETO UCCIICIOBAHUS OBLIIO M3yYEHHE MPOTUBOBOCTIAIUTEIHLHOM
aKTUBHOCTH HOBBIX (ochopcoaepkalux aHajIOroB MNPHUPOJIHBIX aJTKAJIOUIOB Ha
MOJIETU KapparuHaH-uHIyIIMPOBAHHOIO OTEKa.

beiio mporecTupoBaHO YeThIpe HOBBIX (ochopcoaepkammx aHajJoroB
koHBoJtoTaMuIMHOB (I, 111) u xunonmuukapOonoBeix kucior (I, 1V) B nozax 1/100 u
1/10 or JIlsg (JIso paBuo 300 wmr/kr, 378 wmr/kr, 397 wmr/kr, 450 wMr/kr
COOTBETCTBEHHO).
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X IP<’0 X A
o R R _ 0
N N P
H R R
IX=H,R=0CH; I X=H, R=0CHj;
lll X =Br, R=C,Hj IVX=Br,R=C,Hjg

Uccnenyemble coenunenuss pactBopsiii B JIMCO wu BBOOWIM KpbIcaMm
NEpPOpPAIBHO 3a 4Yac O MOJAEIUPOBAHUS OTEKa. 3areM d4epe3 2, S5, 24 yaca mocie
BBEJICHUSI KapparMHaHa MpOBOJIWIM u3MepeHus oreka (mpubop Plethysmometer
dupmer Ugo Basile) u B kpoBu omnpenensiiin obriee koiuuecTBo Jiekikonutos (WBC)
U ux cyononyisaiuii aumdorutos (Lym), monoruToB (Mon) u rpanynoiutos (Gra)
Ha aBTOMAaTU3MPOBAHHOM TeMaTroJiorndeckoM aHajiau3aTope Mythic 18Vet (3akyruieH
o ipoekty PH® rpanT Ne 14-50-00014).

[Io cpaBHEHHIO C KOHTPOJBHOM TIPYyNIOH, B KOTOPOM HE IPUMEHSUIIH
UCCJIEyEMbIE COEIMHEHHS, BO BCEX OMNBITHBIX TIPYIIax OTIWYMI MO CTENEHU
BBIPO)KEHHOCTU OTEKa BBISBIEHO He ObUI0. IIpu mccnenoBannu mokasareneil KpOBH
OBLJIO BBISIBIIEHO, YTO B KOHTPOJIBHOM TPYMIE YBEIUYMBAIOCH YUCIO JEUKOIIMTOB Ha
2, 5 m 24 4 mocne BBeIEHUS KappareHWHa, ¢ TMKOM Ha 5 4. B cooTHomeHun
cyOrnonynanuii JeHKOIMTOB HabIt01amu CHIbKeHre Lym Ha 2 u 5 4 ¢ yBenuueHueM
yepe3 cyTku, yBenuueHne Mon u Gra Ha 2 u 5 4 (UK Ha 5 4) ¢ BOCCTAaHOBJICHUEM
yepe3 CyTkd. llpu BBegeHMM HCCIIEyeMbIX BEIIECTB HAOJIOJAIM yMEHbIICHHUE
W3MEHEHUH 10 CPAaBHEHHWIO C WHTAKTHOW BBIOOPKOM TMOKa3aTenel KpoBU (YHCIIO
JICHKOIIMTOB M COOTHOIICHHUE UX CYyONOIMYJISIIHii), YTO CBUACTENLCTBYET O CHIKCHHUH
PEaKTUBHOCTH UMMYHHOM CUCTEMBI.

Haubonee cyniecTBEHHbIE pa3ivyuus C KOHTPOJEM ObUIM BBISIBICHBI JJIS1 BCEX
UCCIIeAyeMbIX BeEeCcTB npu BBeAeHUH B 103ax 1/100 ot JIs,. Hanbonbmmii 3¢ dext
Ha HCCIIeJIOBaHHbIC TOKa3aTeln KpoBU nposiBwin coenuuenus | u ll, comepxaniue
pu pochope METOKCUITbHBIE 3aMECTUTENH.
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STUDY OF EFFICIENCY OF PHOSPHORUS-CONTAINING ANALOGUES
OF NATURAL ALCALOIDS CONVOLUTAMYDINES
AS ANTI-INFLAMMATORY AGENT IN MODEL OF
CARRAGEENAN-INDUCED EDEMA

Lenina O.A.}, Vyshtakalyuk A.B.', Gumarova L.F.", Tatarinov D.A.,
Zobov V.V.*? Mironov V.F.}

! _ IOPC KSC RAS, Kazan, Russia
2 _ Kazan Federal University, Kazan, Russia

Acute inflammation is one of the form of innate immune protection that is one
of the major response on injury, infections and irritations via leucocytes. Now the
searching of new effective anti-inflammatory preparations that able to stop the
inflammation process is very relevant.

Earlier, it was shown that convolutamydines and its derivatives have several
activities, for example antimicrobial, antiulcer and anti-inflammatory [1-5]. The
quinoline nucleus refers to the number of privileged heterocycles and shows wide
range of biological activity. The series of phosphorus analogs of natural alkaloids
convolutamydines and quinoline carboxylic acids was synthesized in the A.E.
Arbuzov Institute of organic and physical chemistry [6].

The aim of the investigation was study of anti-inflammatory activity of the
new phosphorus analogs of natural alkaloids convolutamydines in the carrageenan-
induced edema.

It was tested four new phosphorus analogs of convolutamydines (I, 111) and
quinoline carboxylic acids (II, IV) in doses 1/100 and 1/10 of LDsy (LDsq are 300
mg/kg, 378 mg/kg, 397 mg/kg and 450 mg/kg correspondingly).

Ho © o COOH
X P~ X N
(@) R R _ 0
N N P’
H R R
I X =H, R=0CHj, 1 X=H, R=0CH,
Il X = Br, R= C,H; IVX =Br, R =C,Hs

Tested compounds were dissolved in the dimethylsulfoxide and administrated
per os to rats an hour before the simulation edema. After that we measured an edema
2, 5, 24 hours after injection of carrageenan by device Plethysmometer (Ugo Basile).
At the same time we measured leucocytes number (WBC) and subpopulations of
them (lymphocytes (Lym), monocytes (Mon) and granulocytes (Gra)) in the blood of
rats by the automated hematology analyzer Mythic 18Vet that bought on the funds of
Russian Science Foundation grant number 14-50-00014.

The severity of edema in all experimental groups doesn’t different from
control group that wasn’t medicated. It was shown WBC in control group increased
after injection of carrageenan through 2, 5 and 24 hours with a maximum of 5 hours.
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In the subpopulations ratio we observed the decreasing of Lym through 2 and 5 hours
and increasing of them through 24 hours. Mon and Gra increased through 2 and 5
hours peaked for 5 hours and recovered through 24 hours. The changes of blood
indices in relation of intact value in experimental groups were less than in control.
The obtained results indicate a decrease in the reactivity of the immune system.

The most pronounced differences with control group were observed for all
compounds in doses of 1/100 of LDsy. The maximum effect on the blood indices was
shown for compounds | and 1.
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POTENTIAL USE OF FLUORIDE NANOPARTICLES
AND RARE EARTH DOPED FLUORIDE NANOPARTICLES
(PRF3, LAF;, PR:LAF; IN BIOMEDICINE (PHOTODYNAMIC THERAPY):
CYTOTOXICITY AND PHOTOTOXICITY

Pudovkin M.S., Zelenikhin P.V., Krasheninnicova A.O., Nizamutdinov A.S., Ferraro
A., Semashko V.V., Paviov V.V.

Kazan Federal University, Kazan, Russia

Rare-earth doped fluoride nanoparticles (NPs) are promising photosensitizers
for photodynamic therapy. In this study intrinsic cytotoxicity and photoinduced
toxicity of two different preparations of Pr:LaF; (Cp,=30%), PrF; and LaF; NPs were
explored. NPs intrinsic cytotoxicity was tested toward four eukaryotic cell-model
systems (A459, SW837, MCF7 and Colo320, human tumor cell lines) and
prokaryotic (Salmonella typhimurium TA 100) as well. Cancer cell overgrowth
(A459, SW837 and MCF7) was detected after treatment with the first NPs
preparation at three concentrations (5mM, 1mM, 0.5mM). To overcame this issue, a
new NPs synthesis was performed. New Pr:LaF; NPs (hydrodynamic radius 18 £ 1
nm) were not toxic toward Colo320 and Salmonella cells at millimolar concentrations
(survival 96% and 94% for 1 mM and 0.5 mM respectively), whereas for the other 3
cell lines experiments are ongoing. NPs photoinduced toxicity was obtained with
lasers at 473, 532, 605, and 750 nm continuous wave (CW) as well as pulse lasers
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(average power density 1.3 mW/cm?). Best phototoxicity was achieved in Salmonella
in presence of Pr:LaF; (survival of 51%, 20%, 36%, and 29% for 473, 532, 605 and
750 nm respectively). Furthermore, pulse laser irradiation itself was toxic for bacteria
at 1.3 mV/ecm? and the survivals were 62%, 61%, 48%, and 46% for 473, 532, 605
and 750 nm respectively. Survivals of the bacteria for 473, 532 nm CW irradiations
were 25%, 41% for 473 nm, 532 nm respectively. Finally, 473, 532 nm CW laser
irradiations were not toxic against bacteria at 1.3 mW/cm?.

TEPMO4YYBCTBUTEJIbHBIE HAHOYACTHIIbI PRF;, LAF;, PRILAF;
JJIA BUOMEJINIUHCKUX ITPUMEHEHHUU

[Tynokun M.C., 3enenuxuH I1.B., [TaBnos B.B., Mopo3os O.A., Jlykunona E.B.,
Kopsxosuesa JI.A., Cemamko B.B.

OI'AOY BO Kazaunckuii penepanbubiil yauepcuteT, Kazans, Poccus

B Hacrosiee BpeMsi aKTUBHO Pa3BUBAIOTCA TAaKUE BBICOKOTEXHOJIOTUYHBIC
METO/Ibl JICUCHUsI PAKOBBIX OITyXOJieH, Kak (OTOJMHAMUYECKAs Teparus, a TaK Ke
rubpuHeie  GoToTepMaIbHas-/GoTonMHAMUYECKass U Ppano-/GhOoToIuHAMUAYECKAS
Tepanuu, KOTOPhIE OCYILECTBISIOTCS MPU OOJYYCHUU OIYyXOJIeM PEHTIECHOBCKUM,
BUJIMMBIM WJIM MHQPAKpacHbIM H3IyYCHUsIMU. JIOKaJIM30BaHHBIE B OMMYXOJH
HAHOYACTHULIBI (HAHOCTIMHTUJUISITOPBI (HO)), KOHBIOTUPOBAHHBIE c
(dhorocencudunuzatopamu (PC), 3pPekTUBHO MEeper3ydaroT najaroiiee u3aIyuyeHnue
B BUJUMBIN CBET HYXHBIX IJIMH BOJH, akTuBHpys @C. B maHHbpIX Buaax Tepanuii
OYCHb AKTYaJIbHBIM SIBJISIETCS TEMIIEpaTypHBIM KOHTPOJIbL 00ydaeMoM 0O0JacTh BO
BpeMs Teparnuu, MO03TOMY OYeHb BOCTpeOOBaHbI TepMouyBcTBHUTENbHBIE HC,
pabotaromume B ¢usnongornyeckoM auamazone temmepatyp (10-50 °C). B kauectse
takux ~HC  mpemnmaraeTcss  UCHOJIb30BaTh ~ HAHOYACTUIIBI  TPUQPTOPHUIOB,
AKTUBUPOBAHHbIE HOHAMHM PEIKO3EMENIbHBIX JJIEMEHTOB. biaromapss Xopomum
ONTHUYECKHM CBOICTBaM, HHU3KOW TOKCHYHOCTH, TEPMOUYYBCTBUTEILHOCTH B
(U3HOIOTUYECKOM JHana3oHe TeMIeparyp, MPOCTHIM U IKOHOMHUYHBIM METOJaM
CUHTE3a JIaHHbIE HAHOYACTHUIbI SABJISIIOTCS OYEHb MEPCIEKTUBHBIM HAHOMAaTEPHUAIOM
JUIsl  yKa3aHHbBIX Tepanuid. B ganHHOM paGoTe, Mbl NPUBOAUM JaHHbIE 00
HCCIICIOBAHUM  MYJbTU(YHKIIMOHAIBHBIX TEPMOYYBCTBUTEIBHBIX HAHOYACTHUIIAX
LaFs:Pr (12%). Hanouactuipl ObUIM CHHTE3UPOBAHBI METOJOM CO-OCAXKICHHUS B
pactBope. Pasmep u ¢dopma wucciaenoBamuch METOJOM  MPOCBEUYMBAIOINICH
BJIEKTPOHHOM MHUKPOCKOIIUM BBICOKOTO pazpemicHus. Da3oBbli COCTaB HAHOYACTHIL
onpeaesuics METO/I0M PEHTTEHOCTPYKTYPHOTO aHaau3a. N3menenus
KM3HECTTOCOOHOCTH OMmyXoeBbiX KieTok (Colo 320) B npucyrcTBuu HU orieHeHs! B
MTT-recte. JlroMHHECLIEHLIMS HAHOYACTHUI[ BO30YKJIalach HMITYJIbCHBIM JIa3€pOM
(murenbHOCTH UMITyJIbca 10 HC, yacToTa cienoBanust umiyiabcoB 10 ') Ha mnuHe
BoJNHbI 444 um. Peructpanus CHEKTpOB JIIOMHUHECICHIIMK TPOU3BOANIACH
cnektpomerpom StellarNet ¢ paspemennem 0.5 HM. bBbII0  BBISIBIEHO, YTO
Hanovactuibl LaF;:Pr (12%) npencraBistor co00il HAHOKPUCTAILIBI TeKCAarOHATBLHOM
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CTPYKTYpBI, cOOTBeTcTBYrowmerd marpuuam LaF; m PrF; co cpegnum numamerpom
nopsaka 18+5HM. BbDKHBaeMOCTh KJICTOYHOM KyapTypel COl0 320 npum
koHneHtpauuu HY 0.05 MM, 0.5 MM, 5 MM u 25 MM coctaBuiia 98%, 94%, 75% u
37%  COOTBETCTBEHHO. M3MepeHus  3aBUCHUMOCTH  HMHTEHCUBHOCTH  IIOJIOC
JIOMUHECLHEHIIMM OT TEMIIEpaTypbl MOKa3ajdd, 4YTO OTHOUIEHWE MHUKOBBIX
MHTCHCUBHOCTEW Ha JyIMHAX BOJIH 483 1 523 HM, COOTBETCTBYIOIIMX MEPEX0IaM 3P0—
3H, u *Po- *Hs cooTBercTBEHHO, npu u3MeHeHuu temneparypbsl ot 7°C mo 47°C,
yBenuuuBaetcs B 1,25 pasza. Takum oOpa3zom, Hanowactuubl LaFsz:Pr (12%) ne
TOKCUYHBI npu MUKPOMOJISIPHBIX KOHIICHTpAIUsIX, 00J1a1at0T
TEPMOUYYBCTBUTEILHOCTHIO B (DM3MOJIOTHYECKOM amamna3oHe Temmeparyp. [lomocsr
ucmnmyckanus aaHHbIX HY cooTBeTcTBYIOT mosocam morionieHuss Takux DC, kak
aKpUJIMH ¥ UHaHuH. Bce 3TO gaeT ocHOBaHMS mojaraTh, YTO HaHo4acTuubl LaFs:Pr
(12%) moryT ObITh UcniONIb30BaHbl B kauecTBe HC s poronnHamMudeckoit Tepanuu,
a Tak ke TUOpPUAHBIX (OTOTEPMAIbHOMN-/(HOTOMMHAMUYECKOH U pajauo-
/@oToarHAMUYECKOM Teparui.

PRACTICAL APPLICATION OF BIACORE T200 BIOSENSOR
IN BIOMEDICAL RESEARCH

Aleksandrova N.M.

Kazan Federal University, Kazan, Russia
Federaral center of toxicological, radiating and biological safety of laboratory of
biochemistry and molecular genetic analysis

Optical biosensors BIACORE work on the surface plasmon resonance effect.

The effect of surface plasmon resonance Surface Plasmon Resonance (SPR)
was discovered in 1960 SPR relates to the field of quantum nanooptics.

The mobility of the plasmon and the magnitude of the resonance angle depend
on the interaction of the plasmon field Evanescence with the environment behind the
mirror that lets us "look from the other side of the mirror". The value of the resonant
angle is proportional to the refractive index in a thin layer medium for the gold (~ 300
nm). Tracking the change in resonant angle can be captured for mass transfer of any
substance between a free environment and this layer. On the surface of the optical
chip is fixed one partner of intermolecular interactions. The biosensor registers the
mass-transfer of second partner of interaction between the environment and the
measurement zone at the surface of the optical chip.

Both partners - any objects from low molecular weight substances to larger
supramolecular structures (e.g. micelles, liposomes, viruses, and even cells).

The advantages of optical biosensors Biacore

* Quantitative analysis over a wide dynamic range of analyte concentrations (~
9 orders of magnitude)

* Highest sensitivity when working with low molecular weight analyte (limit of
detection > 50 and Biacore T200 - no restrictions)
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» Microfluidic system with variable topology IFC Microfluidic System - a
microfluidic integrated module with controllable oil-hydraulic / pneumatic
microcephaly

* 4 liquid flow-through nano-cuvettes 20 nl (2 10 - 8 1)

* 4 optical registration system SPR

* 4 e-channel recording

* Developed software - management, analysis and modeling - flexible planning
and programming of experiments - a high level of automation

* The possibility of a molecular "fishing"

MNPAKTUYECKOE IIPUMEHEHUE BUOCEHCOPA
BIACORE T200 B BUOMEJINLHUHCKUX UCCJIEJOBAHUSAX

Anekcangpoa H.M.

OI'AOY BO Kazaunckuii penepanbubiil yauepcuteT, Kazans, Poccus
OI'BHY «®IUTPE-BHUBWN», Kazans, Poccus

Ontuyeckue 6uocencopsl BIACORE pabotator Ha 3(pdexTre moBEpXHOCTHOTO
TJIA3MOHHOTO Pe30HaHCa.

O¢dekr TNOBEpXHOCTHOrO IIa3MOHHOTO pe3oHaHca Surface Plasmon
Resonance (SPR) Obu1 oTkpeIT B 1960 1. SPR OoTHOCHTCS K 00JIaCTH KBaHTOBOK
HAHOOIITHKH.

[TogBMKHOCTh TIJIA3MOHA W BEJIWYMHA PE30HAHCHOTO VYIJIA, 3aBUCUT OT
B3aMMOJICHCTBHUS 3BAHECIICHTHOTO IOJS IJIJa3MOHA CO CPENod 3a 3epKajioM, YTO
MO3BOJISIET  «BarfiiHyTh B 3a3epkaibe». BenmnunHa  pe3oHAHCHOTO  yriia
MPOTIOPIIMOHANIEHA KOA(DPHUITUEHTY MPETOMIICHUS B TOHKOM CJIO€ CPEJIbl 32 30JI0TOM
(~ 300 uM). OTtcnexuBasi U3BMEHEHHE PE30HAHCHOTO yIila MOXKHO PETUCTPUPOBATH
MacCOIIEPEHOC JIIOOBIX BEIIECTB MEXIy CBOOOJHOW cpemorl u 3TuM cioeMm. Ha
MOBEPXHOCTU ONTHUYECKOTO YHIA 3aKPEIUIIETCS OJUH MapTHEP MEXMOJEKYISIPHOTO
B3aUMOJICUCTBUSI.  BHOCEHCOp PETHCTpUPYET MAacco-TIEPEHOC BTOPOTO MapTHEpa
B3aMMOJEHUCTBUSA MEXIY CPEIOW U 30HOM U3MEPEHUS Y MOBEPXHOCTH ONTHYECKOTO
quIa.

O6a mapTHepa - JOOBIE OOBEKTHI OT HHU3KOMOJEKYJISIPHBIX BEIIECTB [0
KPYIHBIX HaJMOJEKYJSIPHBIX CTPYKTYpP (HampuMep, MUIIEIIIbI, IUTTOCOMBI, BUPYCHI U
JIa)Ke KJIETKH).

[IpeumyiecTBa onTuyeckux orocencopos Biacore

o KonuvecTBeHHBI aHanuM3 B I[IMPOKOM JIMHAMHYECKOM JIMAIa30He
KOHLIEHTpauui aHanura (~ 9 nopsakos)
. Pekopano BBICOKAs YyBCTBUTEIBHOCTb npu paboTe C

HU3KOMOJICKY/ISIpHBIMU aHamuTamu (ropor aetekiwu > 50 Jla, a y Biacore T200 - 6e3
OTPaHUYECHHUIA)
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° MukpoxxuakocTHass cucremMa ¢ u3MeHseMod Tomosiorumed  IFC
Microfluidic System - MHKpPOXXHUIKOCTHOW WHTETPATBHBIN MOAYJb C YIPABISIEMBIMU
MTHEBMO-THAPABINYCCKIMH  MHUKPOKJIAITaHAMHU

o 4 XKUIKOCTHBIX MPOTOYHBIX HaHO-KIOBETHI 20 Hit (2 * 10 - 8 1)

o 4 onTU4ecKHUX cuctemsbl peructpaunu SPR

o 4 3JIEKTPOHHBIX KaHaIa PEerUCTPaALIT

o PasButoe mnporpammHoe oOecmedyeHue - yHOpaBlIeHHE, AaHAIU3 U

MOJICIMPOBaHUE - TMOKOE IUIAaHMPOBAaHHE M IPOrPaMMHUPOBAHUE SKCIIEPUMEHTOB -
BBICOKHMI YpOBEHb aBTOMATU3ALIUU
o B03MOXHOCTh MOJIEKYJIIPHOUN «pBIOAnKm» ((pUIIMHTA)

ANALYSIS OF ATOMIC FLUCTUATIONS IN THE
DNA-ANTIBODY COMPLEXES

Akberova N.1.1, Zhmurov A.A.2, Nevzorova T.A.L, Litvinov R.1.1®

'Kazan Federal University, Kazan, Russia
“Moscow Institute of Physics & Technology, Dolgoprudny, Moscow Region, Russia
3University of Pennsylvania School of Medicine, Philadelphia, PA, USA

Antibodies against double-stranded DNA play an important role in the
pathogenesis of autoimmune diseases, such as systemic lupus erythematosus.
Structural analysis of antibody-DNA complexes provides an insight into the role of
DNA-containing immune complexes in human pathology and can help in the
development of new diagnostic and therapeutic methods. Here we investigated the
structures of complexes formed by a Fab fragment of an anti-DNA antibody with
double-stranded DNA (dsDNA) containing or not containing a thymine dimer, using
the equilibrium molecular dynamics. Simulation trajectories were analyzed by the
principal component and normal mode methods.

It was found that removal of the covalent bond in the thymine dimer led to
changes in the structural dynamics of the light and heavy Fab chains and also of the
DNA chains. A significant increase in the mobility of the Fab light chain with higher
fluctuation amplitude was observed throughout the entire simulation in the region of
contacts with DNA in the structure without the thymine dimer, indicating weakening
of the interaction between the Fab fragment and the dsSDNA segment. Removal of the
covalent cross-linking between thymine residues also caused a significant decrease in
the energy of non-covalent interactions in the Fab-fragment/dsDNA interface, both
electrostatic and van der Waals. A principle component analysis made it possible to
identify the most significant collective atomic motions and to determine their
contribution to the conformational changes. Analysis of such movements in the DNA
chains bound to the antibody revealed that the biggest fluctuations occurred at the
ends of both DNA chains. These bending motions are functionally important for the
interaction of the antibody with dsDNA. Our findings shed light on the formation and
properties of pathogenic anti-DNA antibodies associated with DNA photodamage,
resulting in formation of cross-linked thymine dimers.
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AHAJIN3 ATOMHBIX ®JIYKTYAITAN
B KOMIIVIEKCAX THK-AHTHUTEJIO

2 3
AxOepoBa H.I/I.l, Kwmypos A.A. , HeB3zoposa T.A.l, Jursusos P

1
OI'AOY BO Kazanckuii penepanbHbiii yauBepcuteT, Kazanb, Poccus
2
MockoBckHi PU3UKO-TEXHUUECKUI HHCTUTYT, Jonronpynnsiii, Poccus
3
Menuuunckuii pakynsTet [lencunpBanckoro ynusepcurera, Gunagensgus, CLLIA

AnTtuTena npotuB asyxienodeunoit JIHK urparoT BakHyI0 poJib B TaTOreHE3e
ayTOMMMYHHBIX 3a0oneBaHui. CTpyKTYpHBIM aHaind3 KOoMIUIeKcoB aHTUTeno-/IHK
crocoOctByeT mnoHuManuto posu JHK-comepxkammx HMMYHHBIX KOMILUIEKCOB B
MATOJIOTMH YEJIOBEKAa U MOXKET MTOMOYb B pa3pabOTKE HOBBIX METOJIOB JUATHOCTUKH U
nedyeHusi. B nmanHOM paboTe, HMCHONB3YS METOJI PaBHOBECHOM MOJIEKYJISIPHOM
JMHAMUKH, MBI HCCJICIOBAINM CTPYKTYPbl KOMIUIEKCOB, 0OOpa3oBaHHBIX Fab-
¢dbparmenTom antutena ¢ asyxuenoudeyHoi JIHK (an/IHK), conepskameit wiu He
COIEpKalllel THUMHUHOBBIA  JUMeEp. TpaeKTOpUM  MOJIEKYJSIPHOW  JIMHAMUKH
AHAIM3UPOBAIM C HUCIOJb30BAHUEM METOJIOB IJIABHBIX KOMIIOHEHT M HOPMAaJbHBIX
MO]I.

Y CTaHOBIIEHO, YTO YJAJCHUWE KOBAJECHTHOW CBA3W B THUMHUHOBOM JUMEPE
MPHUBOJIUT K M3MCHCHHUSM CTPYKTYPHOHM JTUHAMHUKH JICTKUX W TSDKEJBIX rmered Fab, a
takoke nened JIHK. CyimecTBeHHOE TOBBIIIICHHE MMOABMYKHOCTH JICTKO# 1ien Fab c
OoJyiee BBICOKOM aMIUTUTYyAOW (QUIyKTyaluii HaO0aloch Ha MPOTSHKEHHH BCEH
cumyIanuu B o6actu koHTakToB ¢ JIHK B cTpykType 6€3 THMHHOBOTO quMepa, 4To
yKa3bIBaeT Ha UX ocialjeHue B3auMojeicTBusa Mexay Fab-dparmentom n an/IHK.
VY ianeHne KOBaJCHTHOU CIIMBKHA MEXIAY TUMHUHAMM TAK)KE BBI3BIBAET 3HAUYUTEIIBLHOE
YMEHBIIICHHE JHEPrMHM HEKOBAJICHTHBIX B3aMMOJACHCTBUI B wuHTepdeiice Fab-
dbparmenT-nu/IHK, kak snextpocrarnueckux, Tak U BaH-Iep-BaanscoBbix. Merton
TJIaBHBIX KOMITOHEHT MO3BOJIUJI BBISIBUTH Han0o0Jiee 3HAYMMbIE COBMECTHBIE aTOMHBIE
JBIDKEHUSI U OTMIPEICNIUTh UX BKJIAJ B KOHPOPMAIIMOHHBIC U3MEHEHUs. AHAIN3 TaKUX
nmkeHnii B uensx JIHK B M3ydeHHBIX KOMIUIEKCAX C AHTUTEJIOM BBISIBWI, 4YTO
HauOonbIue (IyKTyallud JIOKAIU3yrOTCs Ha KoHnax oOeux uenet JHK; sto
MO3BOJISIET ~ MPEAMNOJIOKUTh, YTO OTH  U3TUOAIONIUME  JIBIXKCHUS  SIBJIISIFOTCS
(hYHKITMOHATIBLHO 3HAYUMBIMU JIJ1 B3auMoiercTBus antutena ¢ aiJIHK.
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CONFORMATIONAL CHANGES IN CYCLOSPORIN INDUCED BY
SOLVENT EFFECTS AND METAL IONS

Efimov S.V., Zgadzay Yu.O., Slivka A.V.,
Mikheeva O.G., Klochkov V.V.

Kazan Federal University, Kazan, Russia

Cyclosporin A (CsA) is an immunosuppressor used in treatment of
autoimmune diseases and after transplantation of organs. Interaction of CsA with
cyclophilin (Cypl8) requires cis-trans isomerization of a certain peptide bond.
Moreover, its structure shows a variety of conformations depending on properties of
the solvent (polarity) and presence of metal ions. Conformational behaviour of CsA is
studied in our work.

It is a well-established fact that cyclosporin in solution adopts different
conformations distinguished by their NMR spectra [1, 2]. Solvent properties
influence the composition of the equilibrium ensemble of the conformers; in polar
solvents there exist many conformers, and their fractions at the room temperature
differ insignificantly [2, 3]. Furthermore, equilibrium is modified when some ions are
present in the solvent, e.g. magnesium, calcium or sodium [4].

We observed behaviour of cyclosporin in DMSO and methanol when
interacting with Co**, Zn?*, Mg?*, Gd*" ions. Measurements were carried out on a
Bruker Avance Il 500 spectrometer (Center for Shared Facilities, KFU). No
significant effect was observed upon adding cobalt and gadolinium salts, which
would be noticed from amide resonances in NMR spectra. Addition of zinc causes a
shift of one of the NH signals, which grows as the ion concentration increases.
Moreover, a reversible effect of shift and disappearing of signals was revealed when
Mg®* and Zn*" were added, which gives an evidence of transitions processes with
characteristic times on the order of seconds and minutes.

1. S.V. Efimov [et al.] (2013) J. Mol. Struct. 1036, 298-304.

2. S. Efimov, Yu. Zgadzay, V. Klochkov (2014) Appl. Magn. Reson. 45, 1225-
35.

3.S.Y. Ko, C. Dalvit (1992) Int. J. Peptide Protein Res. 40, 380-2.

4. J.A. Carver [et al.] (1992) J. Chem. Soc. Chem. Commun. 22, 1682-4.
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N3MEHEHUA KOHOPOPMAILIMN HUKJTOCIIOPUHA, BBI3BAHHBIE
BJIUAHUEM PACTBOPUTEJISA U TOHAMMU METAJIJIOB

Edumon C.B., 3ranzaii FO.0., Cnuka A.B.,
Muxeena O.I'., Kinoukos B.B.

®I'AOY BO Kazaunckuii penepanbubiii ynuepcutet, Kazans, Poccus

[Muxnocriopur A (CSA) — HMMYHOITOAABIIAIONIEE CPEJICTBO, HCIOIb3yeMOE
Py JICUCHUH AayTOMMMYHHBIX 3a00J€BaHW W TPU TPAHCIUIAHTAIIMM OPTaHOB.
B3anmopeiicteue monekyn CSA u mukinodmwmnaa (Cypl8) Tpebyer mnmc-TpaHC
M30MEpU3ALMU OJTHOW U3 MENTUIHBIX CBA3CH. bosiee Toro, CTpykTypa HUKIOCIOPUHA
oOJiamaeT 3aMeTHOM KOH(OPMAIIMOHHONW MOOUIBLHOCTHIO B 3aBUCUMOCTH OT CBOMCTB
pacTBopuTes (MOJSPHOCTH) U MPUCYTCTBUS HOHOB. B HacTosmiel pabote nzyqaercs
KoH(popmarmonHoe nopegeHue CSA.

Panee oTMeuanoch, 4TO IUKIOCIOPUH B PACTBOPE MOXKET OOpa30BHIBATH
pasznuuHbie KoHopmepsl, uaentuduiupyemele no cuexkrpam JAMP [1, 2]. CpolicTBa
PACTBOPUTEIISL BIUSIOT HA COCTaB PABHOBECHOT'O aHCAMOJIsi KOHPOPMEPOB, MPUUEM B
MOJISIPHBIX pacTBOpUTENSAX HA0Op KoH(opMepoB Ooraye, a HACEIEHHOCTH pPa3HBIX
dbopM mpu KoMHaATHOHN TemmepaType comoctaBumbl [2, 3]. Kpome Ttoro, OGamanc
pPaBHOBECHUS CMENIACTCS MPU HATWYMH B PACTBOPE HEKOTOPHIX MOHOB — MarHus,
KanblLus, HaTpus [4].

B mnameit pabGore paccMoTpeHO TmoBeneHue uukiocnopua B JMCO wu
METaHOTe BO B3amMojelcTBun ¢ moHamu CO°*, Zn*, Mg*, Gd**. Msmepenus
BhINOJIHEHBI Ha criekTpometpe Bruker Avance Il 500 (OLIKIT ®XWN). 3HaunTenbHOTO
adpdexkra Ha KOH(DOPMALIMOHHOE pPABHOBECHUS, KOTOPBIM ObUT OBl 3aMeTeH IO
curHasiam NH mpotonoB, He HaOm0an0Ch MpU 0OABICHUM coJjied KoOanbTa U
ragonuaus. JloOaBka MMHKA BEI3BIBACT cMmemleHne ogHoro w3 NH curmanos,
YBEJIMYMBAIOIIIEECS IO Mepe pocTa KOHIEHTpanuu HOHOB. Kpome Toro, mpwu
noGasnennn Mg™ u Zn®* mabmomaercst 06paTHMblii d(BGEKT CMEIeHHS WIH
MCYE3HOBEHUSI HEKOTOPBIX CUTHAJIOB, KOTOPBIA CBHUJIETEIHCTBYET O TIEPEXOJIHBIX
MpoIleccax, 3aBePIIAONIUXCS 32 BpeMs MOPsIIKA HECKOJIbKUX CEKYH] 1 MUHYT.

1. S.V. Efimov [et al.] (2013) J. Mol. Struct. 1036, 298-304.

2. S. Efimov, Yu. Zgadzay, V. Klochkov (2014) Appl. Magn. Reson. 45, 1225-
35.

3.S.Y. Ko, C. Dalvit (1992) Int. J. Peptide Protein Res. 40, 380-2.

4. J.A. Carver [et al.] (1992) J. Chem. Soc. Chem. Commun. 22, 1682-4.
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PRODUCTION OF RECOMBINANT LENTIVIRUSES ENCODING ANTI-
TUMOUR HUMAN CYTOKINES

Chulpanova D.S., Kolobynina K.G., Solovyeva V.V., Rizvanov A A.
Kazan Federal University, Kazan, Russia

Cytokines are molecular messengers that allow cells of the immune system to
interact with each other. Cytokines directly stimulate immune effector cells and
stromal cells thereby regulating a tumour and its microenvironment development.
Numerous cell cultures and animal tumour models studies have shown that cytokines
have broad anti-tumour activity. Targeted cancer therapy by using therapeutic human
cytokines gene constructs is a very promising treatment strategy.

Recombinant plasmids encoding Tumor necrosis factor ligand superfamily
member 10 (TNFSF10, TRAIL), Interferon alpha-17 (IFNAL7), Interleukin-2 (IL-2),
Granulocyte-macrophage colony-stimulating factor (GM-CSF) and phosphatase and
tensin homolog deleted on chromosome 10 (PTEN) were constructed in this research.
The plasmid constructions encoding described cytokines were subcloned from
pDONR221 Donor vector into the pLX303 (Addgene, USA) Donor plasmid by LR-
recombination (Gateway technology, Invitrogene, USA). Chemically competent E.
coli cells were transformed by the recombination products. Positive clones were
tested for the presence of target genes by bacterial colonies PCR screening with
vector specific primers and agarose gel electrophoresis of DNA. Isolated from the
positive clones plasmid DNA was analyzed by restriction analysis with Kpnl and
Xholl restriction enzymes (ThermoFisher Scientific, USA).

Recombinant lentiviruses were produced by co-transfection of the HEK293FT
packing cell line with three plasmids: encoding target gene Vector plasmid; encoding
gag/pol genes and additional viral genes packaging plasmid (pCMV-dR8.2 dvpr,
Addgene, USA); and encoding Glycoprotein G of the vesicular stomatitis virus gene
plasmid (pCMV-VSV-G, Addgene, USA). The produced lentiviruses were
concentrated by ultracentrifugation for 2 hours at 26,000 rpm. The viral titer was
determined by flow cytometry of cells transfected with lentiviruses carrying a green
fluorescent protein (GFP) gene.

The functionality and antitumor activity of the viruses will be further
investigated in different tumor cell cultures in vitro.
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CO3JAHUE PEKOMBUHAHTHBIX TEHTUBUPYCHbBIX BEKTOPOB,
KOAUPYIOIIUX I'EHbI HUTOKNHOB YEJIOBEKA

Uynmnanosa /I.C., Konoosinuna K.I'., ConoBreBa B.B., Puzpanos A.A.
®I'AOY BO Kazaunckuii penepanbubiii ynuepcutet, Kazans, Poccus

[{UTOKHUHBI TPEACTABISIIOT COOOM MOJIEKYJISIPHBIE MECCEH/KEPBI, KOTOpbIE
MO3BOJISIIOT KJIETKaM MMMYHHOM CHCTEMbI B3aUMOJECUCTBOBATh JPYr C APYTOM.
[{UTOKUHBI HEMOCPEICTBEHHO CTUMYJIUPYIOT UMMYHHBIC 3(PQPEKTOpHBIC KICTKH U
CTpOMAaJbHBIE KJIETKH, TEM CaMbIM pETYJHpPYsS pa3BUTHE OIyXOJd H €€
MUKPOOKPY>KEHUsS. MHOTOUYNCIICHHBIE WCCIECIOBAHUS Ha KyJbTypax KIETOK H
KUBOTHBIX OITYXOJICBBIX MOJEISAX IOKA3aJld, YTO IUTOKWHBI O0Jagar0T IMIUPOKOU
MPOTUBOOMYXOJEBOM AKTUBHOCTBIO. AKTyaJbHBIM HAMNPAaBICHUEM MCCIIECIOBAaHUN
SBIISIETCS TapreTHasl Tepamnusl OHKOJOTHYECKHX 3a00JIeBaHUI C HCIIOJIb30BAHHEM
TEHHBIX  KOHCTPYKLUHH,  DKCIOPECCUPYIOUIUX  pa3lu4yHble  IUTOKUHBI  C
MIPOTUBOOITYXO0JIEBOM aKTUBHOCTBIO.

B mnactosimieli pabGotre ObUIM TOJYYeHBl PEKOMOWHAHTHBIE IUIa3MUJIHBIC
KOHCTPYKIIMH, KOAMUPYIOIIKE TeHbl (akTopa Hekposza omyxonu (OHO, TNFSF10),
uateppepora o (MDPH-o, IFNA17), wunrepneiikuna-2 (MJI-2, IL-2),
IpaHyJIOUUTAPHO-MaKpodaraabHOTro KojloHuecTumynupyroiiero gakropa (I'M-KCO,
CSF-2) um d¢ocdarazer ¢ naBoiHOM cyOcTpatHOW crneruduunocTeio (PTEN).
[TnasmuaHble KOHCTpyKIMHM Ha ocHoBe Bektopa PLX303 (Addgene, CIIA),
KOJUPYIOIIUE TEHBlI BBIMICONMUCAHHBIX I[MTOKWHOB, OBUIM TIOJYYCHBI ITyTEM
CyOKJIOHMpOBaHUSI W3 paHee MOJydeHHOro BekTopa-moHopa PDONR221 meromom
LR-pexomOunanuu (texunosoruss Gateway, Invitrogene, CIIIA). IIpomykramu
pexoMOMHaIMU TpaHchopMHupoBaIM KoMIileTeHTHbIe KiaeTku E. coli. Tlo3utuBHBIC
KJIOHBI OakTepuil ObUIM MPOBEPEHBI HA HAJMUWE IEJEBBIX T'eHOB ¢ momolisio [P
CKpUHUHTa OaKTepUaJbHBIX KOJOHUU C BEKTOP-CHCHU(PUYHBIMH TMpaiiMepamMu u
anektpodopesa JIHK B arapo3Hom remne. BreigeneHHas U3 MOJIOKUTEIBLHBIX KIOHOB
miasmuaaas  JIHK Owbita  mpoaHanmusupoBaHa pPECTPUKIIMOHHBIM — aHAJIHM30M  C
sunonykiaeazamu pecrpukumuu Kpnl u Xholl (ThermoFisher Scientific, CIIIA).

