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B cOopHuke mpencTaBi€HBl MaTepuaabl MEXKIYHAPOJHOH  Hay4YHO-NPAKTUYECKOU
KoH(pepeHIH «MONEeKYIIbl U CUCTEMBI JJIsL AMArHOCTUKY U anpecHoi Teparmuu MCJT2017».

Koundepennust mnpoeaeHa mnpu  ¢duHAHCOBOM  mojazaepkke  Poccuiickoro  ¢onma
¢byHaaMeHTaNbHBIX HccnenoBanuil mpoekt Nel7-04-20574

Oco0oe BHHMaHuE Ha KOH(MEpPEeHINH ObLIO YIEIEHO OOCYXKICHHUIO METOJIOB MOJIYYSHHS U
XapaKTePUCTHKU  OMOJIOTMYECKU-aKTUBHBIX  CyOCTaHIMH, TOWUCKY  JHAarHOCTUYECKUX U
TEparneBTUUECKUX MOJICKYJISIPHBIX MHUIICHEH, pa3pabOoTKe HOBBIX AUATHOCTUYECKUX YCTPOHCTB U
MIO/IXOJIOB K BHU3yaJM3allud MaTOJIOIMYECKUX O0YaroB, CO3JAHHMIO CHCTEM aJIpeCHOM JOCTaBKH IS
TapreTHol Tepanuu. B cOOpHHKE MaTepuanoB MPEACTaBICHBI MEPEIOBbIE pPE3yIbTaThl H
JOCTIDKEHHMSI HAayKd IO TaKUM «TOpSYMM» TEMaTHKaM Kak. aJpecHas J0CTaBKa, OMOCEHCOPHI,
BU3yanu3ais N VIVO, sjepHas MeIWIMHA, KJIETOYHAs Tepanus, CHHTE3 HOBBIX JICKapCTB,
UCCIIEIOBaHUsI MUKPOOOMa, MOMCK HOBBIX OMOMapKepoB 3a00JIEBaHUN U HOBBIX TE€PaleBTHUECKUX
MHUILIEHEN.

st Bpaueli U y4eHbIX, CICIUATM3UPYIOIHUXCS B 0071aCTH XUMHUH, OMOJIOTHH, MEIUIIHBI.
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C 1 nmo 3 nostOpst 2017 roma B r. Tomcke mpoxoauna pabora MexayHapOIHOW Hay4YHO-
IpakTU4YecKol KOoH(epeHunu «MoeKymnbl U CUCTEMBI JUIsl TUarHOCTUKU U aJIpeCHON Tepamuu», B
KOTOpOM MNpUHSIM YydacThe Jenerarbl U3 6 pasnuuHblx cyObekToB Poccuiickoit ®enepanuu:
Kemeposckoii, Kpacnosipckoit, MockoBckoii, HoBocubupckoii, CBepoBckoit, Tomckoi obmacreit
u pecnyonuku bamkoprocran. B pabore Kondepenunu Taxke NPUHAIM y4acTUE BeAyIIUE
3apyoexxknple yuéHble u3 benopyccum, benbrum, BemukoOpuranuu, Coemunennbix IllTaTtoB
Awmepukn, Hunepnannos, Yexun, IlIBeiinapun. B oOmeli cinoxuoctn Kondepenmuo mnoceTusiio
6onee 500 yenoBek: 28 MHOTOPOAHMX YYAaCTHHKOB, M3 HUX 11 MHOCTpaHHBIC y4eHble. B pabore
Kondepennmu npunsuim ydactue 46 MOJIOIBIX YUEHBIX, 338 CTYAEHTOB. AyJUTOPHUIO JENEraToB U
yuacTHUKOB KoH¢epeHun npeacTtaBuid yuyeHble, CHEHMAIM3UpYROLUEcs B 00JacTH XUMUH,
OM0JIOTMH, MEAULIMHBIL, Bpaun. Paboune s3b1ki KOH(PEPEHIINH: PYCCKUI, aHTTTMICKUHA.

B nuun Kondepenuuu OblIM IpoBeneHbI IJICHApHAs M CTEHIOBas CECCHM, 7 HAYUHBIX
CHMIIO3UYMOB, Ha KOTOPBIX ObUIO cAenaHo 18 ruieHapHbIX, 46 YCTHBIX B 16 CTEHIOBBIX JOKJIAIO0B.
B  pamkax KoHdepeHuuu  mnpounuM — caTeUIMTHbIE  MEPONPHSTHSA:  KPYIJBIH  CTOJI
«[lepconanu3upoBaHHas MEIUIIMHA», CEMUHAp «XPOHHWYECKas OOCTPYKTHBHAs OOJIE3Hb JIETKUX:
MaTOJIOTUsl, UIMMYHOIIATOJIOT U, UMMYyHonaroreHe3» u Cosemanue 3apeayromumx [{HJIL.

B nau nposenenus Kondepenmmu Obuto opranm3zoBaHo mpoBeneHue 2 mkour: «lkomsr
crienuanucTa J1a0opaTOpPHOM  MEAMLMHBI»Y, AaKKPEIUTOBAaHHOW B paMKaxX HENpPEepbIBHOIO
MEAUIMHCKOro 00pa3oBanHus, U «lIIkosbl AMMIEMHUOIOTMM U CMELIAHHBIX METOJOB MCCIEA0BAHUS
JUIE  MOJIOJBIX YYEHBIX Ha aHIJIMICKOM S3bIKe» C MPHUBJICYCHHUEM BEAYILUX 3apyOeKHBIX
CIEIMAJIUCTOB B 00JIACTH MCCIIEIOBAHUS Mapa3uTapHbIX WHBa3ui. B pesynprare 176 cnienuaincTo
pouutd o0ydeHue.

C uenbo MooLIPEHNs HAayYHO-UCCIIEI0BATENbCKOW aKTUBHOCTH MOJIOJIEKH, IIPUBJICUEHUS U
3aKperuieHus] HayuyHbIX KaJapoB Ha Kon¢epenuuun Obimm mpoBeaeHbl KoHKypc paboT MoJIoabIX
YUEHBIX, [0 HMTOTaM KOTOPOTO OBLIO BBHIOpAHO Tpoe MoOeauTeNe, NMPeACTaBUBLIMX JIydIlIHe
cTenioBbie qokiansl, U [lonydunan Konkypca «YMHUKY.

B pamkax koH(epeHIuN IpOoIUIM BCTPEUN BEAYLIUX 3apYOEKHBIX YUEHBIX C COTPYJHUKAMU
kadgenp Cubl'MYVY; mnpodeccop VYuupepcuteta Banpepbunta Bacummii Ilonocyxun mnpouen
OTKPBITYIO JIEKIHIO: «OCOOEHHOCTH MMMYHHOIIATOTeHE3a XPOHMUYECKOW OOCTPYKTUBHOW OOJIE3HU
JIETKUX» [ CTYJIEHTOB MeJIuKo-Onosoruyeckoro akyinsrera CuolI'MV.

MexnyHapoiHas Hay4dHO-TIpakTH4ecKas KoHgepeHuus «MoJeKynbl U CUCTEMBI JUIsS
JMAarHOCTUKM M aJpecHOM TepamuuW» Ha HaydHOM miomanke CHOMPCKOro rocynapcTBEHHOIO
MEIUIMHCKOTO YHUBEPCUTETa OOBEIMHUIIA BEAYLIUX OTEYECTBEHHBIX M 3apyOEKHBIX YUYEHBIX U
CMELUAINCTOB U3 pa3IMyHbIX 001acTeil 3HaHUIl — XMMMKOB, OMOJIOrOB, (papMalleBTOB U Bpadei-
KJIMHUIUCTOB, pabOTalOIIMX B HANIPaBICHUU MOBbIIEHUS 3()()EKTUBHOCTU JUArHOCTUKH U TEpanuu
COLIMAJIbHO-3HaYUMBbIX OoJie3Heil. [loBbimienne 3ppeKTUBHOCTH TMArHOCTUKU U Tepanuu 0oJie3Hel
Ha MYyTH Mepexoja K IEePCOHAIM3MPOBAHHON MEIUIIMHE HEPa3pbIBHO CBSI3aHO C BBIABICHUEM
BBICOKOCTICLIU(UYHBIX MAapKEPOB, CHHTE30M M HCCIIEIOBAHHUEM HOBBIX JICKAPCTBEHHBIX MOJIEKYI,
MIOMCKOM MOJIXOJI0B K peallu3allii aJpPecHOr0 TepareBTUYECKOrO0 BO3JEHUCTBUS, T.€. C PEIICHUEM
MMEHHO TeX Hay4yHbIX MPpobiieM, KoTopble U o0cyxkaanuch Ha Konpepenium.

[Tpoenenne Kondepenunn ObIO NpUypoueHO K S5-T€THIO LEHTPAlIbHONM Hay4yHO-
uccnenoBaTenbckoi adoparopun Cu6bI'MVY. B cBs3u ¢ yem, B nporpamme Kondepeniuu Obuin
MIPE/ICTaBIECHbl JOKJIaJbl MO OCHOBHBIM HAIpPABJIEHUSM HCCIEIOBaHUM, MPOBOAMMBIX Ha 0Oaze
I[ITHWJI, B TomM uncie coBMecTHO ¢ Kadeapamu CHOMPCKOTO TOCYAApCTBEHHOTO MEIUIIMHCKOIO
YHUBEPCUTETA U IPYTMMH Hay4YHO-HCCIEA0BATEIbCKUMHU YUPEKACHUSIMH.

3anaueii Kondepenuunn Obuto Kak o0OCYXAECHHE YXKe TOIY4YeHHBIX B pe3ylbTaTe
MEXPErHOHAIbHOTO M MEXKIYHAPOJIHOTO COTPYJHUYECTBA PE3YJIbTATOB HCCIEIOBaHUM, Tak U
CTUMYJUPOBAaHHE HOBBIX Pa0OYMX KOHTAKTOB, MOMCK TOYEK MEpeceueHHs] HAyYHBIX WHTEPECOB C
1enbio (opMHpPOBaHUS NMEPCIIEKTUBHBIX TeMATUK uccienoBanus. Ocoboe BHUMaHne KoHndepeHnuuu
ObUIO ylieneHO OOCYXACHHI0O METO/OB IOJIyYEHHs] M XapaKTePUCTHUKH OMOJIOTMYECKH-aKTHBHBIX
CyOCTaHIIMM, MOUCKY AMATHOCTUYECKUX M TEParleBTUYECKUX MOJIEKYISPHBIX MUIICHEH, pa3paboTke
HOBBIX JUArHOCTMUYECKHUX YCTPOWCTB M TMOJAXOAOB K BHM3YyaJW3allUU MAaTOJOTMYECKUX OYaros,
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CO3/IaHUI0 CHUCTEM aJpPECHOW JIOCTaBKH JJIs TapreTHOM Tepamuu. AKTHBHO OOCYXIalUCh
MepeIOBbIe PEe3yNbTaThl M JAOCTHKEHHUS HAYKU 1O TAKUM «TOPSYMM» TeMaTHKaM Kak: aJipecHas
J0CTaBKa, OMOCEHCOPBI, BU3yaJIn3alus IN VIVO, siiepHas MeIUIIMHA, KJICTOYHAs Teparus, CHHTE3
HOBBIX JICKApCTB, HCCIEAOBAaHUS MHKPOOOMa, MOUCK HOBBIX OMOMapKepoB 3a00JieBaHUN M HOBBIX
TEepaneBTUYECKUX MUILICHEH.

bonbumiuM nmpeuMyIecTBOM CTall MEXKIUCHUIUIMHAPHBIA XapakTep MEpONpUsATUS —
Kondepennust cobpania y4eHbIX M CHEIHAIMCTOB B OOJIACTH XMUMHH, MOJEKYJISIPHOW OHUOIOTHH,
ouoxumuu, ¢apMalud W MEAUIMHBI, oOecreymia BO3MOXKHOCTh MPSIMOIO JAMAajora MexAy
MIPAKTUKYIOIIUM BpadoM U pa3paboTIUKOM - XUMHUKOM, pu3ukom, 6uonorom. C 3ToM TOYKH 3pCHUS
paciidpeHre KOOMepalud U BCECTOPOHHETO COTPYAHHUYECTBA MEXAY NEPeIOBHIMH HayYHBIMU
IpyNIaMy MPEACTABISCTCS PEAbHBIM IIIarOM Ha IyTH MOBBIIICHHS YPOBHS HAyYHBIX Pa3pabOTOK
JUIS MEAMIMHBI U UX CKOPEWIIEro BHEIPEHHs B MpakTH4ecKoe 3ApaBooxpaHeHue. Kondepenus
MO3BOJIMJIa HE TOJIKO TIOBBICUTh HAYYHYIO KBATU(MKAIMIO YYCHBIX B OOJACTH MOJICKYISIPHOMN
OMOJIOTHH, TEPCOHATU3UPOBAHHON  MEAMIMHBI, (apMaleBTUYECKOW XHMHUH, O3HAKOMUIIA
CHUOUpPCKUX YYEHBIX C TMEPEAOBBIMH JOCTIDKEHUSIMU TEOPHH W TPAKTHKU TEPEUUCICHHBIX
HampaBlieHUH, o0ecrieunsia 0OMEH OMBITOM U YCTaHOBJIEHHE MPO(ecCHOHATBHBIX KOHTAKTOB.

Ha Kondepenmun Taxke mporuia BeICTaBKa KOMIIAHWH, MPOU3BOJAUTEICH U MOCTABIIUKOB
PEaKTUBOB M1 MEAUKO-OMOJIOTUYECKUX HCCIIEeIOBaHUM, MEIUIIMHCKOTO O0OpyIOBaHUS H
(dhapMaKoTeparneBTHUECKUX CPEICTB.

B Marepuanax Kondepeniuu mnpeacraBieHa uHdopMmanus O 3aciAylIaHHBIX —Ha
Kon(pepeHnmy MIeHApHBIX JICKIUAX BEAYIIUX YYCHBIX, TE3UCHI JOKIAJ0B, IMPHUBEICH CIIMCOK
CTEHJIOBBIX JOKJIAJ0B U aBTOPCKUN yKa3aTesb JOKJIATIYHKOB.

Kondepennust mnpoBeraeHa mnpu  (GuHAHCOBOM  momnepxkke Poccuiickoro  donma
(dbyHIaMeHTaNIbHBIX UccienoBaHuil mpoekT Nel7-04-20574
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I'ycakosa C.B.

3amecmumenu npedcedameins OpeKOMUMEMA.

3uma A.IL, Ilepmuna A.T'.

Unenvt opexomumema:

Bopo6resa O.0., lopodeera O.b., Ebumona JI.B., 3a6onoukas T.M., 3sikoBa M.B., lIBanos B.B.,
Kpusomekos C.B., JIexxasa C.I1., IletpoB B.A., Poskuna K.W., Tarapunosa JI.E., ®exopora O.C.,
IIeBmoBa H.M., llleBuenko M.A.

MexayHapoAHBIN NPOrPAMMHBII KOMHTET

IIpeocedamens npocpammmoco Komumema.
[Tpodeccop baitkoB A.H. (Tomck, Poccust)

3amecmumenu npedcedameist NPOSPAMMHO20 KOMUMEMA:

n-p men. Hayk 3uma A.IL (Tomck, Poccust)

kanz. 6uon. Hayk [lepmmna A.I'. (Tomck, Poccus)

Ynenvt npoepammnozo Komumema:

IMpodeccop, PhD CyxopykoB I'.B. (Jlonmon, BemukoOpuranus), npodeccop, A-p XHUM. Hayk,
Kpacuos B.I1. (EkatepunOypr, Poccus), mpodeccop, n-p xum. Hayk ['opun J[.A. (Mocksa, Poccus),
npodeccop, a-p mea. Hayk Illabamosa N.I1. (Mocksa, Poccus), MD, PhD Atounn JI.H. (bocrom,
ClIA), PhD HaymoBa A.B. (Cudtn, CILA), a-p men. nayk JlutunoBa JI.C. (Kamununrpasm,
Poccust), nmpodeccop, n-p men. Hayk XmycoB U.A. (Tomck, Poccust), n-p men. nayk Cazonos A.D.
(Tomck, Poccus), 1-p dapm. Hayk beroycoB M.B. (Tomck, Poccus), n-p men. mayk Bropymmma C.B.
(Tomck, Poccus), a-p men. Hayk I'ycakoBa C.B. (Tomck, Poccus), mpodeccop, A-p Men. Hayk
CrenoBas E.A. (Tomck, Poccust), a-p mea. nayk ®@emnoposa O.C. (Tomck, Poccus), moreHT, KaHz.
6uo:. Hayk MBanos B.B. (Tomck, Poccus)



INJIEHAPHBIE JIEKIIUHU

MD, PhD Arouun JImutpuii HukoaeBuu
Targeting stroke — basic studies
Maccauycetrckuii rocriutaib Ha 6a3e ['apBapackoro yausepcutera, bocton, CIIA

IIpodeccop, PhD Banae Benae I'putn
The versatile use of micro-computed tomography for preclinical research applications
JIéBeHckuit kaToMueckuii yuuBepcutert, JIEBeH, benbrus

J.x.H., mpodeccop IN'opun AmMurpuii AjiekcaHaApoOBUY
[Tpumenenne GOTOHUKH U TUTA3MOHUKH B TEPAHOCTUKE
CKOJKOBCKHMIM MHCTUTYT HayKH U TeXHOJIOrui, MockBa, Poccust

JA.M.H. I'ycakoBa CBet/1ana BasiepreBHa

OObeM-3aBHCUMBIE MEXaHU3MBl PETYJSIIIMA COKPATHUTEIbHOH AaKTHBHOCTU TJIAJIKOMBIIICYHBIX
KJIETOK COCYJIOB MAJIOr0 Kpyra KpoBOOOpaIleHus

Cubupckuil rocyaapcTBEHHbIN MEAUIIMHCKUM yHUBEpcUuTeT, Tomck, Poccus

A.X.H., mpodeccop, 3acaykeHHbIH AesiTeqb Hayku P® KpacHos Bukrop IlaBioBuu
DHAHTHOMEPHO YUCTHIE JIEKAPCTBEHHBIE MpenapaThl
Wuctutyt oprannyeckoro cuare3a umenu M. 4. [Toctosckoro YpO PAH, Exkarepunoypr, Poccus

J.6.H. Knukaiisio Anna CepreeBHa

[{udpossie ynpapiseMble JIEeKapcTBa: IUArHOCTUKA U Tepanus ¢ UCII0JIb30BaHUEM allTaMepoB
KpacHosipckuii TOCYZapCTBEHHBI MEIWIMHCKHIA yHuUBepcuTeT uM. mpod. B.D. Boiino-
Scenenkoro, Kpacnosipck, Poccus

J.X.H., npodeccop Maxyra Anexcanap I'eopruesunq

Konblorarsl TepaneBTHUYECKHUX areHTOB C TKaHeCcTeUM(PUUEeCKUMHU JIMTaHJaMu: Tpenapartbl s
Tepanuy OHKOJIOTHYECKUX 3a00IeBaHUN