PekoMOvWHaHTHBIE JEHTUBUPYCHI OBLIM TOJYYEHBI IMyTEM KO-TpaHCHEKIUU
nakyromieid auann kietok HEK293FT Tpems mnasmupgamMu: BEKTOPHOM TUTa3MMIBI,
HECyIIeW IIeJIEBOM TeH; IUIa3MHIbI, Hecyllned TreHsl obosouku gag/pol wu
nonojHUTeNbHBIE TeHbl BupuoHa (PCMV-dR8.2 dvpr, Addgene, CIIHA); wu
MJIa3MHJIBI, HECYIeH TeH TiukonporenHa G BHpyca BE3HWKYJISIPHOTO CTOMAaTHTa
(pCMV-VSV-G, Addgene, CIIIA). [TomyueHHBIC TCHTUBUPYCHI KOHIICHTPUPOBAIH C
MOMOIILBIO yJIbTpalEeHTpUyrupoBanuss B TeueHue 2 4vacoB npu 26 000 oO/muH.
BupycHblil TUTp omnpenensuii MEeTOAOM MPOTOYHOW HUTO(IYOPUMETPUH KIIETOK,
3apa)KEHHBIX COOpaHHBIM B Mapajuied JEHTUBUPYCOM, HECYIIUM TI€H 3€JIEHOrO
¢nyopecuentHoro oeka (GFP).

OYHKIIMOHAIBHOCT Y POTUBOOITYXO0JI€Basi aKTUBHOCTH TIOJYYCHHBIX BUPYCOB
Oyzer uccieoBaHa B JaJbHEHIIIEM Ha Pa3THYHBIX KYJbTYPax OMyXOJEBBIX KIETOK IN
Vitro.
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CONFORMATIONAL PREFERENCE
OF SOME NONSTEROIDAL ANTI-INFLAMMATORY DRUGS

Khodov I.A.}?, Efimov S.V.!, Belov K.V.2,
Klochkov V.V.!, Kiselev M.G.?

! Kazan Federal University, Kazan, Russia
2 G.A. Krestov Institute of Solution Chemistry of Russian Academy of Sciences,
Ivanovo, Russia

To understand the pharmacological properties of nonsteroidal anti-
inflammatory compounds, knowing of their molecular structure and conformational
preference is necessary. In this work, we consider two widely used anti-inflammatory
drugs: ibuprofen and mefenamic acid.

Ibuprofen is a nonsteroidal anti-inflammatory drug used in treatment of
osteoarthritis, rheumatoid arthritis, and other diseases for pain relief and alleviation of
fever. It has an outstanding biological activity among substituted phenylalkane and
alkene acids. Commercially available ibuprofen contains a racemic mixture of both
enantiomers, from which only the S(+) form is pharmacologically active. The
inactive R(—) ibuprofen, however, may undergo a unidirectional chiral inversion into
the active S(+) form in vivo [1]. Early we are investigated the solution of an anti-
inflammatory drug ibuprofen in chloroform Dby nuclear magnetic resonance
spectroscopy 2D NOESY. Since ibuprofen is known to exist as an ensemble of
different conformation structures, atom-atom distances are averaged over the
ensemble. To compare experimental and calculated distances, three models of
averaging were concerned. Our data allowed to determine the dominant conformers
of ibuprofen dissolved in chloroform. The population of conformers in the saturated
solution leads to a certain crystal morphology formed within the nucleation process

[2].

Mefenamic acid is a nonsteroidal anti-inflammatory drug used widely as an
antipyretic, analgesic and antirheumatic drug, and which is also indicated for pain
related to menstrual disorders. This compound is a potent prostaglandin synthetase
inhibitor, commonly used as an analgesic antipyretic agent. We are used the same
NMR 2D NOESY approach whine like for ibuprofen for obtained of the atom-atom
distances. But in this case we investigated the solution in DMSO because for
mefenamic acid is characteristic of low solubility in chloroform.

Experimental 2D NOESY data and X-ray results are compared to elucidate the
nucleation mechanism. Influence of the spin diffusion effect on the accuracy of
determination of conformational distribution is discussed.

1. Khodov L.A., Efimov S.V. Klochkov V.V., Batista De Carvalho L.A.E.
Kiselev M.G. (2016) Journal of Molecular Structure, 1106, 373-81.

2. Khodov I.A., Efimov S.V. Klochkov V.V., Alper G.A. Batista De Carvalho
L.A.E. (2014) European Journal of Pharmaceutical Sciences, 65, 65-73.
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KOH®OPMALIMOHHBIE NNPEJAITOYTEHUA HEKOTOPBIX
HECTEPOUJHBIX ITPOTUBOBOCHAJIMTEJIBHBIX CPEJICTB

Xonos M.A.M*, Edumos C.B.", Benos K.B.2,
Kinoukos B.B.l, Kucesnes M.T.2

1 . .
OI'AOY BO Kazanckuii ¢penepanbhblii yausepcuret, Kazanb, Poccus
2
®denepanabHOE rOCYJapCTBEHHOE OIOIKETHOE YUpexKIeHHe Hayku NHCTUTYT XUMHH
pactBopoB uM. I'.A. KpecroBa Poccuiickoii akagemun Hayk, FMiBanoBo, Poccus

Jns MMOHUMAaHHMS (hapMaKOJIOrHYECKUX CBOMCTB HECTEPOUTHBIX
MIPOTUBOBOCIIAJIUTEIIBHBIX COCIMHCHUH HEOOXOAMMO 3HAaTh HX MOJICKYJISIPHYIO
CTPYKTYpY M KOH(pOpMAITMOHHBIC TpeanouTeHus. B naHHOM paboTe paccMOTpEHBI

JBa  M3BECTHBIX IPOTUBOBOCHMAIUTENBHBIX  JIEKapcTBa -  HOynpodeH W
MedeHaMHHOBAs KHCIIOTA.
NoynpodeH - HeCTepOMAHOE NPOTUBOBOCIAIHUTENBFHOE JIEKAPCTBEHHOE

CPEICTBO, KOTOPOE HCMOIB3YEeTCSd MpPHU JICUCHUU OCTEOapTpUTa, PEBMATOMIHOTO
apTpuTa U JIpYyrux 3a0o0JieBaHUU NIl CHATUA OO0JMM U oOJerdeHus: auxopajaku. OH
oOnagaer  Xxopomed  OHMOJIOTMYECKOM  aKTUBHOCTBIO  CPelIM  3aMEILEHHBIX
(eHUaNKaHOB W QJIKEHOBBIX KHCIOT. KomMmepdecku moCTymHBIH wuOynpodeH
COJICPKHUT PAIEMHUIECKYI0 CMECh 000X YHAHTHOMEPOB, OJHAKO TOJBKO S (+) dhopma
sBisieTcss  (hapMakoorndecku aktuBHou. Kpome Toro nHeaktuBHas R (-) dopma
ubynpodeHa MOXKET IOJBEPrarbCcsi OJIHOHANPABIECHHON XUPATbHONW HWHBEPCHH B
akTuBHyl0 S (+) -¢dopmy in vivo [1]. B nmaHHO# paboTe OBUIO MPOBEICHO
HCCIIeIOBaHWE pacTBopa MOympodeH B XJIOpodopMe ¢ MOMOIIBI0 CHEKTPOCKOIIHH
SAJIEPHOTO MarHUTHOro pe3oHanca. [lockonbky wu3BecTHO, uTO HOympodeH
CYIIIECTBYET KaK aHCaMOJb Pa3IMYHBIX KOH(GOPMAIIMOHHBIX CTPYKTYpP, TO HUCKOMbBIC
aTOM-aTOMHBIE PACCTOSIHUSI YCPEAHSIIOTCA 1o aHcamOmoo. s  cpaBHEHHS
DKCIIEPUMEHTAJILHBIX W PACUYCTHBIX PACCTOSHUN OBLTH PACCMOTPEHBI TPU MOJCIH
ycpenHeHus. Hammm 1aHHbBIC TTO3BOJIMIIA ONPEACIUTh JOMUHUPYIOIMNUE KOHPOPMEPHI
noynpodena, pacTBOpeHHOro B xjopodopme. 3acelleHHOCTh KOH(GOPMEPOB B
HACBIIIIEHHOM pAacTBOpPE MPHUBOIUT K OMpEAeTeHHONH MOp(hOJIOTHH KPUCTAIIIOB,
oOpasyrolieics B mpoliecce Hykiaeanuu [2].

MedenamoBast ~ KuCIOTa -  HECTEPOHMIHOE  MPOTHBOBOCHAIUTEIHHOE
JIEKapCTBEHHOE CPEJCTBO, IIHPOKO HCIOIb3yeMOE KaK KapOIMOHIKAroIIee,
OoseyTosisiolee U MPOTUBOPEBMATUUECKOE CPENICTBO, U KOTOPOE TAKXKE MOKa3aHO
JUIsE JIedeHWs OO, CBA3aHHOW C HAPYIICHUSMU MEHCTPYaJbHOTO IMKIA. IJTO
COCIMHEHUE SIBJISIETCS CUIBHBIM WHTHOMTOPOM MPOCTATJIaHTUHCUHTETA3bl, OOBIYHO
HCIIOJIb3yeMbIM B KadecTBE 00€300JMBAOIIETO >KAPOTIOHIIKAIOIIETO CPeCcTBa. MBI
ucnonszyeM TOoT ke monxon SIMP 2D NOESY, uro u gns uOynpodena, s
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MOJIYYCHHUST PACCTOSTHUM MeXay aromamMud. Ho B MaHHOM ciiydae Mbl HCCIIEIOBAIA
pactBop B JIMCO, motoMy 4TO aisi MeeHAMOBON KHCIOTHI XapaKTepHa HH3Kas
PacTBOPUMOCTH B XJIOpohopMe.

[IpoBeneHo cpaBHeHHE »HKcrnepuMeHTanbHbIX JaHHBIX 2D NOESY wu
PEHTTEHOCTPYKTYPHOT'O aHaIN3a JIsl BRISICHCHUS MEXaHU3Ma 3apoKJIeHus. B manHoi
pabote oOcyxmnaercs BiusHue Odddekra cnuHOBON AUBPY3un Ha TOYHOCTH
ompeneNieHusT  KOH(POPMAIIMOHHOTO  pachlpelesieHHs. MeXaHu3M  HyKJIealuu
M3y4aeTCd Yepe3 CPABHEHUE HKCIEPUMEHTAIBHBIX HAHHBIX crekTpockonuu SAMP
NOESY wu peHTreHOBCKOH AU paKIINN.

1. Khodov I.A., Efimov S.V. Klochkov V.V., Batista De Carvalho L.A.E.
Kiselev M.G. (2016) Journal of Molecular Structure, 1106, 373-81.

2. Khodov ILA., Efimov S.V. Klochkov V.V., Alper G.A. Batista De Carvalho
L.A.E. (2014) European Journal of Pharmaceutical Sciences, 65, 65-73.

PaGoTa BbINONIHEHA 3a CUET CPEJCTB CyOCHIMM, BBIJICICEHHONW B paMKax
rocygapctBeHHoi  moanepxkku  Kazanckoro  (IIpuBosmkckoro) — denepanbHOro
YHUBEPCUTETA B IIEJISIX TMOBBIIMICHUS] €r0 KOHKYPEHTOCIIOCOOHOCTH CPENId BEIYIIMX
MHUPOBBIX HAyYHO-00pa30BaTEIbHBIX IIEHTPOB.

SPATIAL STRUCTURE OF THE COMPLEX OF AMYLOID PEPTIDE Ap13-
23 WITH Mn?" AND Co? BASED ON NMR DATA

Abdrakhmanov R Zh., Blokhin D.S., Usachev K.S., Klochkov V.V.
Kazan Federal University, Kazan

In this paper, the interaction of a fragment of beta-amyloid peptide
AB1323 With Mn?* and Co?* ions is considered. The interaction of APi3.,3 With a metal
ion was studied using modern NMR spectroscopy methods. NMR spectroscopy data
obtained to date for beta-amyloid and its fragments state that the peptide in the
aqueous solution has an unordered conformational state, and in the medium the
imitating biological membrane assumes the structure in the form of an a-helix [1].
Fragment A3 23 contains the supposed center of aggregation [2]. The study of APs.
2 With Mn** and Co?* ions will give us information on the interaction of the AP
peptide with metal ions. The experiments were performed on 500 MHz NMR
spectrometer (Bruker, AVANCE 11-500).

Manganese complexes. An increase in the concentration of the manganese
salt to AP1303 causes a selective and progressive broadening of the NMR signal lines,
and an increase in the proton relaxation time is observed, which allows observing
amino acid residues that have a non-vanishing dipolar or scalar interaction with the
electron spin of the Mn** ion. The most noticeable disappearance of signals in one-
dimensional *H NMR spectra, at high concentrations of Mn** ions, was observed in
the NH region of the amino acid residue of aspartate D23 [3]. Conformational search
module implemented in the molecular modeling and computational chemistry
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software GROMACS was used to find stable structures of the starting peptide and to
minimize the energy by removing unlikely geometrical features.

Cobalt complexes. The gradual addition of the CoCl, salt to AB13.o3 Causes a
selective broadening of the NMR signal lines. Titration of the peptide by increasing
the concentration of the salt CoCl, from 1:0 to 1:0.1 (molar ratio of peptide-metal).
The broadening and shift of the signals of the 3 - groups of the amino acid residues
D23 and Q15 to the weak - field region is observed on the spectra.

Result. The most noticeable disappearance of signals in two-dimensional
spectra, at high concentrations of Mn?* ions, was observed in the NH region of the
amino acid residue of aspartate D23. This can be caused by the screening of aspartate
by manganese ion due to the close arrangement of the ion and aspartate to each other.

In the study of APi3.23 With a cobalt salt, NMR signal broadening of the amino
acid residues D23 and Q15 was observed. On the basis of this, it can be assumed that
the Co®* ion approaches these amino acid residues.

References:

1. Gaggelli E. Janicka-Klos A. Jankowska E. Kozlowski H. Migliorini C.
Molteni E. (2008). NMR Studies of the Zn2+ Interactions with Rat and Human f-
Amyloid (1-28) Peptides in Water-Micelle Environment J. Phys. Chem. B, 112, 100-
109.

2. Usachev K. S. Filippov A. V. Filippova E. A. Antzutkin O. N. Klochkov V.
V. (2013). Journal of Molecular  Structure, 1049, 436-440.
doi:10.1016/j.molstruc.2013.06.043.

3. Abdrakhmanov R. J. Blokhin D. S. Usachev K. S. Karataeva F. Kh.
Klochkov V. V. (2016) Journal of Bionanoscience. doi: 10.1007/s12668-016-0317-7
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IMPOCTPAHCTBEHHOE CTPOEHUE KOMILJIEKCA
BETA-AMMWIOMIA Apis..; C HIOHAMHA Mn** u Co?*
HA OCHOBE JAHHBIX SIMP

AobnpaxmanoB P.K., bioxun /[.C., YcaueB K.C., Kinoukos B.B.
OI'AOY BO Kazanckuii penepanbHbiii yauepcuteT, Kazanb, Poccus

B nanHoii paboTe paccMOTpeHO B3auMojeilicTBue (hparmMeHta Oera-
amuongHoro mentuga APz ¢ MOHAMHU Mn* wu Co*. Wccnenosanue
B3aMMOJCHCTBHS Af;3.23 C HOHOM MeETajula MPOBOAMIOCH C TIOMOIIBIO COBPEMEHHBIX
Meton0B AMP-criekTpockonumu.

Janunbie AMP cniekTpockonuu, Moy4eHHbIe Ha CErOIHAIIHUN JIeHb 11 OeTa-
aMuJIou]ia U ero (pparMeHTOB, YTBEPKAAIOT, UTO MENTHI B BOJIHOM PAacTBOPE UMEET
HEYTOPSIIOUEHHOE KOH(POPMAIMOHHOE COCTOSIHUE, a B Cpele HUMHUTHPYIOIIYIO
OMOJIOTUYECKYI0O MEMOpPaHY NMPUHUMAET CTPYKTYPY B BUJE o-criupaiu [2]. dparMeHt
APi1323 comepkuT mnpeanoiaraembiii 1meHTp arperanuu [3]. H3yuenue APizos C
moHamu Mn”" u Co™ mact Ham mHbOpMALHIO O B3amMoxeiicTBHH memtuaa AP ¢
HOHAMHU METAJUIOB. DKCIEPUMEHThI ObUIM BBINIOJIHEHBI Ha crekTpomerpe Bruker
Avance 11 500 (OLKIT ®XN).

Kommiekc ¢ nonammu maprasua.

VBenuueHne KOHIEHTPALMH CONM MapraHia K A[;3.p3 BEI3BIBAET CEJIEKTUBHOE
U Tporpeccupyouiee ymupenue auHui AMP-curnanoB, a Takxke HaOmroAaeTcs
YBEJIMYEHUE BPEMEHU peNaKkCcallii TPOTOHOB, YTO TO3BOJISIET HAOMIOAATH
AMUHOKHUCIIOTHBIE OCTAaTKH, KOTOPbIE HUMEIOT HEUCYE3aAIoNIee TUIOJIAPHOE WU
CKaIPHOE B3aHMOJICHCTBHE CO CIIMHOM 3MeKTpona nona Mn”*. Hambonee 3ameTHOE
WCYE3HOBEHUE CUTHAJIOB B OJHOMEPHBIX 'H sAMP CHEeKTpax, Mpu OOJIBIINUX
KOHIICHTPAIUAX HOHOB Mn2+, Habmomaigock B NH-oOmacti aMHHOKMCIOTHOTO
ocrarka acnaprara D23.

W3navanehas crpykrypa mnentuga APizpz Obuta B3dra u3 pabotsl [3].
ONTHMH3ALHS TeOMETPHE CTPYKTYpbI enTiaa AByss ¢ moHom Mn”*, BeimosHeHa Ha
porpaMMHOM  obecrniedeHur MoJekyisipaoro MozenupoBanus GROMACS ¢
ucrnosib3oBanueM cusoporo moiast AMBER.

Kommiiexke ¢ uonamu kodbanbra. Ilocrenennoe nobasieHue conu KoOaiabTa
CoCl, x APj3p3 BBI3bIBACT CEJICKTUBHOE yInupeHue JnuHui SIMP-curnaios.
[TpoBeneHo TUTpOBaHME TENTUAA IyTEM yBeM4YeHUs KoHmeHTpaiuu comu CoCl, ot
1:0 mo 1:0.1 (MonsipHOE cooTHOIIeHUE nenTua-mMerat). Ha crnektpax Habmomaercs
VIIUPEHHUE U CMEIICHHE CUTHAJIOB [ — rpyIl aMMHOKHUCIOTHBIX ocTtaTkoB D23 n Q15
B 00J1aCcTh c1a0O0Or0 MOoJs.

BoiBoasl.

HaunGonee 3aMeTHOE HMCUE3HOBEHHE CUTHAJIOB B JIBYMEPHBIX CHEKTpax, MpH
GOMBIIMX  KOHLIEHTparmsx uoHoB Mn**  maGmogamocs B  NH-oGmactu
aMUHOKHCIIOTHOTO oOcCTaTka acmaprara D23, 3To MoOXeT OBITh BBI3BaHO
HKpaHUPOBAHUEM acmapTara MOHOM MapraHIila BCIAEACTBUE OJIM3KOTO PACIIOIOKECHUS
MOHA U acnaprara ApyT K Jpyry.
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[Tpu uccnenoBannu Af;3.23 ¢ CONbI0 KOOaNbTa HabmOAaN0Ch yiupenue SIMP
CUT'HAJIOB adAMHWHOKHUCIIOTHBIX OCTATKOB D23 u Q15. Ha ocHoBaHuUH A2TOro MOKHO
IMPCAIIOJIOKHUTL, YTO NOH C02+ HpI/I6J'II/I)Ka€TC$I K 3TUM aMHWHOKHUCIIOTHBIM OCTaTKaM.

1.  Gaggelli E. Janicka-Klos A. Jankowska E. Kozlowski H. Migliorini C.
Molteni E. (2008). NMR Studies of the Zn2+ Interactions with Rat and Human f-
Amyloid (1-28) Peptides in Water-Micelle Environment J. Phys. Chem. B, 112, 100-
109.

2. Coles, M. Bicknell, W. Watson, A. A. Fairlie, D. P. and Craik, D. J.
(1998). Solution structure of amyloid pB-peptide (1-40) in a water-micelle
environment. Is the membrane-spanning domain where we think it is? Biochemistry
37,11064-11077.

3.  Usachev, K.S. Filippov, A.V. Filippova, E.A. Antzutkin, O.N.
Klochkov, V.V.(2013) Journal of Molecular Structure, 1049, 436-440.

THE BIOLOGICAL ACTIVITY OF 1,3-BIS(ALKYL)-6-METHYLURACIL
DERIVATIVES WITH 1,2,3-AND 1,2,4- TRIAZOLIUM MOIETIES IN
ALKYL CHAINS

Strobykina A.S., Semenov V.E., Krylova E.S., Kulik N.V., Voloshina A.D.
IOPC KSC RAS, Kazan, Russia.

According to the World Health Organization, antibiotic resistance is a global
problem nowadays and every year it is getting more and more rampant. Outbreaks of
infections and their spread in everyday life are caused not only by microbial
contamination of the environment, but also by acquired resistance of microorganisms
to commonly used medicines. Strains of microorganisms circulating in the hospital
environment are extremely virulent and have a wide range of aggressive factors. In
addition, they're highly contagious and highly resistant to the action of known
antibiotics and disinfectants.

In recent years chemotherapy combination of already known and new classes
of antibiotics is widely used in order to prevent the development of drug resistance
and the impact on sustainable microorganisms. In this regard, promising approaches
to overcoming of microorganism's resistance to medicines are the synthesis of
compounds belonging to known classes of antibiotics, and search of entirely new
groups of antimicrobial agents.

Previously it was shown that 1,3-bis(alkyl)-6-methyluracil derivatives with
1,2,3-and 1,2,4- triazolium moieties have a wide range of antimicrobial activity,
antitumor activity and exhibit moderate toxicity in experiments on laboratory animals

[1].
Screening of new 1,3-bis(alkyl)-6-methyluracil derivatives with 1,2,3-and

1,2,4- triazolium moieties in alkyl chains on the antimicrobial activity has allowed to
identify the compounds that are superior in its characteristics to the popular
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antibiotics. Bacteriostatic and fungistatic properties as well as bactericidal and
fungicidal activity were determined by the method described by us earlier [2].

Minimal Inhibitory Concentration of the leader compounds for the Gram-
positive bacteria is 0.4-4.0 mg/l and for the Gram-negative bacteria - 8.0-31.3 mg/I.
Antifungal activity of the investigated drugs in concentrations of 0.8-4.0 mg/l was
shown.

To study the toxic effect of the compounds on normal cells WST-test was
used. This is analogue of the MTT-test with a water-soluble formazan salts. It was
shown that 1,3-bis(alkyl)-6-methyluracil derivatives with 1,2,3-and 1,2,4- triazolium
moieties in alkyl chains exhibit low cytotoxicity to hepatocytes and cells line WI-38.

Study of antitumor effect using the multifunctional system Cytell Cell Imaging
according to standard protocols for cell lines MCF-7 (breast cancer) was carried out.
L\/Iost of the studied compounds showed antitumor activity at a concentration of 1*10°

M.

The results of this work shown that the investigated compounds can be
considered as potential antimicrobial agents and used as key components for new
drugs.

The work is financial supported by Russian Scientific Foundation (project No.
14-50-00014).
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BUOJIOTTHYECKASA AKTUBHOCTD 1,3-BUC(AJIKHWJI)-6-
METHJYPALIMJIOB, COAEPKAIIUX 1,2,3- U 1,2,4-TPUA30OJIMEBBIE
OPAI'MEHTDBI B AVIKMJIBHBIX HEITOYKAX

Crpo6siknna A.C., CemenoB B.3., Kpruiosa E.C.,
Kymuk H.B., Bonommna A.JI.

NODX um. A.E. Ap6y3osa KasHI] PAH, Kazauns, Poccus.

[lo mamHbIM BcemMupHOM OpraHM3aliM 31pPaBOOXPAHEHUS, YCTOMYMBOCTH K
aHTHOMOTHKAM Ha CETOJHSUIHUM JACHb SBISICTCS TNI00aTbHOM MPOOIEMOil, C KaXKIbIM
roloM TpuoOpeTas Bce Oojee yrpokaromue macmrTadbl. [IpuuuHON BCHBIIIEK
MHQEKIMA M MX paclpoCTpaHEHHE B OBITY SBISETCS HE TOJBKO MHKpOOHas
3arpsiI3HEHHOCTh OKPYXaloUlel cpeapl, HO W MPHOOpETEeHHass MUKpPOOPTraHW3MaMU
YCTOWYMBOCTh K MpUMEHseMbIM mpenapataMm. llltamMmmbl  MHKpOOpPraHU3MOB,
LHUPKYJUPYIOLUIME BO  BHYTPUOOJBHUYHOM  Cpele, SBISAIOTCS  YPE3BbIUANHO
BUPYJEHTHBIMU U 00JaJ1al0T MHUPOKUM HAOOpOM (aKkTOpoB arpeccuBHOCTH. Kpome
TOTO, OHU BBICOKO KOHTArMO3HBIE W BBICOKOYCTOMYMBBI K JIEWCTBUI0 HM3BECTHBIX
AHTUOMOTUKOB U JIE3UH(PEKTAHTOB.

B nmocnenHee Bpems IA  IPENOTBpAIICHUS Pa3BUTUSA  JIEKAPCTBEHHOU
PE3UCTEHTHOCTHU U BO3JEHUCTBUS Ha YCTOMUMBYIO MUKPOQIIOPY BCE Yallle UCHOIb3YIOT
KOMOMHUPOBAaHHYI0 XHMHUOTEPANHI0 M3 YK€ U3BECTHBIX M HOBBIX KJIaCCOB
AHTUOMOTUKOB. B CBA3M C 3TUM NEPCHEKTUBHBIMU MOAXOJAMH B MPEOJIOJICHUH
YCTOMYMBOCTA MHUKPOOPTaHU3MOB K JIEKapCTBaM SIBJIAIOTCSI CHUHTE3 COEIUHEHUH,
OTHOCAIIMXCS K U3BECTHBIM KJIacCaM aHTUOMOTHKOB, a TAKKE MOUCK MPUHIIMIUATBHO
HOBBIX IPYII aHTUMUKPOOHBIX MPEMapaTOB.

Panee nokazano, uto 1,3-buc(ankun)-6-meTmnypaiuisl, coaepxamue 1,2,3- u
1,2,4-tpuazonueBbie PparMeHTH 00JIATAIOT MIUPOKUM CIIEKTPOM aHTUMHUKPOOHOM
AKTHUBHOCTH, IPOTHBOOIIYXOJIEBBIM  JIEWCTBUEM U  NPOSBIKIIOT  YMEPEHHYIO
TOKCUYHOCTH B OTIBITAX HA TAOOPATOPHBIX KUBOTHBIX [1].

CxpunuHr HOBBIX 1,3-buc(ankun)-6-meTmnyparmios, coxepxamux 1,2,3- u
1,2,4-tpuazonueBbie (PparMeHTHl B aJKUIBHBIX IIEMOYKAaX, HA AHTUMUKPOOHYIO
AKTUBHOCTHb II03BOJIMJI  BBIJICIUTh COEIMHEHHUs, IPEBOCXOIAIIME IO CBOUM
MOKa3aTessIM U3BECTHbIE aHTUOMOTHKU. bakTepuocTaTuueckue U (PyHrucTaTuyecKue
CBOMCTBAa a Takke OaKTepULUJIHYI0 M (QPYHTMUUIHYIO AKTUBHOCTH OMPEIEISIIN
METOJIOM, OITMCAHHBIM HaMu paHee [2].

MuHuManbHble WHTUOUPYIOMIME KOHIEHTPALUU COEAMHEHUN JHIEPOB IO
OTHOUIEHUIO K TPaMIIONOXKUTEIbHBIM OakTepusiM coctaBisiioT 0.4-4.0 mr/a, B
OTHOUIEHUU TrpamMoTpuuarenbHbix Oaktepuu - 8.0-31.3 mr/n. IlpotuBorpuOkoBas
aKTUBHOCTH UCCIIEAYEMBIX TMPETapaToB MposBiseTcs B KoHIeHTpamusx 0.8-4.0 mr/m.

B xone skcnepuMEHTOB OBbLIO BBISIBJICHO, YTO OCHOBHBIMH CTPYKTYPHBIMHU
bakTopaMu, onpeAeAIOIIMMU AaHTUMUKPOOHYIO aKTUBHOCTD, SIBJISIFOTCS PACCTOSICHUE
MEXy YPaIMJIOBBIM M TPUA30JUEBbIM (hparMeHTaMH, a TaKXKe MPUPOIa ATKUIbHBIX
PaJNKaJIOB MPU TPUAZ0JIMEBBIX (hparMeHTax.
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Jlnst mccienoBaHusl TOKCHYECKOTO 3(dexTa CoequHEeHWH Ha HOPMAabHBIC
KJIeTku Obu1 ucnoib3oBaH WST-tect - ananor MTT-Tecta ¢ BOAOpacTBOPUMBIMHU
coisima  popmazana. bweuto mokazaHo, uto 1,3-buc(amkui)-6-MeTHIypannib,
coapepxkamue 1,2,3- u 1,2,4-TpuazonueBsie (PparMeHThl B AJIKUIbHBIX IICMOYKAX,
NPOSBJISIIOT HU3KYIO ITUTOTOKCHMYHOCTh Ha TEMaToluTax W KIeTKax ASMOpHOHa
nerkoro uenoBeka WI-38.

N3yyenue mnpoTHBOOMYXOJIEBOTO JEUCTBUS TPOBOIWIM C MCIOJIH30BAHUEM
mHorodyHkimonaapHoU cuctembl Cytell Cell Imaging mo cranmapTHBEIM IPOTOKOIaM
Ha kierouHod suHUM MCF-7  (pak MOJOYHOM >kene3bl). bBONBIIMHCTBO
HCCIIEIOBAHHBIX COCMHEHUN B KOHIIEHTpALUU 1¥10*M IIOKa3aJIx
MPOTUBOONYXOJIEBYIO AKTUBHOCT.

B pesynbrare mnpoaenaHHOW pabOThl YCTAHOBJIEHO, YTO HCCIEIOBAaHHBIC
COCIMHEHHUS MOTYT paccMaTpUBAThCs KaK MOTEHI[MAIbHBIE aHTUMUKPOOHBIE areHTHI
Y TIPUBJIEKAThCA B KAYECTBE OCHOBHBIX KOMIIOHEHTOB JIJISl CO3JJaHUs JIEKAPCTBEHHBIX
IIpEnapaToB.

PaGota BeimonHeHa npu (uHAHCOBOU momuepxkkKe Poccuiickoro Hay4HOTro
donna (mpoekt Ne 14-50-00014).
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GENERATION OF PLASMID DNA EXPRESSING SPECIES-SPECIFIC

HORSE VEGF164 AND FGF2 FACTORS FOR GENE THERAPY, AND

CLINICAL APPLICATION FOR DIRECT GENE THERAPY FOR THE
TREATMENT OF EQUINE TENDINITIS AND DESMITIS

Litvin Y.A.L, Kovac M.2, Aliev R.0.2, Zakirova E.Yu.},
Zhuravleva M.N.}, Kiyasov A.P.}, Rizvanov A.A."

'. Kazan Federal University, Kazan, Russia.
2 - Moscow State Academy of Veterinary Medicine and Biotechnology,
Moscow, Russia

In this study, we have generated a dual expression cassette plasmid DNA
(pDNA) construct containing the species-specific horse (Equus caballus) codon
optimized sequences encoding potent pro-angiogenic vascular endothelial growth
factor (VEGF164) and basic fibroblast growth factor (FGF2) under the strong
eukaryotic promoters (EF-1a and CMV promoters, respectively).

PDNA construct was designed on the basis of pBudCE4.1 vector (Invitrogen,
USA), it is a high copy number plasmid with two independent expression cassettes
under the control of two different eukaryotic promoters: CMV and EF-1a, each with
its own MCS. Original plasmid pBudCE4.1 vector contains the Zeocin™
(ThermoFisher  Scientific, USA) resistance gene under the hybrid
eukaryotic/prokaryotic promoter SV40/EM7. It allows the selection of both
eukaryotic and prokaryotic cells containing pDNA. However, SV40/EM7 promoter is
not suitable for pDNA vector use in gene therapy, because it will result in expression
of Zeocin™ resistance gene in the cells of the gene therapy treated organism. That is
why we replaced the Zeocin™ resistance gene with its promoter were excised and
replaced with a sequence of kanamycin resistance gene with its promoter, which were
taken from pDONR221 by PCR amplification using specific primers and cloned into
pBudCE4.1 by ordinary PCR-cloning protocol by sites MIul-Nhel restriction
enzymes. By these actions we created pBUDK vector.

A starting coding sequences of horse vegfl164 (NCBI Reference Sequence:
NM _001081821.1) and fgf2 (NCBI Reference Sequence: NM _001195221.1) were
codon optimized using algorithm «OptimumGene» (GenScript, USA), synthesized de
novo, and cloned into pUC57 (GenScript, USA). From pUC57 codon optimized
coding sequence of VEGF164 then was cut by the restriction enzymes Notl and Xbal
and cloned into pBUDK vector under EF-1a promoter into multiple cloning site
(MCS). Coding sequence of FGF2 from pUC57 was cut out by the restriction
enzymes Hindlll and Xmal and cloned into pPBUDK vector under CMV promoter.

For clinical application for direct gene therapy in horses we the first time
successful used the direct gene therapy for restoration severe injuries of the
suspensory ligament branch and superficial digital flexor tendon. We injected at the
site of injury in the suspensory ligament branch and tendon the pPBUDK-ecVEGF164-
ecFGF2 which simultaneously expresses VEGF164 and FGF2 factors. Effect of
treatment was assessed using clinical observation and ultrasound imaging in a period
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of a few months. We showed, after using gene therapy, in the period of 2-3 months of
the injury complete recovery of function and full restoration severe damaged tissue
suspensory ligament and superficial digital flexor tendon.

CO3JAHME IUIASMUJTHOM JTHK J1J151 TEHHOM TEPAIIMH,
SKCHPECCHUPYIOIEN BUJOCHENIN®UYHBIE JIJI5 JIOIIA I
®AKTOPBI VEGF164 1 FGF2

JIuteuHn A.A., 3akuposa E.1O., XKypasnera M.H., Puzpanos A.A.
OI'AOY BO Kazanckuit ¢penepanbhblii ynusepcuret, Kazanb, Poccus

BBEJAEHUE B pmanHOM WuCCIENOBAHUA MbI CO3JAJIM JIBYXKACCETHYIO
miazmuanayio JJHK (nIHK), kak reHeTndyeckyro KOHCTPYKIIMIO, UMEIOIIYI0 KOJOH
ONTUMHU3UPOBAHHBIC KOJIUPYIOIIUE TMOCIEI0BATEILHOCTH BUJIOCHEIU(MUYHBIX IS
nomagu (Equus caballus) 6enkoBbix (akTopoB: dakTopa pocTa SHAOTEINS COCYI0B
(VEGF164) u ocHoBHOro (akrtopa pocta ¢uobpodmactoB (FGF2). Jlanubie
KOJIUPYIOIIHE MOCIIEeI0BATEILHOCTH (PAKTOPOB HAXOMATCS IO B 3YKAPUOTUUECKUMU
npomotopamu  (EF-la u CMV cootBeTcTBEeHHO). MBI MNpOAEMOHCTPUPOBAIH
3G (HEKTUBHYIO 3KCIPECCUIO 3THX PEKOMOWHAHTHBIX OENIKOB IN VIro Ha KieTkax
HEK293FT mocne ux tpancdeknun, yepe3 48 4acos.

[Tonyuennas n/IHK mogxomut mis mpuMeHEHUs B T€HHOM TEpAIlWH B KUBOM
OpraHu3Me JIoIaJu, U COOTBETCTBYyeT mnpaBuiamM FDA u npyrum pekoMeHaauusm
MEKTYHAPOIHBIX PETYISTOPOB B c(hepe IeKapCTBEHHBIX CPE/ICTB.

Kuarwuessbie ciioBa: mnasmuanas JJHK, rennas tepanus, nomanp, COCyaUCThIN
SHAOTENUANBHBIN (pakTop pocta 164, dhakrop pocta pudbpodIacTOB 2.

METOIbI 1 PE3YJIBTATHI B nmocnmennue rtompl B PecmyOmmke
TarapcTtan aKTMBHO BO3POXKIAETCA KOHHBIA CHOpPT. TpaBMa KOHEYHOCTH WIIU
JIETeHepaTUBHOE 3a00JIEBaHUE CYCTaBHO-CBSI30YHOTO ammapara y CKaKOBOM JIOIIAJH
4acTO TMPUBOAUT K JUIUTEIHHOMY WJIM OKOHYATENbHOMY BBIOBIBAHUIO U3
COPEBHOBATEIILHOTO  TpOIlecca, YTO COMPSDKEHO ¢ OONBIIUMU  YOBITKAMH.
CymectByetr mpobiemMa HeAOCTaTOYHOU 3(PPEKTUBHOCTU CYIIECTBYIONIUX METO/IOB
JICYCHUSI TIOBPEKICHUM OMOPHO-ABUTraTeNbHOTO amnmapara [l1]. IlepcnekTuBHBIM
MPEJICTABISACTCS TEHHO-TEPANEBTUYECKUI 1Toax0 [2].

Ha ocHoBe MoauduiMpoBanHoi BekTopHOoW ruiasmuasl  PBUdCEA4.1
(Invitrogen, CIILIA), B KOTOPO# MOC/IEI0BATEILHOCTh T'€HA YCTOMYMBOCTH K 3COLIMHY
U ero MpoMOTOp 3aMEHEHbl Ha T'€H YCTOMYMBOCTHM K KaHAMUIIMHY, HaMH ObLjia
nonyuyeHa miasmuaHas JJHK koHcTpykums, coaepskaiiasi KoJI0H-ONTUMU3UPOBAHHbBIC
nocnenoBarenbHocTH Vegflod u fgf2, sunocnenudpmansie as nomamn. VEGF164 u
FGF2 ob6manatoT BeIpa)KEHHBIM MPOAHTUOTEHHBIM M TIPOJUEepaTUBHBIM d(DPerToMm.
Nnentnynocty monyuenHoit koHcTpykimu PBUDKan-ecVEGF164-ecFGF2 6pina
MOATBEPAKIACHA METOJOM CEKBEHHUPOBAHMS M PECTPUKIMOHHBIM aHAIM30M C
MOCJIETYIONTUM 3JIEKTPO(GOPE30M B arapo3HOM TeJie MOTYYEHHBIX PECTPUKIIMOHHBIX
dbparmenToB. IMMyHO(DITYOpPECTICHTHBI aHAIM3 W WMMYHOOJOTTHHT TOJTBEPAMI
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OJTHOBPEMEHHYIO KO-dKCIpeccuto pekomOmHaTHBIX OenkoB FGF2 m VEGF164 B
TpancuimpoBanHbix kiaeTkax HEK293FT. IlonyuenHas HaMu KOHCTPYKIIUS
cooTBeTCTBYeT TpeOoBaHusIM FDA 1711 reHHO-TepaneBTUYECKHUX IMpenapaToB s
KJIMHUYECKOTO MpUMEHEeHus [3].

Takum 00pa3om, co3llaHHas HaMM IJIA3MHIHAST KOHCTPYKUHUS MOTEHIHAIBHO
MOXXET OBITh HCIIOJIb30BaHA B TE€HHOM Tepaluud TpaBM M 3a00J€BaHUN OMOPHO-
JIBUTATEJILHOTO ammapara JIOIIaied, 4YTO TO3BOJMT CHU3UTh YOBITKH B cdepe
poeCCHOHATTEHOTO CIOPTA.
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ANTI-INFLAMMATORY ACTIVITY OF NOVEL 5(S)-MENTHYLOXY
DERIVATIVES OF 2(5H)-FURANONE

Cong H.H., Sibgatullina R.R., Khabibrakhnmanova A.M.,
Kurbangalieva A.R., Ziganshina L.E.