Pocculickuit XuMHuKo-TexXHONOrn4ecknii yausepcuret umenu .M. Menneneesa,

MockBa, Poccus

J.6.H., npodeccop Momkun Muxauna [laBroBuu
Hetipodusnonornueckue 3phekTsl HAHOPA3MEPHBIX adPO30JIEH
Wuctutyt nuronorun u renetuk CO PAH, HoBocubupck, Poccus

PhD HaymoBa Anna BiagumupoBHa
Genetically encoded iron-associated proteins as MRI reporters for molecular and cellular imaging
Bammunrronckuit yausepcurer, Cuati, CIITA

MD, PhD, ScD ITonocyxun Bacuinii Bragumuposuq
Airway bacteria drive progressive small airways pathology in constrictive bronchiolitis
Yuusepcurer BannepOunbra, Hamsumn, CIITA

K.x.H. [loctHukoB I1aBesa Cepreesu4
Surface modification of periodical structures as approach to design of ultrasensitive SERS-sensors
HH Tomckuii monuTexHU4ecKuil yHuBepcureT, Tomck, Poccus



IIpodeccop, PhD Cyxopyxkos I'1e6 BopucoBuu
Remote controlling of micro- and nanosized delivery systems
JlonpoHckuit yHuBepcuteT KoposieBbl Mapuu, JIonnon, Benukobpuranus

K.0.n. Taxt Auexkcanap Buxkroposuu

[lepcoHanu30BaHHBIA MOAXOA K MHKpOOMOTE KHIIEYHHKA C TMOMOUIblo aHanmu3a «bompmimx
JAHHBIX»

000 «Kuomukcy», Mocksa, Poccust

A.M.H., npodeccop XiaycoB Urops AiboepToBHY

MopdodyHkIoHaIbHAS peakius KIETOK 3y- M MPOKapUOT Ha KanbluiiochaTHbIe TOKPHITHS C
AHTUMHUKPOOHBIMU CBOMCTBAMH

Cubupckuii rocy1apCTBEHHBIN MEAUITUHCKUIM YHUBEPCUTET, ToMck, Poccust

Jd.m.H., mpodeccop Uepnor Biaagumup UBanosuu
SAnepHast MenuIMHA B IMATHOCTUKE U aIPECHON T€panuu 3JI0Ka4ECTBEHHBIX HOBOOOpa30BaHUI
HUNU ouxonoruu Tomckoro HUMII, Tomck, Poccus

A.m.H., mpodeccop [lla6anoBa Upuna IlerpoBHa

Kimanueckas LHUTOJIOTHUA U MOJICKYJIAPHBIC MULICHU: PCAJIbHOCTD U IICPCIICKTUBLL

Poccuiickass MemuIMHCKash akaJeMus HEMpPepbIBHOTO  MpodeccHoHaTbHOTO  00pazoBaHUs
(PMAIIO), Mocksa, Poccus

PhD llenerkun Urops AnexkcanapoBuyd

Basic approaches for screening of bioactive small molecules with potential pharmacological
activities

YuuBepcurer mrara Monrana, bosmen, CIIA

PhD SApubix Bacuimii Jleonuaosuu
OHJ0reHHbIN TKaHeBOl KoHTpacT B MPT: ocHOBHbIE IPUHIUIIBI M HOBBIE BO3MOXHOCTHU
Bammunrronckuit yausepcuret, Cuati, CIIA



TE3UCHI 1OKJIAIOB

MATHUTHBIE HAHOUYACTHIIBI OKCHJIA KEJIE3A B IMATHOCTHKE
U TEPAIIUU OITYXOJIEN

M.A. AGakyMoOB
Hayuonanvnuiii uccnedosamenvcxuti mexronoeuuwecxkuii yrueepcumem MHUCuC, Mockea, Poccus
Poccuiickuii nayuonanvuwli ucciedosamenbCckuti MeOuyuHcKkutl yHusepcumem umenu H.U.
Ilupoeosa, Mockesa, Poccus
e-mail: abakumov1988@gmail.com

B Hactosmee Bpemsi Bce OOJbIIMM MHTEPEC B KAYECTBE CUCTEM JOCTABKH BbI3BIBAIOT
MarauTHble HaHoyacTulel (MHY). Hanmuune MarHuTHOTO siipa Mo3BOJISIE€T UCHOIb30BaTh OJO0OHBIE
MHY B xayectBe MPT KOHTpacTHBIX areHTOB, TEPANEBTUYECKMX areHTOB IIPU MAarHUTHOU
TMIIEPTEPMUH, CPEJICTB MarHUTOHANPABICHHOW JocTaBkU JiekapcTB. Cpeau momobueix MHY
HanOonee nepcnekTuBHBIME sBisitorcss MHY jkenesa M ero OKCHIOB, TaK Kak CpPeAW BCEX
MarHUTHBIX MaTepHAaJIOB Xelle3a sBisgeTcs: Hanbosee 6MocoBMeCcTUMBIM. K cojkaneHuto, MarHUTHbIE
HAHOYACTHUIIHl HA OCHOBE OKCHJA Kelle3a HeCTAaOMIbHBI B BOJHBIX PAacTBOPaxX M TPEOYIOT HAJIHUUS
000710YKM M3 OMOCOBMECTUMOIO HOJMMEpa Ul HPUJaHMUsS arrperaTuBHOM YCTOMYMBOCTH B
¢duznonornueckux ycioBusix. Kpome Toro, 6ombinoe pasHooOpazne OMOCOBMECTUMBIX MOKPHITHA
MO3BOJISIET paclMpUTh crnekTp ¢yHkuuii MHY, B uyacTHOoCcTM oOecneuuTh HMMOOMIN3ALUI0
JIEKapCTBEHHBIX MIPENapaToB JUIsl UX JOCTaBKU B OIYXOJIEBBIN Ouar.

Jis co3nanus MyabTU(QYHKIIMOHAIBHBIX HAHOYACTHUL], 00JIaAAI0NMX KaK JUarHOCTUUYECKOH,
Tak U TEparneBTHUYECKONM KOMIIOHEHTaMM, HaMHM ObUIO pEIIEHO MHCIIOJIb30BaTh MAarHUTHBIE
HAHOYACTHIIBI OKCHJIA XKEJIe3a, MOTYyYCHHbIE TEPMUUYECKUM PA3JIOKEHUEM alleTUJIalleTOHAaTa XKelle3a
B OeH3wioBoM crnupTe. s mpupaHus KOJJIOMIHOM CTaOMJIBHOCTH HaMu OBLIO pa3paboTaHO
MOKPHITHE HAa OCHOBE CHIBOPOTOYHOIO anbOyMuWHa C HOCIEAyIoLel cradunu3anued mnyTéM
CIIMBAHMUS ITYTapOBBIM ajbAerugoM. [lomyueHHble HaHOUACTUIBI 00J1aAat0T TuameTpom meree 100
HM U TOPOSIBJIAIOT BBICOKYI KOJUJIOWJHYIO CTaOMJIBHOCTb NMPH XpPaHEHWH. MarHuTHbBIE CBOMCTBa,
o0OecrieueHHble HATMYMEM HAHOKPUCTAJIIOB OKCHJA JKeJie3a, MO3BOJISIOT MCIO0JIb30BaTh MOJA00HBIN
Mmatepuan B kauectBe MPT koHTpacTHOrO areHTa, a mokpbsitTue u3 YCA cnoco6HO UMMOOUIN30BATh
P NPOTHUBOOIYXOJEBBIX IpEeNapaToB, TaKWX Kak JIOKCOpPYOWILMH, LMCIJIATHH, WIN
(oToCceHCUOUIN3aTOPbI OaKTEPUOXJIOPUHOBOTO PSAA.

B skcneprMeHTax Ha MOJIEJIBHBIX OIYXOJIEBBIX JIMHUAX HAMM ObUIO TOKA3aHO, YTO 3arpys3Ka
IIPOTHBOOITYXOJIEBBIX IPENApaToB HE BIUSET HA UX 3(PPEKTUBHOCTh B KayeCTBE LIUTOCTAaTUKOB, a
BKJIIOUEHUE JaHHBIX mpemnapatoB B coctaB MHY mno3Bossier CyIIECTBEHHO YBEIMUUTh HX
3¢ HEKTUBHYIO KOHIIEHTPALUIO B paCTBOPE.

Kpome Toro, 3a c4€r uCHONb30BaHUA KapOOAMMMHIHON XUMHUM HaM yJajioch
koHblorupoBatb MHY ¢ MOHOKJIOHANbHBIMM aHTUTENAMH K (aKTOpy pocTa SHAOTENUs COCY/AOB,
YTO MO3BOJIMIIO CYILIECTBEHHO YBEJIMYHUTh UX CPOJACTBO K OMYXOJIeBOM TkaHU. BBeneHne mogo0HbIX
HAHOYACTHI], 3arpy’>KeHHBIX JOKCOPYOHIIMHOM, MBIIIAM C TPEABAPUTEIBHO HMIUIAHTUPOBAHHOU
OMYXOJIBI0  aJCHOKapIMHOMBI ~ MOJOYHOM  xenme3sl 4T1  mpuBeno K yBEIMYEHUIO
IIPOJOJKUTENBHOCTH XU3HU Ha 50% 110 CpaBHEHUIO ¢ KOHTPOJIBHOM IPYIIION.
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CO3JIAHUE U JOKJIMHUYECKHUE UCCJEJIOBAHUS
BBICOKOCHELIM®UYHOI'O PAJJMOXUMHUYECKOT'O COEINHEHUSI
IJISI PAIMOHYKJIMJIHON TMATHOCTHKHN OHKOJIOT MYECKUX
3ABOJIEBAHUM C THHEPOKCIHPECCHUEM Her-2/neu: IEPBBIE
PE3YJIbTATBI UCCJIEJOBAHUS

O.J1. Bparuna'’, M.C. Jlapbkuna®, E.C. Craciok’, B.M. Yepnos™?, M.C. ¥Ocy6os”*, B.C.
Clcypnzmnz, C.M. I[eeBZ’S, P.B. 3e.m>qaﬂl’2, M.A. BynnaK031'2’4,
E.A. I/IJILI/IHaZ, A.A. MenBeueBal‘z, W.I'. Cunniakun’?
! Hayuno-uccneoosamenvckuii uncmumym onkonocuu, Tomckuti HaYuoOHaIbHbLU
uccnedosamenvbekuil meouyurnckuil yeump, Tomck, Poccust
2 Hayuonanvnuiii uccneoosamenvckuti Tomckutl nonrumexuuueckuti ynusepcumem, Tomck, Poccus
3 Cubupckuii cocyoapcmeaennviii meouyunckuil ynusepcumem, Tomck, Poccus

4 Hayuonanvnuiii uccnedosamenvcxuti Tomckuti cocyoapecmeenuviil yuugepcumem, Tomck, Poccust

> Hucemumym 6uoopeanuveckou xumuu um. akao. M.M. [lemsaxuna u FO.A. Osuunnuxoea PAH,

Mockea, Poccus
e-mail: bragina_od@mail.ru

Ha npoTspkeHnn nAByX MOCIEIHUX AECATUIIETHH OCOOBIM MHTEpPEC BBI3bIBAET H3YYEHUE
MOBEPXHOCTHOTO peuentopa Her-2/neu, rumepakcrpeccus KOTOPOro OTMEYAETCsl Ha MOBEPXHOCTU
MHOTHX 3JI0KauY€CTBEHHBIX 00pa3oBaHuii. HecMOTps Ha BBICOKYIO 3()PEeKTHUBHOCTD, CYIIECTBYIOIINE
METOJIMKH BBISIBJICHHsS cTaTyca Her-2/neu UMEIOT psd CYIIECTBEHHBIX HEIOCTAaTKOB, 4YTO
00ycCiTaBnTMBaeT HEOOXOAMMOCTh IOMCKA HOBBIX JMAarHOCTUYECKUX METOJIOB, IO3BOJISIOUINX C
BBICOKOW HH(OPMATUBHOCTHIO U JOCTOBEPHOCTHIO BBISBIIATH 3J0KAUECTBEHHBIE 0Opa3oOBaHUS C
runepakcnpeccueii Her-2/neu. B mociemHue roabl aKTHMBHO pPAa3BHBAIOTCS PaTUOU30TOIHBIC
METOJIbI ISl BBISBJICHHS CHEHU(PUUECKUX OIYXOJEBBIX MHUIICHEH, MpU 3TOM B KauecTBe
«HaLEIUBAIOIIET0» MOJYJIS BHICTYIAIOT aHTUTEIA.

Llenb uccnenoBaHus - CO3aHUE XUMHUYECKU CTAOMIBHOTO PalMOXUMUYECKOTO COCIMHEHUS
JUTS BU3yaJIM3alliK KJIETOK C TUIepakcnpeccueit Her-2/neu.

B kauecTBe «HalENMBAIOLIET0» MOJYJS HCIOJB30BAINCH PEKOMOMHAHTHBIE aJpecHbIE
Mosiekynsl DARPin9 29, B kayecTBe «BH3yalu3upyomero» - TexHenui-99m. B kadecte
XEJIaTUPYIOLIETO areHra IPUMEHSIICS CYKUMHUMU-1-m1 6-(6uc(mupuauu-2-
unmetnin)amuHo ))rekcanoatr (DPAH-NHS ester). MccnenoBanue npoBOIHIOCH ¢ HCIIOIB30BAHUEM 2
KJIETOYHBIX JIMHUN: aleHOKapIIMHOMBI YenoBeka ¢ akcnpeccueit (BT-474) u 6e3 skcnpeccun (MCF-
7) Her-2/neu. XapakrepucTuka CHCHU(MUIHOCTH CBSI3BIBAHUS HCCICAYEMOT0 KOMILICKCA C
peuentopoM Her-2/neu omnpezpensiack ¢ MOMOLIbIO MPSIMON  paJuOMeTpUd U  IUTAaHApHOU
CIUHTUTpAPUH.

Bbixon mMedeHHOro komruiekca coctaBuil Oosiee 91%, mpu pagMoXUMHUYECKOH dacToTe
6osee 94%. [Ipu mpoBeneHUN BU3yaTbHOU CUMHTUTPA)UUIECKON OLIEHKHM 3HAYUTEIHHO OObIas
WHTEHCUBHOCTb HakoIuleHus usydaemoro PO®II orTmeuanace B KyJIbType KIETOK C
runepaIKcrnpeccueil moBepxHocTHoro peuenropa Her-2/neu. Pe3ynbTaTel npsiMoil paguomMeTpuu
TaKk >e MPOAEMOHCTpUpOBaIM Oojee BbIcOKOoe HakoruieHue POIl B kieToOyHOW JUHHUM
aZIeHOKapLMHOMBI MOJIOYHOHN Xkene3bl yenoBeka BT-474 ¢ rumepskcnpeccueir Her-2/neu no
CPaBHEHMIO C KOHTPOJIBHOH I'PYIIION.

Pe3synbrartel wmcciaenoBaHuil iN VIO MPOJEMOHCTPUPOBATIHM BBICOKYHO CTaOMILHOCTD
M3Yy4aeMOro CO€IMHEHUS U €r0 BBICOKYIO CIEU(PUIHOCTD.
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MATPUKCHI IS PETEHEPATUBHOM MEJTUITAHBI

C.N. Fopennncmlﬁ*, K.C. CrankeBuny, P.O. I'yasie, B.B. Jlucuna, E.H. boab6acos,
C.U. TBepaoxjiedoB
Tomckuu nonumexunuyeckutl ynugepcumem, Tomck, Poccus
e-mail: semgor93@gmail.com

BonokHucThie CTPYKTYpbl Ha OCHOBE OMOpasiiaraéMbIX IMOJIMMEPOB Ha JaHHBIH MOMEHT
IIMPOKO HCIOJB3YIOTCS B PErCHEPATUBHONW METUIIMHE B KadecTBE cyOcTpaTa ais mponudepanuu
KJIETOK 3aMeIaeMOoil TKaHH, a TaK)Ke KaK CUCTEMbl JJOCTABKH JIEKAPCTBEHHBIX cpeacTB. OTHUM U3
HanOoyiee TMOMYJSPHBIX MAaTEpUANOB JUIA TAaKUX M3JENUN  sBIseTCS OuopasiaraeMelii U
OMOCOBMECTHMBIN mojuMep, noaumosiounas kuciora (IIMK), o6namgaronuii U psaoM HEAOCTATKOB,
B YaCTHOCTU — TUAPO(POOHOCTIO M OTCYTCTBHEM OHonorndeckoi aktuBHOCTH [1]. Llenbto manHoOU
paboTHI OBLIO MOTYyYEHHUE HOBBIX THOPUIHBIX MaTepuaioB Ha ocHOBE ckaddonmos u3 [IMK.

Monenbabie ckaddoIbl, U3TOTOBICHHBIE METOJIOM 3JICKTPOCIUHHUHTA, pazMepoM 10x30
cM nomerani Ha 10 MUH B cMech Toiyos/aTanod = 1/9 (00.) mis oOpa3oBaHMsI aKTUBHOTO CJIOS,
CIOCOOHOTO TMOTJIOMIATh BEIIecTBAa M3 BHemIHeW cpenbl. [locie storo ckaddonn mepenocunn B
cpeny, CoAcpXkallyro MOAUQPUIMpPYIOMMA areHT: mapsl woxa, 0,1 % pacTBOp MOIMAKPUIOBOI
KHCJIOTBI, WM  pacTBOp  JkejdaTuHa  KoHmeHTpamued 0,005 wmr/mu.  Mopdomnoruto
MoUGUIMPOBAHHBIX cKaddonno u3ydanu merogom COM (Quanta DualBeam, FEI Corporation,
CIIA). AntubakTepHallbHyI0 aKTUBHOCTH cKaddoiamoB, MOAUGUIMPOBAHHBIX HOIOM, B
otHomreHnu E. coli oueHumBanu meromoM cepuilHbIX pasBefcHuil. KpaeBoit yron cmaunBaHus
ckad}onoB ¢ HaHECEHHBIM XKelaTUHOM Hu3ydanu Ha ycraHoBke EasyDrop (Kruss, I'epmanus).
KoBanentanoe HaHeceHue ¢uryopecieHTHOro 2-henun-1,3-6en3okca3on-5 amuHa Ha cKaQOIIIbI,
MOAU(PUIIMPOBAHHBIE TOJIHMAKPUIOBOM KHCIOTOM, MPOBOMIIN COTIIACHO METOAY, ONMCAaHHOMY B [2].

Pesynbrarer COM IeMOHCTPHPYIOT, YTO MPOBEICHHOE MOAM(PHIMPOBAHME HE BIUSET Ha
Mopdosorutro  ckapdonmoB.  Ckaddonapl, MOAMPUIMPOBAHHBIE  HOJOM,  IPOSIBIISUIN
0aKTEepUOCTATUYECKYI0 aKTHBHOCTh 1O oTHomeHutio k E. coli. Ckaddonabr ¢ sxenatuHoM,
HAHECEHHBIM Ha IMOBEPXHOCTh BOJIOKOH, O0JIajjalid MOBBIIIEHHON TUAPOPUIBHOCTHIO. MeToaoM
(bayopuMeTpuH TMOATBEPKACHO KOBAJICHTHOE HaHeceHue 2-(enmi-1,3-0eH30Kca3on-5 amuHa Ha
MOBEPXHOCTh CKahPona0B, MOIUDUIIMPOBAHHBIX TOTUAKPUIOBOI KUCIOTOH.