! Kazan Federal University, Kazan, Russia

The search for alternative strategies of pharmacological regulation of
inflammation has been acquiring more and more attention recently. We developed the
methodology for the first stage of screening for the anti-inflammatory activity of
novel compounds — pre-screening methodology, comprising simple in vitro test-
systems, which include: osmotic and free radical hemolysis of human erythrocytes,
and a test for inhibition of platelet aggregation induced by 1 mM arachidonic acid.
We implemented pre-screening of six novel derivatives of 2(5H)-furanone,
containing (I)-menthol fragment (compounds R;, R,, Rs3, R4, Rs, u Rg — 5(5)-
menthyloxy derivatives of 2(5H)-furanone), selected the most active compound and
tested it for anti-inflammatory activity on the model of carrageenan-induced mice
paw edema.

Data obtained were analyzed using Microsoft Office Excel 2010. The
Kolmogorov-Smirnov and Shapiro-Wilk criteria were used to estimate the normality
of the distribution using SPSS. Statistical analysis was performed using Student’s t-
test. P-values less than 0,05 were considered statistically significant.

RESULTS: (I)-Menthol protected red blood cells from the damaging effects of
hypotonic environment, reducing the intensity of osmotic hemolysis at concentrations
of 10° M and 10 * M. At a of concentration 10~ M (l)-menthol enhanced the
damaging effect of hypotonic medium on erythrocytes. Compounds Ry, Ry, Rz and Ry
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stimulated osmotic hemolysis. Compounds Rs and Rs showed membrane-stabilizing
activity at various concentrations.

()-Menthol also showed the membrane-stabilizing effect, reducing the
intensity of free radical hemolysis at concentrations of 108, 10°, 10 M. Compounds
R1, Ry, R4 and Rg exhibited a membrane-damaging effect on the model of free radical
hemolysis at all studied concentrations. Compound Rz showed protective effect on
red blood cells at low concentrations, while with the increase of concentrations it
stimulated erythrocyte damage. Compound Rs protected red blood cells at
concentrations of 3-10° and 3-10° M.

(D-Menthol inhibited arachidonic acid induce platelet aggregation at a
concentration of 10° M. At a concentration of 10° M (I)-menthol enhanced platelet
aggregation. Compounds R;, R,, R; enhanced platelet aggregation at various
concentrations. Compound Rj inhibited platelet aggregation at a concentration of 10-°
M, while at concentrations of 10° and 10° M this compound stimulated platelet
aggregation. Compound Rs did not affect the platelet aggregation. Compound Rg
exhibited the inhibitory effect on platelet aggregation at all studied concentrations, it
demonstrated maximum efficacy in two of the three studied model cell test-systems.

On the basis of these results we selected the compound Rg for further testing
for anti-inflammatory activity on the model of carrageenan induced mice paw edema.

()-Menthol at the doses of 25 mg/kg, 50 mg/kg, 100 mg/kg showed anti-
inflammatory activity on the model of carrageenan induced mice paw edema.

The compound Rg showed anti-inflammatory effects at all studied doses (68,3
mg/kg; 136,6 mg/kg and 273,3 mg/kg, equaling by the menthol content to the studied
menthol doses) at different time-points of the experiment. At the doses of 136,6
mg/kg and 273,3 mg/kg, the anti-inflammatory effect of compound Rg persisted for
up to 5 days of observation.

The compound Rg showed a more pronounced anti-inflammatory effect
compared to menthol at some time-points of the experiment.

Conclusions:

1. A new derivative of 2(5H)-furanone containing I-menthol fragment, the
compound Rg, exhibited a membrane-stabilizing effect on the osmotic hemolysis
model, an inhibitory effect on arachidonate-induced platelet aggregation, and
pronounced anti-inflammatory activity.

2. In vitro model cell-systems (osmotic hemolysis and platelet aggregation)
can be used for the pre-screening for new potential anti-inflammatory agents.

Acknowledgments: This work was supported by Russian government
program of competitive growth of Kazan Federal University.
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W3YVUYEHUE MMPOTUBOBOCHAJIUTEJILHON AKTUBHOCTH HOBBIX
5(S)-MEHTUJIOKCHUITPOU3BOIHBIX
2(5H)-®YPAHOHA

Konr X.X., Cubrarymiuna P.P., Xabubpaxmanoa A.M., Kypoanranmmesa A.P.,
3uranmmuHa JLL.E.

OI'AOY BO Kazanckuit ¢penepanbhblii ynusepcuret, Kazanb, Poccus

B HacTosIee BpeMst akTyaJIbHBIM SIBJISICTCS] TIOMCK aTbTEPHATHBHBIX MMOAXO0B
K (hapMaKoJOTUYECKON PEeTyJIAlnA BOCHaJeHUs. B KadecTBe METOIOB JJIsl TIEPBOTO
dTama CKpUHUHTA Ha TMPOTHBOBOCHAIUTEIBHYIO aKTUBHOCTh HOBBIX COCTMHEHHA MBI
HCIIOJIb30BAJIM MIPOCTHIE IN VItr0 TeCT-CHCTEMBI, B KOTOPBIC BXOJAT: OCMOTHYCCKUN U
CBOOOJHOPA/IMKAIBHBIA ~ TE€MOJIM3  JPUTPOLIUTOB, TECT HA  CIIOCOOHOCTH
WHTUOMPOBAaHUS arperaiud TPOMOOILUTOB, MHAYIHpPOBaHHONW IMM apaxumoHOBOU
KHCI0TOH. TakuM 00pa3oM MbI HPOBEIH CKPUHHHT 6 HOBBIX MPOU3BOIHBIX 2(5H)-
bypanona, conepxkamux pparment (l)-menrona (coemunenus Ry, Ry, R3, Ry, Rs, u Rg -
5(S)-MEeHTHUIIOKCHTIPOM3BOTHBIX 2(5H)-dbypanona), oToOpanu HaubOoJee
MEPCIEKTUBHOE COCAMHEHHE, MPOTHUBOBOCIAIUTEIbHYI0 AaKTUBHOCTH KOTOPOTO
OILICHWJIA Ha MOJIEJIM KappareHHHOBOTO OTEKa Jial MbIIIEH B CPABHEHHUH C 3TAIIOHHBIM
coequneHreM — (l)-meHTOIOM.

CratucThyeckyro  00pabOTKy  pe3yibTaTOB TPOBOAMIA C  ITOMOIIBIO
nporpammbl Microsoft Office Excel 2010. Mcnonb3oBanu kputepuii Koamoroposa-
CmupHoBa u [lanupo-Yunka i1 OUEHKHM HOPMaJIbHOCTH paCOpPEACsICHUs C
nmomMompo TporpamMmbl SPSS. [l OIEHKM AOCTOBEPHOCTH Pa3IMuUii BBIOOPOK
IIPUMEHSUIM MTapaMeTpuueckuid t-kpurepuil CTproieHTa. 3a TOCTOBEPHOE MPUHUMAIN
pasnuyme npu ypoBHE BeposiTHOCTH 95 % u 601ee (p < 0,05).

PE3VJIbTATHI:

(I)-MenToa OKa3an 3aIIUTHOE JACHCTBUE Ha MEMOpaHBI 3PUTPOLIUTOB, CHIDKAS
OCMOTHYECKHHN F€MOJIN3 B KOHIIEHTPALUAX 10°Mul0o*M. B KOHIICHTpaLU 10°M
oH oOnagan noBpexaarommmM 3¢dexrom. Coequnenns R;, Ry, Rz u Ry ycnnmmBamm
OCMOTHYCCKUI reMOJIN3. CoenuHenus Rs, Rs MPOSIBJISLITN
MeMOpaHOCTAOUTU3UPYIOIIEE ICUCTBUE B PA3IMUHBIX KOHIICHTPAIIUSX.

()-MeHTON Takke MPOSABIST MEMOpPaHOCTAOMIM3UPYIOMUH 3(PQPeKT B BUIC
CHWKCHUSI MHTCHCUBHOCTH CBOOOJHOPAAMKAIBLHOTO TeMOon3a B KOHIeHTparusax 10~
8, 10*6, 10* M. Coenunenus Ri1, Ry, Ry 1 Rg mposiBisiiim MeMOpaHOOBpeKIatoIiee
JIEHCTBHE HAa MOJEIM CBOOOIHO-PAIUKAILHOTO I'€MOJIM3a BO BCEX HCCIICIOBAHHBIX
koHueHTpauusax. CoeauHenne Rj; MNposBIsIO 3amUTHBIA A(PPEKT B HUBKHUX
KOHIICHTPAIUAX, HO C YBEIIMUYCHUEM KOHIICHTPAIIUH CITOCOOCTBOBAJIO TOBPEKICHHUIO
MeMOpaH sputpouutoB. CoeauHenue Rs 3ammimano SpUTPOIUTHEI OT JEHCTBUS
CBOOOHBIX PAJAUKAJIOB B KOHIICHTPALIUSX: 3 - 10°u3-10° M.

()-MenTon  WMHrHOMpOBall  arperammi0  YeJ0BEYCCKHMX  TPOMOOIIUTOB,
BBI3BAHHYIO apaxuJIOHOBOW KHCJIOTOW, B KOHLUEHTpAUUU 10° M. B KOHIICHTpAIUU
10 M om ycwmBan arperamnuio TpomOorutoB. Coenuaenns Ry, R;, Ry ycunuBanu
arperaiMio TpOMOOLIUTOB B  pas3nu4HbIX KoHIeHTpamusx. CoeguHenue Rj
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MHIHIOMPOBANIO arPerawiio TPOMOOLHTOB B KOHIEHTpanuy 10 ° M, B KOHIEHTPAIHAX
10 u 10° M ono yCUJIMBAJIO arperaiuio TpomooruToB. Coeaunenue Rs He BIUsIIO
Ha arperanuio TpomobouutoB. CoeauHenrue Rg MposBIsIO HHTHOUpYOlee JeHCTBUE
Ha arperamuio TPOMOOIIMTOB BO BCEX UCCIIEOBAHHBIX KOHIICHTPAIIUSX.

Ha ocHOBaHMU TOJYYEHHBIX PE3yJIbTAaTOB MBI BBIOpaau coeauHeHue Rg mis
M3Y4YEHUs TPOTUBOBOCIIAJIUTEILHON aKTUBHOCTH Ha MOJICJIM KappareHHHOBOT'O OTEKa
Jan MBIIMICH, Tak KakK I10 JIBYM U3 TpeX KPUTEPHUEB OIICHKH OHO IIPOSIBUJIO
HanOoIbIui APHEKT.

[Ipn MopenmupoBaHWW KappareHWHOBOTO OTEKa JIall MBIIIEH MBI HAOIIOIaIH
POTHBOBOCIIATUTEIbHYIO akTUBHOCTH (l)-MeHTONMa B mo3ax 25 mr/kr, 50 mr/kr, 100
MT/KT.

Coenunenne Rg Taxke MpOSBHUIO MPOTUBOBOCIATUTENBHBIA 3P(HEKT BO BCEX
HcCcleIOBaHHbIX J03ax (68,3 mr/kr; 136,6 Mr/kr u 273,3 MI/Kr), COOTBETCTBYIOIIUX
M0 COJACPXKAHUI0O MEHTOJIa M3YYCHHBIM JI03aM MEHTOJIAa, Ha PAa3HbIX CpPOKax
uccienoBanus. [IpoTuBoBocHanuTeNbHOE JelcTBUE coenuHeHus Rg B po3zax 136,6
Mr/Kr 1 273,3 Mr/Kr coxpaHsioch A0 5-Tu nHed HaOmioneHusi. Coenunenue Rg
MPOSIBUIIO O0Jiee BBIPAKEHHBIA MPOTUBOBOCHATUTENBHBIA 3P(HEKT M0 CPABHEHUIO C
MEHTOJIOM B HEKOTOPbIE CPOKHU HAOIIIOICHUS .

BbIBO/IbI:

1. HoBoe nipoussoanoe 2(5H)-bypanona, coaepxaiiee GpparMeHt |-menrona —
coeuHeHrue Rg, TPOSIBISAIO MEMOpPaHOCTAOWIM3UPYIOIIEE JEUCTBUE HAa MOJACIH
OCMOTHYECKOTO TeMOJIN3, HHTHOUPYIOIee NEHCTBUE HA arperamuio TPOMOOIIMTOB U
MIPOTHBOBOCIIAJTUTEIHHYIO AaKTUBHOCTb.

2. KierouHnble MOJEIbHBIE TECT-CUCTEMBI (OCMOTHYECKHH TEMOJIU3 W
arperarsi TPOMOOITUTOB, CTUMYJIMPOBAHHAS apaXWIOHOBOW KHCJIOTOH) MOTYT OBITH
WCIIOJIb30BaHbl  JUIA  TEPBOrO  JTama CKPUHWHTA HOBBIX  MOTEHIIMAIBHBIX
MIPOTUBOBOCTIAJIUTEIHLHBIX BEIIECTB.

PaGoTa BbINONHEHA 3a CUET CPEICTB CYOCHIMH, BBIJCICHHOW B paMKax
rocyaapctBeHHoi  momnepxkku  Kazanckoro  (IIpuBoimkckoro) — demepaibHOTO
YHUBEPCUTETA B IEJISX TMOBBIIICHUS €r0 KOHKYPEHTOCIIOCOOHOCTU CpEelH BEAYIIUX
MHUPOBBIX HAyYHO-00pa30BaTEIbHBIX IIEHTPOB.

OLEHKA BJAUAHUA MOAUPUKAIIUAU ITOBEPXHOCTH
JYKAPUOTUYECKHUX KIIETOK MUHEPAJIOM T'AJIJIYASUTOM HA UX
AKN3HECITIOCOBHOCTD

Poxwuna 3.B., ®axpynnun P.O.
®OI'AOY BO Kazauckuii penepanbabiil yauepcutet, Kazann, Poccus

W3BecTHO, 4TO W MHUKPOOHBIE KIETKHM, M OaKTepuM HMEIOT Ha CBOEH
MMOBEPXHOCTU 3alIUTHBIA Kapkac [l], KOTOpBIM 3amuiiaer uX OT YCIOBHM
OKpyXarumen cpenpl. KleTku MIIEKONUTarMUX HE HMMEKT HAJICKHOW BHEIIHEN
CTEHKH, a 3alIUIICHBl TOJHKO MEMOpaHOW W3 JBOWHOTO JIUIUTHOTO CJIOS, KOTOpas
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SABJISIETCA BECbMa BOCIPUMMYMBOM K HW3MEHEHHSIM YyciaoBuUd. OTMETUM, YTO
MEXaHWYECKasi HEMPOYHOCTh KJIETOK MIIEKONMUTAIONINX 3HAYUTEIBbHO YCIOKHSIET
BO3MOKHOCTH  XMMHUYECKOTO BO3JCWCTBHS HA  KIETKY, IIO3TOMY MHOTHE
UCCIICIOBaHMS JIGKApCTB 1IN VItr0 HEBO3MOXKHBI WJIM TPEOYIOT JIOJTOBPEMEHHBIX H
JOPOTOCTOSIIIIMX ~ MPOLECCOB,  KOTOPBIE  HANpaBJIEHbl  HA  COXPAHEHHE
Ku3HecrocoOHocTn  kieTku [2]. Co3gaHue UUTONPOTEKTOPHOTO Kapkaca Ha
MOBEPXHOCTH KJIETOK MIIEKOMUTAOIIUX U3 JIOJITOBEYHBIX MAaTEPUATIOB MEPCIEKTUBHO
JUISL  UCIIOJIB30BaHUSI B Pa3IMYHBIX TECT-CUCTEMaX, KIETOYHOW Tepamuu,
BOCCTAHOBUTEIHPHOW MEAWIIMHE, a Takke I (pyHIaMEHTaIbHBIX WCCIEAOBAHUI B
obOyacTu KJIeTouyHOM Omonoruu. B nmrepaType OTCYTCTBYIOT pabOTHI MO CO3JaHUIO
KapKacoB IS KJIETOK MJICKONMUTAIONIMX C TPUMEHEHHEM HAHOTPYOOK MUHEpala
rajutyasuta. ['amiyasuT sBIse€TCs JErKOJOCTYNMHBIM MPUPOAHBIM MATEpUAIOM U
MMEET 0co00€ 3HAUYCHUE JJIsI HAHOMETUIIUHBI U (papMalleBTUKU, MOCKOJIBKY CITIOCOOEH
CBSI3bIBATH PA3JIMYHbIC IIpEnapaTbl BHYTPU KaHAJIBLUEB WM HA MOBEPXHOCTH H
yIEPKUBATh WX, YBEIUYHBAsl CTAOWJIBHOCTh Tpernapara WM MEHSS CKOPOCTb €ro
ocBoOOkaeHus [3]. TloMMAPAEKTPOIUTH HEPEIKO HCIONB3YIOTCI B padoTax o
WH)KCHEPUHM TOBEPXHOCTU KIETKH [JIsi CO3JIaHUS PaBHOMEPHOIO IOKPBITUS H
HAJIS)KHOTO 3aKperieHus HaHoMarepuaios [4]. Llenbio qaHHOTO UCCIen0Banus ObLIO
BBISICHGHUE  BJIMSHUS ~ MOAWGUKAIIMM  BHEUIHEH  TOBEPXHOCTU  KIJIETOK
aJICHOKapIIMHOMBI JIETKUX 4YesioBeka (AS549) moiudiaekTposiMTaMd U HAaHOTPYyOKaMu
rajulya3uta B Pa3JIMYHBIX KOHIEHTpALUSIX Ha MNpoaudepaTUBHYIO aKTUBHOCTh U
KU3HECTIOCOOHOCTh MocnenHux. lIpoBoaunock cpaBHEHHME MOAM(PUKALHMHU KIETOK
noymatekrpositamu  poly(acrylamide-co-diallyldimethyl-ammonium  chloride)
solution 10 wt% in H20 (P(AAm-co-DADMAC)); poly(allylamine hydrochloride)
PAH Mw 70 kDa; poly(ethyleneimine) solution 50 wt% in H20 (PEI);
poly(diallyldimethhylammonium chloride) solution 35 wt% in H20 (PDADMAC
average Mw < 100,000 (very low molecular weight)) Bce wucciemyembie
MOJIMBJICKTPOJIMTHI TIOJyYeHHBI M3 koMmanuu Sigma-aldrich (Cenr-Jlync, Muccypu,
CIHIA). bpuio mpoTECTUPOBAHO TPU KOHIIEHTPAIIMU MUHEpalia rajmnyasura 2.5, 5 u 10
MKT Ha 100 ThIC.KJIeTOK. JKM3HECTIOCOOHOCTh KJIETOK MJICKOIMTAIOIINX OIICHUBAIACH
C TIOMOIIBI0O MTT-TECTa (/IaHHbIE HE TMPHUBENEHBI) U C HUCIOJBb30BAaHUEM JIa3ePHOU
KOH()OKAJIbHOW MHUKPOCKONHH. B COOTBETCTBHM C TMOCTaBICHHBIMH 3a/ladyaMu C
MOMOIIBIO KOJIOPUMETPUUECKUX TECTOB OIIEHHBAIACH JKU3HECTIOCOOHOCTH KJIETOK C
KapKacoM M3 MOJIUAJIEKTPOJIUTAa U HAHOTPYOOK Tajllya3uTa HEMOCPEICTBEHHO MOCIIEe
dhopMupoBaHUs Kapkaca U yepe3 24 yaca.

[TonyueHHble pe3yiabTaThl YKa3blBAlOT Ha HE3HAYUTEIBHOE BIIMSHUE BCEX
HCCIIeTyeMbIX KOHIICHTpAIlMi HAHOTPYOOK rajulya3uta Ha MNpoiaudepaTUBHYIO U
NBIXAaTeIbHYI0 ~ aKTUBHOCTh  KJIETOK. TakuM  oOpa3oM, GyHKIIMOHATU3AIMS
MMOBEPXHOCTH KJIETOK HAHOKapKacOM MOKET OBbITh MCIOJIb30BaHA I 3allUThI
MOCJIETHUX OT JIETATbHBIX (PAKTOPOB, a TaKKe JUIsl HAMpaBIEHHOW JOCTaBKU
JIEKapCTB.

PaGora BbmosHeHa mnpu QuHAHCOBOW momaepxkke Poccuiickoro ¢donaa
byHIaMeHTaNbHbIX HccaenoBanuii (rpant Ne 16-34-00196).

Cnucok auTepaTyphbl:
1. Xiong W. et al. (2013) Chem. Commun. 49, 7525-7.
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2. Yang S.H.etal. (2013) Small, 9, 178-186.
3.  Poxwuna D.B. u np. (2014) I'ensr u kinetku, 1X(3), 25-28.
4.  Yang S.H. etal. (2009) Small, 5(17),1947-51.

METHOD OF MEDICAL IMPLANTS POLLUTION ASSESSMENT USING
ATOMIC FORCE MICROSCOPE

Akhatova F.S., Kibardina M.L., Trizna E.Y., Kayumov A.R., Fakhrullin R.F.
Kazan Federal University, Kazan, Russia

Currently, insufficient number of the surface of medical catheters and implants
studies, in particular for their contamination by microorganisms is the actual problem.
Once they are installed in the human body, different organics and cells immediately
attach on their surface. As for the most common organic contaminants, for example,
microorganisms, there is currently no research describing how they affect the
integration and adhesion.

Atomic force microscopy is one of the newest methods of the surface
morphology and its mechanical properties studying. This method has opened wide
opportunities for a comprehensive study of morphology and various characteristics of
the surface. Using the atomic force microscope the studies can be carried out in a
wide range of temperatures, in a vacuum, in various media, including liquid media.
This circumstance opens the possibility to completely study different objects from
polymers, films, materials to living objects. A great advantage for biological samples
Is the possibility of studying in a live form. Also, atomic force microscopy allows not
only to obtain the topography of the surface, but also to obtain statistical values of
various surface characteristics, such as elasticity, adhesion, roughness, and others.
Thus, we can check how these or other conditions affect the amount of
microorganisms attached to the surface, and also create methods to prevent bacterial
adhesion. Obtaining and interpreting data of different mechanical characteristics will
help to develop quality standards for these product groups.

The goal is to develop a rapid and reliable method for assessing the
contamination of medical catheters and implants.

During the analysis, it was noted that there are quite a lot of methods for
studying microorganisms. This is light, and various types of electron microscopy, as
well as methods of microbiological crops. However, most of them require complex
sample preparation and special conditions (for example, vacuum) for study. Thus,
research requires long time costs, special skills and experience, as well as expensive
reagents.

Atomic force microscopy facilitates the process of this problem studying. This
is a fairly quick way to obtain qualitative and quantitative characteristics of the
studied objects. Atomic force microscope allows to obtain 3D images of the surface
ultrastructure with molecular resolution in real time and physiological conditions.
This method can also be used to study various physiological processes, in particular
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for the study of morphological changes of the microorganisms under the effect of
substances such as antibiotics.

We conducted a comparative analysis of some groups of microorganisms:
Escherichia coli, Bacillus subtilis and Staphylococcus aureus. Microorganisms were
grown in standard conditions. Fixation was performed with 1% glutaraldehyde for 8
hours. Data obtained with an atomic force microscope Dimension Icon and
Dimension FastScan (Bruker, USA) operating in PeakForce Tapping mode. The
obtained data were processed using the software Nanoscope Analysis V. 1.7.
(Bruker).

Morphological characteristics of each species of microorganisms were studied
in details. A number of surfaces with different adhesive properties were analyzed.The
specificity of the formation of biofilms on these surfaces was studied. Also
polymicrobial biofilm consisting of two or more kinds was examined. The survival of
certain species in the polymicrobial community was shown. Data on the topography
of the surface and some mechanical properties of biofilm such as elasticity, adhesion
and roughness were obtained.

During the analysis we have noted that using atomic force microscopy we can
get a better performance about these objects. This method allowed us to obtain 3D
images with high resolution, as well as to quantify the statistical values of the
essential parameters of the surface structure.

METOA OUHEHKH 3AI'PA3HEHUA MEJUIIUMHCKUX UMIIVIAHTATOB C
MNOMOIIBIO ATOMHO-CUJIOBO MUKPOCKOITUA

Axaroa ®@.C., Kubapauna M.JI., Tpusna E.1O.,
KaromoB A.P., ®axpymnun P.O.

OI'AOY BO Kazaunckuii penepanbHbiii yauepcuteT, Kazans, Poccus

B Hacrosimee Bpemsi akTyaldbHOM MpoOJIeMON SIBIISETCA HEIOCTaTOYHOE
KOJIMYECTBO MCCIIEOBAHUN MOBEPXHOCTH MEIMIMHCKUX KAaTETEPOB U UMILIAHTATOB,
B YACTHOCTH HA MNpPEAMET HUX 3arps3HEHUs] MUKpOOpraHusmaMu. Kak TOIBKO OHHU
YCTAHOBJIEHBI B OpPraHM3M YEJIOBEKA, HA MX NMOBEPXHOCTh Cpa3y XK€ MOMaJarT U
MPUKPEIUISIIOTCST  pa3fiyHas oOpraHMka W KiIeTku. YTto Kacaercs HauboJsiee
pacnpoCTPaHEHHBIX OPraHUYECKUX 3arpsI3HEHUM, HAIPUMEDP, MUKPOOPTAHU3MOB, TO B
HACTOSIIIEEC BPEMSI HET MCCJIECAOBAHUN HA TEMY, KaK OHM BJIMSIIOT HAa MHTETPALUIO U
aJre3uto.

ATOMHO-CUJIOBas MHUKPOCKONUSI SBJSETCS OJHUM M3 HOBEHIIMX METOJIOB
HCCIIeIOBaHUS. MOP(OJIOTHH TTOBEPXHOCTH M €€ MEXAaHWYCCKMX CBOMCTB. J[aHHBIH
METOJ OTKPBLI MIMPOKHUE BO3MOXKHOCTH JIJIsl KOMIUIEKCHOTO U3Y4YeHHUSI MOP(OJIIOTUH U
Pa3JIMYHBIX  XapaKTEPUCTUK TMOBEpXHOCTH. C TOMOIIBIO  ATOMHO-CHUIIOBOTO
MHKPOCKOIIA UCCIIEAOBAHNUS MOYKHO IPOBOJUTH B IIMPOKOM JHUANA30HE TEMIEPATYD,
B BaKyyMe€, B Pa3JIMUHBIX CPEJaX, B TOM YUCIE KUAKUX. ITO JAET BO3MOXKHOCTb JJIS
M3Y4YEHUSI COBEPIICHHO PAa3HBIX OOBEKTOB OT IMOJIMMEPOB, IJICHOK, MAaTEPHAIIOB IO
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KHUBBIX OOBEKTOB. bBONBIIUM NPEUMYIIECTBOM i OHOJIOTUYECKUX OOpa3IoB
ABJISIETCS BO3MOXKHOCTH HCCJIEIOBAHUSI B HE(PUKCHUPOBAHHOM COCTOSHMM. Takxke
aTOMHO-CUJIOBasi MHUKPOCKOIHUS IO3BOJISIET HE TOJIBKO TMOJYYUTh TOMOTpaduio
MOBEPXHOCTH, HO U MOJYYUTh CTATUCTUYECKUE 3HAYCHUS PA3IMYHBIX XapPAKTEPUCTUK
MOBEPXHOCTH, TAKMX KaK YIPYrocTh, aJre3uio, IIEPOXOBATOCTh W JApyrue. Takum
o0pa3oM, MBI MOXKEM IPOBEPUTh, KaK BIUSIOT T€ WIM HMHBIE YCIOBUS Ha TO,
HACKOJIBKO CHJIBHO MHUKpPOOPTaHU3Mbl MPUKPEIUISIIOTCS K MOBEPXHOCTH, a TaKXKe
co3gaTh METOJAbl MpeAoTBpalleHus OakrepuanbHOol anre3uu. llomyuyeHue wu
WHTEPIpPETAlNs JTaHHBIX Pa3IMYHBIX MEXAaHUYECKUX XapaKTePUCTHUK IMOMOXKET
pa3paboTaTh CTaHJAPTHI OLIEHKN Ka4eCTBA JUISl JAHHBIX TPYIIN U3ACIIHN.

[enpto sBisieTcst pa3paboTka OBICTPOrO M JOCTOBEPHOTO METOAA OLEHKH
3arpsiI3HEHHOCTH MEJIUIMHCKUX KaTeTepOB U UMILIAHTATOB.

B xoxe anamM3a OBLJIO OTMEYEHO, YTO CYIIECTBYET JTOCTATOYHO MHOIO
METO/IOB MCCJIEJOBAHHUS MHKPOOPTaHHU3MOB. DTO U CBETOBAs, U PA3IMYHBIC THIIBI
AJIEKTPOHHOM MHUKPOCKOIIHMHU, @ TaKKE METOAbl MHUKPOOHMOJOTHYECKUX ITOCEBOB.
OnHako GOJBIIMHCTBO U3 HUX TPEOYIOT 71l U3YUEHUS CIOKHYIO TPOOONOATOTOBKY U
0coObI€ yCcloBUs (HampuMep, BakyyMma). TeM cambIM JJi IPOBEJICHUS UCCIIEeI0BaHUN
HEOOXOJMMBI JITUTENIbHBIE BPEMEHHBIC 3aTpaThl, CICIUAbHbIE HABBIKM M OTBIT, a
TaK)Ke€ JOPOrOCTOSIINE PEAKTHUBBI.

[Tpouecc wm3ydeHuss JAaHHOM MpoOieMbl  00JieryaeT aTOMHO-CUIIOBas
MUKPOCKOIUA. JTO JOCTATOYHO OBICTPBIM CHOCOO MONTY4YEHUS KAauyeCTBEHHBIX U
KOJIMYECTBEHHBIX XapaKTEPUCTHK HCCIEAYEeMbIX OOBEKTOB. ATOMHO-CHUIIOBOM
MHUKPOCKOII MO3BOJISIET MOTYIUTh 3D n300pakeHusI TOBEPXHOCTHBIX YIBTPACTPYKTYP
C MOJIEKYJISIPHBIM pa3pelI€eHUEM B PEXKUME PEATBHOTO0 BPEMEHU U (PU3HUOJTOTUYECKHUX
ycrnoBusix. JlaHHBIH METON TakKe MOXKET OBITh HCIOJB30BaH Ui HW3YYCHHS
pa3NUYHBIX (PU3HOJOTUYECKUX TMPOLECCOB, B YACTHOCTH IJIsi UCCIEIOBAaHUA
MOpP(}OIOrHUEeCcKUX HM3MEHEHUH MHKPOOPraHU3MOB TMOJ| JEWCTBUEM BELIECTB,
Harpumep, aHTUOMOTHKOB.

MpbI nipoBeH CpaBHUTEIBHBIN aHAU3 HEKOTOPHIX T'PYIIT MUKPOOPTaHU3MOB:
Escherichia coli, Bacillus subtilis u Staphylococcus aureus. Mukpoopranu3Mbl ObLTH
BBIPAIIICHBI B CTAHJIAPTHBIX yclIoBUSX. Dukcarus mpousBoawiIack npu nomomu 1%
TJIyTapOBOTO allbJIETH/Ia B T€YECHUU § 4acoB. JlaHHbIE MOyYeHbI HA aTOMHO-CHUJIOBOM
mukpockorie Dimension FastScan u Dimension Icon (Bruker, CIIIA), paboTatomux B
pexume PeakForce Tapping. Ilonydyennble paHHble ObulM  00pabOTaHBl C
HCIIOJIb30BaHKEM MporpaMMHOro odecrieuenus: Nanoscope Analysis v.1.7. (Bruker).

JeranbHO OBUTM W3y4eHBI MOP(QOJIOTHYECKHE OCOOECHHOCTH KaXKJIOro BHA
MUKpPOOpPraHu3MoB. [IpoaHamu3upoBaHO psJ TMOBEPXHOCTEW C  Pa3IMYHBIMU
aJre3uBHbIMU CcBoMcTBamMu. WM3ydena cnenuduka oOpa3oBaHusi OHOIJIGHOK Ha
JaHHBIX TIOBEPXHOCTSX. Takke OBUTM W3YYCHBl MOJUMUKPOOHBIE OWOTUICHKH,
cocrosiue u3 AByX U Oosiee BUIoB. [loka3aHo BbDKMBaHUE ONpPEAEICHHBIX BUIOB B
MOJIMMUKPOOHBIX ~ cooOImmIecTBe. bbul  TOJIy4eHBI JIaHHBIE 1O  Tomorpaduu
MOBEPXHOCTU U P MEXAaHMUYECKHX XapaKTePUCTHUK OHOIUICHOK, TaKWX Kak
YIOPYTOCTbh, aAT€3HUI0 U IIEPOXOBATOCTb.

B xone mpoBeneHHOro aHaiuM3a HaMH OTMEYEHO, YTO C MOMOIIBI0 aTOMHO-
CHJIOBOM MHUKPOCKOIIMM MOXHO MOJYYUTh OOJiee MOJHOE MPEACTaBICHHE 00 ITHX
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oObekTax. JlaHHBII MeTOA MO3BONMMI MONy4YuTh 3D u300pakeHHs C BBICOKUM
pa3pelIeHUEM, a TakKE€ HU3MEPUTh KOJIIMUYECTBEHHO CTATUCTUYECKHE 3HAYECHUS
BA)KHBIX [TAPaMETPOB MTOBEPXHOCTHOU CTPYKTYPHI.

BIOPOLIMERIC NANOSTRUCTURED COMPOSITES IN
REGENERATION OF BONE DEFECTS

Naumenko E.A., Guryanov I.D., Zakirova E.Yu., Fakhrullin R.F.
Kazan Federal University, Kazan, Russia

Bone is a solid state tissue, which contains about 30% matrix, 60% minerals
and 10% water. The main component of bone organic matrix is collagen which
responsible for the tensile strength whereas mineral component (calcium phosphate)
imparts compressive strength to the bone tissue. Despite its relative strength bone
tissue is susceptible to fracture as a result of trauma, pathological fragility due to
deficiency of organic matrix and resorption. Clinically using devices for the bone
fixation and repair are mostly fabricated from metals (stainless steel, titanium and its
alloys). Metallic devices and implants due to their non- biodegradable nature often
require an additional surgery in order to remove these from the body, can promote the
allergic reactions, infections and other complications. Biodegradable biopolymers are
one of the primary and common biomaterials used in tissue engineering including
bone regeneration due to their high level of biodegradability and controlled
degradation rates that makes these materials highly beneficial for clinical
applications. Moreover the degradation and mechanical properties of polymeric
materials can be altered by changing their structural composition and fabrication
techniques as well as adding of biocompatible nanomaterials. Osseous wound healing
involves the recruitment of mesenchymal stem cells to perform the molecular tasks of
bone regeneration.

In presented work we focused on a combination of three biopolymers of
different nature, chitosan, agarose, and gelatine, as the materials to produce porous
tissue engineering scaffolds for veterinary practice. This biopolymer composition was
doped with natural nanofiller (halloysite nanotubes) to enhance both the biological
compatibility and the mechanical properties of scaffolds. The surface irregularities of
the scaffolds pores due to the insoluble nanotubes promoted the best adhesion of the
cells on scaffolds materials. Moreover they increased the composites’ strength. We
applied nanostructured and pure biopolymer matrices with allogenic adipose derived
stem cells (ADSC) for the restoration of bone defects in dogs in the frames of two
clinical cases of bone deformation due to fractures of limbs. In general, the use of
biopolymer matrices in combination with stem cells promoted normal regeneration of
bone tissue even in case of complicated fractures with incorrect primary fusion of
bones. In addition, there were no manifestations of the rejection reaction and
dramatic changes in clinical blood tests. Bones of the animal with prone of allergic
reaction to metals were regenerated more efficiently after the removal of metal
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constructs. However, no inflammatory reaction was observed with respect to the
biopolymer matrix and allogenic ADSC. So, the combination of traditional surgery
using metallic constructions with implantation of 3D-biopolymeric matrices doped
with nanomaterials can be effective in the veterinary practice for bone regeneration.

The work is performed according to the Russian Government Program of
Competitive Growth of Kazan Federal University and was partially financed by
RFBR grant Ne 15-04-99660.

BUOHNOJIUMEPHBIE HAHOCTPYKTYPUPOBAHHBIE KOMIIO3UTHI B
BOCTAHOBJIEHUU KOCTHbBIX JE®EKTOB

Haymenxo E.A., I'ypesnos 1./1.,
3akuposa E.10., ®axpymin P.O.

OI'AOY BO Kazaunckuii penepanbubiil yauepcuteT, Kazans, Poccus

KocTp npencrapnser co0oil TBEpAOTENbHYIO TKaHb, KOTOPask COAEPIKUT OKOJIO
30% wmatpukca, 60% munepanoB u 10% Boabl. OCHOBHBIM KOMIIOHEHTOM KOCTHOM
OpraHUYeCKOM MaTpHIbl SBJIIETCS KOJUIAreH, KOTOPBIM OTBEYAET 3a MPOYHOCTH HA
pacTsHKEHUE, TOrjJa KakK MHUHEPAJTbHbIA KOMIIOHEHT ((ocdar kanbius) HNpUAAcT
KOCTHOM TKaHU MPOYHOCTh Ha ckatue. HecMoTps Ha CBOIO OTHOCHUTENIBHYIO
MPOYHOCTh KOCTh BOCHOPHMMYMBA K II€peJOMaM B  pe3yJbTaTe TpaBMBI,
MAaTOJIOTMYECKOM XPYNKOCTU U3-3a Ae(ULNUTa OPraHMYECKON MaTpULbl U pe30pOIun.
KimHuueckn MCnofib30BaHUE YCTPOMCTB ISl (PMKCALIMM M BOCCTAHOBJICHHS] KOCTH B
OCHOBHOM TIPOM3BOJUTCA M3 METANIOB (HEp)KaBEIolleld CTalu, TUTaHa M €ro
CIUTAaBOB). MeTalTM4ecKre YCTPONUCTBA M UMIUIAHTATHI M3-3a WX HeOHopasiaracMoiu
IPUPOJBI YacTO TPeOYIOT MOMOJHUTEIBHON Olepanuu, 4ToObl YJaIUTh UX U3
OpraHuMs3Ma, MOTYT CIOCOOCTBOBAaTh aJUIEPIMUECKUM pEaKIUsIM, HHOEKIHUSIM U
ApYTUM OCJIOXHEHUsM. buopasnaraemple OHOMOJIMMEpHI SIBISIFOTCS OJHUM U3
OCHOBHBIX M O0OLIMX OHOMaTepuasoB, HUCHOJB3YEMBIX B TKAHEBOW WH)KEHEPHH,
BKJIIOYAsl PETeHEpalni0 KOCTeH M3-3a MX BBICOKOIO YPOBHsS OMOpa3iaraeMocTH U
BO3MOKHOCTH KOHTpPOJISI CKOPOCTH JErpajallMi, YTO JeJaeT 3TH MaTepuabl
MPUMEHUMBIMU JJI1  KIMHUYECKUX NpuMeHenuil. Kpome Toro, nerpamauus u
MEXaHUYECKHE CBOMCTBA MOJIMMEPHBIX MaTepUaoB MOT'YT KOHTPOJIUPOBATHCA MMyTEM
M3MEHEHUS! UX CTPYKTYpPHOIO COCTaBa W TEXHOJOTMU HW3TOTOBJICHHS, a TaKKe
no0aBiieHUs OMOCOBMECTUMBIX HaHOMaTepuasioB. BoccTaHOBIEHHWE KOCTHOIO
nedekTa BKIIOYAET B CeOsl MPUBJICYCHUE ME3EHXUMAIbHBIX CTBOJIOBBIX KJIETOK IS
BBITIOJIHEHUSI MOJIEKYJISIPHBIX 33/1a4 pereHepaluy KOCTH.

B npencraBieHHoil paboTe Mbl M3YyYWJIM MPUTOJHOCTh KOMOMHALIMU TPEX
OMOMOJMMEPOB PA3IMYHON NPUPOJIBI, XUTO3aHA, arapo3bl U >KeJlaTUHA B KauecTBE
Marepuaia Juisi IPOU3BOJCTBA MOPUCTHIX TKAHEBBIX WHYKEHEPHBIX HOCHUTENIECH st
BETCPUHAPHONW NPAKTUKH. JTa OWOMOJMMEpHAas KOMIO3WIMA Oblja JOMHpPOBaHA
MPUPOIHBIM HAHOHAMOJHUTENEM (Ta/UTya3uTHbIE HAHOTPYOKHU) JUTsl TIOBBIIICHUS KaK
OMOJOTMYECKOH COBMECTUMOCTH, TaK M MEXaHHMYECKHX CBOWMCTB CTPOUTENbHBIX
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necoB. [ToBepXHOCTHBIC HEPOBHOCTH ITOP KapKaca W3-3a HepaCTBOPUMBIX HAHOTPYOOK
CMOCOOCTBOBAJIM JIYUIIICH aare3uu KiIeTok. Kpome Toro, HAaHOTPYOKH YBEIMYUBAIN
MPOYHOCTh KOMIIO3UTOB. MBI NPUMCHWIM HAHOCTPYKTYPUPOBAHHBIE U YHCTHIC
OMOTIONIMMEPHBIC ~ MATPHIIBI C  aJUIOTCHHBIMH  CTBOJIOBBIMH  KJICTKAMH IS
BOCCTAHOBJICHHS KOCTHBIX JIe(DEKTOB Y COOAaK B paMKax JIBYX KIMHHUYECKUX CIIydacB
neopMall KOCTH H3-3a MEPEJOMOB KOHEYHOCTEH. B 1enom wucmoib30BaHMe
OMOTIOIMMEPHBIX MATPHIl B COUCTAHHU CO CTBOJIOBBIMHU KJIETKAMH CIIOCOOCTBOBAJIO
HOpMaJIbHOW pereHepany KOCTHOH TKaHW Jake B CIIydae CIIOXKHBIX IEPEIIOMOB C
HENPAaBWJILHBIM TEPBUYHBIM cpacTaHueM Kocteil. Kpome Toro, He ObUIO BBISBICHO
HUKAKHX TPOSBICHUH PEaKIMU OTTOPKCHHSI W PE3KUX M3MCHCHHHA B KIMHUYCCKHX
aHaJm3ax KpoBH. KOCTH JKUBOTHOTO CO CKJIOHHOCTBIO K QJJICPTUYCCKON PEaKIMH Ha
METaJUTBl PETeHePUPOBATUCH Oosiee A(H(HEKTUBHO TOCIE YAAICHHUS METALTHYECKUX
KOHCTpYKIMH. OaHaKo He HaO0JI0J1aj0Ch BOCHAIMTEILHOW PEaKIMH B OTHOIICHHH
OMOTIOTMMEPHON MATPHUIIBI W AJUIOTEHHBIX CTBOJIOBBIX KJIETOK. Takum o0pazom,
COUCTAaHWE TPAAUIMOHHOW XHPYPTHH C  HCIOJB30BaHUEM  METALIHYCCKUX
KOHCTpYKIIMKA ¢ wuMIDianTanuerd 3 D-OmornonmuMepHBIX MaTpuil, JOMAPOBAHHBIX
HAaHOMAaTepHallaMH, MOXET ObITh JA((EKTHBHBIM TIPH  HCIOJB30BaHUU B
BETEPUHAPHOW MPAKTUKE JJIS PETeHEPAIUN KOCTH.

Pabora BBIMONIHEHA 3a CUET CPEACTB CyOCHIWH, BBIJICICHHOW B paMKax
rocynapcTBeHHoH mojaepxkku  Kazanckoro  (IIpuBomkckoro) — denepambHOTO
YHUBEPCHUTETA B IICJIAX IMOBBIIICHUS €r0 KOHKYPEHTOCIIOCOOHOCTH CPEIU BEAYIIHX
MHPOBBIX HayYHO-0Opa30BaTCIIBHBIX IICHTPOB M YaCTUYHO (PMHAHCHPOBAHA 33 CYUET
cpencts rpanTa PODIU Ne 15-04-99660.
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Abstract. Many essential functions of the human body are dependent on the
symbiotic microbiota, which is present at especially high numbers and diversity in the
gut. This intricate host-microbe relationship is a result of the long-term coevolution
between the two. While the inheritance of mutational changes in the host evolution is
almost exclusively vertical, the main mechanism of bacterial evolution is horizontal
gene exchange. The gut conditions, with stable temperature, continuous food supply,
constant physico-chemical conditions, extremely high concentration of microbial
cells and phages, and plenty of opportunities for conjugation on the surfaces of food
particles and host tissues, represent one of the most favorable ecological niches for
horizontal gene exchange. Thus, the gut microbial system genetically is very dynamic
and may rapidly respond, at the genetic level, to the changes in their environment.
This has been shown, for example, for antibiotic resistance genes, which are now
widely disseminated within the gut microbiota. Besides the extensive antibiotic use,
there are many other factors which may affect the gut microbiota, including life-style,
therapy, diet, refined food, food additives, consumption of pre- and probiotics, and
many others. The impact of the changing selective pressures on gut microbiota,
however, is poorly understood. Presumably the gut microbiome responds to these
changes by genetic restructuring of gut populations, driven mainly via horizontal
gene exchange. Thus, our main goal is to reveal the role played by horizontal gene
exchange in the changing landscape of the gastrointestinal microbiome.

1. Aminov, R. I. 2011. Horizontal gene exchange in environmental microbiota.
Front. Microbiol. 2:158. doi: 10.3389/fmicb.2011.00158.

2. Aminov R. |. 2012. The extent and regulation of lateral gene transfer in
natural microbial ecosystems. In: Horizontal Gene Transfer in Microorganisms (Ed:
M.P. Francino), Chapter 6. Horizon Scientific Press, Norwich NR9 3DB, UK.
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METCHNIKOFF, PROBIOTICS AND HORIZONTAL GENE EXCHANGE:
THE NEED FOR CONTINUOUS REFINEMENT
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Haifa, Israel
2 School of Medicine & Dentistry, University of Aberdeen,
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The initial idea of colonization of the gastrointestinal tract (GIT) by beneficial
microorganisms belongs to Elie Metchnikoff, who noticed, more than a century ago,
that the largest proportion of centenarians live in Bulgaria. He attributed this to the
extensive consumption of milk fermentation products, in particular Bulgarian yogurt
(xuceno misiko in Bulgarian, sour milk). He developed a theory that aging is caused
by toxic bacteria in the gut, and he encouraged the use of Bulgarian yogurt and its
principal component, Lactobacillus delbrueckii subsp. bulgaricus, to prevent this
toxicity (Metchnikoff, 1907). The theory of aging did not hold but the advocated use
of lactic acid bacteria as agents beneficial for health has grown tremendously and, in
fact, the global probiotics demand was worth USD 27.9 billion in 2011 and is
expected to reach USD 44.9 billion in 2018 (Transparency Market Research, 2013).

The original definition of probiotics introduced by Daniel Lilly and Rosalie
Stillwell (1965), however, had a different meaning than that of Metchnikoff’s, and it
has been applied to the protozoa, in particular to the growth promotion of
Tetrahymena pyriformis in response to a factor produced by Colpidium campylum.
Only at the later stages, through several refinements, the definition has been
converged with the original idea of Metchnikoff, and the current definition of
probiotics is "live microbial feed supplement which beneficially affects the host
animal by improving its intestinal microbial balance” (Fuller, 1989).

Commonly used probiotics include mainly lactic acid bacteria, particularly
lactobacilli, bifidobacteria, lactococci, and streptococci. Less commonly used are
yeasts, bacilli, and non-pathogenic Escherichia coli strains. The majority of
probiotics, therefore, are facultative anaerobes, and it is thought that their main
effects are mediated through the production of lactate and other short chain fatty
acids that may inhibit the pathogens and affect the composition of gut microbiota,
modulation of the immune system, and other favourable effects exerted by probiotics.

Probiotics usually have the GRAS (Generally Considered As Safe) status, but
not all aspects of safety are presently properly evaluated. Among these are the
potential of probiotics to contribute to horizontal gene transfer (HGT), which is a
major driving force in bacterial evolution (Aminov, 2011; Aminov, 2012). HGT
processes are especially pronounced in the GIT, with a number of factors contributing
to the high frequency of HGT in the GIT. In the light of this, ingestion of probiotics
may bring an additional gene pool to penetrate the gut microbiome, which may
become an integral part of the microbiome gene pool. Some of these genes brought to
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the gut microbiome by probiotics such as encoding antibiotic resistance are
potentially harmful as providing pathogenic microbiota by the arsenal of antibiotic
resistance genes, which may later result in therapy failure. Other potential culprits
acquired via HGT are virulence genes. The borderline between the genes that are
shared by probiotics and pathogens to interact with the host is very thin. Genes
encoding adherence to the host mucin, for example, are considered to be a desirable
trait for probiotics. But, at the same time, it is also important for the initial stages of
colonization by pathogenic microbiota. In this presentation, we will discuss the
potential safety issues associated with the ingestion of large quantities of probiotics,
which may carry the mobilomes with the traits that are better to be avoided.

References

1. Aminov, R. I. 2011. Horizontal gene exchange in environmental microbiota.
Front. Microbiol. 2:158. doi: 10.3389/fmicb.2011.00158.

2. Aminov R.l. 2012. The extent and regulation of lateral gene transfer in
natural microbial ecosystems. In: Horizontal Gene Transfer in Microorganisms (Ed:
M.P. Francino), Chapter 6. Horizon Scientific Press, Norwich NR9 3DB, UK.

3. Fuller, R. 1989. Probiotics in man and animals. The Journal of Applied
Bacteriology, 66: 365-378.

4. Lilly DM, Stillwell RH. 1965. Probiotics: growth-promoting factors
produced by microorganisms. Science. 147:747-748.

5. Metchnikoff, E. 1907. Essais optimistes. Paris. The prolongation of life.
Optimistic studies. Translated and edited by P. Chalmers Mitchell. London:
Heinemann, 1907.

6. Transparency Market Research. 2013. Probiotics Market (Dietary
Supplements, Animal Feed, Foods & Beverages) - Global Industry Size, Share,
Trends, Analysis, Growth And Forecast 2012 - 2018
(http://www.transparencymarketresearch.com/probiotics-market.html).

BACTERIAL TRANSLOCATION FROM THE GUT OF MICE C57BL/6 IN
THE COURSE OF EXPERIMENTAL COLITIS
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Bacterial translocation is a usual process, constantly going on in the organism
at an individually determined level in any system «host-microbiome». In the
conditions of distress, inflammation, immune suppression or other pathology the
permeability of the gut barriers grows. It leads to the increase of the translocation and
enlarge bacterial loading in organs. The aim of the investigation was to estimate the

119



bacterial loading in organs at different time points in case of the DSS — induced
colitis in mice C57BI/6. At first, the consuming of 2% DSS solution induced
moderated translocation that lead to compensated changes in a lamina propria and
other protective reactions of the immune system. The bacterial loading at the
mesenterial lymphatic node increased, but in those conditions, the loading of all other
organs was not higher than in the control group. More strong or more prolonged
experimental exposure leads to the intensive inflammation and dysregulation of the
gut barrier. As a result, the hypertranslocation leads to the development of the
extraintestinal manifestations of the colitis.

Key words: bacterial translocation, hypertranslocation, DSS-colitis,
inflammation, mice.

BAKTEPUAJIBHAS TUIIEPTPAHCJIOKALIUS
M3 TOJICTOU KUUIKU MBILIEU C57BL/6
TP DKCIIEPUMEHTAJIBHOM KOJIUTE

XOMsKOBa T.I/I.l, MaromMeaoBa A.I[.l, Kosnosckas [.B.},
Ko3znoBckuit IO.E.l, Xomsikos FO.H.?

1- ®enepanpHOE rocyJapcTBEHHOE OIOIKETHOE HayyHOoe yupexxaenue « HH1N
Mopdornoruu yenoBeka» Mocksa, Poccust
2 — ®KVY3 IIpotuBouymHuslii 1IeHTp PocoTpeOHaa3opa, Mocksa

Beenenue. Tepmun «MukpoOHast TpaHcinokamus» BeaeH P.beprom B 1985
rojly, U MOHUMAETCS KaK MPOXOKIECHUE KUZHECIIOCOOHBIX OaKTepuil U UX TOKCHHOB
U3 KHUIIEYHUKA Yepe3 CIM3UCTYI0 000J0YKYy B JUM(ATHUYECKUE Y3JIbl, KPOBOTOK,
[IEYEHb, CEJIE3EHKY, U JIPyrue OpraHbl MaKpOOpPraHU3Ma-«XO35iMHay». TpaHCIIOKalMs
OakTepuil B 3J0pOBOM OpraHU3ME OCYIIECTBISETCS MOCTOSIHHO U MOJIEP)KUBAETCS Ha
HEKOTOPOM, ONTHUMAJIbHOM Ui KaXIOH WHIUBHIYAIBHOW CHCTEMBl «XO3SIMH-
MUKpOOHOM» ypoBHE [4]. MexaHu3M TpaHCIOKallUd HANpPaBJICeH Ha TOJJCp>KaHue
CTaOWJIBHOTO U YCHEIIHOTO (PYHKIIMOHUPOBAHUS HMMYHHOU U SHJOKPUHHOM CUCTEM.
['omeocTa3 anuTenus TOJCTOM KHUILKH TpeOyeT MOCTOSHHOTO MOJAep KaHus OaiaHca
MEXIy PEaKTHBHOCTbIO M  TOJEPAHTHOCTBIO K MPOCBETHOM  MHKpodiope.
Perynupyroniyto pojb MIOTHOCTH OaKTepUaIbHBIX MOMYJIALNA MUKPOOPTaHU3MOB Ha
MOBEPXHOCTU CIU3UCTOM OOOJOYKM KHUIIEYHUKAa WrparoT aHTUOAKTepuasbHbIE
NenTuasl 1 HeUTpoduibl «xo3auHa». [Ipu maronoruyeckux cocTosiHUAX (CTpecce,
TpaBMax, OXKOTaX, Pa3IMYHBIX I[IOKaX, KAIIEYHOW HEMPOXOAMUMOCTH) MPOUCXOAUT
pE3KOe TMOBBIIICHHE MPOHUIIAEMOCTH KHUIIEYHOro Oapbepa, YCUJIEHHE IPOIECCOB
TPAHCJIOKAIMK, YTO IMPUBOAUT K HAPYLIEHUIO KOHTPOJIS CO CTOPOHBI MMMYHHOM
CUCTEMBbI, U, KaK CJIEJICTBUE, K YBEIMYCHUIO OaKTepUAIbHON Harpy3ku Ha OpraHbl-
MUILIEHHU.

Leab wucciaenqoBaHus: OLEHUTH YBEJIMUEHHE OaKTepHAIbHON Harpy3ku Ha
OpraHbl B pa3HblE CPOKM MPU MOJEIUPOBAHUHU SKCHEPUMEHTAIBHOIO KOJMTA,
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BBI3BAHHOTO ynoTpebneHuem aexctpancyinbdara Hatpus (JCH) y mbrmed nunuun
C57Bl/6

KiaroueBble cioBa: OakTepualibHas TpaHCIOKAILMS, THIEPTPaHCIOKAIus,
JICH-xonuT, BocnajeHue, MbIIIu

Martepuajbl W  MeTOAbI: B  OKCIEPUMEHTE OBUIM  HCIOJIb30BAHBI
0JIOBO3peible Mblmu camibl jguauu C57Bl/6 maccoii tena 18-20 r, MUTOMHHUK
«CronboBasi» (20 uUBOTHBIX). BriBeieHHE KUBOTHBIX U3 IKCIIEPUMEHTA MPOBOAMIIN
B coorBercTBUM ¢ "[lpaBuimamu TmpoBeneHUST pabOT C  HCIOJIb30BAHHUEM
sKciepuMeHTalnbHbIX KUBOTHBIX" (IIpunoxenue k mpukazy M3 CCCP Ne755 ot
12.08.1977 r.) u llpaBunamu nabopatopHoi mpakTuku B P®D, yTBepKICHHBIMU
[Ipukazom M3 P® N267 ot 19.06.2003. ’)KuBoTHBIE OBLTM MOJAENIEHBI HA 2 TPYIIIIHI,
BCE >KMBOTHBIE MOIy4Yalid CTAHAAPTHBIA MOJTHOPAIMOHHBIN TPaHYJIUPOBAHHBIA KOPM
I[IK 121-10 (I'OCT-P 50258-92). KouTposibHasi TpyIma ynoTpedJisyia OOBIYHYIO
MATHEBYIO BOJy B TEYEHUE BCErO CPOKa AKCIEpPUMEHTa. MoAenupoBaHuE S3BEHHOTO
kosuta rpoBouu 1o 1. Okayasu (1990) [2]: B ONBITHOM TPYIIE MBIIIH TOTPEOIISITH
BMECTO MUTHEBO# BojbI 2% BoaubIl pactBop JICH (Sigma, MB 40 000 Da).

JKuBOTHBIX 00€uX TpyIIN BHIBOJIUIN U3 dKCIIEpUMEHTa yepe3 2, 4, 12 u 24 yaca
nocie Havana ynorpednenus JCH. Jlns MuUKpoOMOIOTHYECKOTO HCCIEIOBAHUS
Opanu KyCOYKM TICUYEHM, JIETKUX, CEJIE36HKM M MeE3CHTepaibHbli y3en. Jlus
TUCTOJIOTUYECKOTO HCCIeAOBaHUs Opanu oO0pas3libl MEYeHU, JUCTAIBHOIO OTela
TOJICTOM KHILKH, JIETKOT0, TAMYCA U CEJIE3EHKH.

PesyabTaTsl u 00cykaeHue. [1o JaHHBIM THCTOJIOTHYECKOTO UCCIIEIOBAHNS B
TOJICTOM KHUIIKE MBIIIEH KOHTPOJBbHOW TPYIIbl HE OBbUIO BBISIBICHO HUKAKUX
MPU3HAKOB MAaTOJIOTHH, CTPYKTypa dMUTEIUATBLHON BBICTWIKU OblIa HEMpPEphIBHA Ha
MPOTSIKEHUU BCEH CIUZUCTON 000JI0UKH, KPUIITHI TNIyOOKUE C Y3KUMH ITpocBeTaMu. B
COOCTBEHHOW IUIACTUHKE CIM3UCTOM OOOJIOYKM BCTPEYAIOCh HE3HAYUTEIBHOE
KOJIMYECTBO THUCTHOLIUTOB U JTUM(OUUTOB. MpIlieuHasi MIACTUHKA W TOJCIU3UCTas
OCHOBa TakXke ObLIM 0€3 MPU3HAKOB MATOJOTHUU. Y MBIIIEH OMNBITHOW TPYIIbI B
COOCTBEHHOW IIJITACTUHKE CIU3UCTOM OOOJOYKH M TOJCIM3UCTON OCHOBE ObLia
HE3HAUUTENIbHAS  BOCHANUTENbHAS ~ WHOUIABTpAIMs, NPEUMYIIECTBEHHO U3
HEUTPOPUIIOB, U C MPUMECHIO JTUMQPOIIUTOB C HEOOJBIIUM OTEKOM MOJCIU3UCTOTO
cinos. OTMevanuch TaKxke runepTpodust 00KaTOBUIHBIX KIETOK.

[lo nmaHHBIM  MUKPOOHMOJIOTUYECKOTO  HCCIAEJAOBAHUS TPU  PA3BUTHH
DKCIEPUMEHTAIBHOIO KOJMTAa Yy MbIIIEW B TNepBble 2-4 Yaca MPOUCXOIHIIO
HapyllIeHUE SMUTEINAIBHOrO Oapbepa ¢ rurepTpaHciIoKaluei 0akTepuid U3 MpocBeTa
TOJICTOM KHUIIKU B COOCTBEHHYIO IIJIJACTUHKY, B OTBET Ha KOTOPYIO pPa3BUBACTCS
HelTpoduibHas peakius. [loBbiieHre 0akTepUaNIbHON HArPY3KH B ME3EHTEPAIbHOM
auM@aTHYECKOM Y3JIe OTMEHaJIOCh uepe3 24 yaca nocie Havyana ynorpeoiaenus JJCH.
CraTuCTHYECKM 3HAYUMOIO TMOBBIIICHHUS OaKTepUaJbHOW HArpy3Kd Ha IE€UYCHb U
CEJIE3EHKY B UCCJEAYyEMbIE CPOKH He mpoucxoawsio. I1o naHHeIM crenyromei cepun
AKCIIEPUMEHTOB, OaKTepuaibHasi Harpy3ka B OpraHax y MbIIIEH CTaTUCTUYECKU
3HAYMMO TIOBBINIATACh TMOCJAE TOro, KaK MpuU ymoTpediieHnn Oojiee BBICOKOM
konnentparuun  JICH (5%) B wMomenu pa3BUBAINCH KIMHUYECKUE TPU3HAKH
SI3BEHHOT'0 KoJiuTa [5].
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Takum 00pa3oM, MOKHO MPEANOJIOKUTh, YTO HAa HAYaJbHOM »JTale MpU
ynotpeOiaeHun MelmaMu 2% pacTBopa JeKCTpaHCyib(paTa HATpUsl HA CIM3UCTYIO
000JIOUKY TOJCTOW KHIIKA HPOUCXOAMWIO KOMIIEHCHUPOBAHHOE IIOBBIIIEHHE
TPAHCJIOKAIIMK, BBI3BIBAIOIIECE OTBETHYIO BOCHAJIUTENBHYIO PEAKLIHIO OpraHu3ma,
IPU3BAHHYIO IPEIOTBPATUTh INEPEMELICHUE MHUKPOOPTaHW3MOB W3 THUIIUYHOIO IS
HUX JIOKyca oOuTaHus (TOJCTasi KUIIKA) B IPyrue KOMIApTMEHThI opranusma. boiee
uHTeHcuBHOEe (koHueHTpauus JACH 5%) u/unu npogoikKUTeabHOE MOBPEXKAAIOIIEEe
JNEUCTBUE MOYKET MPUBOAUTH K YCHJIEHHIO IPOLIECCOB BOCHAJIECHHUS, BBIPAXKEHHOMY
HapylmieHuI0  OapbepHONl  (QYHKIMM  KUIIEYHOTO  JMUTEHS,  MOBBIIICHUIO
OakTepuadbHOW HArpy3Kd Ha OpraHbl U Pa3BUTHUIO BHEKHUIICYHBIX OCIIOKHEHUN
A3BEHHOI'O KOJIUTA.

[Ipouiecc HEKOHTPOIMPYEMOI'O MPOHUKHOBEHHS B KpPOBEHOCHOE pYCJIO H
ATUNIUYHBIE JIOKYCHI MOBBIIIEHHOIO KOJWYECTBA MUKPOOPTAaHU3MOB M MPOAYKTOB MX
KHU3HEACSITEIPHOCTY  MOXET  OBITh  Ha3BaH  «THUIIEPTPAHCIOKALMEW» WU
«IATOJIOTUYECKOM TpPAHCIOKaWeH» B OTIMYAE OT HOPMAIBHO IPOTEKAOLIErO
mpolecca TpaHCIopTa OaKTepuil W3 TOJCTOW KHUIIKKM B 3KCTPaWHTECTHHAJIbHBIC
y4acTKU opraHu3Ma. ['nneprpaHciokanus MOXKeT PoTeKaTh Ha ()oHE HOpMOOUOMA U
IPU Yy4aCTUU NATOJIOTMUECKH H3MEHEHHOTO MUKPOOHOMa.

VYcunenue mnpounecca TPaHCIOKAllMM OTMEYAeTCs IIPU  KAadeCTBEHHBIX U
KOJIMYECTBEHHBIX CJBUraX B CTPYKType MHKpPOOMOMa KHUIIKH IOJA JAECWCTBUEM
AHTUOMOTHUKOB, XMMHUONPENAPATOB, JYyYEBOH TEpanuH. DTO SBJICHHE M3BECTHO O]
Ha3BaHUEM «IMCOMO3» W OHO JOJDKHO HM3Yy4aThCsl B KOHTEKCTE IYCKOBOTO 3BEHA
TUIEPTPAHCIOKAIMM M TMOCIEAYIOIMX MAaTOJOIMYECKUX MPOLECCOB B IEYEHH,
JIETKHX, CyCTaBax M APYrux opraxax [3].

K runeprtpaHciokanuy, Ha Hall B3TJISA, CIENYET TaKXe OTHOCUTb CHHIIPOM
M30BITOYHOTO pocTa OakTepuil B TOHKOM KHUIIKE, pPa3BUBAIOLIMIICA TMpH
ynoTpeOJeHUH aHTaUUAHBIX MpenapaToB. Pe3ynpTaToM 3TOrO0 npoiecca CTaHOBUTCS
MH(QUIUPOBAHUE KEIYHOTO IIy3bIpsi M TOKETYJOYHOM JKee3bl, MpU 3TOM B
KayecTBe MH(EKLUHMOHHOIO areHTa MOTYT BBICTYIATh MPEICTaBUTENN HOPMOGIOPHI
TOJICTOW KHILKHU.

Takum o0pa3om, pu pacCMOTPEHUU ITHOJOTHH U MATOT€HE3a 3HAUUTEIbHON
yacTu 3a00JIeBaHUH y yelloBeKa CleAyeT YUUThIBATh HApyIIEeHUs OajaHca «XO35UH -
MUKpOOMOM» W  pa3pabaThiBaTh  MOJIXOJbI K  KOppEeKIMH  JucbOaiiaHca
MEIMKAMEHTO3HbIMH U HEMEIMKAMEHTO3HBIMH CIIOCO0aMU.
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MEJALNUHCKAS IUSIBKA HIRUDO MEDICINALIS KAK MOJEJIb VIS
NCCIEAOBAHUA TNITEPTPAHCJIOKAIIMU BAKTEPUMU-
CUMBUOHTOB AEROMONAS SPP

XowmskoBa T.1.

denepanabHOE rOCYJapCTBEHHOE 010 KETHOE HayuHoe yupexaenue « HUU
mMopdomnoruu yenoseka» Mocksa, Poccus

Beenenue. [IpocToii MOAEIBIO IS KCCIEAOBAHUS TPAHCIOKALUY MOXET CTATh
meauimHckas nusska Hirudo medicibnalis, cumOnonTsr koTOpOIi,- Aeromonas spp.-
00€ecreynBaOT Kak MepeBapUBaHUE MUIIM, TaK U TPOAYKLIUIO (PEPMEHTOB CIIFOHBI.
[Ipyn HapylieHuHn coAepKaHus MUABOK MPOUCXOAUT HU30BITOUHBIA POCT OaKTEpHid,
a)POMOHAIHOE HH(UIIMPOBAHUE KYTHUKYJIBI C Pa3pyLIEHUEM CIH3UCTOTO CIOA U
00pa30BaHUEM MEPETAKEK, BHIOYXaHUEM KYTUKYJbl U U3BA3BICHUEM, UTO PUBOJIUT
K rubenu *)uBOTHBIX. Llenb uccnenoBanus: M3y4UTh BO3MOXKHOCTbh HMCIOJIb30BAHUS
nmuseku Hirudo medicinalis B kauecTBe Momenu pa3BUTHSI THIIEPTPAHCIOKAIIUN TIPH
HapyIlIeHnU OasaHca B CHMOMOTHYECKON CUCTEME «XO3IMH-MUKPOOUOM)).

KiroueBble cioBa: OaxkTepuanbHas TpPaHCIOKALMs, TUIEPTPAHCIOKALKA,
BOCHaJIEHUE, METMIIMHCKas TUsiBKa, Aeromonas spp.

Marepuansl: nusBkd  Mmemuimackue — Hirudo  medicinalis, (3AO
«MexTyHapOIHBIM TEHTP MEIWIIMHCKOW THUsABKW», M. YaenbHas, MO). Meron
UCCJIEIOBaHMs: MHUKpPOOMOJIOTUYECKUE IOCEBbI BOJBI, B KOTOPOW COJEpPKaIHUCh
NUSABKH, TIOCEBBI IIE€YAaTKOM  pa3IMYHBIX y4YaCTKOB  KYTHKYJIbI, IPHUCOCOK,
COJIEPKUMOT0 KHMILIIEYHUKA U TIONEPEYHBIX CPE30B MUSBKU HA PA3HOM YPOBHE Ha arap
Jlypuss bepranu u cenektuBHyr0 cpexny it aspomonan A.hydrophila (Hi-Media
Laboratories, MHaus) 10 CIWHUYHBIX KOJIOHHMH, WACHTU(MUKAIMS BBIICICHHBIX
OakTepuil Mo (hepMEHTATUBHOM aKTUBHOCTH, OKPAILIMBAHUE THCTOJOTUYECKHUX CPE30OB
no PomanoBckomy — I'mmze. Hapymienune Oananca B CHUMOMOTHYECKOW cHUCTEMeE
BBI3BIBAJIM COJIEPKAHUEM OIBITHOM Tpymbl (5 MUSABOK) HAa CBETY B TEUECHHE S5 JHEM.
KontponpHas rpynna (5 mOusBOK) HaXOJWJIMCh MNPU KOMHATHOW TeMIepaType B
3aTEHEHHOM MECTE C €)KEIHEBHOW CMEHOW BOJABI U NPOMBIBAHHEM IHUSABOK, KAK 3TO
yYKa3aHO B PEKOMEHJAUUAX MpPOU3BOAUTENs. Perucrpaiuss BHEIIHMX IPU3HAKOB
COCTOSIHUSI THUSIBOK — TIEPETSKKH, BSAJIOCTh, BbIOyXaHHS Ha KyTukyne. Dukcanus
nytrem morpyxeHus B 10% dopmanmuH ¢ TOCIEAYIOMIEH THUCTOJIOTHYECKON
oOpaboTkoii. Pe3ynbrarsl: u3 Bceil 00pas3ioB BOABI, B KOTOPOH COACPIKATUCH MUSBKU
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KaK OTBITHOM, TaK W KOHTPOJBHOW TPyNm, OBUIM BBIIECIECHBI MOHOMOP(HBIC
rpaMOTpHIATENIbHbIE TATOYKOBUIHbIE OaKTepUU, BEITECHUBIIUE JAPYTrUe adpoOHbIE U
(haKkyIbTaTUBHO-aHA’POOHBIE MUKPOOPTAaHU3MBI, CIIOCOOHBIE pacTu Ha arape Jlypus-
bepranu, no ypoBus menee 1000. KomnuecTBo Takux OakTepuii B BOJAE OIBITHOM
IPYNIbI IPEBBIIIAIO 10" KOE /m1, B BOZE KOHTPOJIGHOH TPyIIIBI cocTaBisuio 10°
KOE /mu.

Bce BbineneHHble OakTepuu pPOCIM Ha CEJEKTHMBHOM MUTATEIBHON cpene H
ObLTM MACHTH(PUITUPOBAHBI 1O KYyJbTYpalbHBIM CBOMCTBAM KaK TIPEICTABUTEIN
ceMeiictBa Aeromonas sSpp. Y MNHUSIBOK, COJAEPKABIIMXCSI B COOTBETCTBUU C
TpeOOBaHUSIMU TPOU3BOJAUTENSI B TEUCHHE MepuUoja HaOIIOACHUS TOBEICHUECKas
aKTUBHOCTH U BHEIIHWN BUJ HE UMENIH 0COOCHHOCTEH. B oTmeuaTkax ¢ OprourHoii u
CIIMHHOW TOBEPXHOCTU KYTUKYJIbl M 3aJHEM NPHUCOCKU, a TaKXKe IPU I1OCEBE
COJICP’)KUMOTO  DHJAOJECPMATIBLHOTO OTAENAa KHUIIEYHUKA ObUT aKTUBHBIM POCT
a’poMoHan. B orTmeuatkax ¢ mepemHed MPUCOCKH pocT OakTepuil  ObLI
HE3HAUUTEIBHBIM, U3 COJEP)KMUMOr0 TJOTKM OakTepun HE BbACHsUIMCh. [lpu
OKpammBaHuu no PomaHOBCKOMY — I'MM3€ Ha MpPOJOJBHBIX M IMOIMEPEUYHBIX Cpe3ax
MUABKA OBbUIM BBISIBJIEHB OakTepuu B COCTaBe OWOIUICHKH, TOKPBIBAOIIEH
MOBEPXHOCTh KYTHKYJIBI U B DHJIOACPMAIBLHOM OTJENe («KapMaHax» KHUIICYHHUKA),
MpUYEeM B MOCJIEIHUX OHM OOpa3OBBIBANM IIapooOpa3Hble KOJOHUH. B ombITHOM
rpynme y nusiBOK ObUTH MEPETSKKU U BbIOyXaHus. JKUBOTHBIE OBLITM MaJIONOABUKHBI,
HE peardpoBajii Ha BHEIIHHME CTUMYJbL. [Ipu moceBe KoauyecTBO OakTepuil B
COJICP’)KUMOM SHJIOACPMAIBHOTO OTJieNla KUILEYHUKA CTAaTUCTUYECKH 3HAYUMO HE
OTJIMYAJIOCh OT KOHTPOJIsI, OAKTEPUM BBIJECISIMCH U3 BCEX MCCIIEIYEMbIX YYaCTKOB, B
TOM YHCJIE€ U3 IIIOTOYHOIO OT/eJIa C IEpeIHEN MTPUCOCKHU.

BeiBoa: Ilpu HapylieHMM cofepKaHUsS TUSIBOK  HEKOHTPOIUPYEMOE
pa3MHOXXEHUE OAKTEPUI-CUMOMOHTOB, BBIJCISIEMBIX U3 aHAJILBHOTO OTBEPCTHS YepBe
M pacrpocTpaHeHue OakTepuii — CHMOMOHTOB 3a Tpenenbl KuiieyHuka. [lpu
Pa3BUTHH TUMIEPTPAHCIOKAIMHA MPOUCXOAUT PACIIPOCTPAHEHUE OAKTEpUi B y4aCTKH,
KOTOPBIE JIOJDKHBI ObITH CBOOOJHBIMU OT OaKTEPUATBHONW HATPY3KH, UTO MPUBOIAUT K
MHOUIIMPOBAHUIO W TUOETH >KUBOTHOTO. MenuIMHCKas MHSIBKA MOMXET CIY>KWThb
MPOCTOM M JICIEBOM MOJENBIO [Ji1 HW3YyYECHHS MEXaHW3MOB TPAHCIOKALUU
MHUKPOOPraHU3MOB M3 NHUIIEBAPUTEIIBHOW CHUCTEMBbl B JPYrU€ KOMIIAPTMEHTHI
OpraHu3Ma XO03sIMHa.
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GAMMA-IRRADIATED BIFIDOBACTERIA ESTABLISH A PROTECTIVE
EFFECT ON MICE TO EXPERIMENTAL RADIATION EXPOSURE

Sychev K.V.}, Nizamov R.N.?

'Kazan State Medical University, Kazan, Russia
?Federal Center for Toxicological, Radiation and Biological Safety, Kazan, Tatarstan,
Russia

Abstract. The purpose of this work is to assess the radioprotective effect
exerted by the irradiated form of Bifidobacterium bifidum probiotic on experimentally
irradiated mice. As a result of the research, we were able to determine experimentally
the optimal dose of gamma rays (12-14 Gy) that ensures a switching of the
metabolism of probiotic microorganisms towards the synthesis of both interferon (a
mediator of immunopoiesis) and superoxide dismutase (an antiradical enzyme). The
mice were exposed to 8.0g doses of (*’Cs) gamma radiation at an exposure dose rate
of 3,13x10° cl/kgs. Twenty four hours after the exposure, the animals were
administered subcutaneously a single 0.2 ml dose 1x10® CFU (**'Cs) of either native
bifidumbacterin or the radiation-modified form of this probiotic. The radioprotective
effect was evaluated according to various parameters, such as the change in
hematological parameters, the quantitative composition of the gut microbiome, and the
ability of the drug to induce the release intercellular interaction mediators
(interferons). A single subcutaneous injection of 1x10° CFU of either native
bifidobacterin or its irradiated form, administered in the composition of the growth
medium 24 hours after the irradiation, protects 60 to 80% of lethally irradiated white
mice. The radioprotective effect of the biopreparation is associated with a milder form
of acute radiation syndrome, makes pancytopenia less severe (1.13-1.21 times against
2.7-4.9 times in the irradiated control group), and reduces the number of opportunistic
enterobacteria (2.2 Ig against 4.9 Ig in the irradiated animals) in the intestine.

OBJIYUEHHAS KYJBbTYPA BIFIDOBACTERIUM BIFIDUM
®OPMUPYET PE3UCTEHTHOCTbD K DKCIHEPUMEHTAJIBHOUN
JIYUYEBOM BOJIE3HUA

CriueB K.B.l, Huszamos P.H.2

! _ ®I'BOY BO Kaszauckuit TMY Munznpasa Poccuu, Kazans, Poccus
2_ ®I'BHY «DPLTPb-BHMBW», Kazanb, Poccus

s PO IITaKTHKH u JeYeHUs Pa3JIMYHbBIX 3a00J1eBaHUH,
COTMPOBOXKIAOIMMXCA (PopMUpOBaHUEM AUCOAKTEPHO3a, IIUPOKO MPUMEHSIIOTCS
Mpenaparsl, CoAepIKaIIIEe MUKPOOPTAaHU3MbI HOPMAJILHOW MUKPO(MIOPHI KUIIIEYHUKA.
[lenpto HacTosime pabOThl OBLJIO MCCIENOBAHWE PATUO3ANTUTHON aAKTUBHOCTU

125



paaromMo M (UIIMPOBAHHOTO BapuWaHTa mpoOnoTHKa Ha ocHoBe Bifidobacterium
bifidum Ha opranu3M 3KCHIEPUMEHTAIBHO O0JIYUSHHBIX MBIILIECH.

OOBEKTOM  HUCCJEAOBAHMS  SABWICS PaTUOMOAUPUIIMPOBAHHBIA  BapUaHT
npobrotnka  «budunymbakrepun», comepxkammii  5x10°  KOE/MI  KHBBIX
oudumoodakTepuii (Bifidobacterium bifidum mTamm 1). s onpeneneHus
ONTUMAJILHOM J103bI OOJIydeHHUs B3BeCh OMUI00aKTepUil MOABEPTaM OOJYUCHUIO
ramMma-Jy4yamu Co ma yctaHoBke «HccnenoBarens MH-1» B mo3e or 1 mo 20 I'p.
JIytst otieHKH BiHSTHUSL 00ydeHnus Ha OndumoOaKkTepru ONpeaesiii HHTEHCHBHOCTD
cunate3a (epmenta cynepokcumaucmyTtasel (COJl). M3ydenme paamo3ammTHON
AKTUBHOCTH HATHUBHOTO W PagdOMOIU(DHUIIMPOBAHHOTO BapWaHTa MPOOHMOTHKA
MPOBOJMIM Ha OenbIX Mblax. McoeITyeMbldl npenapaT BBOJWIM MOAKOXKHO 1o 0,2
M u3 pacuera 1x10° KOE/macca Tena. OGyueHie SKCIepPUMEHTAIbHBIX KHBOTHBIX
MPOBOAMIN HAa ramma-ycranoBke ('CS) B goze 8,0 Ip mpH MOIIHOCTH
SKCMO3UIIMOHHOM 10361 3,13-10™ Ki/kr-c. Paguosamurablii 3pheKT OLeHHBAIN IO
M3MEHEHHIO TEMaTOJOTMYECKUX TI0Ka3aTeseil, MO KOJIMYECTBEHHOMY COCTaBY
ayTo(dJopbl KHUIIEYHHKA, MO CIIOCOOHOCTH IMpernapara WHIYIMPOBATH MEIAUATOPHI
MEXKJIETOUHOTO B3auMojecTBusi (uHTepdeponsr). Kputepuem sddekTuBHOCTU
npenapara CIyX Wil TPOLEHT BBDKMBIIMX >KUBOTHBIX B TeueHue 30 cyT mocie
00JTy4YeHUSI.

B pesynbTaTe MpOBENCHHBIX HCCIEIOBAHUNM 3KCIEPUMEHTAIBHO MOA0OpaHa
onTUMalibHasl J103a ramma-iydeit (12-14 I'p), oOecneunBaromas MNEPEKIIOUCHHUE
MeTadoyiu3mMa NPOOMOTHYECKMX  MHMKPOOPTaHM3MOB HA CHUHTE3  MeauaTtopa
MMMYHONIO33a —  HHTepepoHa W aHTUpaJAMKalIbHOro  (QepmeHra  —
CYNEPOKCUTUCMYTA3BI.