Takum 00pa3oM, MpencTaBICHHBIH METO]| MOBEPXHOCTHOTO MOIM(MUIIMPOBAHUS BOJOKOH
ckad}onoB M3 TOTUMOIOYHOM KHCIOTHI Jae€T BO3MOXHOCTh W3TOTABIMBATH MEIUIIUHCKHE
MaTepHalibl, 00JIaAaloNINe Pa3IMYHBIMU CBOMICTBAMH, B 3aBHCHUMOCTH OT OyIyIIeTo MPHUMEHEHHSI.

Jlureparypa

1. Khorshidi S., Solouk A., Mirzadeh H., Mazinani S., Lagaron J.M., Sharifi S.,
Ramakrishna S. // Tissue engineering and regenerative medicine, 2015. — 10. — 715-738.

2. Stankevich K.S., Danilenko N.V., Gadirov R.M., Goreninskii S.I., Tverdokhlebov S.1.,
Filimonov V.D. // Material Science Engineering C. 2017. —71. — 862-869.
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OBBEM-3ABUCUMBIE MEXAHU3MbI PEI'YJISIHUA
COKPATHUTEJIBHOU AKTUBHOCTHU I''TAAKOMBIIIEYHBIX KJIETOK
JIEI'OYHbIX COCYA0B

C.B. chaKOBa*, B.C. Poinuenko, JI.B. Cmaramii, 10.I'. bupyanna, A.B. Hocapes,
M.A. Measenesn
Cubupckuii 2cocyoapcmeennwlil meouyunckuu ynusepcumem, Tomck, Poccus
e-mail: gusacova@yandex.ru

B cBsi3u ¢ HENOCTATOYHOCTHIO 3HAHUI O POM 00beMa KJIETOK M 00BEeM-UyBCTBUTEIHHOIO
Na*, K', 2CI" «xorpancmopra (NKCC) B peryisuud COKPAaTUTENbHOH  aKTUBHOCTH
rmagkoMbliieyHblx KieTok (I'MK) nerounoit aprepum (JIA) Obl10 M3ydeHO BIWSHHUE W3MEHEHUS
oobpema 'MK Ha ux cokpaTtuTenbHyto akTUBHOCTB U postb NKCC.

CokpaTUTENbHYI0 aKTUBHOCTb J€IHJIOTEIU3UPOBAHHBIX KOJBIEBBIX CErMeHTOB JIA Kphbic-
caM1OB JIMHUU Wistar OLleHMBaJIM METO0M MeXaHOTrpaduu C HCIOIb30BaHUEM YEThIPEXKAHATBHOM
MexaHorpaduueckoir ycraHoBkn Myobath II  (WPI, T'epmanus). AMIUIATYQy OTBETOB
pacCUMTHIBAIM B MPOIEHTAX OT KOHTPOJBHOTO COKpAIICHHWs Ha JEHCTBHE THIIEPKAIUEBOTO
pactBopa Kpebca (30 MM KCl), xoropyro mpunumanu 3a 100%. V3meHneHuss o0bema KIETOK
NO0OUBaIKNCh IOMEIIEHUEM CETMEHTOB JIA B pacTBOPHI C pa3IMYHON OCMOJISIPHOCTHIO.

[ToBbillIeHHE OCMOJSIPHOCTH pacTBopa myTeM jaobOaBienus caxapossl (100-300 MM)
MIPUBOAMIIO K PA3BUTHIO COKPALICHUH, aMIUTUTYAa KOTOPHIX 3aBHCENA OT KOHIIEHTPAIIUHN Caxapo3bl.
bnuskoe k moayMakcMMalbHOMY COKpalleHue Habmojganoch B oTBeT Ha 120 MM caxaposbl.
Cuwmwxenne konueHtpauuu NaCl B pactBope Kpebca or 70 mo 40 MM BBI3BIBAJIO pa3BUTHE
TPaH3UTOPHOIO COKpalieHus. MakcumanbHoe feiictBrHe okasbiBanm pactBop 40 MM NaCl
(ammumryna cokpamenus 38,21 (35,93;46,97)%, anurensnocts 32,5 (30,0;39,0) munytsl (n=8,
p<0.05)). BoccraHOBiI€HHEM HOHHOIO COCTaBa HWHKYOAIMOHHON Cpeapl IOCHE JIMTEILHOTO
BO3/CHCTBUS THIIOOCMOTHYECKOTO PACTBOPA BBI3BIBAIO PA3BUTHE TPAH3UTOPHOU M300CMOTHYECKOM
cTpukiuu amruutynoit 31,34 (26,48;34,46)% u pnurensHoCThIO 42,5 (35,75;55,0) Munytsl (n=11,
p<0,05). IIpeno6pabdoTka rnagkomeliieunbix cermeHToB uHrnonropom NKCC Oymeranuaom (10-
100 MmxM) B Teuenue 5, 15, 30, 60 MuUHYT npUBOAKIIA K pa3HOHaNpaBieHHbIM pdexTam. Tak, 10
MKM Oymetanuna (mpenodpadorka 30 MUHYT) yBeIMUMBAJI aMIUIMTYAY cokpaiieHus Ha 120 MM
caxapo3sl, a 50 MkM Oymeranuna (npenodpadorka 30 MUHYT) - CHHXKAJ.

CokpatutenbHas aktuBHOCcTh ['MK JIA Moaynupyercs u3MeHeHHMEM oObeMa KIETOK U
3aBucHT OT akTuBHOCTH NKCC.
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MAPKEPBI TU®OEPEHIIUAJIBHOM TUATHOCTUKHA
AHEMHUYECKOI'O CUHAPOMA Y BEPEMEHHBIX C
METABO/IMYECKUMU HAPYIIEHUAMMU

A.IL 3uma’, H.C. llaxmanosa, T.C. IIpoxopenko, T.B. Cannpuna
OI'bOY BO Cubl’ MY Munzopasa Poccuu, Tomck, Poccus
e-mail: zima2302@gmail.com

JlmarHoctuka U TEpaneBTUYECKOE COIMPOBOXKACHHUE OEpEeMEHHBIX C aHEeMHUYECKUM
CUHIPOMOM SIBJIICTCS BaXKHOM 3a7a4ei aKylIepCKOU NMPaKTUKU. [IpuHATO cunTaTh, 4TO B CTPYKTYype
aHEeMHUYECKOro CHHJpOMa Yy OepeMEHHBIX Ipeobiafaer skeie3oneduuuTHAs aHeMHUs, BbI3BaHHAS
BO3PACTAIOIIMMHU NOTPEOHOCTSIMH B JKeJIe3€ Pa3BHBAIOLIETOCS (ETOIUIAIICHTAPHOTO KOMILIeKca. B
HACTOAIIEE BpeMs BpauaM KIMHUYECKOW MPAKTHKU JOCTYNEH IIUPOKHUNA CHEKTp JabOopaTOpHBIX
MapKepoB, XapaKTEepPU3YIOUIMX MeTaOOIM3M JKelle3a, OJIHAaKO OCHOBHOE WX BHUMAaHHE
KOHIEHTPUPYETCS Ha MapamMeTpax CoAepXkaHUs TreMorjioOMHa, KOHILEHTpAalUKd Kele3a u
MOP(OJIOTHH IPUTPOLIMTOB, YTO HE JAET BO3MOXKHOCTH IH(PepeHIIMPOBATh Kene30AePUIUTHYIO
aHEeMHUIO C IPYTUMH BUIaMU THIIOXPOMHBIX aHEMUH.

B uccnenoanue Obln BKIOYEHBI, 44 OepeMEHHBIX JKEHIIMHBI B Bo3pacTe oT 25-38 er,
HaxoJsIIMecs Ha OOCJIeOBaHUH IO MOBOAY HApYIICHWH YTJIEBOAHOTO OOMEHA: M3 HUX TPYIILY
KOHTpoJsi coctaBmin 12 6epemennbix sxeHumH 6e3 ['CJl u AC, B rpynmy 6epemennsix ¢ 'CH u
AX3 Bomwnu 18 xenmun, rpynny ¢ ['CIl u )KJIA cocraBunu 14 GepeMeHHBIX KeHIIUH. Ha MOMeHT
oOcrieoBaHusl OEpEeMEHHbIE HAaXOIWJINCh Ha IEPBOM M BTOPOM TPHMECTpax OEpPeMEHHOCTH,
CpeIHull CpOK recraiuu y nanueHTok osut 17 nenens. Konnentpauuu nutokusos |1L-1, IL-6, TNF-
a (mr/mut), pacTBOPUMOTO perentopa TpanchepprHa (HMOIB/JT) U TencuanHa (HI/MIT), OTPeIeIIsn
MeTo/IoM TBepAo(dasHoro wuMMmyHodepMeHTHOoro ananu3a. KoHueHTpanuio TpaHcheppuHa
OTIpPENIeIISIIN  TYPOUTUMETPUYECKAM METOJIOM, a KOHIeHTparuio C-peakTuBHOro Oenka (Mr/i)
OTIpEACTISUIN TYpOUIUMETPHUUECKUM METOJOM C JATeKCHBIM ycuieHHeM. JlaHHbIe aHaTU3upOBajH C
ucronp3oBanreM mporpamMel IBM SPSS Statistics 20.

AHanu3upys nojaydyeHHble pe3ynbTarsl 0 KoHueHtpauuu IL-1, IL-6 u TNF-a B ceiBopoTKe
KpOBU OEpeMEHHBIX, MOXKHO OTMETHTb, 4To Yy mnaunueHtok c¢ ['CJ/] ne3aBucumo ot Buga AC
IIPUCYTCTBYET CKPBITOE BOCIAJIEHUE, O YEM CBMJIETENIBCTBYET MOBBIIEHNE KOHLEHTpauuu IL-6 B
CpPaBHEHHUU €O 370poBbIMH OepemeHHbIMU. KoHueHTpamus C-peakTHBHOro Oejika B CBHIBOPOTKE
KpoBU OepeMeHHBIX ¢ AX3 B 3 pasa mpeBbllliaja KOHUEHTPALUIO aHAJIOTUYHOIO MOKa3aTelns Y
o6epemennbix ¢ XA u B 6,5 pa3 Obuta Bblmle, 4yeM y O€peMEHHBIX TIPYMIbl KOHTPOJIS.
KoHuenTpanus pacTBOpUMOro perentopa TpaHcpeppruHa HE MMela OTJIMYMN B 3aBHCHUMOCTH OT
BUJAa aHEMHMYECKOTO CHHJAPOMA, YTO TOATBEpP)KIaeT HaOMIOJeHUsS BpauyeH-KIMHUIUCTOB 00
OTCYTCTBUM HH(GOPMAaTUBHOCTU €ro omnpeaeneHuss y OepeMeHHBIX. [Ipm 3TOM KOHIEHTpauus
rerncuanHa Oblla 3HaUNTENIbHO BhIlIe y OepeMeHHbIX ¢ AX3, yem y GepeMenHbIX ¢ JKJIA.

Takum o0pa3oM, B HacTosiiee BpeMsl BEAYIIMM MapKepOM-KaHAMJIATOM JJIsl BHEIAPEHUS B
KJIMHUYECKYIO MPaKTHUKY SBJISETCS TeNCUIUH. B mepcrekTuBe co3gaHue OOHOBJIEHHOTO alrOpuTMa
T pepeHaIbHON TUarHOCTUKU pa3IMYHbIX BUAOB aHEMHUYECKOTO CHHJpPOMAa y OEpEeMEHHBIX C
HKCTPAreHUTAIbHOM mMaTonoruei (B TOM uyHciae ¢ AMabeToM) HEMHMHYEMO IOBJeYeT 3a coOoM
KayeCTBEHHOE YIIYUIIEHUE TAaKTHUKU TEpaleBTUYECKOrO COMPOBOXKIEHUS JAHHBIX MAlMEHTOB, a
MMEHHO Ha3HaYeHUE MaTOreHeTHUYeCKH 000CHOBAaHHOM Tepanuy aHEMHYECKOTO CHHJIPOMA.
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KOMINVIEKCHOE ®PAPMAIHEBTUYECKOE UCCIEJOBAHUE
BBICOKOMOJIEKYJIAPHBIX COEAUHEHNUHU I'YMUHOBOMU ITPUPO/1bI

M.B. 3LIKOBal*, M.B. BeJonCOBl, M.T. I[am/meuz
! Cubupckuii 2ocyoapcmeennvlii meouyunckull ynusepcumem, Tomck, Poccus
2 HUH Gapmakonozuu u pecenepamusnou meouyunst umenu E.J]. Tonvobepeay, Tomck, Poccus
e-mail: gmv2@rambler.ru

B nocnennue roasl HaOdrOAaeTcs MOBBIIIEHHE MHTEpeca K HCIOJIb30BAHUIO MPUPOJIHBIX
TYMHUHOBBIX BemlecTB. llenbio uccienoBanus sBISETCS HU3YYCHUE MapaMeTpoB CTPYKTYPHl U
uMMyHO(hapMaKooruyeckux cBoiictB rymMmuHoBbIX KucioT (I'K) Topda pazHoro renesa u cnoco6os
MOJTyYEHUSI.

UccnenoBansl 'K neBsitu BuzmoB Ttopda Tomckoil 00sacTH, MOMy4YEHHBIE MICIOYHOW W
nupodochaTHOU SKCTpaKIIUEH. CtpykTypy OLICHUBAJIN CHEKTPOCKOMUYECKUMHU u
XxpomaTorpaUuecKkuMd  METOJlaMH, METOJaMH  3JEMEHTHOIO aHaiu3a M TUTPUMETHH.
buonorndeckyo akTHBHOCTh OIEHUBAIH B KYJIBTYPE NEPUTOHEATHHBIX MaKpO(haroB HMHTAKTHBIX
MbIIeH, mpoaykiuio okcuaa azora (NO) - mo coaep:kaHuio HUTPUTOB B CyIIEpHATAHTAX KJIETOK.

[IpoBeneno wuccnenoBanne BiausgHus ['K Ha NO-cTUMyIuUpyoOIIyr0 CrocoOHOCTh
Makpodaros Mmerrei B koHteHTpamusax 0,1, 1, 10, 50 u 100 Mxr/min. B axcniepuMenTe HaOI01a71aCh
3aBUCHMOCTH cterieHn NO-cTtumynupyromiero qeicTBus ot KoHeHTpauu ['K u atronorum.

Pasnuuynsie ['K omnmuaroTcss mapamerpaMu  CTPYKTYpPhl U CIIOCOOHBI  U3MEHSATH
(YHKIIMOHATTEHOE COCTOSTHUE MaKpo(aroB B CTOPOHY YCHIJICHUS UMHU TTPOBOCTIATUTEIIBHBIX CBOHCTB.
Bbonee Bricokas akTUBHOCTh oTMeueHa aisi nupodocdaTtubix 'K, uro mo3BosseT paccmaTpuBath X
B KAyeCTBE  TNEPCHEKTUBHBIX  HCTOYHMKOB  TIOJYYCHHS  JICKAPCTBEHHBIX  CPEJCTB:
(hapMaKoIOrn4ecKux KOPPEeKTOPOB KUMMYHHOT'O OTBETA.
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NHCYJIMHOPE3UCTEHTHOCTD 1P DKCIIEPUMEHTAJIBHOM
CAXAPHOM JUABETE 1 TUITA: MEXAHU3MbI PA3SBUTUSA

B.B. UBanoB
Cubupckuii 2ocyoapcmeennviii meOuyurckui yrusepcumem, Tomck, Poccus
e-mail: ivanovvv1953@gmail.com

WucynunopesucrentHocTh Tipu CJI 1 Tuma urpaer ropasno 06osiee BaXKHYIO POJb, YeM
npunsaTo cuutatek. S.J. Cleland ¢ xomeramu (2013) BBIABUHY/IM KOHIIEIIIHIO «IBOMHOTO AnadeTa,
KOTOPBIH MpEACTaBIsSeT KOMOMHAIMIO caxapHoro juabera 1 Tuma ¢ OCOOCHHOCTAMHU
PE3UCTEHTHOCTH K MHCYIHHY, Kak 3T0 HabOmomaercs npu CJ1 2 turma.

Llens uccnenoBaHus — U3y4eHUE MEXAHHU3MOB Pa3BUTHSA WHCYIMHOPE3UCTEHTHOCTH Y KPBIC
[IPU UHIYLIUPOBAHHOM aJIJIOKCAHOM caxapHoM auabere 1 Tuna.

WccnenoBanust mpoBoawiid Ha 16 ayrOpenHbix Kpbicax-camiiax Wistar. V8 kpbic
AKCIICPUMEHTAJIbHBIN AMa0eT WHIYIIMPOBAIN YETBIPEXKPATHOW MHBEKIMEH amiokcana (90 mr/kr,
BHYTPHOPIOMMHHO). YyBCTBUTEIBHOCTh K MHCYJIMHY OLICHUBAIM Yepe3 2 HEACIH IMOCIE BBEICHHS
nnaberorena npu uHcynuHTtonepantHoMm tecte (MTT) mo mapamerpy Ky (KOoHCTaHTa ckopocTu
YTUJM3AIMHA TIIOKO3bI). HakioH KpWBOW CHIDKEHHSI KOHIEHTPAIMM TIIFOKO3bI PACCUUTHIBAIHN C
MOMOIIBIO YpaBHEHHUsI JTMHEHHOW perpeccuu ¢ Mcnosib3oBaHueMm nporpammbl GraphPad Prism 5.0
(GraphPad Software, CILIA). B cbIBOpOTKE KpOBH KOHTPOJBHBIX KpPbIC M JKHBOTHBIX C
AKCIIEPUMEHTAJIbHBIM AUA0ETOM OINpPEAEISUIN COJepKaHUe MHCYIHMHA UMMYHOPaJINOMETPUUECKUM
MeTosioM 1ipu oMoty Habopos Insulin (¢) IRMA KIT (Immunotech, Yexwus), riroko3sr (Bekrop-
Becrt, Poccus), tpuarnriuiepoioB (TAT) (Chronolab, Mcnanus), cBOOOIHBIX JKUPHBIX KHUCIIOT
(CXK) (RANDOX, BenukobOputanus). Conepxkanne TAI' B MeYeHHM M CKEJIETHBIX MBIIIIIAX
OLICHUBANIM TIOCIIE SKCTPAKUMUKU M3 HABECOK IMEYEHH M CKENETHBIX MBI JUIHAHON (pakiuuu
cMechio xaopodopm-metanon (2:1).

OKCHEepUMEHTAJIbHBIN caxapHblii Juaber 1 Tuma y Kpbhic OPUBOAWI K Pa3BUTHUIO
WHCYJTUHOPE3UCTEHTHOCTH, O YEM CBHUAETEIHCTBYET CHUKEHHE KOHCTAHTHI CKOPOCTH yTWUJIM3AIUU
rmoko3el pu UTT ¢ 2,31 (2,07-2,63)% rtmoko3sr/mua 10 0,94(0,62-1,19)% T1IIOKO36I/MHH
(p<0,05). Tloebrmenue ypoBusi CXKK u TAI' B CHIBOPOTKE KPOBU KUBOTHBIX C aJJIOKCAHOBBIM
nrnabeToM npuBoAMIIO K yBenuueHuto coaepxkanust TAI' B 3,5 paza (p<<0,01) B ckeneTHBIX MbIIIIAX,
B neueHu cojepxkanue TAID cHmxkanock. OOHapyXkeHa cuUibHAs OTpHIIATelIbHasl TUHEHHAas CBS3b
(r=-0,7665) mMexy K03(hHUITUSHTOM MOTJIOICHUS TJIFOKO3bI TIepudeprudeckuMu Tkausmu pu UTT
u conepkanueM TAI' B CKeNEeTHBIX MBIIIIAX.

Pa3BuTne WHCYTMHOPE3UCTEHTHOCTH TPH AKCIEPHUMEHTAIILHOM caxapHOM jauadere 1 Tuma
accolMUPOBaHO ¢ HakoruieHHneM TAI B CKENeTHBIX MBIIIIaX IKCHEPUMEHTANIbHBIX KUBOTHBIX, B
OTJIMYME OT caxapHOro auadera 2 Tuma, npu KotopoMm HakorsieHue TAI nmpoucxoauT B meueHu u
CKEJIETHBIX MBIIIIIAX.
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MOJIEKYJIAPHBIE OCOBEHHOCTHU PAZBUTUA
IIVIOCKOKJIETOYHOI'O PAKA I'OJIOBbI 1 LIIEN

I'.B. Kakypm{al*, E.C.Koserosa™’, O.B. qepeMnanal, E.JI. Yoiinzonos™?
Y Tomexui HAYUOHATbHBIL UCCTe008ameNbCKUll Meouyunckutl yeump, Tomck, Poccus
2 Cubupckutl 2ocyoapcmeaennwlil meouyunckull yrusepcumem, Tomck, Poccus
e-mail: kakurinagv@oncology.tomsk.ru

Jns  BBISIBICHUS HOBBIX MapKEpPOB paHHEW JUArHOCTUKM M MPOTHO3a TEYEHUs
IUIOCKOKJIETOYHOTO paka ronoBel u 1mmen (IIPT'I) HeoOxomumo wu3ydeHHE MOJIEKYIISPHBIX
0COOEHHOCTEH 3TOro 3a060JIeBaHUs

[TpoTeomubIil aHanu3 CHIBOPOTKU KpoBU NepBHYHBIX OonbHBIX [IPI'I ¢ mumdboreHHbIMEU
MeTracrazamu, 0€3 MEeTacTa3oB M 3J0POBBIX JIMII MpoBoAWIM Ha Macc-criekTpomerpe UltraFlexIIl
TOF/TOF (Bruker, CIIIA). Banmuganus pe3ynbTatoB npoBoauiach merogoM MDA B chiBOpoTKe
kpoBu 52 mnepBuuHbIX OonbHBIX [IPTI (T1-4NO-3MO), 10 mnamueHTOB C XPOHUYECKUM
TUIEPIUIACTUYECKUM JIapUHruTOM C aucriasued snutenus |-l crenenn un 15 3m0poBeIX mui.
Cratuctuyueckyto o0paboTKy MPOBOIMIN C TIOMOIIIBIO Iporpamm Statistica 6.0.

[Tporeom ceiBopoTkH kpoBu OombHBIX [IPTII ¢ MeracTazamu, 6€3 METacTa3oB M 3I0POBBIX
JUI] pa3iMueH U COJEPKUT OCNKH pa3HbIX KiaccoB. s Bamuaaluy MOTYYEHHBIX PE3yIbTaTOB
BbIOpanbl CAP1 u PPM1B. Iloka3zano, uto ceiBopoTouHbIii ypoBeHb CAP1 1 PPM1B paznmuyancs B
rpynmnax KOHTPOJb-AucIuiasus, aucmiasug-pak (p<0,05). ¥V 6onpubix [IPT'I (TINOMO) ypoBeHb
ceiBopotouHoro CAP1 Opur Beime, yem y manueHToB ¢ XI'JI u 310pOBBIX JHIl MOYTH B 2 pasa
(p<0,05). Yposenb ceiBoporounoro PPM1B y 6onpabix XI'JI u TTPT'I TINOMO (p<0,05) Takxe
ObUT BBIIIE KOHTPOJBHOTO M COXPAHSJI TEHACHIHUIO K POCTY C yBenudeHHeM ctaguu. OTmeueHa
nosiokuTenbHas cBA3b ypoBHA CAP1 B ChIBOPOTKE KPOBU OT HAJIM4Msl METACTA30B M OT YpPOBHSA
PPM1B.

BbIsIBIIEGHO HECKOJIBKO KAaHJUJATHBIX CHIBOPOTOYHBIX MapkepoB. [lokazaHo pasnuuune
ceiBopoTouHbiX ypoBHed CAP1 u PPM1B B 3aBucUMOCTH OT pa3Mepa MEPBHUYHOTO OITYXOJEBOTO
ouara, ypoBHsi CAPl or Hanmuus pernoHapsbix metactazoB. Omnpenenenue CAP1 B chiBopoTke
KpPOBH MOXET OBIThH [TOJIE3HBIM JJISl paHHEN AMAarHOCTUKHU B rpymmne nauuenToB ¢ XI'JI ¢ nucnnasuei
SnuUTENUA U A nporuosa reyenus [TPIIII.

15


mailto:kakurinagv@oncology.tomsk.ru

KOPPESIHUS MEXAY KOJTMYECTBEHHBIMUA HAPAMETPAMHA MPT
ITPU MOJAEJIMPOBAHUU JTOKAJIBHOU HILIEMHWH I'OJIOBHOT'O
MO3T'A'Y KPBIC

A.A. Kucems'', JILH. Atounn’?, A.E. AKyJIOBl’3, JL.P. MyCTa(ana“, M.IO. Xoaanopuu', B.JL.
Hpﬂblxl‘S
Y HUU BE Tomckuil 2ocyoapcmeennsiil ynusepcumem, Tomck, Poccus
2 Harvard Medical School, Charlestown, United States
3 HUU Lumonoauu u Ienemuxu CO PAH, Hoeocubupck, Poccus
4 Cubupckuii cocyoapcmeennviii meOuyurckuil yrusepcumem, Tomck, Poccus
> University of Washington, Seattle, United States
e-mail: kisell.alena@gmail.com

Ilenp wuccienoBaHMsT — OLEHKAa BO3MOXHBIX KOPPEJSILIMM MEXIy pa3IMYHbIMU
KOJINYECTBEHHbIMH TapaMeTpamMu MPT © ux B3auUMOCBA3b C JAEMHUCIHHU3ALMUEH B MOJEIU
MIIEMUYECKOTO NHCYJIBTA Y KPBIC.

Hccnenoanue npoBoamiock Ha 15 kpeicax-camuax Sprague Dawley. JlokanbHas uiiemus
MOJEJIMpOBaiach IyTEM OKKIIO3UM CpeJHEH MO3roBOM apTrepuu Ha | dyac ¢ mnocieayroleiu
penepdysueii. CkarupoBanue npopoawm Ha 11,7-T Tomorpade, npotokoisl: PD, Ty, T, ADC u
KapTUPOBaHUE MaKpOMOJIEKYIsipHOW npoToHHOU (ppakuuu (MPF). [Ins rucromorndeckoii oneHKU
COZICpKaHUsI MUEJIMHA UCIIOJIb30BAJICSI METO/I OKpAIIMBaHUs JIFOKCoJIeM ObicTpbiM ciHuM (LFB).

[IpoBeast KOppENALMOHHBIN aHAU3 MEXAY U3MEHEHUsIMU paznnuHbix MPT-nmapamerpos u
n3MeHeHneM uHTeHcHBHOCTH LFB okpammBanust, mMbpl oOHapyxwiu, 4to koppemsuus ¢ LFB
Habmonaercs Tonbko st MPF. Mexny camumu MPT-napamerpamu 3HauMMa TOJIBKO KOPPEISIIIHS
mexny PD u Ti.

Takxe ObUIM OLIGHEHBI KOppensuuu Mexay HaTuBHbiMH MPT-mapamerpamu B ouare.
[Tonyuena 3naunmast koppessius Mexay T1 u MPF, uto roBoput o cinaboii uyBCTBUTEILHOCTH T1 K
JNE€MUETUHU3ALIH.

B Mopenu wumemMu4ecKkoro HMHCYJIbTa B OdYare MPOUCXOJUT ACMHUEIMHHU3ALUSA, YETKO
orpejensieMasi THCTOIOTHYECKH U C MOMOIIbI0 KapTupoBanus MPF, mpu 3ToM nanHbie u3MeHEHUs
XOpOIIO KOPPEIUPYIT Jpyr ¢ JApyroM. bbeuto mokazaHo, 4to T; oOnmamaeT HEKOTOPOMt
qyBCTBUTEIbHOCTHIO kK MPF.

HccnenoBanue BBIMOJIHEHO TpU (UHAHCOBOW Toepxkke Poccuiickoro HaydHoro (oHna,
mpoekT Nel14-45-00040.
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CIIPEH 11 UHTPAOIIEPAIIMOHHOI'O KOHTPACTUPOBAHMUSI
I'VIMOBJACTOMBbBI HA OCHOBE AIITAMEPOB

A.C. Knukaiiio
Kpacnospckuii cocyoapcmeennviii MeOUYyUHCKUL yHU8epcumem
um. npog. B.®. Boiino-Aceneykozo, Kpacrnosipck, Poccus
e-mail: annazamay@yandex.ru

3a00J1eBaeMOCTh MEPBUYHBIMHU OMYXOJISIMU TOJIOBHOTO MO3ra cocTaBiisfeT 12-14 cnyyaeB Ha
100 TeIC. HaceneHus B rof. TakuM oOpa3oM, MOYTH MUJUIMOH YEJIOBEK BO BCEM MUPE €KETOAHO
3a0071€BalOT 3TOM cTpamHoi Oosne3Hpro. Onyxonm 1eHTpanbHOW HepBHOW cuctembl (L[HC)
3aHUMAIOT YETBEPTOE MECTO B CTPYKTYPE MPUUYUH CMEPTHOCTH OT OHKOIIATOJIOTUHU.

['muobnacTombl, caMble 370KauecTBEHHbIE M ObicTpopactymue omyxonu L[HC, naubonee
4acTbl, JICYEHUE UX BKIIIOYAET MUKPOXUPYPIHIO, JIYUEBYIO MIIM XUMUoTepanuto. OCHOBHOH 3ajaueit
XUPYPrU4ecKoro  JIGYEHUS  BHYTPUMO3TOBBIX ~ HOBOOOpa3oBaHHMIl  sBIsETCS  yJalleHUe
3JI0KQYECTBEHHON TKAaHU C MHHMMAJIbHBIM IOBPEXIECHUEM 370POBBIX Y4YacTKOB MO3ra, OJHAKO
TOYHAs HEUPOXUPYPrUS UCKIIOYUTENHHO CIIOKHA M3-32 WHBA3MBHOW MPHUPOJBI TTHOOIACTOMBI U
Pa3MBITBIX TPaHUI MEXKIY OIYXOJIEBHIMM M HOpPMalbHBIMU TKaHAMU Mosra. llociencrBusmu
HEHPOXHPYPrHUECKOro BMEIIATENhCTBA YACTO CTAHOBATCS  pasNuyHble  (PYHKIMOHAIbHbBIE
paccTpoiicTBa rojloBHOro Mmosra. /[ yMeHbIIEHUS PHUCKOB pa3BUTHS MOOOYHBIX SBICHUM U
YBEJIMUEHUS JUIUTETBHOCTH PEMHCCHM HEOOXOAMMO HHTPAONEPALMOHHOE OMNpEeesieHne TPaHHUIL
IJIMOMBI C LIETBbI0 paguKaibHOro ee yaaineHus. Ceiluac B HEKOTOPBIX CIydasiX AJIs ONpeAeseHUs
TpaHUI] OMyXOJel BO BpeMsi MPOBEACHUS OMepaluil HCHOJB3YIOT IMpernaparbl Ha OCHOBE
5-aMUHOJIEBYJICHOBOM KHCIIOTHI, KOTOpbIE€ IMpHU BHYTPUBEHHOM BBEJCHUM HAKAIJIMBAIOTCA B
OImyXxoyieBbIX kieTkax. CyIecCTBEeHHBIMU MHHYCOM SBIIIETCS MX HEJAOCTaTOYHAas Crelu(UuYHOCTb,
IIOCKOJIBKY O3TH Ipenaparbl OKpPAIIMBAIOT TAK)XKE 30Hbl C IOBBILICHHBIM METa0OJIU3MOM, a
HapylIeHHe KpPOBOOOpAIeHUS B OOBEMHBIX HOBOOOpPA30BAaHUAX MO3Ta 3a4acTylO0 MPENSTCTBYET
IIPOXO’KJEHUIO KOHTPACTHOIO Ipemnapara B camy omnyxoisib. Crpeil, B cocTaB KOTOPOrO BXOJSAT
anTaMmepsl ¢ BHICOKMM CPOJICTBOM K KIIETKaM TIIMAIbHBIX OIMYyXOJiel, MEUEeHHbIE (PIIyOpPECIIEHTHBIM
kpacuteneM Brilliant Violet 650, HaHocuTcs BO BpeMsi HEHPOOHKOJIOTMYECKOHN orepanuu
HENOCPEACTBEHHO Ha TOJIOBHOM MO3I, M YEpe3 HECKOJIBKO MIHOBEHMH B ONEPAallMOHHBIN
(byopecueHTHBI MUKPOCKOI CTAHOBSATCS BUJIHBI CBSATSIIMECS O0JACTH U €AMHUYHBIE TOYKH, 3TO
TKaHb TJTHOOJIACTOMBI U KJIETKM WJIM MX CKOIJICHMA. ['JmanbHas OmyXojib MpOpacTaeT AajeKko B
3/I0pOBYIO TKaHb, IJie €€ OOHAPYKUTh HEBOOPY)KEHHBIM TIJIa30M U JIaXKe I0J MHKPOCKOIIOM He
BCEr/la BO3MOKHO, OKpAalllMBaHUE alTaMepaMy MO3BOJISIET YBUAETHh I'PAaHUIBI HOBOOOpA30BaHUS U
YIAINUTh CBATSIIMECS TPAaHCHOPMUPOBAHHbIE TKAHU.

Anrtamepsl — kopoTkue cunrerndeckue JIHK, cBsi3pBaroTCs cO CBOMMM MHUUIIEHSIMH C
BBICOKUM CPOJCTBOM. DTO (DYHKIIMOHAJIbHBIE aHAJIOI'M AHTHUTEN, OJHAKO, MO CPAaBHEHHIO ¢ HUMHU
Oosee xemeBble, CTaOMIbHBbIE, HETOKCHYHbIE W HEMMYyHHOreHHblE. [IpemapaT nMeeT BBICOKYIO
CEJIEKTUBHOCTh M CBS3BbIBAaHHE C TJIMOOJIACTOMOI MO CPaBHEHHMIO CO 370POBOM TKAaHBIO MO3ra,
MEHUHTMOMaMHU M MeTacTa3aMH B T'OJIOBHOM MO3I UM TO3BOJISIET BBISIBIISTH OTAENbHBIE KJIETKH B
npunexamnieil Tkanu (puc.). OH yxKe TpolieNn TOKIMHHYSCKUEe UCTIBITAHUS Ha )KUBOTHBIX B LIeHTpe
JOKJIIMHUYECKUX HccienoBaHuil B I. IIymMHO M HETOKCHYEH NpU OJHOKPATHOM BHYTPUBEHHOM
BBEJICHUM Jaxe B go3e B 50 pa3

Light microscopy Fluorescence Fluorescence
HpeBHma}omeﬁ TEPANIEBTUYECKYIO. Brilliant violet Brilliant violet
O)KI/II[aeTCSI, YTO HOBBIA MCTO YBCIUYUT
TOYHOCTH yYaaJl€HuA 3JIOKQYECTBCHHBIX

HOBOOOPA30BaHUil TIPU HEHPOOHKOJIOTUICCKUX
ornepanuiax, 4YTO MNPUBEACT K MPOIJIICHHUIO
peMuccuu.

Aptamer Gli-2_35
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BHYTPUKJIIETOYHBIE TIPOTEOJIMTUYECKHUE CUCTEMbI KAK
MAPKEPBI IPOI'PECCUHU HEMEJIKOKJIETOYHOI'O PAKA JIET'KOT'O

E.C. KOJIeFOBal’Z*, Nn.B. KOH)IaKOBal, A.A. 33BLHJ‘IOB1’2, J.H. KOCTpOMnuRnﬁ3
Y Tomexui HAYUOHATbHBIL UCCTe008ameNbCKUll Meouyunckutl yeump, Tomck, Poccus
2 Cubupckuti cocyoapcmeaennwiil meouyunckuil yrusepcumem, Tomck, Poccus
8 Tomcxuii o6nacmuoii onkonozuyeckui oucnancep, Tomck, Poccus
e-mail: elenakolegowa@mail.ru

OnyxoneBas mporpeccusi — 3T0O OCHOBHAsl IIPUYMHA CMEPTHOCTH IIPU paKe, €€ IJIaBHbIMU
XapaKTepUCTHKAMU SIBIISIOTCS MHBAa3usi U MeTacrasupoBaHue. HeoOXoaumo u3ydeHHe MapKepoB
JaHHBIX TPOLIECCOB ISl TMPOTHO3a TEUCHHWs M PHUCKA IPOrPECCHpPOBaHUs 3a00JIeBaHUS, YTO
oOycNnaBiIMBaeT aJEeKBaTHYIO TaKTHKy JiedeHHs. B 3TOM cBeTe UHTEPEeCHO H3yueHUue
cieun(UYeCKX BHYTPUKIETOYHBIX MPOTEHHA3 (IIPOTEacOMbl U  KaJbIIaWHBI), TOCKOJIBKY
MPOTEOJUTUUECKHE CHCTEMbl PEryJUpPYIOT KOJMYEeCTBO W (YHKUMU OENKOB, BaKHBIX JJIS
OITyXOJIEBOU ITPOTPECCUMU.

Ilenp uccrnenoBaHus — OLEHUTh (DYHKIMOHHUPOBAHHE MPOTEACOMHON U Kalb[IaWHOBOU
CHCTEM B IIPOrPECCUN HEMEJIKOKIIETOUHOT0 paka jerkoro (HMPJI).

B uccnenoBanue Bonuio 35 manueHToB ¢ auarHozoM HMPJI (T2-3N0-2M0). Matepuanom
JUIS MCCIIEJIOBAHUS SIBUJIMCh HEU3MEHEHHAas M OIlyXoJieBas TKaHM JIETKOrO, B TOM 4YMCJIE TKAaHb
mumboysnoB. B Tkausax omnenuBanu xumoTpuricuHnonodbnyro (XTII), kacmazanogobuyio (KAC)
aKTUBHOCTH TPOTEACOM M aKTUBHOCTh KaibrnanHOB (AK) QmoopumMeTprHuecKkuM METOIOM IO
TUAPONU3Y criennGuueckux GIyoporeHHbIX OJUTOMEeNTH IOB.