Yepez 24 4 mocne SKCHEPUMEHTAIBHOTO OOJYyYEeHHUS MbIIIaM BBOJWIH
OIHOKPATHO MOAKOKHO Ompmmymbaxtepur B mose 0,2 mi (1x10° CFU) u ero
paaroMouUIIMPOBAHHBIN BapuaHT. Pe3ynbTaTel reMaToIoru4ecKux UCCaeI0BaHMM
MOKa3aJii, YTO XapakTEepHbIM HAPYIIEHHEM CHCTEMbl KpOBH Y OOJyYEHHBIX
KUBOTHBIX ObUIa  TAHIMTONEHUS, BBIPAXKABIIASCA B  CHIDKCHHMM  YpPOBHSA
[UPKYJIMPYIONTUX JEUKOIMTOB (B 5,3 paza), numdonutos (B 4,4 paza), HEUTPOPHIOB
(B 5,6 paza), tpombonuToB (B 3,2 paza) u s3putporutoB (B 1,16 paza). Y KUBOTHBIX,
MOJIyYaBIINX MPOOUOTUKUA (HATUBHBIM M OOJNydeHHBIH OUPUAYMOAKTEpUH), 3TU
MoKasaTesu Mo BCEM CPOKaM M3MEHSIMCh MeHee MHTeHCHBHO (B 2,1 u 1,6 paza mo
nevikorutaM, B 1,8 u 1,1 o sputpouurtam, B 2,7 u 1,9 no netrpodpunam, B 1,2 u 0,8
no tpombouutam u B 0,76 m 0,45 mo spurpoumTaMm, COOTBETCTBEHHO), YEM Y
HE3aIUIICHHBIX. [Tpu TOM OTMEYEHO, 4TO MpEeaYNPEKICHHUE
PAIUOUHIYIIUPOBAHHON  TAHIMTONEHUHM y  OOJYYEHHBIX UM JICUCHHBIX
pannooupuIyMOAKTEpUHOM JKMBOTHBIX ObUIO 0o0Jie€  BBIPAKCHHBIM, YE€M Y
KUBOTHBIX, TMOJY4YaBIIMX HATUBHbIA Ouduaymbakrepun. Takxke HaOmoaaIaCh
MOJIOKUTENIbHAS JUHAMUKA CHHTE3a WHTEppEepoHa B OOJYYCHHBIX M JICUCHBIX
rpynmnax. Pe3ynbrarel u3ydeHuss MUKpoOHONH 00CEMEHEHHOCTH KHUIIIEUYHHKA TOKa3aHu,
9TO Ha 5 CyT mocie OONydeHHs OTMEYaOCh PE3KOE YBEIMYCHHE KOJUYEeCTBA
KOMU(GOPMEHHBIX €IUHUIl B (EKMIX OOJYYCHHBIX HEJICYCHHBIX OCNBIX MBIIICH
(xoHTpONBHAS Tpymma). Tak, eciu B MEpUOJ pasrapa OCTPOU JIy4eBOUW OOJE3HH Y
MBIIIEH HAOJI0AIOCh YBEIIMYCHHE MHKPOOOB B HcmpaxHeHusx Ha 4,9 Ig, 1o y
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OOJTy4EeHHBIX U JI€YEHHBIX npOOMOTHKAMU (OupuaymbakTepuH U
paanooupuyMOaKTEpHH) KOJUYECTBO YCIOBHO-TIATOI€HHON MUKPO(IOpHI ObLIO B 2
pasza MeHbIIIe, 4eM B mpeapayinei rpymme (2,2 1g).

Bbb110 yCcTaHOBIEHO, YTO OJHOKPATHOE, MOJAKOKHOE BBEJACHHE HATABHOTO WM
paaoMou(UIUPOBAHHOTO BapUaHTOB OudumobakTepuHa B COCTABE CpPEbl
BhIpamuBanus B go3e¢ 1,43x106 M.k./kr depe3 24 wyaca 1mociie OOJydeHHS,
npeaoxpanser 60-80% neTanbHO OOJYyUYECHHBIX O€NbIX Mblliel. Paauo3anuTHbIi
ahdexT Ouompemapara TPOSBISIETCS B 0oJiee JITKOM TEYCHHH OCTPOH JIy4eBOM
00JIe3HH, MEHBIIICH BRIPAXKCHHOCTH MMAHIIUTONIEHUH, CHUKEHUHN KOJIMYECTBA YCIOBHO-
MaTOTCHHBIX SHTEPOOAKTEPHIA B KUIIICUHHKE.

SPECTRUM AND ACTIVITY OF PROTEOLYTIC ENZYMES IN FECES OF
PATIENTS WITH INFLAMMATORY BOWEL DISEASES

Zinkevich O.D.!, Mukhametova D.D.?,
Saphina N.A."#, Koporulina M.O.

! _Kazan State Medical Academy, Kazan, Russia
? - Kazan State Medical University, Kazan, Russia

Proteolytic enzymes - one of the main links in the pathogenesis of nonspecific
intestinal diseases (IBD), such as ulcerative colitis, Crohn's disease and irritable
bowel syndrome. Involvement of enzymes in pathogenesis is associated with the
destruction of mucin, intercellular matrix proteins and the activation of protease-
activated receptors, which leads to a disruption of the integrity of the intestinal
barrier.

The aim of the research: to study the activity, molecular profile and specificity
of proteolytic enzymes in the feces of patients with IBD.

Methods: radial diffusion in agarose gel containing gelatin and protease
inhibitors; Zymography (native electrophoresis in PAGE with SDS and protein
substrate). The activity of the enzymes was expressed in PU / g of feces / 1 hour.

Results. Total proteolytic activity of feces — in control group 51.7 [39.8; 297]
(N = 20),in group with IBD 412.6 [89.2; 1192.7] (N = 133), p = 0.000394. An
exacerbation stage of IBD 826.5 [118.7; 1194] N = 31, in remission 68 [40; 580.2], p
= 0.000002. The activity of serine proteases was 53 + 14.21% of the total activity in
the control. The part of metalloenzymes is 36 + 18.45%, part of thiol proteinases - 11
+ 4.82%. An exacerbation stage of IBD: the level of serine proteinases ranged from
64 to 91% (82.43 + 13.44%), p <0.01 with respect to the control group; part of
metalloenzymes from 15 to 31% (26.42 £+ 14.08%), p> 0.5; thiol enzymes - from 3 to
11% (4.82 £ 5.06%), p> 0.5. Zymographic analysis showed the presence of active
fractions with a molecular weight distribution from 20-24 kD to 140-180 kD. Serine
proteinases were located between 20 and 60 kD, metalloenzymes generally had
molecular weights from 80 to 180 kD. The main part of serine proteinases
corresponded to the molecular mass of trypsin - 20-24 kD.
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Conclusions. Patients with IBD characterized by high proteolytic activity of
feces in comparison with the control group. During the remission, activity don’tdiffer
from control. An exacerbation stage, the high activity of proteases is due, mainly, to
serine (trypsin-like) enzymes. To monitor the course of IBD treatment, we
recommend measuring the total proteolytic activity of feces by radial diffusion using
gelatin as a protein substrate.

CIHHEKTP U AKTUBHOCTDB HPOTEOJIMTUYECKUX ®PEPMEHTOB B
OEKAJIMAX ITAIIUEHTOB C BOCITAJIMTEJIbHBIMHA
3ABOJIEBAHUAMHU KNLHTEYHUKA

3UHKEBUY O.Il.l, MyxameToBa I[.I[.Z,
Ca¢una H.A.*, Konopymnuaa M.O.!

' KITMA - ¢ununan ®I'BOY JITO PMAHIIO Munsapasa Poccuu, Kasans, Poccust
2_ ®I'BOY BO Kazauckuii TMY MunsznpaBa Poccun, Kazanb, Poccus

[Tporeonutnueckue (GEpMEHTHI SBISAIOTCA OJHUM K3 OCHOBHBIX 3BEHHEB B
naToreHese Hecrneuuduueckux 3adoneBanuit kumeynuka (B3K), k xkoTopsiM
OTHOCATCA SI3BE€HHBIN KOJUT, 00JIE3Hb KPOHA ¥ CHHAPOM Pa3APaKEHHOTO KUILIEYHHUKA.
Nx ywacTue B mMaTroreHe3e CBSA3BIBAIOT C pa3pylIEeHUEM MyLUHA, OEJIKOB
MEXKKJIETOYHOTO MaTpUKCa U aKTUBallMEN MPOTea30-aKTUBUPYEMBIX PELENTOPOB, YTO
B CBOIO OYEpE]Ib MPUBOAUT K HAPYIIEHUIO LEJTOCTHOCTH KUILIEYHOTO Oaphepa.

[enr wmccnegoBaHWs — HW3YYUTh AKTUBHOCTh, MOJIEKYJISPHBIA MpoQuib U
cnenupUIHOCTh MPOTEOIUTUYECKHUX (DepMEHTOB B (hekanusix naureHToB ¢ B3K.

Metoasl  uccnenoBaHusA: paguanbHas aud@y3us B reine  araposbl €
COJEp)KaHUEM JKeIaTWMHA U HMHTUOMTOPOB TpoTea3; 3umorpadus (HaTUBHBIN
anektpodopes B IMTAAI ¢ JJAC Na u OenkoBbiM cyOcTparoM). AKTHUBHOCTH
dhepmenToB Beipakanu B PU/r kana/l Jac.

PesynwpraTel. ToTanmpHas mpoTeouTUUECKasi akTUBHOCTh (PeKaInii — KOHTPOJIb
51,7[39,8; 297] (N = 20), B3K 412,6 [89,2; 1192,7] (N = 133), p = 0,000394. I1pu
oboctpenun B3K 826,5 [118,7; 1194] N = 31, B pemuccuu 68 [40; 580,2], p =
0,000002. AKTHBHOCTH CEPHMHOBBIX NPO-TEMHA3 COCTaBWia B KOHTpone 53+14,21%
OT TOTaJlbHOW aKTUBHOCTU. Jloyisi MeTami-3aBUCUMBIX (pepMeHTOB - 36+18,45%.
TuonoBeie npotenHasbl - 11+4,82%. Ilpu obGoctpenun B3K: nons ce-puHOBBIX
npoTenHas kosiebanach ot 64 10 91% (82,43+13,44%), p< 0,01 mo OTHOIIEHUIO K
KOH-TPOJILHOM Tpynme; Metaiui-3aBucumbie oT 15 no 31 % (26,42+14,08%), p>0,5;
THONOBbIE (ep-MeHThl — OoT 3 1o 11% (4,82+5,06%), p> 0,5. 3umorpaduueckuit
aHaJM3 TOKa3aJl Halu4Me aK-THBHBIX (Qpakiuil C  pacrnpeieseHueM 1o
MoJieKysipabiM Maccam oT 20-24 kDpo 140-180 kD. CepuHOBBIE MHpOTEHHA3bI
pacnonaramuch Mexay 20 um 60 kD, merami3aBucuMbie B OCHOBHOM HMENH
moJiekysipabie Macchl oT 80 g0 180 KD.OcHoBHast 70Js1 CEPHHOBBIX MPOTCHHA3
COOTBETCTBOBAJIa MOJIEKYJIsIpHOM Macce TpuricuHa — 20-24 kD.
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BeiBogpl. Jlns B3K xapakrtepHa BbICOKas NPOTEOJUTHYECKAs AKTUBHOCTH
(dekanuii Mo CpaBHEHHUIO C KOHTPOJIbHOW rpynmoil. Bo BpeMs pemuccuu akTUBHOCTh
HE OTJIMYajsack OT KOHTpoJisi. Ilpu oOocTpeHuM BBICOKAs AaKTUBHOCTh MpPOTEa3
00ycIoBJI€HA, B OCHOBHOM, CEPUHOBBIMHU (TPUIICHHO-TIOI00HBIME) hepMeHTamMu. {1
MoHUTOpUHTa Xoja JedeHus B3K Mbl pekoMeHIyeM U3MEpsTh TOTAIbHYIO
NPOTEOJIMTUYECKYIO AKTUBHOCTh (eKauii MeToAoM paauaibHo auddy3un ¢
UCIIOJIb30BAaHUEM B KauecTBe OEJIKOBOIo cyOcTpaTa >KeJlaThH.

SPECTRUM OF PROTEOLYTIC ENZYMES
IN BLOOD SERUM AND COPROFILTRATES IN PATIENTS WITH ACUTE
PANCREATITIS

Zinkevich O.D.}, Saphina N.A.?, Chikaev V.F.2, Malkov 1.S.}, Koporulina M.O.%,
Aidarov A.R.2

! _Kazan State Medical Academy, Kazan, Russia
? - Kazan State Medical University, Kazan, Russia

Currently, the hypothesis of the central role of the intestine in the development
of SIRS and multiple organ failureis increasingly confirmed in experimental and
clinical studies. The main "culprit* of this, according to HugliT.E, Schmid-
SchonbeinG.W, luminal pancreatic enzymes. Normally, the intestine is protected
from self-digestionby a layer of mucin, so the passage of enzymes through this
barrier is minimal. However, if the barrier is broken in the presence of digestive
enzymes, they generate cytotoxic mediators which transported through the portal
venous system and the lymphatic system of the intestine into the systemic circulation,
resulting in SIRS and multiple organ failure.

Compared with other organs and tissues, the intestine contains a large number
of endogenous and exogenous proteases. The sources of these enzymes are pancreas,
resident intestinal cells and microbiota, and, in our opinion, all enzymes can
participate in the development of SIRS.

The origin of the intestinal enzymes and their contribution to the pathological
process has not been studied sufficiently. Decoding of the individual profile of
microbial, resident intestinal cells, inflammatory cells and digestive enzymes of the
pancreas in feces and blood will allow to establish their contribution to the
development of the pathological process and to create in the future approaches to the
prevention and treatment of this group of diseases.

The aim of the research: to study the profile of proteolytic enzymes in serum
and feces in patients with acute pancreatitis.

Materials and methods: Serums and feces in patients with acute pancreatitis
and in healthy individuals were studied for the presence of proteolytic enzymes and
their profile for molecular masses and types of active sites. The enzymes were
determined by the zymographic method, using gelatin as the substrate.
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Results: In the serum of patients with acute pancreatitiswere detected 3 to 7
protein fractions with a molecular weight of 23kD to 220kD with proteolytic activity.
The use of inhibitors has shown that they belong to metalloenzymes and serine
proteases. Feces also exhibited high proteolytic activity with a predominance of
serine proteases. In feces was registered a high, in comparison with healthy, activity
of enzymes, with molecular mass of the corresponding trypsin.

Conclusion: The appearance of proteolytic enzymes in the serum of patients
with acute pancreatitis can talk about their participation in the pathological process.
Their identification will reveal the source of their origin, however, further research is
needed.

CHEKTP ITPOTEOJIUTUYECKUX PEPMEHTOB B CBIBOPOTKAX
KPOBU U PEKAJIMAX Y BOJIBHBIX C OCTPBIM ITAHKPEATUTOM

3UHKEBUY O.I[.l, Caduna H.A.}2, Yekaes B.CD.Z,
Konopymnuaa M.O.", Aiinapos AP?

' KITMA - ¢pununan ®I'BOY IO PMAHITO Munsapasa Poccuu, Kasans, Poccust
2. ®I'bOY BO Kazauckuii TMY Munsapasa Poccun, Kazanb, Poccus

B macTosiiiee Bpems TUIIOTE3a O MEHTPATBLHOM POJIb KUIICYHUKA B PA3BUTHH
CUHJpoMa cucCTeMHOW BocnanmuTenbHOM peakuun (CCBP) u  monumopranHoi
Henocrtatoudoct  (IIOH)  wHaxomut Bce  Oonbllee  MOATBEPXKICHUE B
OKCIIEPUMEHTAILHBIX W KIMHUYECKUX HCCenoBaHUsIX. OCHOBHBIM «BHHOBHHKOMY
storo, mo Muenuto HugliT.E, Schmid-SchonbeinG.W, sBusioTcss IrOMUHAIbHBIE
naHkpearnyeckue  ¢epMeHThl. B HOpME — KMINIEYHUK  3alluIleH  OT
ayTonepepeBapuBaHusl CIIOEM MYIIMHA, MO3TOMY MaccaxX (EPMEHTOB uepe3 ATOT
Oappep  muHuManeH.OnHako, ecid  Oapbep  HApyIIeH B  MPUCYTCTBUU
MUIIEBAPUTENBHBIX (PEPMEHTOB, TO OHU T€HEPUPYIOT IUTOTOKCUYECKUE METUATOPHI,
KOTOpbIE  TPAHCIOPTHUPYIOTCS  4Yepe3 TMOPTAIbHYI0 BEHO3HYIO CHCTEMY U
TUM(}ATUYECKYI0 CUCTEMY KHIIIEUHUKA B CUCTEMHYIO ITUPKYJIsiiuto, mpuBoast kK CCBP
Y TIOJINOPTAHHON HEJOCTATOYHOCTH.

[Io cpaBHEHWIO C APYTrUMU OpraHaMH M TKAHSIMH, KHIICYHUK COJCPKHUT
OOJIBITIOE KOJIMYECTBO KaK DHJAOTCHHBIX, TaK W 3K30TCHHBIX IpoTea3. McTouHuKaMu
9TUX (PEPMEHTOB SBISIOTCSA IO/DKEITyIOYHAS IKeje3a, PE3UJACHTHBIC KIICTKH
KHIIIEYHUKA, a TAKKE MHKPOOMOTa, IMOATOMY BCE (PEPMEHTHI, TIO HAIIEMy MHCHHIO,
MOTYT PUHUMATh ydyactue B pa3Butun CCBP.

[Ipoucxoxknenne (GPEpMEHTOB KHUIICYHWKA W WX BKJIAJ B TATOJIOTHYCCKHM
MpoIleCC HW3Y4YEHO HE J0CTaTO4HO. PacmudpoBka WHANBUIAYATEHOTO MPOQUIIS
MUKPOOHBIX, PE3UJICHTHBIX KIETOK KHUIICYHUKA, BOCIAIUTEIBHBIX KJIETOK U
MUIIEBAPUTENHHBIX (DEPMEHTOB TOKEITYI0YHON KeJie3bl B (PeKaausix U KPOBOTOKE,
MO3BOJIUT YCTAaHOBUTh WX BKJIAJ B Pa3BUTHE TNATOJOTUYECKOTO TMpoIecca u
pazpabotath B OyaymieM MOAXOAbl K MPO(QUIAKTHUKE W JICYCHHUIO JAHHOW TPYIIIIBI
3a00JIeBaHUM.
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Ilenp paboTel - u3y4UTh NOPOGUIb MPOTEOTUTUYECKUX (PEPMEHTOB B
CBIBOPOTKAX U (peKanusax y OOJIbHBIX C OCTPHIM MTAHKPEATUTOM.

Martepuansl 1 MeTO/Ibl: ObUIM MCCIEA0BAHbBI CHIBOPOTKH, (peKannu y OOJbHBIX
OCTPbIM TAHKPEATUTOM, a TaKXkKe Y 370pPOBBIX JHUI[ Ha HaJIW4YME B HHUX
IPOTEOIUTHUUECKUX (PEPMEHTOB, a TAK)KE€ MX MPO(UIL O MOJIEKYJISIPHBIM MaccaM U
TUIIAM aKTUBHBIX LEHTPOB. PEPMEHTHI ONPEACISUIN 3UMOTpapUUECKUM METOJIOM C
NPUMEHEHUEM B KauecTBe cyOcTpaTa KelnaTuHa.

Pe3ynbTathl: B CHIBOPOTKAX OOJBHBIX OCTPBHIM MaHKPEATUTOM OOHApPYKEHO OT
3 mo 7 OenkoBbIX ¢pakuuid ¢ MOJICKyJIsipHOW Maccoit ot 23kJ[ mo 220k/l,
oOJafalomux MPOTEOJUTUYECKOW aKTUBHOCTBIO. [IpuMeHeHHMe MHTHOUTOPOB
MOKa3aJi0 UX MPHUHAJISKHOCTh K METaJll- M CEpUH3aBUCHUMBIM INpoTea3aMm. Dexannu
TaKk)K€ MPOSABISIM BBICOKYIO IMPOTEOJUTUYECKYI0 AKTUBHOCTh C MpeolIiaaHueM
CEepUHOBBIX MPOTEeHHA3. B (ekanusax peructpupoBanach BBICOKAsl, IO CPABHEHHUIO CO
3JI0POBBIMH, aKTUBHOCTh ()EPMEHTOB, MO MOJIEKYJISIPHOI Macce COOTBETCTBYIOIIMX
TPUIICHHY.

3aKiIIOueHue: TMOSBICHHE MPOTEOIUTUYECKUX (PEPMEHTOB B CHIBOPOTKE
OOJBHBIX  OCTPBIM  TAHKPEATUTOM  CBHUJETENbCTBYET OO0 HUX y4acTUHM B
naToJIorTu4eckoM mnpouecce. VX uaeHTUUKaLMs MO3BOJIUT BBIIBUTh MCTOUYHUK HX
MPOUCXOXKICHUS, OTHAKO, HEOOXOIUMBI JTaTbHEUIIINE UCCIEIOBAHNUS.

ADVANTAGES AND DISADVANTAGES OF THE
ERADICATING HELICOBACTER PYLORI
(MAASTRICHT V - 2016)

Kugler T.E.
M. Gorky Donetsk National Medical University, Donetsk

Helicobacter Pylori is a human pathogen, that occurs in ~ 50% of the world's
population [1]. Prevalence in some regions is higher still, for example 80% or more
in China, and some Eastern European and South American countries [2]. The
infection rate reaches 64-90% in Russia [3]. As known H.Pylori can manifest in a
very wide range - from asymptomatic carriage to malignant diseases. Gastric cancer,
despite declining in incidence in Western countries, remains the fifth most common
cancer in terms of incidence, and is the third most common cause of cancer death
worldwide, responsible for nearly three-quarters of a million deaths per year in
appliance with GLOBOCAN for 2012 [1]. According to the recommendations of
Maastricht V (2016), the screening and treatment of H.Pylori remains the leading
strategy for the prevention of gastric cancer and it also has the additional benefits of
reducing the incidence of peptic ulcer disease and the economic burden of dyspepsia.
However, we have to know about negative consequences of the widespread
elimination of H.Pylori.

At first, increasing antibiotic resistance rates is a multidisciplinary problem, as
H.Pylori eradication treatment contains broad-spectrum antibiotics. There may be
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problems with treatment of serious and life-threatening infections in the future. All
components of triple eradication therapy (PPI, clarithromycin, amoxicillin) can be
risk factors for the development of Clostridium difficile infection [4].
Pseudomembranous colitis should be suspected in any patient with watery diarrhea
during or after H.Pylori eradicating.

Unfortunately, most meta-analyzes, including the Cochrane Review 2013, do
not report dangerous side effects of eradication [1]. So, we conducted own research
using Pubmed data. First of all, cardio- and nephrotoxic effects of antibacterial drugs
and acid-suppressive therapy were studied. The acute renal failure was detected
among 18% patients conducted amoxicillin. Triple therapy with metronidazole and
clarithromycin, but not amoxicillin, can be used for H.Pylori eradication in patients
with chronic renal insufficiency, because it is more effective, well tolerated and less
likely to cause deterioration of renal function [5]. The using of clarithromycin in
eradication was associated with an increased risk of myocardial infarction and
arrhythmia, as well as the development of neuropsychiatric disorders [6,7].

An increase in the prevalence of negative disease associations of H.Pylori is
another problem of the population screening and treatment of the infection. While an
association has been suggested between declining rates H.Pylori infection and gastric
cancer, the increase in prevalence of gastroesophageal reflux disease (GERD),
Barrett's esophagus and adenocarcinoma of the esophagus occurs more often [8].
Maastricht V also provides clear evidence for the reverse association of H.Pylori and
both atopic diseases and obesity [9].

Finally, the eradication of H.Pylori should not be applied to all infected
patients because of serious adverse events and high antibiotic resistance rates. An
individual approach is necessary for using due to potential benefits and harms of the
eradicating. Doctors should provide baseline examinations (blood and urine tests,
glomerular filtration rate, ECG or Holter monitor) and carefully collect a medical
history including the fact of taking antibiotics throughout 3-6 months prior to
eradicating; allergy and concomitant diseases, such as chronic renal failure; presence
of diseases that are negatively associated with H.Pylori; high cardiovascular risk.
Public health should consider the eradication of H.Pylori in such paradigm in our
point of view.
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MPEMMYIIECTBA M HEJJOCTATKHM DPAJIMKAIIANA HELICOBACTER
PYLORI (MAACTPHUXT V - 2016)

Kyrnep T.E.

Jlonenkui HannoHampHbIM MEIUIIMHCKUN YHUBEpCUTET UM. Makcuma ['oppkoro,
Jlonenk

[To mamaeiM 2017 roma H.Pylori Bctpewaercs y ~50% wHacenenus [1].
PacnipocTpaHeHHOCTh B HEKOTOPBIX PErHOHAxX ellle Bbile, Hanpumep, 80 % u O6omnee B
Kurae, a Takxe B HEKOTOPBIX BOCTOYHOEBPOMIEHCKUX U I0KHOAMEPUKAHCKUX CTPaHaX
[2], B Poccum mHbUIMpoBaHHOCTH nocturaetr 64-90 % [3]. M3BecTHO, UTO mMaHHas
UHDEKIUS MOXKET TPOSBIATHCS B OUYEHb IIHPOKOM JHMAma3oHe —  OT
0ECCUMITOMHOTO HOCHUTEIBCTBA JIO paKa >Kelyaka. Pak »Kemyjaka, HECMOTpsl Ha
CHUKEHHUE 3a00JIEBa€MOCTH B 3amajHbIX cTtpaHax, mo ganHueiM GLOBOCAN 2012
roJla OCTaeTCs MATHIM MO PACIPOCTPAHEHHOCTH M TPETHUM I10 YaCTOTE CPea MPUIHUH
CMEpPTHOCTH OT paka BO BCEM MHpPE, OTBETCTBEHHBIM 3a IOYTH TPHU YETBEPTU
MuumoHa cMmeptet B roa [1]. CornacHo pexkomenmanmsm Maactpuxt V' (2016)
crpaterusi «Screen and treaty ocraercs Bemymied B IeNAX NPOQWIAKTUKUA paka
KENMyJKa, TpU STOM HUMEET JOINOJHUTENIbHbIE BBITOJAbl -  yYMEHBIICHHUE
3a0071€Ba€MOCTH SI3BEHHOM 00JI€3HBI0, CHIXKEHHE PAaCIIPOCTPAHEHHOCTH U CTOMMOCTH
nedeHus: gucnencud. OJIHAKO CleIyeT YYWUTHIBaTb M HETaTUBHBIE MOCIEICTBUS
noBceMecTHOH snumuHanuu H.Pylori.

B nmnepByio ouepenb, pacTymias aHTHOMOTUKOPE3UCTEHTHOCTH SIBIISIETCS
MYJIbTHIUCIMIIIHHAPHON MPOOJEeMO, MOCKOJIbKY cxembl spamukaiuu H.Pylori
coJiep)KaT aHTHOMOTHUKHM IIUPOKOrO CHEKTpa JCHCTBUS M B OyIylIeM 3TO MOMKET
MMETb MOCJIEICTBHS TPU JICYCHUH CEPhE3HBIX U YTPOKAIOIINX KU3HU HH(Pekiuid. Bee
KOMIIOHEHThl ~ TPOMHON 3pamukanmoHHod Ttepanuu (UIII, xnaputpomunuy,
AMOKCHUIIWJUTHH ) SBJISIFOTCS TTOTECHITUATBHBIMU (PAaKTOpaMu prcKa pa3BUTHS WH(DEKITUN
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Clostridium difficile [4], mo3TomMy mceBIOMEMOpPaHO3HBIA KOJUT  CIICAYET
M0JI03pEBaTh Yy JIOOOTO MallMeHTa C BOJSHUCTOM Juapeeil BO BpeMsl WM TOCIe
spaaukarmmu H.Pylori. K coxanenuto, B OONBIIMHCTBE METa-aHAJIN3aX, & TOM YHCIIC
KoxkpanoBckom 0630pe 2013 roga He cooOIMaeTCs O CEPhE3HBIX WJIM OMACHBIX JJIS
KU3HU TOOO0YHBIX 3pdekrax spamukanuu [1]. B cBszm ¢ »TuM, OBLT MpoOBEICH
COOCTBECHHBIIM IOMCKOBBIM aHanM3 JaHHBIX 0a3bl «Pubmed». B mepByro ouepenp
U3YYaJIUCh Kapauo- U HeppoTOKcHUHbIE YPGEeKThl aHTUOAKTEPUATBHBIX IIPEnapaToB
U KHUCJIOTOCYNIPECCUBHOW Tepanuu. Tak, 4acToTra OCTPOro MOBPEXKIEHUS MOYEK
coctaBmia 18% mnpu nmpuMeHEHNN aMOKCHUIIWJIIMHA TIO0 JaHHBIM HccienoBanus B.S.
Sheu u coaBr. [5], mocBsIIEHHOMY BEIOOPY CXEMBI 3PaJUKANMOHHOW TEparuu y
MalMEeHTOB ¢ XPOHUYECKON noyeyHoil HepocTaTouHocThio (XITH). beuto BeIsiBIEHO,
YTO MPUMEHEHHE KJIAPUTPOMHUIMHA B CXEMax OJpaJUKalUu acCOLUUPYETCS C
MOBBIIIIEHHOM pPHUCKOM HH(papKTa MHOKapJa M apuUTMHUEH, a TakkKe pa3BUTHEM
HEHUPOIICUXUYECKOT0o paccTpoiicTBa o nanubiM Wong A. u coast. 2016 rona [6,7].

Eme oxHo#t mpobiyiemoii cTpateruu «Screen and treat» siBisieTcst pocT yuciia
3a00JICBaHMN, HEraTMBHO accoluupoBaHHbix ¢ H.Pylori. B To Bpems kak
pacIpoCTpaHEHHOCTh SI3BEHHOU 00JIE3HU U aICHOKAPIIMHOMBI JKEITy/IKa YMEHBIIAeTCs
0 Mepe CHWXKEHus pacrnpoctpaneHHocT H.Pylori, pacter 3aboneBaeMOCTb
ractpoa3zodareaibHON peIIOKCHOM 00J€3HM M €€ MOCIEACTBUI - NHILEBOAA
bapperra u amenokapruHomsbl nuieBoAa [8]. B MaactpuxTt V npuBoasTCS Takxke
YEeTKHE JIOKa3aTebCTBA 0O0OpAaTHOW acconuauu 4acTotel nHumposanus H.Pylori u
pacupoCTPaHEHHOCTH OKUPEHHS 1 OpPOHXUAIBLHOUM acTMBlI [9].

Takum oOpa3om, ctparerus «Screen and treaty He JO/DKHA NPUMEHSATHCS KO
BceM 0€3 MCKIIOYEHHUs MalMeHTaM, YYHUTHIBAsl CEPbE3HOCTh MOOOYHBIX 3(PPEKTOB
paAuKalMd U POCT AHTUOMOTHKOPE3UCTECHTHOCTH. HeoOXoauM HHIMBUIYATbHBIN
MOAXO0/ Mepe] MPOBEICHUEM AHTHXETUKOOAKTEpHOW Tepanuu: TIATEIbHBIA cOOp
aHaMHEe3a C Y4YeTOM TMPEAIIECTBYIOIIET0 TMpHeMa aHTUOMOTHUKOB B TEUCHUE
npeapaymux 3-6 MecsieB, HaM4Yusl COMYTCTBYIOIMMX 3a00JIEBaHUM, B YACTHOCTH
XIIH, ounmeHka  KapIMOBAaCKyJSIPHOIO  PHUCKA, MPOBEACHHE  CTaHAAPTHBIX
obciieoBanuii. Bpau nosmkeH 3Hath, 4yto kosnonuszarus H.Pylori cHikaer puck
3a0oeBaHui MuieBoa (B TOM YHUCIE 3J0KAYECTBEHHBIX), OPOHXMAIBHOW aCTMbI U
aTOIHH, a TAKXKE, BO3MOKHO, OKUPEHUS M CAXapHOTO quadeTa, U YYUTHIBATh 3TO MPHU
Ha3HaUYeHUM JiedeHus. B pamkax  Takoll  mapagurMbel,  OOIIECTBEHHOE
3IpaBOOXpaHEHUE JOJHKHO paccMarpuBaTh MpoOjeMy HHPUUIUPOBAHHOCTH H
spaaukanuu H.Pylori.
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EFFECTS OF RADIOTHERAPY ON LACTOBACILLI OF
HUMAN NORMAL GUT MICROBIOTA

Do T.D., Rychakova Zh., Ismagilova R.K., Goenko I.A.,
Bukhmin V.S., Yarullina D.R.

Kazan Federal University, Kazan, Russia

Currently, radiotherapy utilizing gamma rays, and charged particle beams, is
permanently present in oncology as a treatment method for certain types of cancer
located in the pelvis and abdomen. lonizing radiation (IR), apart from the desired
effect, that is damaging or destruction of cancer cells, also affects the surrounding
normal tissues which is associated with certain symptoms in patients, among which
are local intestinal inflammation, infections in the female genital tract, and most
frequently chronic diarrhea, which is observed in as many as 80% of patients. In
order to minimize the negative side effects of radiation therapy and improve the
quality of life for patients we studied IR resistance of 12 Lactobacillus isolates.

The Lactobacillus strains, isolated from gastrointestinal tract of healthy people,
and reference strains, obtained from commercial probiotics, were tested for resistance
to the dose of 50 Gy, corresponding to the total dose of the complete cycle of
radiotherapy used in external beam radiotherapy for cancer. To irradiate the samples,
a Rokus-M unit was used containing radioactive ®°Co source, provided by the Center
of Nuclear Medicine (Kazan, Russia). Each Lactobacillus isolate has been identified
to species level by mass-spectrometry with MALDI Biotyper (Bruker, Germany):
L. acidophilus (n=1); L. fermentum (n=2); L. plantarum (n = 5); L. rhamnosus (n=3);
L. helveticus (n=1). Viability of irradiated bacteria was estimated using propidium
iodide staining and BD FACS Canto Il flow cytometer (USA), and proved by plating
on MRS agar. The results obtained suggest that therapeutic doses of IR do not
significantly affect the survival of bacteria of the genus Lactobacillus living in the
gastrointestinal tract of patients undergoing radiation therapy. Therefore, the
described disorders in the composition of the bacterial flora in irradiated patients
leading to diarrhea and local inflammation in the gastrointestinal tract may be the
result of IR induced damage of the intestinal epithelium and consequent disruption of
the entire gut ecosystem.

To further investigate the mechanisms used by Lactobacillus cells to survive
exposure to IR, we screened essential genes involved in IR resistance in genomes of
lactobacilli. Using PCR-amplification and subsequent Sanger DNA sequencing we
identified recF, recG, recN, uvrA, uvrB genes in genomes of all tested Lactobacillus
strains. Finally, we examined the whole-cell protein profiles of L. plantarum 8PA3
and L. rhamnosus I2L cells irradiated at the dose of 50 Gy. In L. plantarum 8PA3,
using SDS-PAGE and silver staining we identified several proteins which showed
more significant changes after radiation exposure, while in L. rhamnosus I2L protein
profile was not affected by IR. The results also indicate that cellular processes which
contribute to IR resistance are different within Lactobacillus species, as protein
profiles of two strains were largely different.
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BJMSAHUE JIYUYEBOM TEPAIIMU HA JJAKTOBALIUJLIIBI
HOPMAJIBHON MUKPO®JIOPHI KHIIEYHUKA YEJIOBEKA

Ho T.3., PeruakoBa XK.C., Ucmarunosa P.K., 'oenko N.A.,
byxmun B.C., Apynnuna [1.P.

®I'AOY BO KazaHnckuil GpenepanbHblil YHUBEPCUTET,
Kazansp, Poccus

JlydyeBass Tepamus - JICYEHUE HWOHU3BUPYIOUIEH paauanued M IMydKamu
AJIEMEHTAPHBIX YACTHLl U3 MEIULHUHCKOTO YCKOPUTENSA — IMUPOKO MPUMEHSIETCS IS
TEpanuy 3JI0KA4E€CTBEHHBIX onmyxoJsied. OHa HaleJaeHa Ha YHUUYTOKEHHUE OITyXOJIEBBIX
KJIETOK, OJTHAKO 3aTparuBacT U JPyTrue 4acTH OpraHusMa. Tak, mpoueaypsl JIydeBOu
TEepanmuu OMyXOJeil OpraHoB OpIOMIHOW TMOJOCTH MW MaJOro Ta3a 4acTo
CONMPOBOXK/IAIOTCS Pa3BUTHEM Yy TMAIMEHTOB SIBICHUI BOCHAJICHHUS KHUILIECYHUKA
(aHTEpHUTa, 3HTEpONATHH, MYKO3MTAa W Tp.), AucOaKTepuo3a W auaped. B naHHoU
paboTe, BBHIMOJHEHHOU C 1I€JIbIO BBIICHUTh, YTO MPOUCXOJUT C MOJE3HOU KUIIEYHOU
MUKpO(DIOpON Npu NPOBEICHUU JYYEBOM JIUATHOCTHKH, BIEPBBIE HCCIEAOBAHO
BIIMSIHUE MOHMU3UPYIOIIETO M3JIYyYEHHs B AMANa3zoHE 03, UCIONb3YEMBIX B JTy4€BOU
TEepanuu OIMyxoJied, Ha 12 IMTaMMOB JAKTOOAUMII HOPMAJIbHOM MHUKPOQIOPHI
KUIIEYHUKA YETIOBEKa.

B kauecTBe 00beKTa MCCIEAOBAHUS HUCIIOJB30BAaHbI 12 MITAMMOB MATH BHIIOB
naktobammt (L. plantarum, L. rhamnosus, L. fermentum, L. helveticus,
L. acidophilus), BbineneHHBIX HAMH U3 TPOOMOTUYECKHMX TPEHApaTOB U HKEIYI0YHO-
KHUIIIEYHOTO TpakTa deloBeka. BupoBas wuaeHTudukanus OakTepuil BBIIOJTHEHA
merogoM Macc-criekrpomerpurn MALDI-TOF. Cycnien3un KIeTOK JaKkToOarmsuI
CTallMOHAapHOM (a3pl pocTa ObUIM TMOABEPTHYTHl BO3JACHCTBUIO M3JIyYEHHUS,
Tr€HEPUPOBAHHOTO C MOMOUIBI0 TramMMa-TepaneBTudeckoro amnmapara Rokus-M c
pagMoaKTHBHBIMU ucTouHmKOM °Co (LleHTp simepHON Memuumubl, Kasams).
Hcnons3oBanHas Hamu 11032 50 ['p COOTBETCTBYET [103€, MOJYYEHHON MAIMEHTOM 3a
OJIMH TIOJIHBIN Kypc Jy4yeBOM Tepanuu. Ku3HecrmocoOOHOCTh OaKTepUil Onpeessiin ¢
MOMOILIbIO  OKpalllMBaHUS HOAMAOM MPONUAMS M TOCIEAYIONIEro aHajau3a Ha
nporouHoMm muropayopumerpe BD FACS Canto I, a Takke MeTogoMm BbiceBa Ha
MRS arap. B nannoii pabore BrnepBble MOKa3aHO, YTO MOHU3UPYIOLIEE U3ITyYEHUE,
NpPUMEHSIONIEECSs B JIY4eBOM Tepamuu OIyXojed OpIOIIHOrO OTJela W OpPraHoB
Majoro Tasza, HE CHIKAeT >KU3HECIIOCOOHOCTh KHUIIEYHBIX JIAKTOOAIMILI.
CrnenoBaTellbHO, ONMCAaHHBIE MATOJIOTMYECKUE COCTOSIHUS, BO3HHMKAKOIIHAE Y
MAIMEHTOB, MMOJIYYaIOIIUX JIy4eBYIO TEPANUIO, MO-BUAUMOMY, HE CBSI3aHbI C THOEIBIO
OakTepuii, a 0OYCJIOBJICHHl M3MECHCHHUSIMHU B CIM3UCTON KHUIICYHHKA U UMMYHHOU
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CUCTeME opraHu3Ma. B reHomax wuccleqyeMbIX OakTepuil C  MOMOIIBIO
CEKBEHUpPOBAaHMS  aMmIuIMPuIMpoBaHHblX  (pparmentoB JIHK BnepBbie  Obuin
AKCIIEPUMEHTAJIbHO OOHApyKEHbI T€Hbl paarope3ucTeHTHOCcTH FecN, UurvA, urvB,
reck, recG. Ananu3 6enKoBBIX Mpoduiiel JTaKTOOAIUIIT MO3BOJIMII OOHAPYKUTH Y L.
plantarum 8PA3 psin OelKoOB, 3KCIPECCHs KOTOPBHIX IOBBIIIAETCS B OTBET Ha
HOHM3MpYIollee u3nydeHue ¢ go3oii 50 I'p, torma kak y L. rhamnosus 12L
MOHU3UPYIOIIEE M3IyYeHHWE HE OKa3blBajlO BIMSHUE Ha OEIKOBBIM TPOQUIIb.
[Tomy4yeHHBIE pe3yabTaThl YKA3bIBAIOT TAKXKE HA TO, YTO MOJICKYJSPHBIM OTBET
JaKTOOAMIT HA HOHU3UPYIOIee U3TyYeHHE BUIOCTICIM(DHUECH.