[Toxazano ysenunuenue XTII, KAC aktuBHocTell npoteacoM u AK B TKaHU ONyXOju U
TKAaHU METACTaTUYECKH H3MEHEHHBIX JHUM(OY3JI0B IO CPAaBHEHHUIO C HEU3MEHEHHOW TKaHBIO
nerkoro. OOHapy)XeHO W3MeHeHHEe B (DYHKIIMOHUPOBAHMM TPOTECOIUTHYECKHUX CHCTEM B
3aBucuMOCTH OT pasmepa mnepBuyHod omyxomu (T): KAC u XTIl akTuBHOCTH mpOTEacoM
YBEJIMUMBAJINCh B TKaHU IEPBUYHOM omyxoin c ee poctoM, a AK Haobopor cHmkanacs. B
3aBUCHMOCTH OT HaJIMYMsI METAacTa3oB B peruoHapHbix nuMmdoysnax (N): B TkaHu TuM(pOy3noB
OTMEYAJIOCh PE3KOE CHMKEHUE BCEX AKTHUBHOCTEH IMpPOTEacoM U KalbIIaMHOB IPHU TOSBICHUU
MeTactaTuueckoro ovara (mepexoa u3 NO B N1), B nanbHelinieM, npu nepexojie Ha craanio N2
OTMEYaJIOCh MOBBIIIEHNE AKTUBHOCTEN MPOTEACOM, B TO BpEMs KaK aKTUBHOCTH KaJIbIIaMHOB TaK U
OcTaBajach B YTHETEHHOM COCTOSIHHH.

3aKiroueHue: MOTYYeHHbIE PEe3YyIbTaThl CBUETENBCTBYIOT O BOBIEUEHHOCTH MPOTEACOMHOM
U KaJIBIIANHOBOW IMPOTEOIUTHYECKUX CUCTEM B IPOILECCHI OMyX0JyieBOoW Inporpeccun nmpu HMPJI,
YTO MOXET B JaJbHEHIIeM MOCIYXHUTb JJIs pPa3pabOTKU  JOMOJHHUTEIbHBIX TKAHEBBIX
IIPOTHOCTUYECKUX MapkepoB TeueHns HMPIL.
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BUOPE30PBUPYEMBIE ITUHK- U MEIb-COJEPKAIIIAE KAJIBITUH-
POCPATHBIE ITOKPBITHUSA HA ITIOBEPXHOCTHU TUTAHOBBIX
NUMIIJTIAHTATOB

E.T. KOMﬂpOBal*, M.B. Ceneanunkona’, FO.II. IHapReenl’z, H.A. Xﬂyc032'4,
B.B. ]J_Iynneu()Ba4, O.I'. Xasuaxmaroa®, K.A. IOpOBa4, JI.C. JIntBunoBa*
! Hnuemumym ¢usuxu npounocmu u mamepuanogedenuss CO PAH, Tomck, Poccus
2 Hayuonanvnuiii uccneoosamenvckuti Tomckutl nonumexnuueckuti ynusepcumem, Tomck, Poccus
3 Cubupckutl 2ocyoapcmeennwiii meouyunckuil yuusepcumem, Tomck, Poccus
* Banmuiickuii ¢edepanvuwiii ynueepcumem umenu M. Kanma, Karununepao, Poccus
e-mail: katerina@ispmes.tsc.ru

AKTyaJlbHBIM HAIpPaBJIEHUEM MEIULHUHCKOIO MaTEpUajOBEIEHUs SBISAETCS pa3padoTKa
HOBbIX Kajbiuidocharapix (KD) MOKphITHI HAa MOBEPXHOCTH MEAMIIMHCKHAX HMILUIAHTAaTOB. B
MOCTIeTHUE TOJBI ONMPECISIONIMM CTall MOAXO0J pPEereHepaTUBHONW MEIUIMHBI, 0a3UpyIOIIUIics Ha
UCIOJIb30BAHUU PE30POUPYEMBIX MOKPBITUH, CHOCOOHBIX HMHUIMMPOBATH PEreHEpalMi0 KOCTHOM
TKaHW, 3aMEIIaThCs BHOBb OOpa30BaHHOM MW  O0EcleYMBaTh BOBJCUCHHE COOCTBEHHOTO
OCTEOr€HHOr0 IOTEHLMalla OpraHu3Ma B IpollecC OCTeOMHTerpauuu. Bce Oonbmmii MHTEpec
BBI3BIBAIOT MCCIICIOBAHUs, HAIpaBJICHHBIE Ha Pa3pabOTKy CIOCOOOB MpHAaHMs OuoMaTepHaliaM
aHTHOaKTepUAIIbHBIX byHKUIni U U3yueHue 3aKOHOMEPHOCTEN B3aUMOJIeIiCTBUS
aHTHOAKTEpUAIbHBIX areHTOB C OKPYKaIOIIMMU TKaHSAMH opraHuzMa. Psjg uccrienosareneit
OTMEYaeT, YTO OAKTepULUIHOE U NPOTUBOBOCIAIUTEIbHOE AEHCTBUS OUOMOKPBITHI 00YCIOBICHO
HaJIMYMEeM B HX COCTaB€ ONPEJEICHHBIX XUMHYECKMX D3JIEMEHTOB C  MPUPOJHBIMU
aHTHUCENTUYECKUMHU cBoMcTBaMU. K JaHHBIM 3JIeMEHTaM OTHOCATCS LIMHK U ME[b.

B paboTe BBIMOIHEHBI HCCIIEIOBAHUS CTPYKTYPHO-(A30BOTO U 3JIEMEHTHOT'O COCTaBOB U MX
B3aUMOCBSI3U  C  (PU3MKO-XMMHUYECKMMHU U OMOJIOTUYECKMMH  CBOWCTBAMHM  MOKPBITHH,
MOTUGUIMPOBAHHBIX JJIEMEHTAaMH IIMHKA WX Mead W C(HOPMUPOBAHHBIX HA MOBEPXHOCTH
TUTAHOBBIX MMIUIAHTATOB B Ipoliecce MHUKpoayroBoro oxcuaupoBanus (MIO). Meronom
pacTpoOBOM 3IEKTPOHHOW MUKPOCKONMHU MOKA3aHO, YTO LIMHK- U MeAb-coaepxkamme KO mokpeiTus
UMEIOT CJIOXKHYIO MOPUCTYIO CTPYKTYPY, @ IOBEPXHOCTh MOKPBITUM NPEACTABIEHA CTPYKTYPHBIMU
aneMeHTaMu (cepamu) ¢ OTKPBITBIMH TOpaMH. PEHTreHOCTPYKTYpHBIM aHaiau3 mokKas3al, 4To
MOKPBITHS, HaHeceHHbIe MpH HampspkeHusx MJIO 200-250 B, saBnstoTcss peHTreHoaMOp(HBIMU ¢
comepkanueM kpucraumyeckux (a3 CaHPO, u B-CaP,O; menee 8 % 006. IlokpeiTus,
HoJNy4eHHble Opu BbicokoMm HampsokeHun (300 B), umenun amopdhHO-HaHOKPUCTAILTHYECKYHO
CTPYKTYpY ¢ o0bemHoM nosneit pazsr CaHPO,4 no 57 %.

buotectupoBanue in Vitro Zn- u Cu-comepxamux KO mokpeIThil moka3ano OTCYyTCTBHE
urorokcndeckoro neiicteus (COCT P MUCO 10993-5-2009) npu 24-9acoBOM KOHTAaKTE C
KJIETKaMHM KOCTHOT'O MO3Tra KpbIC (’KM3HECIIOCOOHOCTh Ooiiee 72 %), BHICOKYIO KU3HEAEATEIbHOCTh
Y TIOJIBUKHOCTb KJIETOYHON KYJIBTYpPbl MYJIbTUIIOTEHTHBIX ME3EHXUMHBIX CTPOMAJIbHBIX KJIETOK U3
’KUpoBoii Tkanu venoBeka (AMMSCS), ux croco6HOCTh POPMHUPOBATH KOCTHYIO TKaHb B YCIOBUSIX
21-THEBHOTO KOHTAKTa C MOKPBITUSIMH. BBIsIBIIEH aHTUMUKPOOHBIH 3P deKT skcTpakToB Zn- u Cu-
cogepxkauux K® mokpsITHii B OTHOIIEHUH NAaTOr€HHOIO IITaMMa 30J10THCTOro ctaduiaokokka 209
(S. aureus).
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JHAHTHUOMEPHO YUCTBIE JIEKAPCTBEHHBIE ITPEITAPATBI

B.II. KpacHos
Hncmumym opeanuuecxkoco cunmesa um. U.A. Ilocmosckoeo YpO PAH, Examepunbype, Poccus
e-mail: ca@ios.uran.ru

[IpumeHeHue JIEKapCTBEHHBIX CpPEJICTB B JHAHTUOMEPHO YHUCTOM BHJE MO3BOJSET
CYUIECTBEHHO MOBBICUTH 3((HEKTUBHOCT, M OE30MaCHOCTh MX HCIHOJB30BAaHUSA IO CPAaBHEHHUIO C
parniemaramu. llenpio mccnenoBarenbckux padot Jlaboparopun acummerpudeckoro cuate3a MOC
um. N.4. TTocroBckoro YpO PAH sBnsiercst nu3ailH OpUTHHAIBHBIX JIEKAPCTBEHHBIX MPENapaToB U
peareHToOB aCMMMETPUYECKOI0 CMHTE3a Ha OCHOBE aMUHOKHCIIOT KaK XHUPAJIbHBIX CUHTETHUYECKHUX
65okoB. IlpuponHble aMHUHOKUCIOTHI Pa3HOOOpa3Hbl MO CTPOEHHUIO, KOMMEPYECKU TOCTYIIHBI,
0071a/1al0T BBICOKOW OMNTHUYECKOW YUCTOTONH W TPEICTABISIIOT COOOW YHUKAIBLHOE CHIPHE ISt
CO3/1aHMS HAa MX OCHOBE HOBBIX JIEKAPCTBEHHBIX cpelacTB. Hamu pa3paboTaHbl METOIbI CHHTE3a
HUTPO30YPEUIO TPOU3BOJHBIX JUAMUHOKAPOOHOBBIX KHCIOT ¥ UCCICOBAaHBI HX CBOMWCTBA.
BrisiBiena rpymnna coeMHeHH, 00aJaronX 3HAYUTEILHOW MPOTUBOOMYXOJIEBOM aKTUBHOCTHIO.
Pesynbrarom uccienoBanuii sismiiock co3ganue comectHo ¢ POHI[ um. H.H. bioxuna M3 P®
OPUTHMHAJILHOTO MPOTHUBOOITYXOJIEBOTO Tpenapara «JIM30MyCTUHY», KIMHUYECKH HCIOJIb3yeMOro B
HACTOAIIEE BpeMsl s JIEYeHHMs] paka JIETKOrO U MEJNaHOMBI KOXH. YCIEHIHO 3aBepIICHO
JTOKJIMHUYECKOE U3ydYeHHe npenapara «OpMyCcTUH», IpeAHA3HAYEHHOTO ISl JICUEHUS TIEPBUYHBIX U
METaCTaTUYECKUX OIyXOJIed TOJOBHOTO MoO3ra. M3ydeHbl Mpolecchl KUHETHUYECKOTO pas3ieleHuUs
paleMUYeCKUX aMHUHOB II0J] JCHCTBUEM JMACTEPEOCEIICKTUBHBIX aAllMIUPYIOIIMX pPEareHTOB —
MIPOU3BOJIHBIX XHPATbHBIX KUCIOT TaKUX, KAK XJIOPAHTUAPUIGl N-3aIlIUIICHHBIX aMUHOKHCIIOT, 2-
ApPWJINPONMOHOBBIX U 2-OKCHKHCIIOT, TTO3BOJIMBIINE MOTYYUTh SHAHTHOMEPHI TeTEPOIUKINUYECKIX
aMUHOB BBICOKOW ONTHYECKOW uuCTOTHI (ee > 99,5 %), momXympoAayKThl B MPOU3BOJICTBE
COBPEMEHHBIX aHTHOMOTHKOB. B mociennee Bpemsi CHHTE3UpOBaHa OOJbINasi rpymnna KOHBIOTaTOB
MPOU3BOJHBIX MypUHA C AMUHOKHUCIOTAMH M JUIENTUAAMH OO0JIaJalonINX 3HAYUTENbHON
TyOEpKYyJIOCTAaTUIECKON aKTUBHOCTHIO.

Pabora BbinonHeHa npu puHaHcoBoM noanepkke Poccuiickoro HayuHoro ¢onaa (rpast 14-
13-01077).
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INJIASMEHHOE MOJIN®UILIUPOBAHUE BUOJAEI' PAANPYEHMBIX
INOJINUMEPHBIX CKA®POJIJIOB

*
B.JI. Kyapsisuesa , J.B. KubJaep, K.C. CtankeBu4
Hayuonanwnuiii uccnedosamenvckuti Tomckuti nonumexnudeckuti ynueepcumem, Tomck, Poccus
e-mail: kudr.valeriva@gmail.com

JUis  COBpeMEHHOW  pereHepaTMBHOM  MeAMLMHBI  TpeOyroTcs  Ouonerpaaupyemble
MOJTUMEPHBIE MAaTPUKCHI MM cKaddonapl — MCKYCCTBEHHBIE HOCHTEIH KIETOK, MUMHTHUPYIOIINE
€CTECTBEHHbIE BHEKJICTOYHbIE CTPYKTYpbl opranumzma. OJHaKo, Kak IpaBWIO, OOJBIIMHCTBO
MOJIUMEPOB, TMPHUMEHSEMBIX JJIsI HM3TOTOBJICHUs cKaddongoB, SBISIOTCS TUAPOPOOHBIMH.
ITna3menHas 00pabOTKa U3MEHsAET OBEPXHOCTHYIO SHEPTHUIO MOJMMeEpa, KaK CIEJCTBUE, IPUBOAUT
K YJIYYIICHHIO CMAuMBAaE€MOCTH U CTUMYJIHMPYET oOpa3oBaHHE CBOOOJHBIX paaukaioB. Llensio
HacTosiled paboThl SABIAETCS H3yUeHHE CBOWCTB HETKAaHBIX MAaTPUKCOB, H3IOTOBJIEHHBIX U3
MOJMMOJIOYHOM KHCIOTHl M MOJMGUIIMPOBAHHBIX B Iu1a3Me atmocdepHoro masnenus (ITAJ]) c
nocienyroiei 00paboTKON rHaTypoOHOBOM KHUCIOTOM.

Jliist popMUpPOBaHUS HETKAHBIX MaTEPUAIOB HCIONB30BaIH 4 % pacTBOp MOJU-L-MOIOYHOMH
kuciotel PL38 B xnopodopme. PopmupoBaHHe HETKAHBIX MAaTE€PHUAlIOB OCYLIECTBIISUIM METOAOM
anerpocniiHHuHra Ha ycraHoBke NANON-01A. MoaudunupoBaHue NOBEPXHOCTH MaTpUKca
MOBOAMIM B IUIa3Me OOBEMHOIO CaMOCTOSITEIBHOTO paspsaaa. MaTtpukcsl, MOIU(DULIMPOBAaHHBIE B
ITA/l, o6pabaTsIBaIMCh BOAHBIM PACTBOPOM THATYPOHOBOW KUCIOTHL. MccnenoBanus mopdonoruu
MIOBEPXHOCTU MATPUKCOB C HAHECEHHBIM 30JI0ThIM IOKPBITHEM IPOBOAMIN METOJJOM CKaHUPYIOLIEH
ANEKTPOHHONW MHKpockonuu. CMaduMBaeMOCTh IMOBEPXHOCTH OOpa3LOB HCCIEIOBAIN METOJOM
«CUAsYeI» Karuiu.

bbuto  mokazaHo, YTO TpH MOAM(DUIMPOBAHMHM TOBEPXHOCTH MATPHUKCOB IUIa3MOM
aTMOC(epHOro JaBjieHUs M Mocienyromell o0paboTke THalypOHOBOM KHCIOTOM Mopgosorus
MaTPUKCOB M CPEJHUIN JUaMETP BOJIOKOH JOCTOBEPHO HE U3MEHSIOTCS. Pe3ynbrarsl CKaHUpYOIUi
3JIEKTPOHHONW MHUKPOCKOMHMM JIEMOHCTPUPYIOT, YTO MPEAJIOKEHHbIH crnoco0d MoIupUIMpOBaHUSA
MaTPUKCOB HE MPHUBOJIUT K M3MEHEHHUIO Mopdoijorun ux nosepxHocTu. Kpome Toro, B padbore
M0Ka3aHo, YTO MOAMU(UIMPOBAHME MATPUKCOB B IUIa3Me€ aTMOC(EpPHOro JaBieHUs NPUBOJUT K
MOJIHOM CMauyMBa€MOCTH MX TOBEPXHOCTH U YBEIMYEHHIO IOBEPXHOCTHOM SHEPruu, 4YTO
OOBSICHAETCSI aKTHBHBIM 00pa3oBaHHEM CBOOOJHBIX PpaJMKAJIOB HA IMOBEPXHOCTH MOJIMMEPHOTO
MaTepuasa BCJIEICTBUE BO3AeWCTBUA Iula3Mbl. OOpa3oBaHHEe CBOOOJIHBIX PaJAMKAIbHBIX CBS3EH
MO3BOJISIET IMPOBOJAUTh MMMOOMIM3AIMIO MOJIEKYJl TMaJypOHOBOM KHCIIOTHI Ha IOBEPXHOCTb
ckad}on1oB, 0 YeEM CBUIIETENILCTBYIOT PE3YyIbTaThl (IIyOpECHEHTHOH MUKPOCKOIUH.
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HOBBIE ITOAXOIbI K CO3JAHUIO TAPT'ETHBIX
PAITMODPAPMIIPEITAPATOB

M.C. JIapbKI/IHal*, E.B. Houpe3ona2, M.C. FOcyGos'?, 0.1. BparnHaZ’S, P.B. 3eabuan’’,
B.1. qepH032’3, E.C. Craciok’, E.A. Wibuna’, B.C. Clcypnzmnz, C.B. KpI/IBOIlleKOBl,
M.B. Benoyconl, C.M. Jlees”

! Cubupckuii cocyoapcmeenuvlil meOuyurnckuil yuueepcumem, Tomck, Poccus

Tomckuu nonumexuuyeckuii ynueepcumem, Tomck, Poccus
3Haywo-uccxzedoeameﬂbcmﬁ uHcmumym onkoao2uu, Tomckuii HayuoHaIbLHLLU
uccnedosamenvckuti meouyunckuil yeump, Tomck, Poccus
4HHcmumym ouoopeanuyeckotl xumuu um. akad. M.M. lemsaxuna u FO.A. Osyunnuxoea PAH,
Mockea, Poccus
e-mail: marialarkina@mail.ru

CrpemutenbHoe pa3BUTHE NEPCOHUGUIMPOBAHHON MEIULMHBI TO3BOJISIET HCIOJIB30BATh
3G deKTUBHBIE MOJEKYJSPHbIE MHUIICHW I JHArHOCTHKH M TEpalud OHKOJIOTMYECKHX
3aboneBanuii. TapretHeie cnenuduueckue paauodapmaneBTudyeckue mnpemnapatbl  (POII)
MPEJCTABISAIOT OOJIBIION MHTEpEC JUIsi pAaHHUX MOJEKYISIPHBIX M300paKEHUH W JIy4eBOUW Teparuu
paka, a TakKe 3TO YHUKAIbHBI MHCTPYMEHT ISl JIOCTaBKU DPATUOHYKIUAOB B ONpEICIICHHBIC
TKaHu. Llenpro nccnenoBanus siBIJIaCh pa3padoTKa HOBBIX MMOAX0/A0B K co3naHuto POII Ha ocHOBe
TapreTHhIX OMOMOJIEKYII JUIS TUATHOCTUKHU U JIEYCHUSI OHKOJIOTMUECKUX 3a00JIeBaHUIA.

Jnis viccnenoBaHus M CUHTE3a OM(YHKIIMOHAIBHOTO XEIaTHPYIOIIETO areHTa CyKIIMHUMUI-
1-un 6-(6uc(mupuauH-2-unmernn)amuto)rekcanoara (DPAH-NHS ester) Obutd HMCIOIB30BaHbBI
CyOCTpaTbl, peareHThl M OpPraHWYECKHE PACTBOPUTEIH, SBISIONIMECS TOBAPHBIMU IPOTYKTAMU
¢upm Aldrich, Fluka u ap. B kadecTBe MCXOAHBIX CyOCTpaTOB HCIONB30BAIN aludaTUYecKue
[UKJIMYECKHEe KETOHBI, B KAauecCTBE aJPECHBIX OWOMONeKyn — MuHHU-aHTuTeda DARPin9 29,
DARPING3, oktpeotna. Paamomszoron TexHenmi-99M ObUT  MOJyYeH W3 TreHeparopa
TEXHEIUS "OMTe TT-TOM",

Ha ocHOBe OKMCIHMTEIHHOTO pacIIeIICHHs [IUKINYEeCKUX KETOHOB MEPEKUCHI0 BOJOPOJIa B
MPUCYTCTBUH KaTajau3aTopa MeIu XJopuja Obl1 pa3paboTaH OpPUTHHAIBHBIN CIIOCOO CHHTE3a -
Oouc(MUpUANH-2-UIMETHI)aMUHO )l (PaTHUECKUX KHCIOT — MPEKYpPCOPOB € XEIaTHBIMU LEHTpaMu
jutst cBsisbiBanmst M Te u 2Re. [l YCTEIIHOTO CBSI3BIBAHUS ¢ OMOMOJIeKylaMu ObuTa pa3paboTaHa
METOAMKA aKTUBAIMM KapOOKCHUJIBHBIX TPYNI XeNaTHPYIOLIMX areHToB npu nomomu N-
THIIPOKCUCYKIMHUMIIA. VcTionb3ysl cuHTe3npoBaHHbIN Xenarupytomuii arenT DPAH-NHS ester,
ObuUTM pa3pabOTaHbl YCIOBUS IS XMMHUYECKOH MOAM(HUKAIMA MUHH-aHTHUTENI M OKTPEOTHIA B
pa3NUYHBIX YCIOBUSX peakuuil. BbIXOJbl MEYeHHBIX MOJU(GUUIUPOBAHHBIX MPOU3BOIHBIX
o6uomosekyn coctaBmin 6oinee 91% mnpu pagnoxumuyeckoi yacrore 6osee 90%.

Takum oOpa3oMm, BIEpBblE ObUIO MPEIOKEHO NPUMEHEHHE LUKIMYECKUX KETOHOB B
pa3paboTKe METO/IOB MOTYYEHUS 9mTe/Re coaepkamux TapreTHbix POII.
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BJIUAHUE CUHTETUYECKHUX I'NIIOKOKOPTUKONIOB HA
I'EHEPAIIMIO TEPMUWHAJIBHO-IU®P®EPEHIIMPOBAHHBIX
AYTOPEAKTUBHBIXT-ITMM®OLUTOB B HOPME U ITPH
PEBMATOUIHOM APTPUTE B CUCTEME IN VITRO

H.M. Toxocenko, O.I'. Xazuaxmartona, K.A. IOpoga, JI.C. JlurBuHOBa
BOY um. U. Kauma, Kanununepao, Poccus
e-mail: larisalitvinova@yandex.ru

PeBmarounnsiii aptpur (PA) — ayroummynHoe 3aboneBanne (AM3), xapakrepusyrorieecs
BOCMAJICHUEM CHHOBHAJIBHON OOOJIOYKM CyCTaBOB, BCIEACTBHE TUIIEPAKTUBALUU T-KIETOYHOTO
3BeHa uMMyHuTeTa. [mroxkokoprukouasl (I'K), B T1.u. mermnnpennuzonon (MII), mmpoko
ucrionb3ytorcss B Tepanuu PA. Ceenenwmsi, kxacarommecss BiausHus 'K Ha muddepeHmpoBky
CD4"CD45R0O" ayropeaxktuBHbIX T-KJIETOK KIETOK NAMATH, B YACTHOCTH, 33 CUET PEryJsAluu
MEXaHHU3Ma allbTEPHATHMBHOIO cCIulaiicuara rexa Ptprc  (kogupyromero wmosekyiny CD45),
OTCYTCTBYIOT.

B uccrnegoBanue Obutn BKIHOYEeHBI 20 YCIIOBHO 3/10pOBBIX TOHOPOB M 50 OombHBIX PA.
MeTo10M MMMYHOMArHUTHO# cenaparuu nomydanu KynsTypsl CD3"CD45RO™-kneTok, KoTophie
KyJIbTUBHPOBAIU (106 KJ1/M7) B 48-myHOUHOM TMaHmieTe B cpene MckoBa 6e3/c nobGaBieHuem
MII (10.6; 21.3; 46.2; 85.3; 170.7 mr) pu 37°C, 5% CO», 48 4. B saxcnepumMeHnTe UCIOIb30BaIN
TCR-aktuBarop (AC/Exp). Dkcopeccuto monekyn (CD28, CD45RO, CD3, CD4) omnpenensiu
METOJIOM TMPOTOYHON IIMTOMETPHUU. YPOBEHb OTHOCUTENbHOH 3kcrnpeccun reHoB (Gfil, U2afll4)
oneHuBaiau metogom IILIP. J/laHHBIe aHamU3MpOBaIM C HCIOJIb30BaHUEM mporpammbl IBM SPSS
Statistics 20.

[Mpoaykr rena U2afll4 npuBomut k oOpazoBanuio KopoTkoit Mosekynbl — CD45R0O, torma
kak Gfil — BeicokomouekyssipHoi u3odopmbl CD45 — CD45RA, xapakTepHOi Ui HAMBHBIX W
s dexropubix nonymsauuid T-kinerok. Ha ¢done TCR-aktuBauuu Beicokue no3s1 MIT (85.3; 170.7
Mr) crocobctBoBaimu pocTy ypoBHsi skcrnpeccun MPHK rema Gfil B oGeux rpymmax. MII
OJJHOHATIPABJIEHHO MOBBIIAN JKcnpeccuio rena U2afl1l4 8 CD3"CD45R0O" kymbTypax KOHTpONS U
6ompHbIX PA. Ac/Exp u MII cnioco6eTsoBanu pocty uncaa CD4"CD28 CD45RO™ kieTok B HOpMe
v ipu PA. Y GonpHbIX PA uncio CD4'CD28 CD45RO” T-KIeTOK MOT0KHUTENHHO KOPPETHPOBATIO C
skcnpeccuerr rena Gfil; B 00eux rpymnmnax BbISBICHBl HETATUBHBIC KOPPEISIMH MEKIY YUCIOM
CD3'CD4'CD28"CD45R0O" u CD4'CD28 CD45R0O" T-KneToK.

[ MrOKOpTHKOU BT in Vitro CTHMYIIUPYIOT oOpa3zoBaHue TEPMUHAIIEHO-
muddeperupoBaHbiX A dexTopHbIXx TUMGOIUTOB (TpMra), KOTOpBIE, MPEANONIOKHUTEIHHO,
UTPAIOT KIIFOYEBYIO POJIb B TaToreHese PA.
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METAJUI-VTJIEPOTHBIE HAHOKOMIIO3UTBI, UX
B3AUMOJIEVICTBUE C KAETKAMHU M NPUMEHEHMS B
BUOMEJIULINHE

A.C. Mmmﬂl‘z*, ML.A. YﬁMnnl, A.E. EpMaKOBl, H.B. BLI30131, N.B. 3y6ape32, M.B. Yiutko?,
A.B. Benoycosa3, JL.T. Cmomox®, MLA. AﬁalcyMOB4
! Hnemumym ¢usuxu memannos umenu M.H. Muxeesa Ypanvckoco omoenenus PAH,
Examepunbype, Poccus
2 Vpanvcxuii pedepanvruiii ynusepcumem umernu nepsozo Ilpesuoenma Poccuu b. H. Envyuna,
Examepunbype, Poccus
3 Hnemumym ummynonocuu u gpuzuonoeuu YpO PAH, Examepunbype, Poccus
* PHUMY um. HU. Ilupozcosa Mumnzopasa Poccuu, Mocksa, Poccus
e-mail: calamatica@gmail.com

Kene3o-yrinepoaHple HAHOKOMIIO3UTHI O0JIAAIOT BBICOKUM MArHUTHBIM MOMEHTOM,
BBICOKOW T2 pelakCHMBHOCTBIO, YTO MO3BOJSAET NMPUMEHATH MX Kak MPT-KOHTpacTHBINA areHrt.
Taxke MeTauI-yriaepoJHbIE YacTHIBl SBISIOTCS OHWOJIOTMYECKH WHEPTHBIMH, YTO BKYIE C
MarHUTHBIMH CBOMCTBAaMU IO3BOJISET MPUMEHSTh UX B CO3AaHUU 3d KyIbTyp KIETOK, a TaKKe B
00J1acTH MarHUTHOU TUTIEPTEPMUH.

Pazpaborana HoBas SMP-penakcomerpruueckass METOJHMKA OMPEISICHUS KOHIICHTpAIUU
MarHUTHBIX HAHOYACTHUI] B CBEPXMAJBIX KOHIICHTPAIMSIX W TpH €€ TMOMOIIM OBUIM HW3YYCHBI
pasnuuus B HAKOIUICHUHM DPA3JIMYHBIX HAHOOOBEKTOB, ObUIM MPOJEMOHCTPHPOBAHBI PAa3IudMs B
3axBarTe€ YacTHI[ C Pa3HBIMH (DU3HKO-XUMHUYECCKHMH CBOWCTBAMHU (3apsaamMH, CBOWCTBAMU
MTOBEPXHOCTH).

[IponemMoHCcTpUpOBaHa BBICOKAsT YyBCTBUTEIHHOCTh METO/Ia (BILUIOTh A0 1 MKI' HAHOYACTHI]
Ha MJI KyJIbTYpallbHOM cpefbl). bpllo Moka3aHo, 4TO aMHHHUPOBAHHBIE KENE30-yIJIEPOIHBIC
HAHOYACTHIIHI 3aXBATHIBAIOTCS 00JIee MHTCHCUBHO, YeM KapOOKCHIIMPOBAHHBIE JKEJIE30-yTIIICPOTHEIC
HAHOYACTHIIBI WJIM OKCHUJIBI )KeJIe3a C COOTBETCTBYIOIIMMU () YHKIIMOHATILHBIMU TPYTIIIAMHU.
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HEUPO®U3NOJIOTMYECKHUE Y®PEKTHI HAHOPA3ZMEPHBIX
ADPO30JIENA

MLII. MomikuH, A.B. Pomamenko, /I.B. [lerpoBckuii, F0.M. Momkun
Dedepanvhulil ucciedosamenvcekuii yeump Uuemumym yumonozcuu u cenemuxu CO PAH,
Hosocubupcx, Poccus
e-mail: mmp@bionet.nsc.ru

HanopaszMmepHble a3p0o301M — 3TO U ANUAEMUYECKH 3HAYUMBIC 3arpsA3HUTEIN BO3LYLIHOU
Cpeabl U MEepPCHEeKTHBHBIE CPEACTBA MHTAIALMOHHOW Tepanuu. B 000MX ciydasX TOJIOBHOH MO3T
ABJIACTCS OOHUM W3 OpraHoB-MuulieHed, B Koropbli HY nocrymaroT BHYTpH BOJIOKOH
OOOHATENBHBIX HEpBOB. Brimonanennoe Hamu MPT-kapTupoBanue TpaeKTOpUil IepeMerieHus
MarHuTokoHTpacTHbIx HY Mn,O3; mokazamo, uro u3 HocoBod moioctu HY moctymaror B
OOOHSATENIbHBIC JIYKOBHIIBI U J1aJIle€ PACIPOCTPAHAIOTCS MCKIIIOYUTEIBHO B MpeaesiaX TMMONIECKOM
HepBHOU cucTeMsbl. IIpu 3ToM BpeMs makcumanbHOro HakomieHuss HU B pasHbIx oTnenax mosra
BappupyeT oT 12 10 170 4 ¥ MONOKUTENBHO KOPPEIUPYIOT C YMCIOM CHHAITHYECKUX Iepenad,
KoTopele npeoponeBaroT HY. DnekTpoHHas MUKPOCKONMSI TKaHU MO3ra, B3STOW y MbILIEH IOCIe
MHTPAHA3ILHOTO BBEJIEHHUS OOJIAJAlOIIMX BBICOKOH AJIEKTPOHHOW IUIOTHOCTRIO HY oxcmma
IUTaTUHBI, TT03BOJIMIIA J10Ka3aThk, yTo HY, mocrynasmme ¢ MoBepXHOCTH OOOHSATEIBHOTO SMMUTENHS,
HAKaIlJIMBAIOTC HMCKJIIOYUTEIBHO BO BHYTPUKIETOYHOM MpocTpaHcTBe. I[IpoTeomHbli aHamu3
nokazay, uyro HY OKCHIOB MeTamaoB CBA3BIBAIOTCS IJIaBHBIM 00pa3oM C BHYTPEHHE
JI€30praH30BaHHBIMU BHYTPUKJIECTOYHBIMU O€JIKaMH, Y4acTBYIOLIMMHU B OOpa3oBaHMM CTpecc-
rpaHy’, KOTOpbIE C OJIHOM CTOPOHBI, IPOBOLUPYIOT HEWPOereHepaTuBHbIe 3a00JIeBaHus, C IPYTroi
3alUIIAIOT KJIETKH OT MOBPEXIAIOIINX Bo3ieHcTBUM. [Ipyu 3TOM OBUIO yCTaHOBJIEHO, YTO BBEJCHUE
HY Mny0s.cymiecTBEHHO  MOBBIIAET  BBUDKMBAEMOCTh  JKMBOTHBIX IPU  MHKPOIYYKOBOM
PEHTT€HOBCKOM 00JIy4€HUHU TOJI0BHOI'O MO3Ta.

IIpoBeneHHBIE HAMU MCCIENOBAaHUS HE OCTAaBJISIIOT COMHEHMHM B AKTyaJIbHOCTH W3Yy4YEHUs
Heiipodmsnonornyecknx s¢pdexkro HY kak s pemeHus 3amad NpOQPHIAKTHKA HETaTHBHBIX
BO3JECHCTBUI HAHOpPA3MEPHBIX a’pO30JIEH, TaK W JUId CO3/JaHUsA HOBBIX TEpPANEBTUYECKHUX
TEXHOJIOTHH.
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YBUKBUTUHWJINPOBAHUE BEJKOB KAK MOJIEKYJISIPHBIN
MEXAHMU3M JIUBPETYJIAIIUUA AITIOIITO3A ITPU OITYXOJIEBOU
ITPOI'PECCHUHA

O.JI. Hocapesa, E.A. CrenoBas, E.B. lllaxpucroBa
Cubupckuii 2ocyoapcmeennviil meOuyurckui yrusepcumem, Tomck, Poccus
e-mail: olnosareva@yandex.ru

B Hacrosiiee BpeMsi aKkTyaJlbHbIM HAalpaBICHUEM MEIHKO-OMOJIOrMYECKON HAYKH SIBIISETCS
U3Y4YeHHE OCOOCHHOCTEHl  (PYHKIMOHUPOBAHUS  MOJIEKYJISPHBIX CHUCTEM B  pe3ylibTare
KOH(OPMALIMOHHBIX H3MEHEHUH OEIKOBBIX MOJIEKYJ, B TOM YUCIIC IIyTeM YOUKBUTUHUINPOBAHUSL.

Llenp uccnenoBaHUs — YCTAaHOBUTh MOJICKYJISPHbIE MEXaHU3Mbl Y4acTUs YOUKBUTHH-
3aBUCUMON MOAM(DUKAIMN TPOTEHHOB B AM3PETYJSALUHU aIOINTO3a OMYXOJEBBIX KIETOK JHHUU
Jurkat.

HccnenoBanue MpOBEACHO C HCHOJIb30BAHMEM HHTAKTHBIX JIMM(OLUTOB W HWHTAKTHBIX
OIyXOJEBBIX KJIEeTOK JuHUM Jurkat, a TakKe KyJIbTUBUPOBAHHBIX TMPHU JOMOJHUTEIBHOM
no0aBJIeHUM UHIYKTOpa arnonTo3a aexkcamerazona (10 mxM).

Jis  1OoCTHKEHUsT 1EeNH HCIOJNb30BaHBl METOJBI MPOTOYHONH HUTO(DIOOPUMETPHH,
cnektpodaoopumeTpun, BectepH-0iaortunra, [IL[P-PT. Ctatuctuueckyro 00padoTKy MOITydEeHHBIX
PE3yNbTAaTOB MPOBOIMIM MPHU MOMOIIU IIporpaMMel «Statistica 6.0».

B mpoBeneHHOM wuccnenoBaHWM OBUIO IMOKAa3aHO, YTO HMHTAKTHBIE OIMYXOJIEBBIE KIETKH
XapaKTepU30BAINCh HMHTUOMPOBAHMEM arfolTo3a, a TaKXkKe TOBBIIIECHHBIM COJAEpKAHHEM
yOMKBHUTHHA IO CPABHEHHUIO C MHTAKTHBIMH JIMM(POLUTAMH KPOBHU, KOTOpOe ObLIO OOecredeHo 3a
CUYeT YCHUJIEHHOTO MATPHUYHOTO OuocuHTe3a. B KynbType OMmyXoJeBbIX KJIETOK JIEHCTBUE
JIeKCaMeTa30Ha COIPOBOXKIAIOCH JOCTOBEPHO 3HAYMMBIM YBEIHMYEHHEM KOJIHYECTBA AHHEKCHH-
MOJIOXKUTEIBHBIX KIIETOK B 8,0 pa3 (p<0,05) u akTuBHOCTH Kacmasbl-3 — B 4,0 paza (p<0,05) Ha gone
CHIDKEHHSI cojiepkanusi youksutuHa B 2,0 pasa (p<0,05) u yBenndeHus — yOMKBUTHHIUTA3bI B 1,3
pa3za (p<0,05) o cpaBHEHUIO ¢ TOKA3aTENIIMU B MHTAKTHBIX OITYXOJIEBBIX KJIETKAX.