[TomyuyeHHble HaMU JAaHHBIE O PATUOPE3UCTEHTHOCTH JIAKTOOAIMIUT CIyXKaT
OCHOBOM HAay4yHO OOOCHOBAaHHOTO HCIIOJIb30BAHMUS IITAMMOB JIAKTOOAIMIII B
OakTepHaNbHBIX TIperapaTax, KOTOPbIE MOTYT OBITh NPUMEHEHBI B MEIUIIMHE U
MUIIEBONH  TPOMBIIUIEHHOCTH IS KOPPEKIIMKA ~ JUCOAKTEepPHOo3a, BBI3BAHHOTO
BO3JICWCTBHEM Ha OPTaHU3M MOHHU3UPYIOIIETO O0TyUEHUSI.

Pabota BBITIOJIHEHA B paMKax [Iporpammer MOBBIIICHUS
KOHKYPEHTOCIIOCOOHOCTH Kazanckoro (ITpuBOMKCKOTO) benepanbHOTO
YHUBEPCUTETA C HCIOJB30BaHHEM O000pYy/I0BaHUS MEXIUCIUIUIMHAPHOTO IEHTpA
KOJUIEKTUBHOTO nojib3oBanuss KOV u npu ¢unancoBoit moanepxkke rpanta POOU

15-04-02583.

PYROSEQUENCING ANALYSIS OF ORAL MICROBIOTA FROM
PATIENTS WITH PRIMARY SJOGREN’S SYNDROME

Jehan Alam, Youngnim Choi

Departments of Oral Microbiology and Immunology, School of Dentistry, Seoul
National University, Seoul, South Korea.

Sjogren’s syndrome (SS) is an autoimmune disorder that primarily targets the
salivary and lacrimal glands leading to the dryness in the mouth and eyes.
Overexpression of transcript induced by interferon (IFN), known as interferon
signature suggest the potential role of viral infection as a triggering agent in the
pathophysiology of SS. Although, the role of oral microbiota in the etiopathogenesis
of SS is not known, growing evidence suggests association between the dysbiosis and
pathogenesis of several autoimmune diseases. The present study aim was to
characterize the microbiota from the oral cavity of patients with primary SS in
comparison with sicca and healthy control individuals. Bacterial communities from
the oral cavity of healthy control (HC, n=15), patients with sicca symptoms (SC,
n=10) and SS (n=25) were analyzed by pyrosequencing of the 16S rRNA genes.
Although, pyrosequencing data revealed drastic changes in the bacterial communities
associated with the dryness of mouth. There was no significant difference in the alpha
diversity. The species richness estimated by Chaol in HC (425.51 + 80.96) was not
significantly different from SC (385.91 + 67.87) and SS (426.59 + 83.71).
Interestingly, the diversities of microbiota determine by Shannon index was
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significantly changed in SS (4.54 + 0.44) as compared to the diversity in HC (4.28 +
0.34) and SC (4.19 + 0.42). Although a total 20 different phyla were detected from
the saliva samples, Firmicutes, Proteobacteria Actinobacteria, Bacteroidetes and
Fusobacteria encompass the majority of the sequences. At the genus level,
Streptococcus which constituted up to 38.96 % of the oral microbiota from the HC
group was increased in both SC (68.56%) and SS groups (67.48%). Neisseria,
Haemophilus, Veillonella and Fusobacterium decreased both in SC and SS groups
while Prevotella selectively increased in SS. Although the bacterial communities of
SC and SS were similar to each other, the relative abundance of species/phylotypes
was different between SC and SS. The change in abundance of oral bacterial species
and association with SS risk was determined by logistic regression analysis using a
forward method, Prevotella melaninogenica was found associated with increased SS
risk (OR 5.396 per 1% increase, Cl 95% 1.793-16.238, p=0.003). In conclusion,
dysbiosis of oral microbiota occurs in dry mouth condition, and Prevotella
melaninogenica have been identified associated with SS risk, this knowledge may
provide a new insight in the diagnostic or pathogenesis of SS.

Key words: Sjogren’s Syndrome, Pyrosequencing, Prevotella melaninogenica,
Dysbiosis
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Infectious diseases

Hnghexyuonnwie 3ao601e6anun

ZIKV INFECTION REGULATES INFLAMMASOMES PATHWAYS FOR
REPLICATION IN MONOCYTES

Khaiboullina S.F.>?, Sarkar R.}, Gorzalski A.%, Jeor St.**, Verma S.C.}

'Department of Microbiology and Immunology, UNR, Reno NV
?Kazan Federal University, Kazan, Russia
3Genequest LLC, Reno NV

Zika virus (ZIKV) was recently linked to microcephaly in the newborns. It is
believed that ZIKV can disseminate and cross the placenta to infect the fetus.
However, the mechanism of transplacental dissemination of ZIKV remains unknown.
Monocytes can cross tissue barriers, including the placenta and introduce pathogens
to the sites normally protected from the infectious assault. Therefore, we sought to
determine whether monocytes could disseminate ZIKV. To this end monocytes were
infected with two strains of ZIKV: South American (PRVABC59) and Nigerian
(IBH30656) isolates. We found that monocytes were susceptible to infection with
both the strains and resulted in an altered expression of a large number of cellular
genes, determined by next generation sequencing. Analysis of these deregulated
genes identified multiple pathways including inflammasome to be affected due to
ZIKV infection. Inflammasome activation was confirmed by quantitative PCR, where
increased accumulation of NALP3, caspase 1, IL-1 and IL-18 transcripts were
detected in ZIKV infected monocytes. Interestingly, the transcription of IFNa and
IFN inducible genes (MxA and CXCL10) were not affected in ZIKV infected
monocytes, suggesting that virus prevents activation of innate antiviral defense.
However, most intriguing observation was that inhibition of inflammasome led to an
increased transcriptional activity of [IFNa, MxA and CXCL10. Based on these results
we conclude that ZIKV replication depends on inflammasome activation.
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SEROLOGICAL ACTIVITY OF VARIOUS COMPONENTS OF THE
RABIES VIRUS ANTIGEN

Efimova M.A.}, Khaertynov K.S.?, Avzalova A.F.}, Chernov A.N.%, Akhmadeev
R.M.}, Nasirov Sh.M.*, Nikitin A.I.*

'Federal Center for Toxicological, Radiation and Biological Safety, Kazan, Russia
’Kazan State Medical Academy, Kazan, Russia

Summary: the article presents the results of the study the polypeptide profile of
the rabies virus, its protein components, the dominant antigens identified were
studied for their serological activity by ELISA and immunoblotting

Key words: rabies virus, ELISA, immunoblot, a serological activity

CEPOJIOTTHYECKAA AKTUBHOCTD PA3JIMYHBIX KOMIIOHEHTOB
AHTUT'EHA BUPYCA BEHIEHCTBA

Edumosa M.A.", Xaeprenos K.C.?, Apsanosa A.®.", Uepros A.H.", Axmasees
P.M.l, Haceipos IH.M.l, Hukurua AN

' ®I'BHY «DPLTPb-BHNBW», Kazanb, Poccus
’KTMA - ¢bunuan ®I'BOY JITO PMAHIIO Munsapasa Poccun, Kazans, Poccust

Pestome: B cratee  mpencraBieHBl  PE3YyJBTATBl  MCCIEHOBAHUS
MOJIUMIENITUIHOTO TNpoQuiisi BUpyca OEHMIEHCTBA, €ro OEJIKOBbIE COCTABISIOLIME,
ONpeaeeHbl JOMHHAHTHBIE AHTUIECHBI, M3y4Y€HA WX CEPOJIOTMYECKas aKTHUBHOCTH
MeroaoM MDA 1 uMMYyHOOJIOTHHTA

KuaroueBsblie cioBa: Bupyc OemeHcTBa, MDA, UMMYyHOOJIOT, cepoIOTHYECKAs
AKTHUBHOCTD

HecMoTpst Ha 3HauMTENbHBIA mporpecc mo OoprOe ¢ OemEeHCTBOM, 3TOT
300aHTPOIOHO3 TPOJOJDKAET OCTABATHCS YPE3BBIYANHO CIOKHOW MPOOIEMON st
MHOTHX CTPaH MUpa, B TOM uyucie u 1 Poccuiickon denepanuu.

OcHOBy MHpOBBIX THporpamMMm OOpbObI C  OCLIEHCTBOM  COCTAaBIISIET
cnenupuyeckas NpoPpuIaKTUKa U CBOEBPEMEHHAs! IMarHOCTHKA C MCIOJIb30BAaHUEM
COBPEMEHHBIX JIa0OpATOPHBIX METOJOB HCCIeAOBaHMs. B Hacrosimee Bpems,
MPaKTUYECKOE MPUMEHEHUE TMOJYYWIM pa3lidyHble METOoJbl: Ouomnpoda Ha

J1a00pPaTOPHBIX KUBOTHBIX, MOpGhOIOTHYECKOoe HCCIIeIOBaHNUE, METO/T
UMMYHO(ITyOpEeCIIeHIINY, peakiius npernunuranuu B araposoM reie [Cliquet, F.et al.
2004].

OpHako, Bce OHM B TOW WM WHOW CTEMEHW OO0JIAal0T 3HAYUTEIBHBIMU
HEJOCTaTKaMHU: HU3Kas UYyBCTBUTEIBHOCTh, HEIOCTATOYHAS CHEIU(UIHOCTD,
JUTUTEIIBHOCTD MOJIYYEHHS PE3yJIbTATOB AKCIIEPTU3 U TPYIOEMKOCTh. B CBsA3M € 3THM,
BO3pacTaeT HEOOXOAMMOCTh YCOBEPIIICHCTBOBAHUSA CYIIECTBYIONIUX W pa3paboTKa
YCKOPEHHBIX METOM0B M 3(()EKTHBHBIX CPEICTB JUArHOCTHKU 3TOro 300HO3a [E.B.
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Yepusimona u ap. 2011; S.N.Madhusudana, et al. 2004].

[enpto paboThl ABMIIOCH MOMCK HOBBIX CEPOJIOTMUECKH aKTUBHBIX U 3HAUUMBIX
AHTUTEHHBIX TMpenapaToB IpPU pa3pabOTKE CPEJICTB IUATHOCTUKHM OCIIEHCTBA H
WHAMKAIUY €ro Bo30yauTest Ha ocHoBe MeTosia UDA.

Martepuaasl u Mmetoabl. B pabore wucmnonab3oBamu IMITaMMbl BHpyca
oemenctBa: «Oeunit» 'HKU, «CVSy. Jlng HapaboTKM BUPYCHOTO Marepuaia u
TUTPALIMM BUPYyCa UCIIOJIH30BAJIA OEJIBIX MBITIEH dKHUBOU Maccou 6-7T.

C wenpro BBIIETIEHUS BUPYCa, MO3TOBYIO TKaHb MOABEPTaiu AE3UHTETPALIMHN Ha
npubope FastPrep-24. KouuentpupoBanue BHpyca NPOBOAWIM IO IUIABydel
IUIOTHOCTA C  HCIOJIb30BAHMEM  TMPOMEXKYTOUYHBIX  CTaaud  (Quotauuu  Ha
yineTpaneHTpudyre Beckman. Ha kaxgom osrtame ouwmcTku Bupyca OemieHCTBa
OpPOBOAMIM  KOHTPOJIb TPU TOMOIIM  aHAJUTHYECKOTO 3JekTpodopesa u
MMMYHOOJIOTHHTA JUIsI BBISIBJICHHS JIOKAJTM3ALMH U CEPOJIOTMUECKOW aKTUBHOCTH.

Onextpodopernyeckuil mpoduiib BUpyca OemeHCTBa U3ydalu 1o no Jlemmiu.
Metonom ummyHoOnoTrHra(BIO-RAD) omnpenensin cepoorHuecKyr0 aKTHBHOCTb
BUpyca O€IIeHCTBA Ha MOJIEIM TUIEPUMMYHHBIX CBIBOPOTOK, a Takxke ¢
HCIIOJIb30BAaHUEM KOJUIEKIIMHA CBIBOPOTOK >KMBOTHBIX BAKIIMHUPOBAHHBIX MPOTHUB
OelleHCTBa.

PesyabTarel u oOcy:xaeHue. B pesynbrate ynbTpaneHTpudyrupoBaHUs
KOHIIEHTPUPOBAHHOTO BUpPYcCa OCIIEHCTBA B IPaJUeHTE TWIOTHOCTH caxapo3bl 10-50%
(W/V) ¢ mmrarom 10% ObutO TIONy4YeHO 4 (ppakiuu, U3 KOTOPBIX OBUIA H3TOTOBJICHEI
aHTUTeHbl 1Jig ucnbiTanus B MDA ¢ MOJOXKUTEIBHBIMA W OTPULIATECIIBHBIMU
CBIBOPOTKAMHU KPOJIMKOB.

CnenuduuHOCTh M aKTUBHOCTHb pA3JIMYHBIX CTaJUM BBIACICHUS BUpYyca
OellIeHCTBa MOCJE 3apaKEHHUs] U HAKOIJIEHUsT BUPYCHOW MacChl B MO3TOBOM TKaHH,
OUMCTKH Yepe3 TpaJMeHT caxapo3bl MPOBEPSUIM B PEAKIUUM HMMYHOOJOT, Kak
HanOoJsiee HHOPMATUBHOTO aHAIM3A.

AHTUTEH TIOJIyYeHHBIN Npu ynbTpanenTpudyrupoBanuu (YL D-anturen) npu
25 ThIC. 00/MHH B CTyNIEHYaTOM I'PaJIUCHTE MJIOTHOCTHU caxapo3bl (15-25%) coneprxan
BCE OCHOBHBIC MOJUNENTHABI BUPYca OCIIEHCTBA, OJJHAKO TpU aHanu3e ocaaka YD
aHTUIE€HAa B CTYNEHYaTOM TIpajaueHte caxapo3bl (40-45 %) yCTaHOBIIEHO HaIU4ue
JIOTIOJTHUTENIBHO JIBYX (DPaKIUii MOJMUIENTHIOB ¢ MOJEKYJISIPHOW Maccoi B o0iacTu
ot 30 mo 45 x/la, a mpu uccnenoBanuu, ocajka YI{® anturena Bupyca OerieHCTBa
MOCJI€ pa3/ieJieHusl B TPaIMEHTE Caxapo3bl , BBISBISIM JIMILB 2 MUHOpPHBIE (pakuuu
noaunentTuaoB B obnactu 45-66,7 kJla. Ilpu oOpabGoTke Bupyca Oe€lIeHCTBa Ha
FastPrep He cMoOriM MONMYYUTh YETKOW KAPTUHBI pa3/eNiCHUsl MOJIUIENITH/IOB.
XapakTepHash KapTHHAa pasjelieHus aHTupaduyeckod BakuuHbl «lllenxoBo-51»
MOJYYEHHOM Ha KyJIbType KIETOK. ycraHoBiieHa B 12,5 % IIAAI. Ilpu stom
OoOHapy>XUBaJIU 2 MaKOPHbIE Ppakuu U 8§ MUHOPHBIX (pakuuii moaunentuaos. [Ipu
aHaJlu3€ CHIBOPOTKA KpPOBH TMOJYYEHHBIX MpPH HMMYHHU3AIUU KPOJUKOB C
UCIIOJIb30BaHWEM aHTHpabuveckoil BakiuHbel «lllenkoBo-51» B uMMyHOOIOTE
YCTAaHOBJICHO, YTO HAa BCE BBIABICHHBIE TOJUICTTUBI  BHIPAOATHIBAIOTCS
COOTBETCTBYIOIIME CHEIU(PUIECKIE aHTUTEA.

[Ippu  aHanmu3e  TOJIOKHUTEIBHBIX  aHTUpabmdeckux  YI[d-aHTHTEHOB
MOJIYYEHHBIX B CTyNeHYaTOM rpaaueHte caxaposbl (15-50%) ¢ mosoxuTeabHbIMU
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aHTUPAOMYECKUMHU OBEYBHMH TJIOOYJIMHAMH HauOOJbINasl CTENEeHb OYUCTKU
yCTaHOBJIEHa B TpagueHTe caxaposbl (15-20%). I[lpm sToM  BBISBISUIM A0 5
aHTUTeHHBIX (¢pakuuid. Hawnyumiee pasneneHue O€NKOB MO  MOJUNEHTUAHOMY
npouiit0 U3 MPEUIOKEHHBIX METOJOB YCTAHOBJIEHO MPHU IEHTPU(PYTUPOBAHUHU HA
MiniSpin mpu 3000 06/MuH 6e3 mpeaBapuTeIIbLHON 00pabOTKK BHpyca OeIICHCTBA Ha
FastPrep.

B pe3ynprare TMpOBENCHHBIX HCCIECIOBAaHUNM M3Y4Y€HA CEPOJIOrHYeCcKast
AKTUBHOCTHh IOJIYYCHHBIX AHTHUPAOMYECKUX CBHIBOPOTOK M Ti0OynMHOB B HDA.
Pa3paboTtanbsl onTUManbHbIE METOABI MOJYYEHUS M OYMCTKH AHTUTEHOB, a TAKXKE
rJ1I00yauHOB. Pe3ynbTarhl nccaea0BaHMi OJI0KEHBI B OCHOBY YCOBEPIIEHCTBOBAHUS
TEXHOJIOTUU M3TOTOBJICHHSI HAOOPOB MO IUArHOCTUKE OelieHcTBa Ha ocHOBe DA u
MMMYHOOJIOTHHTA.

SECRETED AND CELL WALL ANTIGENS OF MYCOBACTERIUM
TUBERCULOSIS FOR EVALUATION OF SPECIFIC HUMORAL AND
CELLULAR IMMUNITY

Shuralev E.A.**, Mukminov M.N."?,
Khaertynov K.S.}, Singh M.

! _ Kazan State Medical Academy, Kazan, Russia
?_ Kazan Federal University, Kazan, Russia
3 _ Lionex Diagnostics and Therapeutics GmbH, Braunschweig, Germany

This study was conducted in the Republic of Tatarstan, Russian Federation, in
2014-2016. Blood serum samples were collected from patients with confirmed TB
status (Mantoux test, chest X-ray) and potentially healthy people.

Humoral immunity was evaluated using two types of lateral-flow test (Lionex):
LFtest-1 for detection of human IgG and IgM and LFtest-2 for detection of human
IgA against M.tuberculosis antigens. Each test has two lines with specific
recombinant antigens (line 1) and cell wall antigen (line 2). Cellular immunity was
evaluated using two types of ELISPOT test (Lionex): LioSpot-1 and LioSpot-2 for
detection the presence of antigen-specific lymphocytes by measure release of IFN-y
and IL-2 cytokines respectively in PBMCs stimulated with three types of
recombinant and cell wall antigens (A, B and C) of M.tuberculosis.

Total 8/100 potentially healthy people reacted positive in lateral-flow tests.
1/100 was positive in LFtest-1 with only line 1 and 6/100 only with line 2. 1/100 was
positive only in LFtest-2 with line 1. It was determined that the specificity for LFtest-
1 line 1 —99.00% and for line 2 — 94.00%, for LFtest-2 line 1 — 99.00% and for line 2
—100.00%.

HIV status might effect on antibody production. Therefore sensitivity was
calculated according to HIV status of patients. In this study 14/92 patients had
positive HIV status, 78/92 patients had negative HIV status. None of these 14 patients
reacted positive in LFtest-2. 9/14 patients were positive in LFtest-1: 3/14 in both line
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1 and line 2, 5/14 in only line 1, and 1/14 in only line 2. Sensitivity of LFtest-1 for
TB-HIV patients was determined as 64.29%.

6/78 TB confirmed (HIV negative) patients were positive in LFtest-2: 1/78 —
with line 1, and 5/78 — with line 2. Sensitivity of LFtest-2 determined as 6.38%.
75/78 patients were positive in LFtest-1: 39/78 in both line 1 and line 2, 47/78 in only
line 1, and 67/78 in only line 2. Sensitivity of LFtest-1 determined as 96.15%.

Cellular immunity was also depending on which antigens have been used.
Using LioSpot-1 the presence of antigen-specific lymphocytes was detected by
measuring release of IFN-y in PBMCs stimulated with two types of recombinant and
cell wall antigens (B and C) of M.tuberculosis. The stimulation effect by antigen B
only was observed in 11.11%, by antigen C only — 44.44% and by antigens B&C —
44.44%. Using LioSpot-2 the presence of antigen-specific lymphocytes was detected
by measuring release of IL-2 in PBMCs stimulated with three types of recombinant
and cell wall antigens (A, B and C) of M.tuberculosis. The stimulation effect by
antigen A only was observed in 36.36%, by C only — 18.18%, by A&B — 18.18%, by
B&C — 18.18%, and by A&B&C — 9.09%.

Conducted studies proved the importance of using different types of antigens
to achieve high levels of sensitivity and specificity of diagnostic tests for
tuberculosis. To detect specific antibodies and antigen-stimulated lymphocytes it is
necessary to use secreted and cell wall antigens.

TIRAP AND TLR2POLYMORPHISMS REDUCE THE RISK OF
PULMONARY TUBERCULOSIS AMONG THE KAZAKHS

Tarabayeva A.", Bitanova E.!, Abilbayeva A.', Amirbekov A.?

'S, Asfendiyarov Kazakh National Medical University, Kazakhstan
’B. Atchabarov Institute of applied and fundamental research, Almaty, Kazakhstan

Background.Tuberculosis (TB) remains a global threat with more than one
third of the world’s populationinfected with Mycobacterium tuberculosis. There are a
lot of factors playing a decisive role in the clinical manifestation of infections such as
environmental risks, the pathogen's virulence, as well as the immune status of the
host.The spread of multi-drug resistant M. tuberculosis strains and the current lack of
an efficient vaccine underline the need for a better understanding of relevant host-
pathogen interactions. Some evidence suggests that genetic factors of immune system
may be important determinants of increased susceptibility to progressive disease
development. Variations of innate immunity genes including the toll-like receptor
(TLR) family have frequently been studying in TB. At the same time, there is a lack
of information about the genetic markers of tuberculosis risk for the Kazakh ethnic
group.

Methodology/Principal Findings.Polymorphisms of some proteins of TLRs
family related to tuberculosis in accordance with data NCBI was analyzed.
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We have researched TLR2 rs5743708, 2258G>A (p.Arg753GIn) and TIRAP
rs8177374, 539C>T (p.Serl80Leu) in case-control study. There were 171 diagnosed
pulmonary TB cases and 196 healthy controlswithout evidence ofactive TB and
history of TB. All surveyed persons belonged to the Kazakh ethnic group. Persons
born from mixed ethnic marriages were excluded from the survey.

Genotyping of polymorphisms was performed by amplification refractory
mutation system multi-gene/multi-primer polymerase chain reaction followed by
restriction fragment length polymorphism. All data were analyzed by using Epi-Info
software version 3.3. To test the effect of rs5743708 and rs8177374on the risk of
tuberculosis among the Kazakhs the odds ratio (OR) and 95% confidence intervals
(Cls) were estimated.

The frequency of TLR2 rs5743708 was 21,9% in the control compared with
13.5% in patients group (OR (95% CI) = 0,55 (0,32-0,96), P-0,03). The proportion of
monozygous genotype in control group was 19,4 % while in pulmonary TB patients,
it was 7,6% (OR (95% CI) = 0,34 (0,16-0,66), P-0,0016). The frequency of TIRAP
rs8177374was 21,3% in the control compared with 12.8% in patients group (OR
(95% CI) = 0,4 (0,23-0,72)). The proportion of monozygous genotype in control
group was 24,1% while in pulmonary TB patients, it was 3,0% (OR (95% CI) = 0,13
(0,05-0,33)). Thus a protective effect TIRAP rs8177374 and TLR2 rs5743708 were
revealed.

The combination of polymorphisms TIRAP/TLR2 occurred in 2,4% of patients
and in 7,2% of healthy individuals (OR (95% CI) = 0,32 (0,11-0,90), P-0,03).

Conclusion. At present, we suggest that TLR2 rs5743708 and TIRAP
rs8177374 gene may be protective in the development of tuberculosis among the
Kazakhs.

Keywords: Toll-like receptors, Polymorphism, Tuberculosis

TUBERCULOSIS IN KAZAKHSTAN: CURRENT CHALLENGES
Bitanova E., Tarabayeva A., Rakisheva A., Nazhmedenova A.
S. Asfendiyarov Kazakh National Medical University, Kazakhstan

In the Republic of Kazakhstan there have been significant advances in the fight
against the tuberculosis epidemic. Despite this, it currently faces the problem of
relatively high incidence with a significant proportion of multidrug-resistant. Up to
the present time has not been studied immunogenetic features of the Kazakh
population in various forms of tuberculosis, including MDR. A group of researchers
from Almaty initiated a study to identify protective and predisposing SNP in genes of
the innate immune factor.

Key words: tuberculosis, morbidity, multiresistente, SNP, factors of innate
immunity

Tuberculosis in the Republic of Kazakhstan (RK) is still the most important
health problem. There have been some successes - over the past 10 years the
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incidence of tuberculosis in the country has declined by more than 2.2 times, and the
death rate by 5 times. According to the report of the World Economic Forum on
Global Competitiveness 2015-2016, according to the factor *Tuberculosis incidence",
in 2016 Kazakhstan took 92nd place, having risen by 9 positions in comparison with
2015 [1, 2, 3].

At the same time, the tuberculosis of the 21st century presents us with new
challenges. The indicator of primary drug resistance in Kazakhstan is 23.8%. With
this indicator, we remain the number of 18 countries in the WHO European Region
with a high level of multidrug-resistant tuberculosis (MDR-TB) [1]. The introduction
of an accelerated molecular genetic method for diagnosing the drug resistance of
mycobacterial tuberculosis recommended by WHO (Xpert MTB / RIF) may be one
of the objective reasons for the high level of diagnosed MDR TB in the country. To
date, all bacteriological laboratories of anti-tuberculosis organizations in the Republic
of Kazakhstan have been provided with modern bacteriological equipment for the
accelerated diagnosis of tuberculosis and multidrug-resistant tuberculosis. Genetic
peculiarities of mycobacterium strains widespread in Kazakhstan, including multi-
and widely-resistant strains, have been studied quite a long time in scientific centers
of the country [4]. However, the question of participation of mechanisms of
resistance of a macroorganism in the formation of this problem remains open. In this
regard, the Department of Immunology of KazNMU in 2016 began work on a project
whose goal is to identify SNP genes of the factors of congenital immunity of the
protective or, on the contrary, contribute to the development of tuberculosis,
including its MDR forms.

The material for the study was collected in profile clinics in Almaty. The study
group consisted of 171 patients with tuberculosis, including: 74.3% with MDR.
95.5% of the patients had infiltrative, and 2.3% had fibrous-cavernous forms of
tuberculosis. In 25% of patients there was a relapse of the disease, and in 20.5% there
was an ineffectiveness of treatment against tuberculosis. Thus, the range of problems
that currently exists in the Republic of Kazakhstan on tuberculosis, which requires a
comprehensive analysis and in-depth study of their immunogenetic aspects, was
identified.

Literature:

1. Statistical review of tuberculosis in the Republic of Kazakhstan, Almaty,
2016;

2. Ismailov Zh.K. Berikova EA, Ismailov Sh.Sh. Integrated model of
tuberculosis control in Kazakhstan for 2016-2025. Phthisiopulmonology. - 2016, No.
1(27). - p.4-11;

3. Ismailov Zh.K. Berikova E.A. Dzhazybekova P.M. Evaluation of the
effectiveness of anti-tuberculosis activities at the end of 2015 // Zh.
Phthisiopulmonology. - 2016, No. 1 (27). - p.11-15.

4. Kozhamkulov U.A. Molecular-genetic approaches to the study of infectious
diseases / Laboratory medicine.-No. 2 (17), 2016.

Key words: Kazakhstan, tuberculosis, morbidity, multidrug resistance, SNP,
factors of congenital immunity.
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TYBEPKYJIE3 B KASAXCTAHE — COBPEMEHHBIE BbI30BbI

burtanosa 2.K., Tapa6aepa A.C.,
Pakumesa A.C., Haxxmenenosa A.I.

Kazaxckuit Hannonanbneiit Mmeauiuackuii yausepeuret um. C.J1. Achenauspora

Ty06epkyne3 B Pecnnyonuke Kazaxcran (PK) mo mactosimero Bpemenu octaercs
BaKHEWIIEH MpoOJIeMOH 31paBooXpaHeHusl. JJOCTUTHYTHI ONpeenEHHbIE YCIIEXH - 3a
nocneanre 10 ner ypoBeHb 3a00JeBaeMOCTH TYyOEpKyJIe30M B CTpPaHE CHHU3HIICS
Oonmee wem B 2,2 pasza, a cmepTtHOCTH B 5 pa3. CormacHo otuety Bcemuproro
Oxonomuueckoro Popyma o ['mobanpHON KOoHKypeHTOcmocoOHocTH Ha 2015-2016
roael, o ¢akropy "PacmpocrpaneHHocts TyOepkynesa" (Tuberculosisincidence)
Kazaxcran B 2016 rogy 3aHsu1 92 MecTo, NOJHABIIMCH HA 9 O3UIIMI IO CPAaBHEHUIO C
2015 rogom [1, 2, 3].

B 1o ke BpeMsa TyOepkyné3 21 Beka MpenbsBIsSE€T HaM HOBBIE BBI3OBBI -
Kazaxcran ¢ mokasareneM IEpBUYHON JIEKapCTBEHHOW YycroitunBoctH - 23,8%
IIPOJIOJKAET OocTaBaThCs B uucie 18 crpan EBponelickoro pernona BO3 ¢ BeICOKHM
ypOBHEM TYyOEpKyJe3a ¢ MHOXKECTBEHHOW JIeKapCTBEHHOW ycToiduBocThio (MJIY
TH)[1]. BHeapeHue  YCKOPEHHOTO  MOJICKYJISIPHO-TCHETHYECKOTO  METOJa
JTUAarHOCTUKHM  JICKAPCTBEHHOW  YCTOMYMBOCTHM  MHUKOOakTepuit  TyOepkyliesa,
pexomenoBanHor BO3  (Xpert MTB/RIF), Bo3moxHO, sBiIS€TCS OJHON W3
O0OBEKTHBHBIX IPUYUH BBICOKOTO YPOBHS JuarHoctupyemoro B ctpane MJIY TB. Ha
cerogusiiHui  geHb B PK Bce  Oakrepuonormueckue — gabopaTopuu
MPOTUBOTYOEPKYJIE3HBIX OpraHu3aluii o0ecreyeHsl COBPEMEHHBIM
0aKTEepUOJOTUYECKUM 000PY/IOBaHUEM JII YCKOPEHHOW JAMArHOCTUKU TyOepKyies3a
1 TyOepKyJie3a ¢ MHOYKECTBEHHOM JICKAPCTBEHHOW YCTOMYHUBOCTHIO.

['enetnyeckue ocoOeHHOCTH pacnpocTpaHeHHbIX B KaszaxcraHe mramMMoB
MUKOOAKTepUH, B TOM YHCIE MYJIbTH- U UIMPOKOPE3UCTEHTHBIX H3y4aloTCi B
OTCUCCTBEHHBIX HayuHBIX IIeHTpax[4]. OmHako, OTKPBITBIM OCTaéTCs BOMPOC 00
y4aCTUU MEXaHU3MOB PE3HCTEHTHOCTH MaKpoopraHu3mMa B (OPMUPOBAHUU JTaHHOM
npoOsembl. B aToil cBs3u kadeapa ummynonorun KasHMY B 2016 romy navana
paboTy HaJl MPOEKTOM, IIEJIbI0 KOTOpOro sBisieTcs BoisBieHHe SNP renoB dakTopon
BPOXKJIEHHOTO HMMMYHUTETAIIPOTEKTUBHBIX WM K€, HAao00pOT, CIOCOOCTBYIOIIMX
pa3BUTHIO TyOepKyJié3a, B ToM uyucie ero MJTY popwm.

Martepuan nns uccineoBaHUsl cOOMpalncs B MPO(HUIBHBIX KIMHUKAX ropoja
Anmatel. I'pynny uccnegoBanusi coctaBuin 171ka3axoB OOJbHBIX TYOEpKYJIE30M, U3
Hux: 74,3% - ¢ MIJIY. 95,5% wuccnegoBaHHbIXUMENU WHPUILTpaTUBHYIO, 2,3%-
(hubpo3Ho-KaBepHO3HYIO (popmbl TyOepkynéza. Y 25% OOIbHBIX OBLT PELUIUB
3aboneBanus, a y 20,5% Obuta koHCcTaTUpOBaHa HEIPHEKTUBHOCTH JICUCHUSI TTPOTUB
TyOepkyné3za. Takum oOpa3oM, ObLT BBISBIEH CIEKTP MPOOJEM, CIOKWUBIIUNCA B
HacTosmee Bpemss B PK mo TyOepkynésy, TpeOyromMIBCECTOPOHHETO aHalu3a U
yIayOJI€HHOTO U3YYEHUS UX UMMYHOT€HETHUYECKHUX aCIeKTOB.
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SNP, dakTopsl BpokIEHHOTO IMMYHUTETA

MHTOKCUKALUS KAJIMUEM OJABJISET CHENUOUYECKHI
WMMYHHBII OTBET ITPY TYBEPKY.JIE3E

BaneeBa A.P.
KI'MA — ¢ununan ®T'BOY AI1O PMAHIIO Munsapasa Poccun, Kazans, Poccus

Bricokas 3a0051eBaeMOCTh TYOEPKYJI€30M UeTIOBEKa U )KUBOTHBIX 00YCIIOBIIEHA
CIIOCOOHOCTBIO MHUKOOAKTEpUN COXPaHATh >KU3HECTIOCOOHOCTh TMOJ JACHCTBHEM
BHEIIHUX HeOsaronpusaTtHbiX (akrtopoB. OcnabiieHWe HMMYHHBIX peakuuid u
UMMYHOJC(PHUITUTEI TPUBOAIT K Pa3BUTHIO JUCCEMHHHPOBAHHBIX (QopM w
MaTOJOIMYECKUX MPOIIECCOB, BEI3BAHHBIX Kak MuKkoOakTepusimu MTB complex, tak u
ATUTTUYHBIMH.

CoeauHeHusT KaJMHS yBEIMYUBAIOT BOCIPUUMYUBOCTh K BHYTPUKJICTOYHBIM
MaTOTeHaM, OKa3bIBAIOT BIUSHUE HA PE3UCTEHTHOCTh OpraHuM3Ma K WHOEKIMOHHBIM
3a00JICBAaHUSIMU CaM BO30yauTesb, ycyryomstor matorenes. Mousl Cd oOpasyroT
KOMILJIEKChl C IMMYHOKOMITETEHTHBIMU KJIETKaMU U O€ITKaMH, YyTHETAIOT KICTOUYHBIH
MMMYHHBIN OTBET U B TOXKE BPEMsI aKTUBUPYIOT TYMOPAJIbHOE 3BEHO.

[lenb: OLICHUTH BIMSHHE XPOHWYECKOW KaJIMHUEBOM HMHTOKCUKAIUM HaA
crenupruIecKknii IMMYHHUTET B JMHAMHUKE TIATOTeHEe3a TyOepKyIesa.

B kadecTBe MOAETHHBIX )KMBOTHBIX MCIOJIB30BAIN KPOJIMKOB BECOM 3-3,5 K.
Bonnsiit pactBop CdCl, (TOCT 4330-66) BBOaWIM KpoaukaMm 1-oi u 3-eil rpynm B
KEIyIoK B 1Mo03¢ 1,5 Mr Ha Kr JKMBOTO Beca MpPH TMOMOIIM TOHKOTO 3JIacTUYHOTO
3oH1a. Yepes 14 cyrok mocie 1-ro Beenenust CACl, kponukam 2-oit u 3-eit rpymm,
MOJIKOXKHO B Oo0ylacTu mpaBoro Oefpa BBOAWIM 1 MII cycmeH3uu, coaepxariei 1
MUWIIHApA KUBBIX KieTok M.bovis Bovinus-8 B crepuiibHOM (HHU3HOJOTHUESCKOM
pactBope. B paboTe MCHonb30BaM MIECTUHECIBHYIO KyJIbTypy Iirtamma M.bovis
Bovinus-8, IIPENOCTABICEHHOTO OI'bHY Bceepoccunckui Hay4HO-
WCCJIEIOBATENIbCKUIT ~ WHCTUTYT  OKCIEPUMEHTAILHOM  BETEpUHAPUU  HM.
S.P.KoBanenko (BW3OB), BbIpalieHHyl0 Ha IJIOTHOM MNHUTATENbHOM cpelne
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JleeHmTeiina-eHcena, NPUrOTOBIGHHOH 110  KJIACCHYECKOMY — peELenty B
naboparopuu. B nenp nepen nnduimpoBanuem, a Takxke Ha 7, 14, 21, 28, 42 cyTtku
nocJie, y JKMBOTHBIX Opajii KpOBb MO CTaHAAPTHOM Meroauke. s onpeneneHus
YPOBHS aHTUTEN B CHIBOPOTKE KPOBU KCHOJB30BAIM ONTUMHU3UPOBAHHBIA METO]I
N®DA ¢ npuMeHeHHEeM THIEPUMMYHHBIX ChIBOPOTOK mpoTuB M.bovis Bovinus-8. B
KauyecTBE aHTUTCHOB MJIsi CEPOJIOTMYECKUX HCCIEAOBAHUM HCIOJIB30BAIM IKCTPAKT
kiaeTtok M.bovis Bovinus-8 u ux BTOpHuYHBIE METaOOJHUTHI, BBIICIACHHBIC U3
CylepHaTaHTa MPHU HKCTPAKIUU.

B pesymbrare HW®DA BBISIBWIM, YTO y JKUBOTHBIX 2-OM TPYIIIBI
(maummpoBanHbx M.bovis Bovinus-8), anTutenorenes nposBisUICs, HauuHas ¢ 14-
28 cyr mocne uHpumupoBanus. OnTHYecKas IUIOTHOCTh S5-7-KpaTHO NpEBBINIAIa
MOKAa3aTeNIM KUBOTHBIX 0 WH(OUIUPOBAHUS W WHTAKTHBIX MPH HCIOJIH30BAHUH B
KaueCTBE aHTUIEHA HKCTPAKTA KJIETOK U He Oojiee ueM B 4 pa3a Mpu UCIOJIb30BaHUU
BTOPUYHBIX METa00JUTOB. [Ipu 3TOM ypOBEHb AHTHUTEN B CBHIBOPOTKE KPOBH ObLI
cTabuJIeH JI0 KOHIIA CpOKa HAOMIOACHUS, ONTUYECKas TNIOTHOCTh nocturana 1,177 u
0,238 OE jansg  yKa3aHHBIX AQHTUTCHOB  COOTBETCTBEHHO. Y  KPOJIUKOB,
MHUIIMPOBAHHBIX Ha (pOoHE MHTOKCUKAIMK (3-5 rpynma), cnenupuyecKue aHTuTena
0oOHapy>KUBAIUCHh TOJIBKO HA 28-42 cyT. [Ipu 3TOM 3HaUE€HUS ONTUYECKON IIOTHOCTU
MIPEBBIIIANN [TOKA3aTEeNIN Y JAHHBIX JKUBOTHBIX 10 UHPUIIMPOBaHUS HE OoJiee 4yeM B 3
pa3a u gocturanu 0,947 OE mis skctpakra kiterok M.bovis Bovinus-8 u 0,221 OE
JUIS ©X BTOPUYHBIX MeTa00auTOB. [lokazaTenn onTUYECKON MIIOTHOCTH Y dKUBOTHBIX
1-oii u 4-0i1 TpynnI BO BCE CPOKHU MCCIeNOBaHUS Haxoawmuch Ha yposHe 0,111-0,179
OE wu 0,055-0,078 OE nma yka3aHHBIX aHTUT€HOB COOTBETCTBEHHO, YTO SBJISIIOCH
0o01muM (OHOM PEaKIIUH.