YOUKBUTHH TpEACTaBIsIET COO0OW MOJIEKYJISPHYIO MHIIEHb ISl PETYISIUN KIIOUEBBIX
BHYTPHUKJIETOYHBIX ~ IPOLIECCOB.  YTpaBIEHUWE NPOIECCOM YOUKBUTHHWIMPOBAHUS OEIKOB-
peryiasTopoB U OenkoB-3PdekTopoB  mponudepaldd M anonTo3a MOXKET  BBICTYNaTh
MOTEHIMAIBHON MOJIEKYJIIPHOM MMILIEHbIO U TapreTHOW Tepamnuu OIyXOJEeBBIX 3a00JeBaHMM.
W3yuenne MOJEKYISIPHBIX MEXaHW3MOB PETYJSINH YOMKBUTHH-3aBUCUMOW CHCTEMBI OTKpPBIBAET
IIMPOKHE MNEPCHEKTHBBI A pa3pabOTKM MEAMIMHCKUX TEXHOJOTHH INepcoOHU(pUINPOBAHHON
Tepanuu 3a00JIeBaHMIA, COMTPOBOXKAAIONINXCS Pa3BUTHEM OKHCIHTEIBHOTO CTpecca.
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KOMBHUHATOPHASA TEPAIIUSA OITUCTOPXO3A: DPDPEKTHI
BO3JIEMCTBUS HA MOJIEKYJIAPHBIE MUIIEHMU IN VITRO

M.IO. HaxapyKOBal’z*, H.N. EpHIOBl, T. TpnnaTn3, B.A. MOp)IBI/IHOBl’Z
! Hncemumym yumonoeuu u eenemuxu CO PAH, Hosocubupck, Poccus,
2 Hayuno-uccnedosamenvckuii uncmumym monexyasiprou ouonozuu u ouogusuxu CO PAMH,
Hoeocubupck, Poccus;
¥ North-Eastern Hill University, Shillong, India
e-mail: pmaria@yandex.ru

[Ipa3ukBaHTeN B HACTOSIIEE BPEMSI OCTAETCSI OCHOBHBIM JICKAPCTBEHHBIM IPEIapaToM IS
JICYCHHUsS] TPEMAaTOJ030B, BKIIIOYAs OMUCTOPX03, BbI3bIBaeMbld Opisthorchis felineus. Onnako,
3 PEeKTUBHOCTH Mpa3HKBaHTENIA MPH JICYUCHUN HKCIIEPUMEHTAIBHOTO ONMUCTOPX03a HE MPEBBIMIAET
80%. Llenb paboOTHI 3aKiOYagach B TECTUPOBAHMHM BO3MOXHOCTEH KOMOMHATOPHOIO Mmojaxoja in
vitro muis yBenuueHus: 3(p(HEKTHBHOCTH Npa3sHKBaHTENa HPU €ro MPUMEHEHHUH COBMECTHO C
MHTUOUTOpaMH CUCTEMbI MeTabon3Ma kcenoonotrkos rensMurToB O. felineus.

C nomomiplo OMOMH(POPMAaTHYECKUX METOAOB B pabOTe ObUI MPOBEICH aHAINW3 T'€HOMAa U
tpanckpunroma O. felineus mist BbISIBICHHS BCEX TEHOB, KOJUPYIOUIMX OCIKHA CHCTEMBI
MeTabosim3Ma U TPAHCIIOPTa KCEHOOMOTHKOB a TAaKXKE HCCIEIOBAHUS YPOBHEH SKCIPECCHU 3THX
TCHOB Ha JIBYX Pa3JIMYHBIX CTAUSIX PAa3BUTHUS TeIbMUHTA — MAPUTHI U MeTauepkapusi. B kauectse
OJTHOH M3 MEePCIEeKTUBHBIX MOJEKYISIPHBIX MUIICHEH TecTupoBaiu muroxpom P450 rempmunta. B
pabotre OBUI TOMXY4EeH O3TOT OENOK PEKOMOMHAHTHBIM CIIOCOOOM H OIPENEIeHbl KOHCTAHTHI
CBSI3BIBAHMS €T0 C MHTMOUTOPAMH a30JILHOTO psijia, BKIIFOYAsk MUKOHA30JI, KETOKOHA30JI, SKOHA30II,
KiorpuMason. beuta mpoBezeHa oreHka 3(@exTa KOMOMHAMU MpenapaTtoB (KOMOMHATOPHOTO
BO3JCUCTBHUS) IN Vitr0 ¢ MCroab30BaHWEM OOLICHPUHSATHIX TECTOB HA IMOJBMKHOCTH B3POCIBIX H
IOBEHWJIBHBIX 0CO0€H T'eIbMHUHTOB IPU MOCTOSTHHOM COOTHOIICHHWHU MPENapaToB Mpa3uKBaHTENA U
OJTHOTO M3 a30JIbHBIX COEAMHEHHWH (MHUKOHA30J, KETOKOHA30J, KJIOTPUMA30Jl), ObUIM BBIYHCICHBI
IC50 xaxmoro W3 coeAMHEHMH W KOMOMHATOpPHBIE MHJEKCHI INpU KOMOMHATOPHOW Tepanuu
Npa3uKBaHTENA M a30JIbHBIX COCTUHEHHH.

B paboTe mokazaHa mepcreKTUBHOCTh KOMOMHATOPHOTO Mojaxo/a iN VItro uis yBenudeHus

3(1)(1)6KTI/IBHOCTI/I MMpa3suKBaHTCIIa IIPpU €T0 IMPUMCEHCHUN COBMECTHO C I/IHFI/I6I/ITOpaMI/I IUTOXPOMOB
P450.

Pabora monnepkana rpantamu Poccuiickoro ®onna dynnamentansHbix MccnemoBanuit
[rpanTel Nel6-04-00356a, 15-04-03551a, 15-54-45132 Una_a] u [N'ocymapcTBeHHBIM BromkeTHBIM
[Ipoektom Mucturyra Luronoruu u reneruku Cubupckoro Otnenenus Poccuiickoit AxamzeMun
Hayxk [Ne0324-2016-0002].
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CUCTEMBI AJPECHOM JOCTABKH HA OCHOBE HAHOYACTMUI]
OKCHJA KEJIE3A, KOHBIOTUPOBAHHBIX C HEIITUAOM pHLIP

AlT. Hepmnnal’z*, 0.41. BpI/IKyHOBal'Z, AM. Jlemun’, B.B. UBanos'
! Cubupckuii cocyoapcmeennviil meouyurckuil yrusepcumem, Tomck, Poccus
2 HayuoHansHoiii ucciedosamebekiuii MOMCKULL NONUMEXHUYecKul yuusepcumem, Tomck, Poccus
3 Hncmumym opeanuuecxoco cunmesa um. I1LA. [locmosckoco YPO PAH, Examepunbype, Poccus
e-mail: allysyz@mail.ru

MarHuTHblE HAHOYACTHIIBI HAXOJAT BCe 0oJiee MIUPOKOE MPUMEHEHHE I TUAarHOCTUKU U
Tepanuu paka. biarogaps NOSBICHHMIO YHMKAJIbHBIX MAarHUTHBIX CBOMCTB HAaHOYAaCTHULbl MOTYT
OBITH YCIICUTHO MCIIOIBb30BAHBI ISl AAPECHOM JOCTaBKH B OIyXOJb, BEISIBICHHS OIYXO0JIeH METOAOM
MPT, a Taxke IeCTPYKIIMU ONMYXOJIM 3a CYeT MarHUTHOW rureprepmuu. OaHako 3pPeKTUBHOCTD
CYIIECTBYIOIIMX CTpATETHil HaAIleNMUBAaHHUs HAHOYACTHI[ B OIYXOJb: IMACCUBHO — 3a cueT 3¢ ¢ekra
MOBBIIIEHHON IPOHUIIAEMOCTH U YJEpKUBaHUA, JUOO aKTHBHBIM TPAHCIOPT C HCIIOJIb30BaHHEM
MOJIEKYJT 00JaJaromuX BBICOKOW a(PUHHOCTBIO K pelenTopaM, CBEPXIKCIPECCHPOBAHHBIM Ha
MIOBEPXHOCTHU KJIETOK OITyXOJIU, OCTAETCA CPABHUTEIBHO HU3KOM, YTO 00YCIOBICHO HAIMYKUEM DPsilia
Oonosiornyeckux 0apbepoB. B cBs3M ¢ 3TUM HCIIONIB30BAaHUE CTPATETUH «YMHOTO0)» HAIlCJIHBAHUS 32
CUeT creu(pUUECcKuX yCI0BUH, (GOPMUPYIOLIUXCS B OIYXOJIH, ABJSETCs O0siee MepCIeKTUBHbIM.

Hawmwu nccnenoBana 3aBUCHMOCTD 3(()EeKTUBHOCTH HAKOIUICHHSI HAHOYACTHUI] OKCHIA JKelle3a,
KOHBIOTUPOBaHHbIX ¢ pH-3aBucHMBbIM BeTpanBaronumes nentugoM (pHLIP), ot craauu passutus
OMyXJIM. OKCIEPUMEHT BBHINIOJIHEH Ha KceHorpadTax aJeHOKAPIIMHOMBI MOJIOYHOM IKeJe3bl
yenoBeka MDA-MB231 y wmpimeil sunuu Scid. CorjlacHO THCTOJIOTUYECKOMY aHalu3y ¢
okpammBaHueM 1o llepiacy u  JaHHBIM U3MEpEeHMs] KOHLIEHTPAllUM JKeje3a B OpraHax
Gbeppo3uHOBEIM MeToJOM uepe3 40 dYacoB mociie BHYTPUBEHHOI'O BBEJCHMS HAKOIUJICHHE
HAHOYACTHI] B OpraHax (Ceje3eHKa, [e4eHb, I0UYKH, TUMYC, JIETKUE) He oTMeuanu. MccienoBanue
00pa3LoB OIyXoJIeH MoKa3ano, YTO JOCTOBEPHO OOsiee BBICOKOE COJEpKaHHE XKejle3a OTMedalu
TOJIBKO B OMYyXOJIIX cpeaHero pasmepa - ot 0,04 mo 0,4 em® (r=0.48). Hakoruienue HaHOYACTHI] B
ONyXOJISIX ~ CPEHEro pa3Mepa IMOJATBEPXkAECHO JAHHBIMM TUCTOJIOIMYECKOrO aHalu3a |
MIpOCBEUYMBAIOLIEH 3JeKTpoHHONM Mukpockonuu. Ha T2-p3Bemannsix MPT  u3o0paxeHusx
OIyXOJIEM CpEeIHEro pasMepa [0 M IIOCIE€ BBEACHHUS HAHOYACTHIl OTMEYaId JOCTOBEPHOE
10/1aBJIEHUE MHTEHCUBHOCTH CUTHAJIA.

Takum 06pa3oM, MOKHO 3aKJIIOUUTh, YTO CEJIEKTUBHOE HAKOIJIEHHE B OMyXOJIM MarHUTHOTO
HaHOMaTepHaJla Ha OCHOBE HAHOYACTHUIL[ OKCHJIA KeJe3a, KOHBIOrMPOBaHHbIX ¢ nentuaoM pHLIP,
3aBHCHUT OT pa3Mepa U, COOTBETCTBEHHO, NAaTO()U3HOIOTHYECKMX OCOOCHHOCTEHN OIMyXOJIH.
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MHUKPOBUOTA KNIIEYHUKA ITPU BOJIE3HU ITAPKUHCOHA

B.A. HeTPOB*, N.B. CaarbikoBa, U.A. Kykosa, 10.b. /lopodeeBa
Cubupckuii cocyoapcmeenuvlil MeOuyurckuil yrueepcumem, Tomck, Poccus
e-mail: vyacheslav.a.petrov@mail.ru

Llenp mccnenoBaHus — M3y4EHHE COCTaBa MHUKPOOHOTHI KUIICYHHMKA IS TIOMCKA HOBBIX
JIUArHOCTHYECKU 3HAYUMBIX MapKepoB 3a00JIeBaHUSI.

B wuccnenoBanue ObutM BKIIOUEHBI Bcero 192 denoBeka, COCTaBUBIIKME TPU TPYIIIHL:
nanueHTsl ¢ 6osie3Hpto [lapkuHcona (n = 93), nuia KOHTPOIBHOU Tpynnbl (n = 66) U MAIUEHTHI C
APYTUMH HEBpOJIOTHYeCKMMH 3a0ojeBaHusMu (n = 33). [lng wuccrnepoBaHHs MHUKPOOHOTHI
KHUIIIEYHHUKA MTPOBEACHO aMIUIMKOHHOE cekBeHupoBanue V3-V4 16S pPHK nHa cekBenatope MiSeq.
O0paboTka IPOYTEHUH BBHIIIOJIHEHA B MIPOTPAMMHOM obecriedeHnr Qiime, CTATUCTUYSCKUHN aHaIn3
B MMaKeTax vegan U metagenomeSeq sA3bIKa R, MOAroHka mporHocTUYECKUX MOJIENel B rakere caret
s3b1ka R.

OOHapyXeHO CHIKEHHE aib(a-pazHooOpasus, u3MepeHHoro 1o wuHaekcam Chaol wu
[llenHoHa, y OosibHBIX ¢ 00s€3HbIO [lapKMHCOHA W IPYrMMH HEBPOJOTMYECKUMU 3a00JI€BaHUSMU
0 cpaBHeHUIO ¢ KoHTposieM (p<0.05); nmarHo3 Takke BHOCWI BKJIaJ B Oera-pazHooOpasue
MHUKPOOHOTHI (R2=0.1, p=0.0001). Bcero naiineno Oosee 40 pa3auvarONIMXCs TaKCOHOB. B
JaCTHOCTH, Y OOJIbHBEIX ¢ Oosie3Hbro [lapkuHCcoHa moBbIIanack npeacraBieHHocth Christencenella
u Methanobrevibacter — BbICOKOHaCIIEIlyeMbIX POJOB, CBSI3aHHBIX CO CHHKEHHEM Beca, a Takke
MOTEHIMAIBFHO MOJE3HBIX JIAKTO- U Ondumodakrepuii. IIpn moaroHKe MPOTrHOCTHYECKUX MOJEIeH
YCTaHOBJICHO, 4YTO HaWOOJNbIIEH TOYHOCThIO KiaccupuKanmuu OONbHBIX 00Ja7aeT HaWUBHBIN
OatiecoBckuii anroput™ (91.5 10 79.6-97.6).

Hailinennple paznuuusi B TAKCOHOMHMYECKOM COCTaBe OaKTepUalbHON (IOPHI MO3BOJISIOT
KJaccu(uIupoBaTh ManueHToB ¢ 00e3HbI0 [[apKUHCOHA C BBICOKOW TOYHOCTBIO, YTO MOXKET OBITh
MOTEHIIUAJIBHO MPUMEHUMO B KIMHHUYECKOMN MPaKTUKE sl paHHEH TUAarHOCTHKHU 3a00JIeBaHUs.
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IHOBEPXHOCTHAA MOJAU®HUKAIMS NEPUOJUYECKUX CTPYKTYP
KAK NOAXOJA K IU3AUHY YJIbTPAYYBCTBUTEJIbHBIX SERS-
CEHCOPOB

II.C. IlocTHMKOB
Hayuonanvnwiii uccnedosamenvckuii Tomckuti nonumexrudeckuii ynusepcumem Tomck, Poccus
e-mail: postnikov@tpu.ru

B nienapHoM nokiane OyneT MpencTaBiIeH KpaTKH 0030p BaKHEHIINX JOCTIDKCHHH B
obmactu nu3aitHa SERS-ceHCOpHBIX cHCTeM M ompeneneHbl UX OCHOBHBIC NPEUMYIIECTBA U
HenoctaTku. Kpome storo Oyayr mpencraBieHbl HapaOOTKM B 00JacTH JAW3aiiHA W CO3JaHMSA
yIbTpadyBCcTBUTENbHBIX SERS-ceHCOpoB Ha ocHoOBe mepuonmueckux 2D-HaHOCTPYKTYp 30J0Ta,
OTJIMYAIOMIMXCSA  BBICOKOH IOBTOPSIEMOCTBIO M romMoreHHocThto SERS-curmama. Jlokman
3aBCPIINTCA KpPATKHM aHAJIU30M MCTOIOB HOBerHOCTHOﬁ MOI[I/I(l)I/IKaL[I/II/I C HCIIOJIb30BaHUEM
JMa30HUEBOH XMMHHM W TPUMEHEHUIO JAaHHBIX METOJOB [UII MOJIEKYJISIPHOTO PACHO3HABAHUS
AHAJIUTOB.
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MUKPOBHOTA KEJITUH BOJIbHBIX JKEJTYEKAMEHHOM BOJIE3HBIO
ITPH OIIUCTOPXO3E

U.B. CaarbixoBa’?, B.A. HeTPOBl, H.B. Mep3.1m1mnl, M.A. Jlorauesa’, A.J. Ca3zonos™
! Cubupckuii cocyoapcmeennvlil meOuyurckuil yuueepcumem, Tomck, Poccus
2 DeodepanvHoe cocyoapcmeenHoe 6100dcemHoe 00paz08amebHoe YupercOeHue 8blCuLeco
oopaszosanus « Mockoeckuil eocyoapcmeertulil yHusepcumem umeru M.B. Jlomonocosar, Mockaa,
Poccusa
3 DedepanvHoe 20Cy0apcmeeHHoe DI00HCeMHOe 00PA308AMENbHOE YUPENCOEHUE BbICULE2O
obpaszosanus «Poccutickuii xumuxo-mexuonocuseckui ynugepcumem umenu J{. 1. Menoeneesay,
Mockea, Poccus
e-mail: sazonov_al@mail.ru

Ha paHHBIi MOMEHT aKTHBHO HCCIEIyeTCS B3aWMOJCHCTBHE B CHUCTEME MHKPOOHOTA-
reJIbMUHT-X039UH. HakomiieHbl JaHHbIE O BO3MOXHOCTH MOJUGUKALMK KPYIJIBIMH UYepBSIMU
MHUKPOOHOTHl XO03sMHA. ['Opa3no MEHbIIE H3BECTHO O pOJU IEYCHOYHBIX COCAIBLIMKOB Ha
MUKpPOOHOTHYECKUN COCTAB KEITYEBBIBOIAIICH CHCTEMBI

Llenb wuccienoBaHusi — oOleHKa BiusHuS —uHBasum  Opisthorchis  felineus na
MUKPOOHOTHYECKUN COCTAB KEITYHU U JKEITUEBBIBOIALINX MYTEH.