Takum o0pa3oM, xponmdeckass uHTOKcuKanus CdCl, BwI3Basia yruereHme
crienu(puYHOTO UMMYHHOT'O OTBETA OpPTaHU3Ma KPOJUKOB, YTO MPOSBIISLIIOCH B OoJiee
MO3/IHUX CPOKaxX Hayajga aHTUTEJIOT€He3a WU HU3KOM YPOBHE AHTHUTEN B ChIBOPOTKE
KPOBU KUBOTHBIX, HHPUIIUPOBAHHBIX HA ()OHE MHTOKCUKAIIUU.

BBISIBJIEHME THK MUKOBAKTEPHII B TOMEIIEHWHA JIIST
SKCIEPUMEHTAJILHOTO 3APAKEHMS "KUBOTHBIX 10 1 TIOCJIE
JNE3NHOEKIINN

XammagoB H.W., Ocsuun KA.
OI'BHY «®UTPh-BHMUBN», Kazans, Poccus

BBenenne. B nannoil pabGore Mbl mcciaenoBamu momerrerue (20 M), s
HKCIIEPUMEHTAILHOTO WH(UIIMPOBAHUS >KUBOTHBIX MHKOOAKTEPHSIMHU, HA TPEIAMET
Hannyusg B HEM Oakrepuii poxga Mycobacterium , B Tom ymciae GakTepuil TpYIIIbI
Mycobacterium tuberculosis complex (MTB complex).

Heabo pabotel ObBUIO cpaBHEHHE KoaumdecTBa BbIiBIsieMbix JIHK
MUKOOAKTEepU Ha PA3IMYHBIX MTOBEPXHOCTSIX MOMEIICHUS 10 U TIocTe Ae3uH(DEKITUH.
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3agaun:

1. BbsiBUTH cneuuduunable Jokychl JHK nns wwaukauuum ucciemyeMbix
MHUKpPOOPraHU3MOB

2. TIpOM3BECTHM Ju3aiiH TmipaiiMmepoB © 30HA0B s IIIIP Ha ocHoBe
0I00paHHBIX CTIEIU(PUYHBIX JIOKYCOB

3. oToOpaTh U uccaeaoBath Mpoosl Ha HaMuue uckoMbix JJHK MukoOakTepuii
(1o u Tocie MNpPOBENEHUS MEPONPUATUN MO J1e3UHPEKIUH HUCCIEAYEeMOTo
TTOMEIIICHHS )

KiaroueBble caoBa: TyOepkyn€3, MukoOakTepuu, Iu3ailH MpaiiMepoB,
amruTuuKamys, 1e3uHGEKIS 1 OYUCTKA 00BEKTOB TTOMEIICHHUS

Pe3yabTarhl U 00CYyKIeHNE

Jlst paboThI OBLTH TTOAO0PAHBI JIOKYCHI TSI HHAUKAITUU TIPEACTaBUTENICH poja
Mycobacterium, wmukobakrepuii Tpynust MTB complex, mmkoGakTepuii BHIa
Mycobacterium tuberculosis, Mycobacterium bovis u Mycobacterium bovis BCG.
[IpoBepky crenupuUUHOCTH MOCIEAOBATEILHOCTEN M JU3aiiH MpaitMepoB (30HIOB)
OCYIIECTBJISUTH aHAJIOTUYHO MPUMEHsIeMOo HaMu MeToauke [1].

i uccnenoBaHusi  OTOMpaNIMCh MPOOBI € Pa3IUYHBIX  OOBEKTOB
nabopatopHoro mnomenieHusi. Pesynprar [II[P mo wHaukanuu B HCCIEAyEeMBIX
obpasuax (mo nesundexuun) JHK paznuunbix MukoOakTepuil ykasblBaeT Ha HX
MPUCYTCTBHE HA BCEX I[MOBEPXHOCTSAX TMOMEIICHHS, KpPOME U3 PpAKOBUHBI U
naboparoproro mkada. OgHako He BO Bcex ciaydasx pedb uaer o MTB complex,
COCKOOBI C X03. UHBEHTAps, TTOJJOKOHHUKA M BBITSKKH TTOJOKUTEIHLHO PEearupoBasin
JUIIb ¢ TpaiMepaMH Il WHAMKAIUK OakTtepuit poma Mycobacterium. JIHK
Mycobacterium bovis o6HapyxuBajiach B KOPMYyIIKax, Ha MOJY, HA CTCHKAaX KJIETOK
U Ha TMOBEPXHOCTH JBEpPH, BCE BBIABICHHBIE oOpasusl Mycobacterium bovis
uacHTH(GHUIMPOBAIMCh KaK BakIMHHBIN mTamM (Mycobacterium bovis BCG). /THK
Mycobacterium tuberculosis B anamusupyembix o0pasiiax He BbISBICHA.

[Tocne nesundexnuu Obuta moBTOpHO mpoBedeHa I[II[P, mo pesynbraram
KOTOpPO# B 00pa3iiax ¢ paKOBUHBI, KOPMYIIIEK, X03. UHBEHTApH, 1014, MOJOKOHHUKA U
mkada JIHK mukobakrepuii rpynmnsl MTB complex oOnapyskeHo He Obu10. B npyrux
nmpo0ax MHAUKAIMS MUKOOAKTepuil mpoucxoauiia ¢ 6osee mo3auum craptom I11P.

OtoOpannbIie MPoOBI (TIOCHE e3uH(EKINK) ObUIM MOCESHBI HAa MUTATEIIbHBIC
cpenbl  «Jlesenmreiina-Hencenan» nu «BACTECTM Myco F Lytics, mpopocra
MHUKOOAKTepUi Ha TUTATENBHBIX CPE/Iax HE OOHAPYKEHO.

BeiBompl. Bo  BpeMss  dKCHEpUMEHTAIBLHOTO  TEUYEHHUS  TyOepKyiesa
71a00paTOPHBIX KUBOTHBIX IMPOUCXOIUT aKTUBHOE pacipeiesieHne MUKOOAKTEPH 110
BCceM OOBEKTaM TMOMeIleHus, 00 »dToM cBuaerenbcTByer Hammuue JIHK
MHKOOAKTEepHi Ha TTIOBEPXHOCTH PAKOBUHBI, KOPMYIIICK, ITOJJOKOHHUKE U HE TOJBKO.

Cpemn ykazanHbix npo0 JIHK wmwukoGaktepun rtpynnst MTB complex
(Mycobacterium bovis BCG) o0Hapy»eHbl Ha CTEHKaX KJICTOK JJISi COAEpIKaHUs
KUBOTHBIX (JIB€ MPOOBI U3 TPEX), HA CTOJIC IS XO3IMCTBEHHBIX HYXKJ (0/1HA TIpoba u3
JIBYX) U Ha ABepH (0aHA MPooa).

3akmouenue. Kpome mukoOakTepuii, KOTOPHIMH 3apa)kaid J1abOpaTOPHBIX
xuBoTHBIX (Mycobacterium tuberculosis u Mycobacterium bovis), B momerieHuu
MPUCYTCTBYIOT U CanmpoQUTHbIE MHUKOOAKTepWUU, HE MPUHAJICKABIINE K TPYIIIES
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MTB-complex, Hanboee BepOSTHHIM UCTOYHUKOM HMX IOSBJICHHS SBJISIOTCS KOpMa
JUTsI TA0OPATOPHBIX KUBOTHBIX.

[Ipn pe3uHdexnuu 1a00pPATOPHBIX TMOMEIIEHUNH HEOOXOAUMO B PpaBHOU
CTENIEHU VYAENATb BHUMAaHHUE BCEM OOBEKTOM TOMEIIeHHsS  (TIOJIOKOHHUK,
BEHTUJISIIMA...) TaK KaKk 0e3 JIOJDKHOTO BHUMAaHUS OHU MOTYT CTaTh HE YYTCHHBIM
(dakTopoMm mnepeaur MHQPEKIMOHHOTO areHTa W MPUBECTH K JIOKHBIM pe3yJbTaTaM
AKCIEPUMEHTA.

Jlureparypa

1. Hpaiimmmmuiie 2.B. XammanoB H.M. Ocauun K.A. (2015) u gp.
bronHpopMamoHHbIA aHAN3 OJTUTOHYKJICOTHIOB TSI MOJIEKYISIPHO-TEHETHIECKOM

WMHJIMKAlMU BO30yAUTENEH acrepruiuie3a u ackocdeposa muen, BerepuHapHsiil Bpay,
Ne 2. C. 3-9.

ADHESION OF TOXOPLASMA GONDII TACHYZOITE-INFECTED
VEHICLE LEUKOCYTES TO CAPILLARY ENDOTHELIAL CELLS
TRIGGERS TIMELY PARASITE EGRESSION

Takashima Ya.
Gifu University, Japan

Intracellular pathogens have numerous strategies for effective dissemination
within the host. Many intracellular pathogens first infect leukocytes, which they use
as a vehicle to transport them to target organs. Once at the target organ, intracellular
parasite Toxoplasma gondii can cross the capillary wall in extracellular form by
infecting endothelial cells. However, after egression from leukocytes, extracellular
parasites face the risk of host immune attack. In this study, observation of infected
mouse organs, using a method that renders tissue transparent, revealed that adhesion
of tachyzoite-infected leukocytes to endothelial cells triggers immediate egression of
the parasite. This signal enables the parasite to time egression from its vehicle
leukocyte to coincide with arrival at a target organ, minimizing the opportunity for
immune attack during the transition from a vehicle leukocyte to capillary endothelial
cells.
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CLINICAL FEATURES OF HEMORRHAGIC FEVER WITH RENAL
SYNDROME CAUSED BY GENOTYPE HANTAVIRUSES PUUMALA,
CIRCULATING IN THE REPUBLIC OF TATARSTAN

Shakirova V.G.!, Davidyuk Y.N.!, Kabwe E.2, Martynova E.V.},
Ismagilova R.K.}, Morzunov S.P.%, Khaertynova I.M.%,
Khaiboullina S.F.**, Rizvanov A.A.*

! Kazan Federal University, Kazan, Russia
? Kazan state medical academy, Kazan, Russia
3 University of Nevada, Reno, NV, USA

The Republic of Tatarstan (RT) is one of the most disadvantaged territories
regarding the incidence of HFRS. In 2015 only, more than 1000 cases of HFRS were
registered. Puumala viruse is the causative agent of HFRS belonging to the genus
Hantavirus, Bunyaviridae family. The rodent reservoir for Puumala virus is bank
voles, Myodes glareolus. Published data indicates the circulation of several PUUV
strains in the populations of bank vole of the Volga region associated to the
«Russian» genetic lineage. The goal of this study was to identify PUUV strains in the
bank vole population and in the patients diagnosed with HFRS in the north-west part
of the RT. Furthermore, the correlation between the clinical manifestations of HFRS
and genetic characteristics of the virus strains were searched.

Total RNA was extracted from 133 lung tissue samples of bank vole trapped in
spring and autumn 2015, and from whole blood samples of 76 patients diagnosed
with HFRS cases established in 2015 treated at the clinical infectious diseases
hospital in Kazan. Viral RNA in bank vole samples was detected by RT-PCR
reaction, while viral RNA from patients was identified by RT-PCR reaction in a
nested standard method. Amplicons were sequenced and the obtained partial
sequences of S-segment were analyzed using the software package LaserGene
(DNASTAR, USA).

Phylogenetic analysis of partial sequences 171 bp long of S-segment PUUV
strains from 37 bank voles and 22 patients with HFRS showed two clades which
correlated with genetic lineage «Russia» and «Finland». The genetic identity between
sequences within «Russia» clade was 90,6-100,0%, comparison with PUUV strains
of «Samara», «Kazan», «Udmurtia», «Bashkortostan» revealed — 90,6-98,2%. A
comparability of sequences within «Finland» clade showed the level of identity 98,2-
100,0% and 93,0-94,7% compared to «Konevessi» and «Pieksamaki» PUUV strains.
Identity between the sequences from different clades was 83,0-84,8%. These results
suggest the co-circulation of two distinct genetic lineages PUUV strains in the
populations of the bank voles in the north-west region of the RT.

Of the 22 patients with HFRS were the viral RNA was detected in less than 20
days of infection. Sequence analysis revealed that 12 patients were infected with
PUUV strains «Russia» genetic lineage (group 1) and 10-were found to be infected
with PUUV strains «Finland» genetic lineage (group 2). No pre-existing conditions
were found in all the patients however, all patients developed infectious-toxic
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syndrome in the form of headache, weakness and fever. The first group (group 1)
41.7% and the second group (group 2) 40.0% developed respiratory syndrome
(P>0.05), abdominal pain, nausea, vomiting, loose stool occurred in 58.3 % and
30.0% patients, respectively (p>0.05). Diuresis decreased in 75.0% and 30.0%
patients, respectively (p>0.05).

Many significant differences in the clinical picture of patients were revealed:
visual impairment in the form of a «fog» was seen before the eyes only in patients of
the 1st group (33.3%, p<0.05), pains in the lumbar region in the 1st group were found
in 91, 7% of patients and only in 50.0% - in the second group (p<0.05). The
laboratory parameters levels differed between the patients, the patients of the 1st
group had significantly lower platelet counts (72.16 + 42.07 x 109 /1 and 131.00 +
46.54 x 109 / L, p <0.05) and high AST level (50.83 =26.92 U /1 and 31.60 + 11.91
U /1, p<0.05).

To conclude, PUUV strains genetic lineage of «Russia» and «Finland» were
found to be circulating in the local bank voles population and patients with HFRS in
the north-west region of the RT. Patients infected with strains of the «Russia» genetic
lineage are significantly more likely to have pain in the lumbar region, visual
impairment in the form of «fog» in front of the eyes, and lower platelet counts and a
high level of AST than those infected with strains of the «Finland» genetic lincage.

KJIMHUYECKUE OCOBEHHOCTU TEMOPPATUYECKOM JIUXOPAJIKU
C HOYEYHbBIM CUHAPOMOM, CBA3AHHBIE C 'TEHOTHIIOM
IHNITAMMOB XAHTABUPYCA PUUMALA, HUPKYJINPYIOLIUX HA
TEPPUTOPUU PECIIYBJIUKU TATAPCTAH

[[TakupoBa B.F.Z, JlaBuaroK IO.H.l, Kab6Be 9.1, MapTteiHOBa E.B.l, Ucmarwiosa P.K.Y,
XaeprsiHoBa .M.%, Xait6ymmmaa C.d."°, Mopsynos C.II. °, Pusanos A. A.

' ®I'AOY BO Kasanckuii (eaepanbHsiii yausepeurer, Kasams, Poccrst
?KI'MA — dumuan ®TBOY IO PMAHIIO Munsapasa Poccnn, Kazaus, Poccus
3 Yuusepcuter Heanpl, Puno, CIIIA

Pecniyonuka Tarapcran (PT) oTtHocutcs k perroHam Poccum ¢ BBICOKHM
YpOBHEM 3a00JIEBAEMOCTH T'€MOPPAruyecKor JIMXOPAIKON C MOYEYHBIM CHHAPOMOM
(I'JITIC). Tak, B 2015 r. B PT 6b10 nuarnoctupoBano 6oiaee 1000 cimyuaes I'JITIC.
BosOynurenem 3aboneBanus siBisercs Bupyc Puumala (PUUV) — pox Hantavirus,
cemelicTBo Bunyaviridae, — a OCHOBHBIM MPUPOJHBIM HOCUTEJIEM BUPYCa BBICTYIAET
pebkas monéeka Myodes glareolus. JlutepaTypHble NaHHBIE CBUACTEIBCTBYIOT O
MUPKYJSIIIUN B TOMYJANMSIX pbDKeW MONEBKU [IOBOMIKBS HECKOJBKUX IIITAMMOB
PUUV, npuHamiexamux K reHerndecko JuHuu «Poccusi». Llenbro mccienoBanus
Obuta maeHtudukamus mrammoB PUUV B momymsuusix pbpkKed TONEBKH U Y
oonpubix ['JITIC B ceBepo-3amagHbix paiioHax PT u mouck 3aBUCHUMOCTH MEXKIY
knuHndeckuMu npossieHusiMu [JIIIC u reHeTHYecKuMu 0COOCHHOCTSIMU IIITAMMOB
Bupyca.O0myto PHK Beigensiim w3 né€rouynoid TkaHu 133 pBDKUX TMOJIEBOK,
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OTJIOBJIEHHBIX BECHOH U oceHblo 2015 1. 1 u3 KpoBU 76 GOJIBHBIX C MOCTABJICHHBIM B
2015 r. ngmarnozom [JITIC, HaxoauBIIMXCA Ha CTallMOHAPHOM JICYEHUU B
pecnyOIuKaHCKON KIMHUYEeCKoW MH(eKunoHHOW OonbHMIle T. Kazanu. BeisiBnenue
BupycHoii PHK B oOpasmax peixedt monésku mnpooaunu merogom OT-IILIP, B
obpasnax 60abHBIX ['JITIC — metogom OT ¢ mocneayromieit nested-TITLIP. [IpomykTsl
amriaukanuu - ygactka S-cerMeHta PUUV  cexkBeHupoBaium W MOJy4YCHHBIC
CHUKBEHCHI aHaJIM3UPOBajIM ¢ MOMOINbI0 makera nporpamm LaserGene (DNASTAR,
CHIA).

Pe3ynbTaThl (UIOTEHETHYECKOTO aHajdn3a CHUKBEHCOB ydYacTKa S-CerMeHTa
mmuHOU 171 mH moka3anu, uto ooHapyxeHHbIe tammbl PUUV (37 — y monésku u 22
— y 6ompHBIX [JITIC) rpynmupyroTcss B B€ KJIaJbl, KOTOPHIE MOXHO COOTHECTH C
reHeTuueckuMu JuHusAMH «Poccusiy u «@unnsHaus». WIeHTUYHOCTh CUKBEHCOB B
kiane «Poccusi» mpu cpaBHeHMM Mexay coOoi cocraBuia 90,6-100,0%, npu
cpaBHeHUU co mrammamu «Camapay, «Kazanuby, «¥Yamyptusy», «bamkupus» — 90,6-
98,2%. B xnane « PUHIAHANS) CUKBEHCHI HACHTUYHBI Ha 98,2-100,0% npyr apyry u
Ha 93,0-94,7% — mrammam «KoneBeccu» u «lIuekcamaxkm». HMaeHTHYHOCTH
TaMMOB W3 pa3HbIX KiaJ Haxoawiach B mpeaenax 83,0-84,8%. IlomydyeHHbie
JAHHBIE CBUJIETEILCTBYIOT O KO-IUpKyJsinuu mrtammoB PUUV, npunagiexamumx K
IBYM TEHETHYECKUM JIMHHUSAM, B MOMYJSLUHUSIX PBDKEH MOJNEBKM HA TEPPUTOPUH
CeBepo-3anaaHbiX paiioHoB PT.

N3 22 nanueHToB, y KOTOPBIX He mo3ke 20-ro AHs 00Je3HU Oblla 0OHapyX eHa
PHK PUUV, 12 0bui nH(UUIMPOBAaHBI IITAMMaMU I'€HETUYECKON TuHUU «Poccus»
(rpynma 1), 10 — reneruyeckor aunHuu «OuunsHaus» (rpynmna 2). [lpu anamuze
KJIMHUYECKOM KapTUHBI BBISBJIGHO, 4YTO Yy BCeX OOJIBHBIX (PopMHUpOBAIICS
MH(EKIIMOHHO-TOKCUYECKUIN CUHAPOM B BUJI€ TOJIOBHOM 00JIH, C1a00CTH, TUXOPAJIKH.
Y 41,7% nanuentoB 1-oif rpymnel Uy 40,0% 2-off rpynmbl  OTMeEUancs
pecniupatopHbiii cuaapoM (p>0,05), abaoMHUHANIBHBIA CHUHAPOM B BHJE OOJeil B
KUBOTE, TOIIHOTHI, PBOTHI, >KUAKOro cryja Bcrpedascs y 58,3% wu 30,0%
cootBeTcTBeHHO (p>0,05), cHmxenue auypesza — y 75,0% u 30,0% cooTBETCTBEHHO
(p>0,05). BoisiBieHBI TOCTOBEpHBIC OTIWYHUS B KIMHUYECKOW KapTHUHE: HapyIICHUE
3pEHUsI B BUJIE «TyMaHa» Iepe] ria3aMu BCTPEYAIOCh TOJBKO Yy MAIlMEHTOB 1-oW
rpynisl (33,3%, p<0,05), 6oyi1 B mossCHUYHOM 061acTul B 1-0¥ Tpymme BCTPeUanuch y
91,7% OGonbubix U qumib y 50,0% — Bo 2-o0it rpynme (p<0,05). Ilpu uccnenoBanuu
Ja00OpaTOPHBIX MOKa3aTelie y MalMeHTOB 1-oil rpynmbl OTMEYasCs JOCTOBEPHO
OoJiee HU3KUM ypoBeHb TpoMOOIUTOB (72,16+42,07 x 109/m1 u 131,00+46,54 x 109/,
p<0,05) u Gonee Bbicokuit ypoBenb ACT (50,83+26,92 En/n u 31,60+11,91 En/n,
p<0,05).

BoiBogpl. B monymsiiuu peokeid mosieBku uy 6onbHbIX [JIIIC ceBepo-
3anagHeiX paioHoB PT BeisiBiensl mrammbl  PUUV, mnpunamnexamnme K
reHeTH4YecKuM JuHUsIM «Poccus» n « Duansaausy». Y nanueHToB, HHQUITMPOBAHHBIX
mramMmmMaMu JTUHUE «Poccus», MOCTOBEpHO Halie OTMedaroTcss 00 B MOSICHUYHOM
oOnacTu, HapyIIeHUE 3pEHUs B BUJEC «TyMaHa» TMEpe] ria3aMu, a TaKKe BBISIBICHBI
Oonee HU3KUI YpOBEHb TPOMOONMTOB u Oosiee BbicOKui ypoBeHb ACT mo
CPaBHEHUIO C MAlMeHTaMU, MH()DUIIMPOBAHHBIMY IITAMMAMU JTMHUHA « DUHIISTHIUS.
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SERUM CYTOKINE PROFILES DIFFERENTIATING HFRS AND HPS
Khaiboullina S.F.
Kazan Federal University, Kazan, Russia

Hantavirus infection clinically manifests as hemorrhagic fever with renal
syndrome (HFRS) and hantavirus pulmonary syndrome (HPS). HFRS is endemic in
Europe and Russia, where the mild form of the disease, referred as nephropathia
epidemics (NE), is prevalent in the Tatarstan region. HPS is endemic in Argentina, as
well as other countries of North and South American. Infection is usually acquired
via inhalation of virus-contaminated aerosol. Pathogenesis of NE and HPS is largely
unknown; however endothelial cells are identified as the primary target of infection,
where lack of the cell damage due to virus replication has been documented.
Therefore, it has been suggested that a “cytokine storm” may play a crucial role in the
diseases pathogenesis.

To identify potential serological markers that distinguish NE and HPS, 48
analytes were analyzed in serum samples collected during early and late phases of the
disease using multiplex magnetic bead-based assays.

Overall, serum cytokine profiles associated with HPS revealed a more
inflammatory milieu as compared to NE. Furthermore, HPS was characterized by the
upregulation of cytokine levels, in contrast to NE which was distinguished by a
dichotomy in serum cytokine levels. HPS was also characterized by the upregulation
of a higher number of cytokines than NE (40 vs. 21). Additionally a distinct cytokine
profiles were identified in HPS and NE. These profiles suggest a strong activation of
an innate immune and inflammatory responses are associated with HPS, relative to
NE, as well as a robust activation of Thl-type immune responses. The results of our
analysis suggest that serum cytokines profiles of HPS and NE cases are consistent
with the presence of extracellular matrix degradation, increased mononuclear
leukocyte proliferation and transendothelial migration.
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EXPERIENCE OF TREATMENT BY
PARITAPREVIR/OMBITASVIR/RITONAVIR AND DASABUVIR OF
PATIENTS WITH LIVER CIRRHOSIS IN THE OUTCOME OF CHRONIC
VIRAL HEPATITIS C

Khaertynova I.M., Gaifullina E.G.", Sozinova Y.M.?

! Kazan state medical academy - branch of RMANPO, Kazan
? Republican Clinical Infectious Diseases Hospital, Kazan

Objective: To evaluate the efficacy and safety of therapy by paritaprevir /
ombitasvir / ritonavir and dasabuvir of patients with hepatic cirrhosis (HC) in the
outcome of chronic viral hepatitis C (HCV).

Materials and methods. Was examined a group of patients from 12 people aged
38 to 74 years, including 5 men and 7 women. The diagnosis of HCV was established
by PCR method with the determination of HCV RNA in quantitative form. Liver
cirrhosis was diagnosed by clinical examination, ultrasound of the abdominal organs,
liver elastometry on the “Fibroscan”, and the severity of the HC by the Child-Pugh
scale. The duration of antiviral therapy (AVT) was 12 weeks with clinical and
laboratory examination at 4, 8 and 12 weeks of treatment and at 12, 24 weeks after
completion of AVT.

Results. All patients were infected with the 1b genotype of HCV. Initially, 9
(75%) patients had a low viral load of HCV RNA. An equal number — 6 patients had
a Class A and a Class B HC. Before the start of therapy, the average ALT level was
138.7 £ 37.8 IU/ml, PSI - 73.7 + 2.6%, albumins - 35.2 £ 1, 2 g/l, platelets - 86,9 +
12,2 « 10° /I. Virological response (VR), as undetectable HCV RNA, was obtained
for 8 patients (66.7%) from 4 weeks of treatment and for 4 patients (33.3%) from 8
weeks of treatment. A stable virologic response (SVR) at 12 weeks after completion
of treatment was achieved for 8 patients, including 6 patients at 24th week of
treatment, which was 100% of those who had undergone these observation period. In
addition, a biochemical response was obtained as normalization of ALT to an average
of 28.6 £ 2.4 IU/ml by week 8 of treatment. Among the adverse events (AE) during
antiviral therapy (AVT), weakness was most commonly seen — 3 patients, and also in
2 cases were noted headache, tachycardia, dry cough and skin itching. From
hematological AE in 4 cases was noted thrombocytopenia was less than 50 « 10° /I
and in 1 caset hyperbilirubinemia more than 35 umol/I.

Conclusions. Antiviral therapy with paritaprevir/ombitasvir/ritonavir and
dasabuwir showed high efficacy for patients with class A and B liver cirrhosis: all
patients showed virological response (VR) at week 8 and at the end of therapy, in 8
(100%) at 12 weeks and 6 (100%) at 24 weeks after completion of treatment. In
general, there was noted satisfactory tolerability, during the treatment serious adverse
events were not registered, and the observed AE did not require early termination of
treatment.
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OIIBIT JIEYEHUSA ITPEITAPATAMMU
IHHAPUTAINPEBUP/OMBUTACBUP/PUTOHABUP U TACABYBUP Y
HAIOMEHTOB C IUPPO30OM INEYEHU B UCXOJAE XPOHUYECKOI'O
BUPYCHOI'O I'EIIATHUTA C

Xaeptoinosa U.M.", Taiidymmuna 3.I'.", CosunoBa IO.M.?

' KITMA — dumman ®TBOY JIITIO PMAHIIO Munsapasa Poccun, Kasanb, Poccus
? PecrryGuuKaHCKas KITHHHYECKas: HHGEKIHOHHAs GonbHuna, Kasanb, Poccus

Heab: oueHuth 3PPEKTUBHOCTH U 0OE30MACHOCTH TEpaNHH IpenapaTaMu
napuTanpeBup/ OMOWTACBUP/PUTOHABHP M MacaOyBUP Y MAIlMEHTOB C IUPPO3OM
neuenu (IIIT) B ucxone xponnueckoro BupycHoro remaruta C (XI'C).

Marepuasbl u Metoabl. O6cneoBaHa rpyIina NaueHToB U3 12 4enoBek B
Bo3pacte oT 38 mo 74 ner, u3 HUX 5 MyxuuH W 7 xeHuwH. uarnoz XI'C
yctanaBiuBaics Merogom [P ¢ onpenenenunem PHK Bupyca rematura C (BI'C) B
KOJINYECTBEHHOM Bapuanrte. L[luppo3 mneyeHW AUMarHoCTUPOBANIM IO JaHHBIM
KJIIMHAYECKOro 00ciieoBanus, pe3yibraraMm Y3W opraHoB OpIOIIHON IOJIOCTH,
AIIACTOMETPUU MEeUeHH Ha anmnapare «Pudpockan», crenenb TspkecTd LT mo mikane
Yaitna-ITeto. JlnmurensHocTh mnpoTuBOBUpYcHOM Tepanuu (IIBT) coctaBuna 12
HEeJleNb ¢ KIMHUKO-T1a00opaTopHbIM oOciieoBaHnueM Ha 4, 8 nl2 Heaensx JeueHus U
12, 24 nenensx nocie 3apepiieHus [IBT.

PesyabTaThl. Bece mammentsl Obutn mHpUIMpoBaHbl 1b renotumom BIC.
Ucxonno y 9 (75%) GonbHbIX Obl1a HU3Kas BupycHas Harpy3ka PHK BI'C. PaBnHoe
KoJInuecTBO — o 6 manuentoB uMmenu LI kimacca A u knacca B. Jlo Hauana Tepanuu
cpennuit ypoBenb AJIT cocraBun 138,7 £ 37,8 ME/mn, IITU — 73,7 + 2,6%,
ansOymuHoB — 35,2 + 1,2 r/n, TtpomboumuroB — 86,9 + 12.2+10° /n.
Bupyconoruueckuii orset (BO), kak nHeonpeaensemas PHK BI'C, Ob11 nostyueH y 8
(66,7%) mammentoB ¢ 4 Hepenu jgedeHus u 'y 4 (33,3%) ¢ 8 Hemenu JieueHUs.
VYcroituuslid Bupycosiorndeckuii otBet (YBO) Ha 12 Hemene mocnie 3aBeplICHUS
JICYCHUSI JOCTUTHYT y 8 MallMEHTOB, B TOM 4ucie y 6 Ha 24 Hezdese, YTO COCTABUIIO
100% w3 4mciia mpomeaIuX AaHHbIE TepuoAsl HaOmoaeHus. Kpome Toro, Obul
MoJTy4YeH OMOXUMHUYECKUN OTBeT Kak HopMmanusarus AJIT B cpegnem mo 28,6 + 2.4
ME/mn k 8 Henene neuenus. 3 nexxenarenbubix spiaeHuit (HA) Bo Bpemst [IBT yaine
BCEro HaOmroAanach ciiadoCcTh — y 3 MAlMEHTOB, a TAaKXKe MO 2 cliydas pa3BUTHS
TOJIOBHOU 00JIM, TAaXUKAPUU, CYXOr0 KAl U KOXKHOTO 3ya. M3 reMaTogoruueckux
HS B 4 cnydasx ormedanach Tpombonutonenus menee 50¢10° /n u y 1 mauumenra
runepOunupyounemMus 6osee 35 MKMOJIb/JI.

BoiBoaBI. I[IBT apUTanpeBUPOM/OMOUTACBUPOM/PUTOHABUPOM u
nacabyBHpOM TMOKa3ajia BEICOKYIO 3(P(EKTHBHOCTh y TMAIUEHTOB C IUPPO30OM TICUCHH
kiacca A u B: y Bcex manmenToB noisyded BO Ha 8 Henelle 1 HA MOMEHT OKOHYaHUS
teparuu, y 8 (100%) uepe3 12 wemens u 'y 6 (100%) uepe3 24 Henmenu mnociue
3aBepIIeHUs JeYeHus. B 11ej0M oTMeuanach yJI0BJIETBOPUTENIbHAS TIEPEHOCUMOCTD,
3a BpeMs Teparnuu He ObUTH 3aperuCTPUPOBAHBI CEPhE3HbIC HEXKETaTeIbHbIC SIBIICHMUS,
a HaOJI0/1aeMble HEXKeNNaTeIbHbIC SIBIICHUS HE MOTPEOOBAIU JOCPOUHOTO 3aBEPIICHUS
JIeYEHUSI.
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MOLECULAR-GENETIC PRECEDERS OF RECURRENCE OF
WOLVOVAGINAL CANDIDIASIS

Donnikov A.

Federal State Budget Institution "Research Center for Obstetrics, Gynecology and
Perinatology™ Ministry of Healthcare of the Russian Federation,
Moscow, Russia

Vulvovaginal candidiasis (VVC) is a fungal infection of the vulva and vaginal
mucosa and is a second frequent disease after bacterial vaginosis. In every 10th
woman, the VVVC becomes recurrent (4 or more episodes of exacerbation within 12
months), and every third patient has at least one relapse within the next 6 months
upon first treatment for acute VVC.

Fungi of the Candida species are commensals, and are part of normal human
microflora and often colonize the skin and mucous membranes. Yeast fungi can live
in a wide pH value range and withstand deep acidification of the environment;
therefore, VVC can occur both on the background of dysbiotic disorders as well as
with preserved lactoflora. Because the clinical signs of vaginal dysbiosis and VVC
are similar, it is often difficult to clearly determine what exactly causes vaginal
discomfort. It was shown that the severity of vulvovaginitis symptoms correlates with
the number of fungi in the vaginal microflora, and the number of fungi more than Lg
(4.5) GE / sample is a laboratory criterion of VVC with a specificity of 93%, but this
Is not a predictor of recurrence.

Predisposition to a recurrent vulvovaginal candidiasis is due to the peculiarities
of the immune response and is genetically determined. VVC occurs on a background
of a reduced immune response, and local immunity responds more intensively to
excessive growth of opportunistic microflora than to fungi growth. Herewith, the
dysbiotic disorders of the vaginal microflora are associated with a recurrence of
VVC, which can also be a consequence of genetically caused disorders in the system
of innate immunity.

Thus, an in-depth molecular-genetic study, involving not only the quantitative
determination of yeast fungi, but also a detailed assessment of the structure of the
vaginal microflora and the genotyping of the patient, is advisable to be carried out
even in case of the first treatment for VVC. The detection of predisposition to
recurrent VVVC and the appointment of anti-relapse therapy to such patients allow to
significantly increase the effectiveness of VVVC treatment.
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MOJIEKYJIAPHO-TEHETHYECKHUE NPE/IUKTOPBI
PEIIUINBUPOBAHUA BYJIbBOBAI'MHAJIBHOI'O KAH/IUAO3A

JIOHHUKOB A.

OI'bY «HayuHblii HEHTp aKyLIEPCTBA, THHEKOJIOTUN U IEPUHATOJIOTMA UMEHU
akagemuka B.M. KynakoBa» MunucrepcTBa 31paBooxpaHeHusi Poccuiickoit
®enepannu, Mocksa, Poccus

BynbBoBarunaneubiii  kanauno3 (BBK) mnpeacrtaBaser coboii  rpubkoBoe
MOPAKEHNUE BYJIbBBl W CIIM3UCTOM BIArajiiiia M 3aHUMAET BTOPOE MECTO IIOCIE
OakTepuasibHOTO BarmHo3a. Y Kaxkmon 10 oxenmmasl BBK  mpumobperaer
peuuauBUpyONMMi xapakrep (4 u Oojee 3MU30A40B 0O0OCTpeHHs B TedueHue 12
MECSIEB), a KaKJask TPEThs MAalUEHTKA [IPU IEPBOM OOpaIEHUH IO TOBOAY OCTPOIO
BBK umeet xoT1st Obl 0IMH peLIMIUB B MOCIEAYIOLUE 6 MECSLIEB.

I'puobI poxa Candida sBisrOTCS KOMMEHCAIOM, BXOJAAT B COCTaB HOPMaJIbHOM
MUKpPOQJIIOPHI YEJIOBEKAa M 3a4acTyI0 KOJIOHU3UPYIOT KOXKY U CIU3UCThIE OOOJIOUKH.
JpoxokeBble TPUOBI MOTYT KUTh IMPU IIUPOKOM 3HaueHUU PH U BBIACPKUBAIOT
riyOokoe 3akucieHue cpensl, nosromy, BBK moxer nporekars kak Ha (oHe
IUCOMOTUYECKUX HapyIIEHUH, TaK M NpPU COXpaHEeHHOH nakroduope. [lockonbky
KJIIMHUYECKHUE PU3HAKHU BiarajuiHoro aucomo3a u BBK cxonnsl, 3auacTyto TpyaHO
OJTHO3HAYHO OMNpEJEIUTh, YE€M HMMEHHO BBI3BAH BIIATAIMUIIHBIA JUCKOMMOPT.
[loka3aHo, YTO BBIPAKEHHOCTh CHMITOMOB BYJIbBOBArMHUTA KOPPEIUPYET C
KOJIMYECTBOM T'pUOOB B COCTaBE MHUKPOQIIOPHI Biarajviia, U KOJIAYECTBO TprUOOB
oonee Lg(4.5) I'D/oOpazen sBnserca mnabopatopHbiM KkputepueM BBK co
cnenupuuHOCTBIO0 93%, 0HAKO 3TO HE ABISAETCSA MPEAUKTOPOM PELIMAUBUPOBAHHUSL.

[IpenpacnonokeHHOCTh K PEHUANBUPYIOIIEMY TEUEHHUIO BYJIbBOBAarMHaJIbLHOIO
KaHIuA03a OO0yCJOBJIEHa OCOOEHHOCTSMH MMMYHHOTO OTBE€Ta U T'€HETHYECKU
nerepmuaupoBana. BBK mporekaer Ha (oHe CHUKEHHOTO MMMYHHOTO OTBETa, a
JIOKQJIbHBII HMMMYHHUTET 0OJjieeé MHTEHCHUBHO pearupyer Ha Ype3MEpHbId poCT
YCIIOBHO- TMATOT€HHOW MHKpO(IIOphl, ueM Ha rpubbl. [lpu sToM mucOmoTHueckue
HapyIlIeHuss MUKPOGIIOpPHl BIIarajiviiia AacCOIMUPOBAHO C PEHUAUBUPYIOMIUM
teuenneM BBK, 4ro MoxeT Takke OBITh CIIEICTBUEM I'€HETHYECKHU OOYCIIOBICHHBIX
HapyILIEHU! B CUCTEME BPOXKJIEHHOTO UMMYHUTETA.

Takum 00pa3om, yriyOJIEHHOE MOJIEKYJISIPHO-TEHETUYECKOE HCCIIEI0BAaHuUE,
BKJIIOYAIOIIEE HE TOJBKO KOJMYECTBEHHOE ONpPENESICHUE JIPOXKIKEBBIX I'pUOOB, HO U
JETANbHYIO OIIEHKY CTPYKTYpbl MHKPO(IJIOpHI Biarajiuiia ¥ TE€HOTUIUPOBAHHE
MAlMEHTKH, 11e1eco000pa3Ho MPOBOAUTH Ja)Ke MPHU MEPBOM OOpalEeHUH MO MOBOIY
BBK. BesiBiIeHHE Npeapacnosio)K€HHOCTH K peuuauBupyromemy teueHuto BBK u
Ha3HAYEHUWE TaKUM TNAlUUEHTKaM MNPOTUBOPEIUIAMBHONW TEpanuu  IO3BOJISIET
CYIIIECTBEHHO MOBBICUTH 3P heKTUBHOCTH JieueHuss BBK.
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EFFICACY OF ANTI-RABIES VACCINE IN COMBINATION WITH
XYMEDONEHYDROCHLORIDE IN RABBITS WITH INDUCED
IMMUNOSUPPRESSION

Kalmykova Y., Akhmadeev R., Aleeva Z.,
Yarullina G., Chernov A., Efimova M.

Federal Center for Toxicological, Radiation and Biological
Safety, Kazan, Russia

Already the not alone generation of scientists is developed science and practice
of study and fight against a zoonotic infection - hydrophobia. In spite of considerable
achievements in this area, questions of providing of adequate immune answer for a
vaccination with weak immune activity and with the displays of immunodeficit are
actual.

To date in Russia for a prophylaxis and fight against hydrophobia conduct a
routine vaccination [1] with the use of living and inactivated vaccines, but among
animals there are individuals that does not react or poorly react on a vaccination,
especially with the immunodeficiency state.

For the increase of efficiency of anti-rabies immunization the choice we
stopped for xymedonehydrochloride - stimulator of regeneration fabrics.

The aim of the real work consisted of estimation of immune answer of the
Immunodepressive rabbit immunized by anti-rabies vaccine in combination with
xymedonehydrochloride.

In experimental immunization of rabbit of breed « Chinchillay by anti-rabies
vaccine from the stamm of «Shchelkovo-51» on a background immunosuppression
influence of xymedonehydrochloride is studied on the indexes of immune answer. A
seroresponse was estimated by the method of indirect immunoenzyme analysis and in
the reaction of neutralization, cellular - on the level of lymphocytes and albuminous
profile.

Keywords: hydrophobia; vaccination; xymedonehydrochloride;
Immunosuppression; immunopotentiation; immune answer.

Researches showed that for animals with immunosuppression (immunity was
repressed by single introduction of cyclophosphamide-LANCE, 50 mgs/animal),
vaccinated doubly with an interval 10 days in combination with
xymedonehydrochloride (5 mgs/of 1 kg of animal), in 1 month, there is a higher level
of specific antibodies - 1: 12800 (group 1), as compared to control 2 by a group - 1:
6400. In an immunocompetency group 3 with single immunization the levels of
antibodies were identical to the indexes of a 1 group. Specificity and protective level
of antibodies estimated in the reaction of neutralization at the use of working dose of
rhabdovirus 50LDsq (10™%) stamm « Sheep» VGNKI. High degree of defence (50%
of survivor mise) at the maximal breeding of serums 1: 800 a group showed with
xymedonehydrochloride. In a group 2 - 75% of survivor mise is got in breeding of
serum 1: 400, that some below, than at stimulation, but more effective, than at a
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single vaccination (1: 400/50%). Reference serum secured for 50% of the infected
mise at breeding 1: 1600, that corresponds 20 ME/mu.

In 6 months of immunization rabbit of all groups were seronegative and did
not have a protective level of antibodies. The increase of number of T - cells with
suppressor activity, stipulating immunological tolerance as a result of that productive
activity of the antigen-specific clone of lymphocytes went down considerably, is also
educed.

A positive dynamics on a general albumen in 1 month of immunization took
place due to the increase of albumens and B-globulin (group 1), -globulin (group 2),
albumens and B-, y-globulin (group 3). In 6 months amount of general albumen in
groups 1 and 3 got around base-line values, and in a group 2 testimonies of general
aloumen were below than primary values, but remained within the limits of
physiological norm.

The comparative analysis of the obtained experimental data showed that
double anti-rabies immunization in combination with Xxymedonehydrochloride
assisted stimulation of all links of the immune system and characterized by greater
specificity of antiviral immunity [2].

Literature:

1. Atrohov S.V. (2016). Analysis of epizootic situation on hydrophobia in the
Nizhniy Novgorod area. // Veterinary doctor, Ne3, P.21-24.

2. Losich M.A. (2011). Immunobiological properties of new vaccine of
Rubiks / M.A. Losich, 1.V. Nepoklonov, O.A. Verkhovsky of and other veterinary
Science, Nel2, P. 17-20.

IOOEKTUBHOCTD IIPUMEHEHUA _
KCUMEJAOHI'NIAPOXJIOPUIA ITPU AHTUPABUYECKOU
BAKIIMHAIINU KPOJIMKOB HA ®OHE UMMYHOJAEITIPECCUHA

KanmeixoBa }0.B., AxmaneeB P.M., Aneesa 3.3,
Apymnuna I'M., Epumona M.A., Yepnos A.H.

OI'bHY «®ITPh-BHMBN», Kazans, Poccust

Ve He OJTHO TIOKOJICHHE YYCHBIX Pa3BHUBAIOT HAYKy WM MPAKTHKY W3yUYCHUS W
O00pbObI ¢ 300HO3HOM WH(pEKIUer - OemeHcTBOM. HecmoTpsi Ha 3HAYUTENBHBIC
JTOCTIKCHHUST B DTOM O0JAcCTH, BOMPOCHI OOECIEYCHHS aJCKBATHOTO HMMYHHOTO
OTBETa Ha BAKIIMHAIIMIO C OCIA0JCHHOWM MMMYHHOW aKTUBHOCTBIO U C MPOSIBICHUSMU
UMMYHOAC(HUITUTA SBJISIOTCS aKTyaJIbHBIMHU.

Ha cerogusmauii nenp B Poccnn it mpodriIakTHKY 1 O0pHOBI ¢ OCIIICHCTBOM
MpOBOASAT  IUIAHOBYKD  BakuMHAIMiO [1] C  HCHOJNB30BAaHMEM  KUBBIX U
WHAKTUBUPOBAHHBIX BAKIIMH, HO CPEJU KUBOTHBIX BCTPEUAIOTCS 0COOM, KOTOpPHIE HE
pearupyloT WiauM  ci1abo  pearupyroT  Ha  BakIMHAIMIO, OCOOEHHO  C
UMMYHOAE(PHUITUTHBIM COCTOSTHUEM.
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Jns mnoBeimieHuss 3¢G(GEKTUBHOCTH aHTUPAOMYECKON HMMMYHHU3AlUA CBOM
BBIOOP Mbl OCTAHOBMJIM Ha KCUMEJIOHTHJIPOXJIOPUIE - CTUMYJIATOPE PEreHupaluu
TKaHEM.

[lenr HacTosimieid paboOThI cocTosjla B OLIGHKE HMMYHHOTO OTBETa
UMMYHOJICTIPECCUBHBIX KPOJUKOB, HMMYHH3UPOBAHHBIX aHTUPAOMUECKOW BaKIIMHON
B COYETAHUU C KCUMEJIOHTUIAPOXIIOPUJIOM.

B skcnepuMeHTanbHONM WMMYHH3AaUUH KPOJHMKOB TMOpoabl «lIInHImmma
anTupabuueckor BaknuHOU u3 mramma «lllenkoBo-51» Ha dhoHE MMMyHOACTIpECCUA
U3Y4YEHO BIIMSHHUE KCHMEIOHTHAPOXJIOpHUIA Ha I0KA3aTeNM HMMMYHHOI'O OTBETA.
I'ymopanbHbIl MMMYHHBIN OTBET OLICHUBAJIU METOI0M HENPSIMOI0
MMMYHO(QEPMEHTHOIO aHAIM3a U B PEaKUUHW HEUTpaau3alud, KJIETOYHBIA - IO
YPOBHIO JIUM(OIUTOB U OEITKOBOMY MPODUIIIO.

KiroueBble  ciioBa:  OCIIEHCTBO;  BaKIMHALMSA; KCUMEIOHTUIPOXJIOPH,
MMMYHO/JICTIPECCHS; UMMYHOCTUMYJISILIMS; UMMYHHBIA OTBET.

HccnenoBanus oKa3aiy, YTO Y )KUBOTHBIX ¢ UMMYHOIETIpeccuel (MMMYyHUTET
MOJABJISUTM  OJTHOKPATHBIM BBeneHueM mnukiodocdana-JIDHC, 50 mr/xuBoTHOE),
BAKIIMHUPOBAHHBIX JBYKpaTHO ¢ wuHTepBagoM 10 gHE B COYETAHUH C
KCUMEIOHruApoxjaopuaoM (5 Mr/l kr >KuBOTHOro), yepe3 1 Mmecsu, HaOmromaercs
Oosyee BBICOKHMM ypoBeHb crnenuduueckux anturen - 1:12800 (rpymma 1), mo
CPaBHEHUIO C KOHTPOJIbHOM 2 rpynmoit - 1:6400. B uMMyHOKOMITETEHTHOM Trpytine 3
C OJHOKPATHOM MMMYHM3allMEld YPOBHU AHTHUTEN ObUIM MACHTHYHBI MOKa3aTeasMm 1
rpynnbl. Cnenu@UyHOCTh M 3aLIUTHBIA YPOBEHb AHTHUTENl OLEHUBAJIU B PEaKUUU
HEHTpaM3aluy pyU MCIIOJIb30BaHUK pabodeli 10361 Bupyca oemencTea S0LD50 (10-
1,95) wramm «Oseunii» BI'HKU. Beicokyto crtenenpb 3amuthl (50% BBIKUBLIINX
MBIIIEH) MpU MaKCUMaJbHOM pa3BeaeHUuU ChIBOpoTOK 1:800 mokazana rpynma c
KCUMeAOHTUApoxjaopuaoM. B rpynme 2 nonydeHo 75% BBDKMBIIMX MBIIIEH B
pa3BeieHUU CHIBOPOTKU 1:400, 4TO HECKOJBKO HUKE, YeM MPU CTUMYJIAIUMH, HO
abdextuBHee, yeM mipu onaHOKpaTHOW BakmmHammu (1:400/50%). Pedepenc-
ChIBOpOTKa 3amuiana Ha 50% 3apakeHHbIX Mbleil npu pasBenenuu 1:1600, yto
cootBercTBYeT 20 ME/M™MI1.

UYepes 6 MecAlleB MIMMYHHU3ALUN KPOJIMKHU BCEX TPYMI ObUIM CEPOHETaTUBHBI U
HE HMMEJM 3alllMTHOrO YPOBHSI aHTUTEN. Takke BBISIBIICHO yBelWueHHe uucia T-
KJIETOK C CYNPECCOPHOM AaKTHUBHOCTHIO, OO0YCIAaBIMBAIOIIUX HMMYHOJIOTHYECKYIO
TOJIEPAHTHOCTb, B pe3yibTaTe  KOTOPOM  NPOAYKTUBHAsA  aKTUBHOCTh
aHTUTEHCTIEIIM(UUECKOTO KJIOHA TUM(OIMTOB 3HAUYUTEIHHO CHU3UJIACK.

[TonoxuTenbHas AUHAMUKA N0 o0uieMy Oelky depe3 1 mecsl UMMYHHU3AIUU
MPOUCXO/IMIIA 32 CUET yBEJIMYEHHs] allbOyMUHOB U [B-rnoOynuHoB (rpymma 1), B-
ro0ynuHOB (rpynna 2), ansOymMuHOB M [-, y-rnoOynuHoB (rpynmna 3). Uepes 6
MeCAIIeB KOJIMYecTBO oOiiero Oenka B rpynmnax 1 u 3 npubiu3miochk K (OHOBBIM
3HAUYCHUSM, a B Tpymnme 2 Moka3aHus o0miero Oenka ObUTH HIDKE MEPBOHAYAIBHBIX
3HAYCHUI, HO OCTABAJIUCH B TIpeesiax GU3H0IOTHIECKON HOPMBI.

CpaBHUTEIBHBIN aHATU3 MOJYYEHHBIX SKCIEPUMEHTAIIbHBIX JAaHHBIX MMOKa3all,
9TO  JABYKpaTHass  aHTHpaOuWdyeckas  WMMYyHHU3alWs B COYETAaHUM  C
KCUMEIOHTUAPOXJIOPUAOM CHOCOOCTBYET CTUMYJSILIMKM BCEX 3BEHHEB HMMMYHHOMU
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CUCTEMBl W XapaKTepu3yeTcs OoJbliel CHenu(PUIHOCTHI0O MPOTUBOBUPYCHOTO
UMMyHUTETA [2].
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PATHOLOGICAL CHANGES IN MINK CAUSED BY H. PYLORI
INFECTION

Shamaev N.D., Nurgaliev F.M.", Raginov 1.S.?

! _Kazan State Academy of Veterinary Medicine, Kazan, Russia
? _Kazan State Medical University, Kazan, Russia

Helicobacter pylori infection is not diagnosed in fur farms. In most cases
Helicobacteriosis remains unidentified, and sick animals and cases are registered
under the diagnosis of other diseases. Methods of the prevention and treatment of H.
mustelae in mink have not been developed. The solution of these problems is relevant
for fur farming and will help to reduce mortality significantly among young minks,
and, therefore, reduce economic losses

Study of pathological changes in the internal organs in mink with clinical signs
of gastrointestinal tract lesions caused by Helicobacter.

Material-method: The biological material has been selected from the 30 mink
(Mustela lutreola) with clinical signs of gastroduodenal pathology. We established
Helicobacter pylori infection using laboratory studies and excluded infectious
diseases with a similar etiology (distemper, pasteurellosis, viral enteritis minks,
salmonellosis, Aleutian Disease) and toxicosis.

We selected biomaterial from the stomach, duodenum, liver for histological
examination. Biomaterial fixation was performed using a 10% formalin solution,
histological sections were prepared according to conventional techniques.
Morphological studies of histological sections performed in the light microscope,
eyepiece x10, lens x10, x40, and x100, using an immersion system.

Results: We found increased proliferation of skin cells and excessive
accumulation of mucus in the apical part of gastric mucosa. Connective basis mucosa
was infiltrated by lymphocytes. Sometimes erosive processes and contamination of
mucosa by Helicobacter mustelae was registered.

The duodenal mucosa showed polymorphism of the villi, with signs of
desquamative catarrh. We noted expressed edema in the submucosa, signs of mucoid
swelling of the walls of blood vessels, areas of decay, necrosis, epithelial cells with
areas of vacuolization, lack of cell borders, perivascular edema.
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We found vast areas of fat and protein dystrophy in the liver, against the
backdrop of a sharp plethora. In some cases necrobiosis of hepatocytes was included.
The structure of lumens vessels and bile ducts in the triads was preserved, against the
epithelial and endothelial cells atrophy with signs of necrobiosis.

Biomaterial from pancreas showed discomplexation of the final sections of the
acini, the vacuolization of the cytoplasm, the proliferation of connective tissue
between the acini.

We found researched bacterium in 85% of samples during bacteriological
research method using fingerprints smear microscopy. We detected bacteria H.
mustelae with biochemical methods in 75% of samples. Also we isolated strains on
special growth medium in 27% of cases. Histological studies confirmed the diagnosis
of H. mustelae infection in 37% of cases.

Conclusion: The degree of contamination of the mucous membrane by H.
mustelae is closely related with the degree of activity of gastritis and ulcers. Analysis
of the obtained data shows a significantly higher prevalence of H. mustelae infection
in fur farming. However, further studies of minks are required to assess the factors
leading to adverse outcomes, the importance of eradication therapy, and to develop
an integrated approach to reduce the risks of adverse outcomes in sick animals.

HATOJOT'OMOP®OJIOI'MYECKHUE UBMEHEHUSA Y HOPOK,
CBSI3BAHHBIE C UHOEKIMEN HELICOBACTER PYLORI

Illamaes H.JT.%, Hypranues ®.M.", Parunos U.C.°

! _ ®I'BOY BO Kasanckas I’'ABM, Ka3zanb, Poccus
> _ ®I'bOY BO Kasanckuii TMY Mumszapasa Poccun, Kasanb, Poccus

Ha Hacrosiiuii MOMEHT JAMAarHOCTHKA XEIMKOOAKTepro3a B 3BEPOBOTUECKUX
XO035IUCTBAX HE MPOBOAUTCS. B OONBIIMHCTBE CIIydaeB XEIMKOOAKTEPHO3 OCTAETCS
HEYCTAaHOBJICHHBIM, a OOJIbHBIC 3BEpU U TAACK PETHUCTPUPYIOTCS TOJ JTUATHO30M
npyrux 3aboneBanuii. He pa3pabotanbl Takke METOAbI MPOPUIAKTUKH U JICUCHUS
XeJIMKOOaKTepro3a HOPOK. PerieHue 3Tux npobsieM akTyaabHO JJiS 3BEPOBOJICTBA U
MOMOXET B 3HAYUTEIHFHON CTENEHN CHU3UTh CMEPTHOCTD CPEIN MOJIOAHSIKA HOPOK, a,
CJIEIOBATENLHO, CYIIECTBEHHO YMEHBIIUTh YKOHOMUYECKUH yIIepo.

Llenp uccnenoBaHusi — U3y4eHHE MATOJIOTOMOPQOIOTHISCKIX U3MEHEHUH BO
BHYTPCHHMX OpraHax Yy HOPOK C KIMHUYCCKUMH TPU3HAKAMU TOPaKEHUS
KEIyTOYHO-KUIIIEYHOT'O TpakTa Bei3BaHHbIME H.pylori.

Marepuanbl 1 MeToabl. JIJisi ucciienoBanust ObIT 0TOOpaH OMoMaTtepuasl OT
30 nopok (Mustela lutreola) ¢ knMHUYECKMMH TPU3HAKAMHU TacTPOAYOICHAIBHOM
natoyioruu. JlabopaTOpHBIMH METOJAMH HCCICJOBAaHUN y HHUX OBLUT yCTaHOBIICH
XEIMKOOAKTEpHUO03, W HUCKIIOYCHBl HWHOEKIMOHHBIE 3a00J€BaHUSA C CXOXKEH
ATHOJIOTHEW (dyMa TUIOTOSAHBIX, T[acTepesuie3, BHUPYCHBIM OSHTEPUT HOPOK,
CaJIbMOHEIJIE3, ajieyTcKasi 00J1€3Hb HOPOK) U TOKCHKO3BI.
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JIJIsl THCTOJIOTMYECKOTO HMCCIICIOBAHUS OTOMpanu OnmoMarepuas W3 KeIyaKa,
JIBEHAIATUNIEPCTHON KHUIIKU, TMEYEHU MU TIOJKETYJOYHOM »Kene3bl. buomarepuan
¢uxcupoBamiu 10 % pactBopom ¢dopManMHa, HW3rOTaBIMBAIM THUCTOCPE3bl IO
oOLEenpuHATEIM MeToaukaM. Mopdosoruyeckue uccieoBaHUSI TUCTOJIOTHUYECKHUX
CpPEe30B MPOBOJIUIIM Ha CBETOBOM MHUKpockome, okyysip x10, oobexktuB x10, x40 u
x100, mocieaHuit ¢ UCTOIB30BAHUEM UMMEPCUOHHOM CHUCTEMBI.

Pesyabrarel ucciaenoBanmid. B osnurenuu  kKene3 anuKalabHOM YacTH
CIIM3UCTON 00O0JOYKH JKENTyAKa B HAONIOAAIM YCHJICHHYIO MPOJH(EPANHIO KICTOK
AIUTENNS U OOUIIbHOE CKOTUIeHUE cu3u. COeIMHUTEILHOTKAHHAS OCHOBA CIIU3UCTOM
0000Ykn OOWMIBLHO WHOWIBTPUPOBAHA JUMQOIUTAMU, MECTaMH JPO3UBHBIC
MpoIIecChl. PeructpupoBaim 0OCEMEHEHHOCTh CIHM3UCTON OOO0JIOYKH OaKTepUSIMU
Helicobacter pylori.

B causucroil  00070YKEe JBEHAAUATUIIEPCTHOM KHUIIKH OOHApYKHBAJIH
nosmuMophu3M  BOPCHUHOK, C TMPU3HAKAMU JIECKBAMATHBHOIO  KaTapajibHOIO
BOCIMAJICHHS. B MOACIN3UCTOM C10€ OTMEYaIH BBIPAXKEHHBIN OTEK, PA3BOJIOKHEHUE U
MPU3HAKU MYKOUJHOTO HAOyXaHHsI CTEHKH KPOBEHOCHBIX COCYOB, YYaCTKU pacraja,
HEKpPO3a, KJIETKH SHIOTENHS C y4aCTKaMHU BaKyOJIU3alluU, OTCYTCTBHE KJIETOUHBIX
IPaHULbI, IEPUBACKYJIAPHBINA OTEK.

B nedenu Ha (oHe pe3Koro MOJHOKPOBUS HAOIIOATU OOIIMPHBIE YYACTKH
KUPOBOU U OEIKOBOU TUCTPO(PUH, @ B OTJEIBHBIX CIIy4asX HEKPOOUO3 TernaToIUTOB.
CrpykTypa Me4eHu B NOPTATIbHOU 30HE XapaKTepU30BajlaCh COXpaHEHUEM Mpoduiieit
MPOCBETA COCYJIOB M KETYHBIX MPOTOKOB, HO SHJOTEIUN U AMUTEIUATBHBIC KIETKU C
MpU3HaKaMu aTpo(uu U HEKPOOHO3a.

B nomxenynouHoi kene3e oTMeYanu AUCKOMIUICKCAIIMI0 KOHEUYHBIX OTAEJIOB
allMHYCOB, BaKyOJM3allMI0 IMTOIUIa3Mbl, pa3pacTaHUE COCAMHUTEILHON TKaHU
MEXK]ly alldHYyCaMH.

B Ouomarepuane OT HOpPOK MHKpPOCKONMHEH Ma3koB oTmedatkoB H.pylori
oOHapyxuiu B 85 % npob, B yCKOPEHHOM ypea3HOM TecTe Omomarepuana — B 75 %
npobax. Kymetypy H.pylori BbiieanTh Ha CHEHHMAIbHBIX IHTATEIBHBIX Cperax
cMorinu B 27 % caydaeB. B Xoj€ THMCTOJOTMYECKUX MCCICAOBAHUM JMArHo3 Ha
XeJNMKoOaKTepruo3 OblT moaATBepKaeH B 37 % ciydaes.

[Ipy 1maToNI0roaHaTOMUYECKOM HCCIIEIOBAHMU Yy MAaBIIMX HOPOK OTMEYalIH
SBJICHUS TaCTPUTA U SA3BbI JuaMeTpoM 3-10 MM B MHJIOPUYECKON YACTH KEITyIKA, €ro
MOBEPXHOCTh CJIM3UCTON BBITJISIICNIA MOKPHITOM HM3BWJIMHAMHU, MHOTJA TKaHb ObLia
JU3UPOBaHa.

3akiwodyenue. CreneHb OOCEMEHEHHOCTH CIM3UCTON OO0OJIOUKU HKEITyJIKa
H.pylori HaxoauTcst B TECHOH CBSI3U CO CTENEHBIO AKTUBHOCTH TaCTPUTOB M S3B.
AHallu3 TIONYYEHHBIX HaMHM JAaHHBIX T[IOKa3bIBA€T 3HAUYUMO OO0JIe€ BBICOKYIO
pacnpocTpaneHHOCTh uHuUIMpoBanus H.pylori B mymHoM 3BepoBojactBe. OHAKO
TpeOyeTcs nambHeHINe UCCIeT0BaHNs HOPOK JIJIsl OIICHKU (DAKTOPOB, MPUBOISIINX K
HEOIaronpusITHBIM UCXOJIaM, 3HAYUMOCTH JPAJAUKAIMOHHON Teparnuu, a TakkKe s
pa3pabOTKN KOMIUIEKCHOTO TOJIXOJa IS CHUIKEHUS PHCKOB HEOJIArompusTHBIX
HCXOJIOB y OOJIbHBIX JKUBOTHBIX.
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INTEFERRING WITH HANTAVIRUS INTRACELLULAR TRANSPORT
RESULTS IN DECREASED CYTOKINE PRODUCTION

Muyangwa M., Garanina E.E., Martynova E.V.,
Rizvanov A.A., Khaiboullina S.F.

Kazan Federal University, Kazan, Russia

Hantaviruses are negative sense, single stranded RNA viruses that belong to
the Bunyaviridae family[1]. Depending on virus strain, hantaviruses represent as
causative agents of hemorrhagic fever with renal syndrome (HFRS), hantaviral
cardiopulmonary syndrome (HCPS) and nephropathia epidemica (NE). High
mortality rate of HCPS and HFRS is determined by increased cytokine expression, a
highlight of hantaviral infection [2]. Understanding of molecular mechanisms of
regulation of cytokine production and intracellular transport of hantaviral proteins is
quite actual.

Hantaviruses, just like many other viruses, utilize intracellular mechanisms for
propagation [3]. Endosomes are membrane delimited intracellular transport carriers.
Endosome status depends on protein marker and function, so that endosomes are
classified as early (Rab5), late (Rab7, Rab9) or recycling endosomes (Rab 11) [4-5].

Following investigation is directed to study the effects of inhibiting endosomal
transport on cytokine accumulation during hantaviral infection in vitro. For this
purpose, recombinant lentivirus (LV) encoding the S-segment of Hantaan virus
(HTV) was generated by co-transfection of HEK293-FT cells with the following
plasmids: pLX-HTV-S; psPAX2 (packaging plasmid) and pCMV-VSV-G (envelope
plasmid). N-protein expression was confirmed by western blot using polyclonal
rabbit anti-ANDV antibody (exerting cross reactivity with Hantaan virus) and goat
anti-rabbit IlgG-HRP antibodies (Sigma).

To assess the role of early endosomes in trafficking of nucleocapside protein
and cytokine storm we primarily transfected A549 cells with DsRed plasmids
encoding wild type (DsRed-Rab5-WT) or dominant negative form (DsRed-Rab5-
DN) of Rab5 protein. A459 cells were infected with LV-HTV-S 48 hours post-
transfection. Rab5 expression was confirmed by fluorescent microscopy. microscopy.

After 48 hours Pl supernatants were collected and analyzed using XMAP
Luminex Technology using panel of 27 cytokines (BioRad). Western blot analysis
was performed to assess N-protein accumulation in cell lysates. It has been shown
that N-protein production was twice less in cells transfected with DsRed-Rab5-DN
plasmid in comparison with cells modified with DsRed-Rab5-WT. Obtained results
have revealed that stable and accurate functioning of early endosomes is essential for
synthesis of hantaviral nucleocapsid protein.

Multiplex analysis demonstrated decreased cytokine production in infected
cells, transfected with DsRed-Rab5-DN plasmid. This fact confirms the necessity of
proper functioning of early endosomes in hantaviral infection. Inhibition of Rab5
activity is likely to be a promising approach in prevention of HFRS.
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WHTUBUPOBAHUE BHYTPUKJIETOYHOT'O TPAHCIIOPTA
XAHTABUPYCOB MPUBOJINUT K CHUKEHUTO MTPOIYKIIAA
[MATOKUHOB

Myuanrsa M., ['apanuna E.E., MapteinoBa E.B.,
PusBanoB A.A., Xaitoymmna C.®.

®I'AOY BO KdY, Kazanp, Poccus

XanrtaBupycel—3T0 onHounenodeunsie PHK (-) BHpychl, nmpuHagnexammue K
cemeiictBy Bunyaviridae [1]. B 3aBucumMocTH OT ITaMMa, XaHTaBUPYCHI BBI3BIBAIOT
TaKWe TMATOJIOTHUH, KaK TeMOopparnyueckas JHXOpajKka C IMOYEYHBIM CHHIPOMOM
(I'JITIC), xanTaBupycHbId Kapauoserounbiii cunapoM (XKJIC) u snuaemMuyeckyro
Hepponatuio (OH). Bricokas cmeptHocts mpu [JIIIC u XKIJIC oOycnosieHa
YCHJIEHHOW TPOAYKIMEH IMTOKHHOB, KOTOpas SBISETCS OCHOBHBIM MapKepOM
XxaHTaBupycHol wuH(peknuu [2]. Takum o00pa3oM, HOHHMaHHE MOJICKYJISIPHBIX
MEXaHU3MOB DEryJsilMM CHHTE3a IMTOKUHOB, a TaKXe BHYTPUKIECTOYHOTO
TpaHCIOpPTa OEJIKOB XaHTABUPYCOB MPEICTABISACTCS aKTYaIbHBIM.

Kak u MHOrme BHpYCHl, XaHTaBUPYChl HCIOJB3YIOT BHYTPUKJICTOUYHBIC
MeXaHW3Mbl Juis  permmkainuu  [3]. B dumMcino Takux MeXaHHM3MOB  BXOJUT
MCIOJIb30BaHNE BHYTPUKIIETOUHBIX OpraHelly, HampuMmep, 3Ha0coM. B 3aBucumocTu
OT MapKepHbIX OEJKOB M BBIMOJHAEMbIX (DYHKUUN HHIOCOMBI MOJAPA3AEISAIOTCS Ha
pannue (Rab5s), no3nuue (Rab7, Rab9) umu petmpkynupyromnme sugocomsr [4-5].

JlanHOE WCCcreoBaHrE HAMpaBlIeHO Ha HM3Y4YCHHUE BIMSHUS HMHTHOMPOBAHUS
SHI0COMAJILHOTO TPAHCIIOPTa HA CHHTE3 IIMTOKWMHOB TPY XaHTAaBUPYCHOW WH(MEKINN
In vitro. [lns JOCTMKGHUST TOCTABJICHHOW 1eidu ObLI  CKOHCTPYHPOBaH
pekoMOuHaHThIM JieHTuBUpyc (LV), Komupyrommii S-cerMeHT BHpyca XaHTaaH
(HTV), ¢ momomnipio ko-tpanchekuuu KyinbTypbl kietok HEK293FT cnemyrommmu
wiasmugamu: PLX-HTV-S; psPAX2 (ymakoBounas miasmuaa) and pCMV-VSV-G
(oOosoveunas 1razmua). bUOCMHTE3 HyKIIEOKANCUIHOTO OelKa ObUT MOATBEPKICH
METOJIOM BECTEpH 0JIOTa C MCMOJIb30BAaHUEM MOJIMKIOHAIBHBIX aHTUTEN KPOJIMKA K
HYKJICOKaIlCUIHOMY OenKy BHpyca AHJEC (MMEeT KpOCC-peakTHUBHOCTh K Oenkam
BUpyca XaHTaaH) ¥ antuten ocia k 1gG kposmka (Sigma).
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Jlis OLIEHKM pOJIM 3HAOCOM B TPAHCIOPTE HYKJICOKANCHUIHOTO Oelka u
NPOAYKIMH LMUTOKMHOB Mbl MEPBOHAYAIBHO TpPaHCHUIMPOBATIU KYJIbTYPY KIETOK
A549 mnasmugnont JIHK, xomupyronux JTOMHUHAHTHO-HEraTHBHYIO (opmy Oenka
Rab5 (DsRed-Rab5-DN) wnmu nopmansayio dopmy (DsRed-Rab5-WT). Uepes 48
yacoB wuHpumupoBanu JjeHtuBupycoM LV-HTV-S. Buocunres Oenka Rabb
NOATBEpPkKAAIH (PIIyOpECHEHTHON MUKPOCKOTIUEH.

Uepes 48 vacoB nocine nHOEKuU ObUIA COOpPaHbI KIETOYHBIE CYNEPHATAHTHI C
MOCIICAYIONUM aHau30M 1o TexHojgorun XMAP Luminex c¢ wucmosibp3oBaHHEM
naHeny, BKitovaromieil 27 nutoknHoB (BioRad). AKKyMymsIUiO HyKI€OKaINCHIHOTO
Oenka B KJIETOYHBIX JIN3aTaX OIICHMBAJIM METOJIOM BecTepH OioTa. beuto mokaszaHo,
YTO ypOBEHb O CHHTE3a HYKJICOKAllCUAHOTO OejKa B JBa pa3a MEHbIIE B KYJIbType
KIEeTOK, TpaHchuimpoBanHbix tmiasmuaoii DSRed-Rab5-DN, mo cpaBaenuio ¢
kieTkaMu A549, tpanchunmpoBanubix wiasmuaoi DSRed-Rab5-WT. IMomydenHbie
pE3yNbTaThl MOATBEPKIAIOT TOT (AKT, YTO CTAOWIIbHASL U TMOJHOIEHHAS YKCIPECCUS
OEJIKOB paHHHUX PHJIOCOM HE0O0X0uMa Jyisi OMOCUHTE3a HYKJICOKAIICUTHOTO OelKa.

MeTonoM MyJIBTHUIUIEKCHOTO aHallM3a HaMU OBbLIO TaKXe MOKa3aHO CHIYKCHHE
MPOJIYKIIUHA IIUTOKMHOB B CYNEpPHATAHTAX KJIETOK, TPAHC(HUIIMPOBAHHBIX IIa3MUION
DsRed-Rab5-DN. JlauHblii (akT CIyKUT MOATBEPKIACHUEM HEOOXOIUMOCTH
KOPPEKTHOTO (PYHKIITMOHHPOBAHUS PAHHHUX DHJIOCOM TMPU XaHTaBUPYCHOW MHGEKIIUH.
Takum oOpa3oM, nHruOupoBanue GpyHknuu Oenka RabS MoxkeT ObITh MEPCIIEKTUBHO
ripu Tepanuu [JIIIC.
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BIOMEDICAL ENTREPRENEURSHIP
Wren A.
The Wren Group

Entrepreneurs have always been with us: from the person who worked out a
better way of attaching the axe head to the Neolithic shaft for barter, to the medieval
inventions of the clock and printing press, to the highly profitable 21st century tech
giants of our global economy. They are the individuals who identify and evaluate an
opportunity, pocketing any eventual profits but also assuming all the risks- which are
many.
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During the last 120 years, biomedical entrepreneurship has progressed from
dubious electrical machines, cigarettes that “clear a stuffy head" and tonics that "are
good for you" to multimillion dollar enterprises researching, testing and marketing
amazing pharmaceuticals and medical devices that markedly improve human and
animal health.

Spurious claims and unfortunately deaths, as well as an acceleration of our
understanding of the body led, in the 1970s, to many governments demanding that
new biomedical products be tested for safety and efficacy before launching on the
unsuspecting public. This immediately and dramatically increased the costs of
development which is still reflected today as almost all biomedical startups spring
from the academic departments where the research is taking place. An effective
Technology Transfer department is an essential part of any research University.

This review will focus on how biomedical startups can be funded (Venture
Capital, Banks, Governments, financial "angels" and even 21st century
crowdfunding), the importance of owning your intellectual property (patents,
copyright, trademarks, trade secrets) and the crucial role of state and local regulations
in the creation of a fiscal and social environment friendly to private innovation.
Failure will figure in the discussion as some countries and societies stigmatise this
and yet it is failure that teaches the entrepreneur how to succeed next time!

| started a new wound healing company in the U.K. in 1985 and was the
technical and regulatory consultant to two others - injectable hyaluronic acid and
collagen implants from pig skin. These successes were followed by a failure to set up
a US company with very promising technology to help very premature babies learn
how to suck-swallow-breath. | will use these examples to discuss why low- and high -
tech startups fail and the importance of the right team. The five phases of a successful
biomedical startup will be described:

1. identification and evaluation of the opportunity,

2. development of the business plan,

3. determination of the required resources,

4. management of the resulting enterprise,

5. development and execution of the exit strategy.

Finally and again using my own experience of setting up a successful Standup
Paddleboard company in the USA in 2009, I will emphasise the problems facing all
startups and how to overcome them.

168



C KoHghepenyuu:

- l RA

@ AHK-TEXHONOrYUA

000 «XeaenaPyYC»

NRIRC K
%X% Bristol-Myers Squibb

169



JleMOHCTpausi BO3MOKHOCTEH KJIEeTOYHOro aHajau3aTopa Muse
0O0630p COBPEMEHHBIX MOJIEKYJISIPHBIX U KJIETOYHBIX TEXHOJIOTUI

Hara: 31 mas (17:00-18:00) - 1 urons (10:00-18:00)

Anpec: bytieposa, 26, 4 atax, ayn. Ne407, Kadenpa knmHuueckoi sadbopatopHoit
JUAarHOCTUKH

KonTakrsl: [IpoxopoBa Mapuna BragumupoBHa, K.0.H., CIEIUAIKCT IO
obopynoBanuto Merck, Poccus

marina.prokhorova@merckgroup.com, +7 (910) 142-61-77

Macrep-kiacc «JleMoHTpalusi BO3MOXKHOCTEH KJIe€TOUHOro aHaiu3aropa Muse:

e Ha6op Count&Viability kit Ha oOpas3iiax, mpe10CTaBICHHBIX y4aCTHUKAMHU
MacTtep-kiacca (Jro0ble KJIETKH)

e Ha6Gop Annexin V&Dead Cell Kit Ha o6pasnax, mpenocraBieHHbIX
y4aCTHHUKaMHU MacTep-kiacca (JTroOble KJIETKH B Pa3HBIX CTAAUSAX allonTo3a)

www.merckmillipore.com
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00O «buo-Pax Jlabopatopumn»

105064, Mocksa, Huxuuii CycanbHbli Tiep.,
II0M 5, cTp. SA,

Ten: (495) 721-14-04

dakc: (495) 721-14-12
info_russia@bio-rad.com

www.bio-rad.com

BIORAD

Kommanus Bio-Rad Laboratories, Inc USA (buo-Pan, CIIIA) sBiseTcs OJHUM U3
MHUPOBBIX JIMJICPOB IPOM3BOJCTBA OOOpPYJOBAHUS W PEArcHTOB JUIS HAyYHBIX
uccleaoBaHuii. B pamkax B3aMMOJCHCTBUSL € HAy4HBIMH, MCIMIIMHCKHMH,
OMOTEXHOJIOTMUSCKUMU U 00pa30BaTeIbHBIMU OpraHu3ausaMu bruo-Paa npeiaraer
COBPEMEHHbBIEC TEXHOJIOI'MH, 000PYI0BaHUE U PEarcHThI.

I'eHOMHBIE TEXHOJIOTUU (2€HHASL IKCNPECCUsl U 2eHHASL MOOYIAYU)
° AMmndukanys

[upposas kanenbHas [1L{P TpeTbero nokosieHus
['enb-3mexTpodope3

Cucrembl BU3yaIu3aiuu

[ ]
([ ]
([ ]
° [IepeHoc reHoB

[IpoTeoMHBbIe TEXHOJIOTUU (CMPYKMYPHAS U PYHKYUOHAILHAS NPOMEOMUKA)

° BioLogic LP (mooyavnas cubkas cucmema ons buoxpomamozpaghuu)

° [[InpOoKu# CIIEKTP KOJIOHOK U HOCUTENEN

° NGC (asmomamuszuposanuas xpomamozpaghuueckas cucmema oOYUCmKu
PEKOMOUHAHMHBIX DEIKO8)

° O6opynoBanue JyIs aHaJIU3a U nporieccuura 2D nmpoTeoMHbIX KapT

° Bio-Plex (myrvmunnexcuwiii konuuecmeenuwiii anaius Guomapkepos c

ucnonvzosanuem mexnonozuu XMap)

Kierounble TeXHOJ0TMH

o S3 coptep kieTok
° ZE5 TIpotounslit uTOhIyOpUMETP
° ZOE ¢bnyopectieHTHBI UMHJIKED

° Cuetuuk knerok TC20

171


http://www.bio-rad.com/

VI MexayHapoaHasi Hay4HO-NIPaKTHYeCKasa KOH(pepeHus
«HoBble KOHIOCIIIUN MEXAaHU3MOB BOCIIAJICHUA,

AYTOUMMYHHOTO OTBE€Ta U Pa3BUTUA OIIYXOJIH
Ka3zaunb, Tatapcran
31 mas — 2 uronsa 2017 r.

The VI™ International Meeting
""New concepts on the mechanisms

of inflammation, autoimmunity and tumorogenesis”
Kazan, Tatarstan, Russia
May, 31 — June, 2, 2017

Mamepuanvl onyoIUKOB8AHBL 8 ABMOPCKOLL pedaKyuu
Materials are published in author s edition.

Iloooeporcano epanmom PODH 17-04-20106

OTreyaTaHo B ITOJTHOM COOTBETCTBHHU C KAYSCTBOM
MPEaAOCTABIICHHOI'O 3JICKTPOHHOI'O OpUIrMHaJI-MaKETa

®opmat 60-84. [Teuats Puzorpadus 11,25 ycu.m.o.
Tupax 300 sx3. 3aka3 Ne 60
IMToxmucano k neuatu: 24.05.2017

VYyacTtok poranpuntHoi neyatu Hb KI'MA
(420012, r. Kazans, yiu. byrneposa, 36)

ISBN 978~5-9906679~4-5

9Y7785990%667945

172