B uccnenoBanue Britoumian oOpasibl Kemrdd OT 56 MHAMBUIOB, IMOJOBMHA M3 KOTOPBIX
CTpajala OmuCcTOpXxo30M. JIJis OIEHKH MHUKPOOHMOTHYECKOTO COCTaBa >KEMTYEBBIBOASIIMX MyTeH B
UCCIIEIOBaHNE BKJIIOYANIM |5 JKMBOTHBIX C ONUCTOPXO3HON HHBa3HeW. MHKpOOMOTY Kemuu u
YKEJTUEBBIBOALIMX MYTEH aHAIM3UPOBAIM C UCIOJIB30BAHUEM METOJA BBICOKOIIPOU3BOAUTEIBHOIO
cexBeHupoBanus rea 16S rRNA.

B pesynbrare mokaszano, yro uHBazus O. felineus He oxaspiBasia BiIMsSHUS Ha aib(da-
pasHooOpa3ue MHUKPOOHMOTHI KEM4M Yy JIOACH, OJHAKO MPHBOJMIA K YyBEIHMYEHHIO anbda-
pa3HoOOpa3usl JKETUYEBBIBOAALIMX IyTeH MPHU HKCIEPUMEHTAIbHOM onucTtopxo3e. [Ipu onenke
Ka4eCTBEHHBIX MHKPOOMOTHYECKUX M3MCHEHHI BbIsBIECHO, uto mHBasus O. felineus mpuBoaut K
YBEJIMYCHUIO  MPEJCTABICHHOCTH MHKPOOPraHM3MOB THIIOB  Synergistetes,  Spirochaetes,
Planctomycetes, TM7 wu Verrucomicrobia B xenuu. I[IpeacraBnenHocts Oosnee uem 20
MIPOKAPUOTHYECKUX (UIOTUIIOB yBEeIUYMBalIach Ha (poHe WHBA3WHU, B TOM YHUCIIE MPEICTABUTENN
pona Mycoplana, Cellulosimicrobium, Microlunatus, Phycicoccus, Archaeans, Halogeometricum,
Selenomonas, Bacteroides, Rothia, Leptotrichia, Lactobacillus, Treponema u Klebsiella. Takum
00pa3oM, MOXHO cJienaTh BbIBOJ, uTo uHBa3us O. felineus npuBoaut Moanpukanum MUKPOOUOTHI
KEITYU U JKEITUEBBIBOIALINX MyTEH.

Jlannast pabota BbINIOJIHEHA MpU (UHAHCOBOM mojaep:xkke Poccuiickoro HayyHoro ¢onpaa
(mpoexT Ne 14-15-00247).
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NCCIEJOBAHUE UMMYHOMOIYJINPYIOUHIET'O IOTEHIIUAJIA
IF'EMO3OMHA Opisthorchis felineus

N.B. CaJITbIKOBal'Z*, K.B. HeBCKaﬂl, B.A. HeTponl, 10.Bb. I[opocbeeBal, B.B. I/IBaHOBl, E.C.
Kynmcmsl, H.A. Knpmmon;al, A.9. Casonos™®
! Cubupckutl 2ocyoapcmeaennwlil meouyunckull yuusepcumem, Tomck, Poccus
2 Mockoeckuii 2ocyoapcmeenuwlil yrusepcumem umenu M.B.Jlomonocosa, Mockea, Poccus
3 Poccutickuti XuMuKo-mexrono2useckutl yHugepcumem umenu /{. U. Menoeneesa
Mockea, Poccus
e-mail: ira.saltikova@mail.ru

3HAYNMON HAyYHOM MPOOIIEMON U MEIWIUHBI SIBISETCS MOUCK 3(D(HEKTOPHBIX MOJEKYIT
IV KOPPEKIIMM UMMYHHOro aucOananca npu Th-2 accomMUpOBaHHBIX HMMYHOIIATOJIOIHYECKHX
cocTosiHusAX. OOHMUM ©3 COCAMHECHUH Mapa3sUTapHOrO MPOUCXOXKICHHS, KOTOpOe 00JamaeT
BbIpa)KEHHBIMH UMMYHOMOTYJIUPYIOIIUMH CBOMCTBAMH, IIPHU 3TOM HH3KOM TOKCHYHOCTBIO SBJISCTCS
TEMO30MH.

Llenp paboOTHI — HCCIIEAOBAaHUE UMMYHOMOAYJIMPYIONIMX CBOWCTB remo3omnna Opisthorchis
felineus npu aronuveckux OOJIE3HSIX.

Mertoabl: remo3ouH Boiaesn u3 3pensix popm O. felineus. B uccnenoBanue Bimrourin 10
YCJIOBHO 3JI0POBBIX HHIMBHIOB U 10 OOJBHBIX OpOHXHMAIBHOW acTMOM. IIpOBOAMIA CTHMYJISIIHIO
JIEHIPUTHBIX KJIeTOK MHAuBHA0B remoszouHoM O. felineus B skcmepumente in Vitro. Dxcmpeccuro
MapKepoB  JICHAPUTHBIX KJIETOK OIEHHBAIM IPOTOYHOM IUTOMETPUEH. AHAIM3MPOBAIN
skcapeccuro reros 1L10, TNFalfa, IL12beta, IL4, TGFbeta neHapUTHBIX KIETOK U KOHIICHTPALIUIO
JTaHHBIX [ATOKMHOB B KYJIbTYPAILHON CPEJIE MOCIIE CTUMYJISIIIUU T€MO30HHOM.

Ctumynsauus TeMO30MHOM HE BIMsia Ha skcmpeccuto mapkepoB CD83, CD86, CD40
JEHAPUTHBIX KJIETOK KakK B IPYIIIE 3J0POBBIX, TaK M B IPYIIIe OOJbHBIX OPOHXHAIBLHOW aCTMOM.
Crumyssiniuss remozorHoM O. felineus AeHAPUTHBIX KICTOK OOJbHBIX OPOHXHAIBHOW acTMOM
npuBoaMia K yBenmueHuto skcrpeccun reHoB 1L10, TNFalfa, IL12beta, uto koppenupoBaiio ¢
YPOBHEM MPOIYKIINHU TaHHBIX IMTOKWHOB B KYJILTYPAIbHOM Cpejie.

Takum obOpazom, remozoun O. felineus moxeT paccMaTpuBaThCs, KakK MOTCHIHATIBHO
3HAYUMBIH UMMYHOMOYJISITOP, TO3BOJISAIOMINI 3()(HEKTHBHO CIBUTATh IIUTOKWHOBBINA rcOaIaHC
MIPU ATOMMYECKUX OOJIE3HSX.
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IKCHPECCHUA MOJIEKYJISIPHBIX MAPKEPOB B TKAHU PAKA
HHPEACTATEJIBHOU KEJIE3bI: CBA3b C KIIMHUKO-
MOPOOJOI'MYECKUMHU TAPAMETPAMMU 3ABOJIEBAHUSA

JI.B. Cl'lI/IpI/IHal’Z*, Hn.B. KOHI[aKOBal, AK. FopﬁyHOBl, E.M. CJIOHI/IMCKaﬂl'Z, E.A. Ycumml,
H.B. Tapacemcoz'3
Y aun onkonoaeuu, Tomckutt HUMI], Tomck, Poccus
2 Cubupckuii cocyoapcmeenuvlil meouyurckuil yrugepcumem, Tomck, Poccus
S HUU Meouyunckou eenemuku, ToMCKUL HAYUOHAILHBLI UCCIE008AMENbCKULL MEOUYUHCKULL
yenmp PAH, Tomck, Poccus
e-mail: spirinalv@oncology.tomsk.ru

Pak npencrarenpHoil ckene3pl (PIDK) sBisiercs omHON M3 camblX pPaclpoOCTpaHEHHBIX
OITyXOJIeH Cpeld MY>KUHH.

Llenp wccnenoBaHusl — U3YYEHUE SKCIPECCHUHM TpaHCKpHMIMOHHOTO (akTopa Brn-3a, AR,
ERa B mporieccax pa3BUTHS paka IPeCTaTe/IbHOM Kelle3bl B CBSI3H ¢ ypoBHeM aktuBaiiuu AKT/m-
TOR curHainbHOrO TMyTH, HAJIMYMEM UWHBAa3MM B CEMEHHbIE MY3BIPbKU U  CTENEHBIO
i epeHIUPOBKH OITYXOJIH.

B wuccnenoBanue Obu10 BiIOYEHO 50 OOMBHBIX MECTHO-PACIPOCTPAHEHHBIM PAKOM
MPEJCTATEIbHON JKEeJe3bl, MPOILIEAIINX CTaHJapTHOE JieueHne B kKiuHukax HWU onkxonorun
Tomckoro HUMII. Onpenenenue ypoBHs 3kcnpeccuu reHoB Brn-3a, AR, ERa, 1 komnoneHToB
AKT/m-TOR curnaisHOro myt orieHnBanu mpu nomoiu [P B peassHOM BpeMeHH.

[Tokazano yBenmuueHWE OHKCHpeccHu sjepHoro Oenka Brn-3o ¢ pasButmem paxa
[peICTaTeIbHON JKEeJIe3bl, YTO CBS3aHO ¢ Bo3pacTanuem ypoBHsS ERa u aktuanmeir AKT/m-TOR
CUTHaJbHOTO Kackada. [Ipum 3TOM MHBa3Msl OMyXOJIM MPOUCXOIUT MPHU BBICOKUX ypoBHiIX MPHK
crepouaHbIX perentopoB U PTEN, a taxke Huskoi skcrpeccuu M-TOR. BBISBICHBI CBSI3U MEXTY
ungexkcom [nucona u ypoBHemM MPHK wu3ydaemblx MoOnekynasipHbIX MapkepoB. CHIKeHHE
sxcnpeccrnn AKT, GSK-3B na done Bo3pactanus yposuss MPHK 4E-BP1 nabmiogancs mo mepe
CHIDKEHUS cTeneHu uddepeHIMpOBKU ONMyXouu. Takue H3MEpeHHUs MNPOUCXOAUNN Ha (oHe
runepakcipeccun pocdarassl PTEN.

[IpencraBienHbie GakThl, OTpaKAIOIINE OCOOCHHOCTH M3MEHEHUN OMOJIOTHYECKUX CBOWMCTB
OMYXOJIM, BEPOSTHO, MOTYT COCTaBJISATb OCHOBY pa3BUTHUSA MOJICKYJISPHOW TaHEIN Pa3BUTHS U
MPOrpeccUpoBaHus 3a00IeBaHuUs
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NHHOBALIMOHHAS IN VITRO TECT-CUCTEMA JIUIs1 OHEHKHA
NUMMYHHOI'O OTBETA ITAIIUEHTA HA BUOMATEPHUAJIBI

K.C. CTaHKeBI/I‘ll'Z*, B.JL KynpﬂBueBal, A. FyLmMaz, B.b. Pﬂ6032‘3, B.A. Karaesa’,
B.A. (I)I/I.]II/IMOHOBl, I0.T. K)lcblmlcoscxaz'3, C.1. TBepnoxneﬁonl
Y Hayuonansnoni uccredosamensciuii Tomexuti noiumexnuyeckuii yuugepcumem, Tomck, Poccus
2T, etioenvoepeckutl ynusepcumem, Maneetim, I epmarus
3 Tomckuii eocyoapcmeennwlil ynusepcumem, Tomck, Poccus
email: xenia.st88@gmail.com

@dyHnaMeHTaIbHONH Mpo0JIeMOil NpPUMEHEHUs MMIUIAHTATOB B KJIMHUYECKOH IpakTHKe
ABJIAETCS UX OTTOP>KEHNE OPraHU3MOM IAllUEHTa B pe3yJIbTaTe OTBETa UMMYHHOM cucTeMsl. Llenbio
JTaHHOW PaboThI SBJISIETCS pa3paboTKa iN Vitro TecT-cucTeMbl Uil TePCOHATM3HUPOBAHHOMN OICHKH
MMMYHHOT'O OTBETA MMalMEHTa Ha OMOMaTepHaIbI.

B kadectBe MOJeNnbHBIX OHMOMAaTepUanoB HCIOJIB30BAIM IUIGHKH U cKapQoiael U3
nonumooynoit kucnotel (IIMK) ¢ moaundunumpoBanHoil moBepxHOCTBIO. It CO3/1aHUSI TECT-
cucrembl CD14+ yenoBedyeckue MOHOLUUTHI ObUIM BBIAEICHBI U3 JIEHKOLMTAPHO-3PUTPOLIUTAPHON
Macchl MHJMBUIYaJbHBIX 3/I0POBBIX JOHOPOB. MOHOLUTHI KOKYJIbTUBUPOBAIM C HCCIETYyEMbIMU
Matepuaigamu B TeueHue 6 nqHeil B COz-unkyOatope mpu temmeparype 37 °C. Ilo oxkoHuaHuu
KyJbTHBUPOBAHHUS OICHUBAIIU: SKCIPECCUIO0 TpaHCcMeMOpaHHbIX penentopoB CD206 u Stabilin-1
METOJIOM UMMYHO(IyOopecleHIIun U KoH(oKambHONW MHKpockonuu; koHieHTpanuio TNFa, IL6,
IL8, IL1B, IL10, IL1ra, CCL18, TGFB, MMP7 u MMP9 (R&D Systems, CIIIA) meTo0oM COHABUY-
ELISA; skenpeccuto rera CHI3L1 (TagMan CHI3L1 assay, Life technologies, CIIIA) meTomom
gRT-PCR.

bbuto mokazaHo, YTO peakUuu INEPBUYHBIX MakpogaroB 4ejIOBEKa Ha HCCIEeNyeMble
Oouomarepuaibl SBIAIOTCA JOHOP-crienupuuHbMU. Cpeind JOHOPOB MOXHO BBIICIUTH TPYIIILY
PECIIOH/IEPOB, Y KOTOPBIX BBIPAKEH IPOBOCHAIMTEIbHBI OTBET Ha HAJMYUMEe MaTepuaia, U
HEPECTIIOHACPOB, y KOTOPBIX OTCYTCTBYIOT CHEIM(HUYECKHE pEaKkIuu WM Ha0IogaeTcs
MPOTHBOBOCTIANIUTENbHBIN OoTBeT. Ilnenkum u3z IIMK ¢ MoauduuupoBaHHOW MOBEPXHOCTHIO
BBI3bIBAIM MPOBOCHAIUTENbHBIN OTBET y 2 U3 5 noHopoB. IIpu 3TOM HaOIIOAANOCh YBEIHUEHUE
cekpeiin  TNFo u cHmkenun skcmpeccun CD206 wu Stabilin-1. Ckaddonaer uz IIMK ¢
MOU(PUIIMPOBAHHON MOBEPXHOCTHIO BBI3BIBAIN MPOBOCTIATUTENBHON OTBET Y 4 U3 § JOHOPOB. DTO
COINpoBOXKAaock yBenuueHueM cekperuu IL-6 u IL-8 u skcmpeccun CHI3L1. Ha ocHoBanuu
MIPOBEJICHHOTO HCCIIENOBaHUs OblT BBIOpaH Jy4YIIMA THUN MOAM(PHUIMPOBAHUS OnOMaTepuasoB.
Hcnonb30BaHHbII HAa0Op MapKepoB MOXKET OBITh NPHUMEHEH B KauyeCTBE TECT-CUCTEMBbl IS
HKCHPECC-OILIEHKH WHAMBUYAIbHON COBMECTUMOCTH OMOMATEPUAJIOB C OPIaHU3MOM.
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MEPCOHAJIN30BAHHBIN ITO1X0/] K MUKPOBUOTE KUIIIEYHUKA
C IIOMOIbIO AHAJIM3A «bOJIBIIINX TAHHBIX»

A.B. Taxr
000 «Knomurcy, Mockea, Poccus
e-mail: a.tyakht@knomics.ru

Kumeunass MukpoOHOTa NpeAcTaBiIsieT COOOM BaXKHYI0 MHILIEHb B paMKaxX KOHLEHIUH
coBpeMeHHOW 4lI-MeauuuHbl. BBICOKOIPONM3BOAUTENBHBIE MOJIEKYJISPHO-TEHETUYECKHE METO/IbI,
TakMe Kak METareHOMHKa, II03BOJIAIOT JIETAJIbHO  OXapakTepu3oBaTh €€ BUIOBOM U
(GyHKIMOHATBHBINA cocTaB. [IpoBeeHO MHOXKECTBO HCCIEIOBAaHUI OCOOCHHOCTEH ee cocTaBa y
HaceJIeHUs CTpaH MHpa, NAllMEHTOB C Pa3JIUYHBIMU 3a00JIEBaHUAMM, a TaKKe I0JI BO3JCHCTBHEM
BHEIIHUX (akTopoB. K HacTosdmeMy MOMEHTY YETKO BHJIHBI JIB€ TEHACHIMM B MHUKPOOMOTHBIX
UCCIIEIOBAaHMSIX: YIIIYOJEHHBIM aHaIM3 HAKOIUIEHHBIX MACCMBOB METaréHOMHBIX JAHHBIX C LIEJIbIO
HKCTPAKLIMU OMOJIOTUYECKH 3HAYMMOM HMH(OpMaIMM, a TaKke CTPEMHUTEIbHOE PAaCIpOCTpaHEHHE
Kpyra I0JIb30BaTele TEXHOJIOTWH, B TOM 4YHCJIE€ 3a CYET MHMLMATHBHBIX IPOEKTOB B AyXe
«TPakTaHCKOU HAYKH.

Msl nposenn OhMyGut — kpynHeiiliee K HacTOSIIEMY MOMEHTY METareHOMHOE
uccnenoBanne 3PQPEeKToB KPaTKOCPOYHOW TUETHI HA KHUIIEuHYyl0 MHKpoouoty. Koropra m3 Gonee
yem 250 no6poBouiblieB Obla coOpana ¢ momonibio MuTepuera. OOpasiisl Kana ObUTH COOpaHBbI 10 U
1ocje HEKOHTPOJIMPOBAHHOTO CIICAOBAHMS JHETe, OOraToil MUIIEBHIMH BOJIOKHAMHU, B TE€YECHHUE 2
He/lelnb W IpoaHalu3upoBaHbl ¢ nomomipio 16S pPHK merareHomuku. beuim oOGHapy»keHbI
CYIIECTBEHHBIE KOPPEISIIMA MEXIY OITOBPEMEHHBIMH IMUIIEBHIMH MPHUBBIYKAMU U CTPYKTYpPOH
KHLIeyHoro coodmiectBa. CpaBHEHHME METAareHOMOB J0 M IOC/IE AMEThl IOKAa3alo 3HauuMble
M3MEHEHHS B MUKPOOHOTE JaXKe MOCIIE TAKOTO KOPOTKOH MHTEPBEHIIHH.

Ha ocHOoBe pe3ynbTaToB 3TOrO0 MNWJIOTHOTO MpOEKTa Hamu Obll  pa3zpaboTaH
noTpeOuTeNnbCKuil TecT «I'eHeTrKa MHUKPOOMOTHI», MPENOCTABISMIOMNNA WHANBUAYAIBHBIA aHAIN3
COCTaBa MHUKPOOMOTBHI C TOMOIIbI0 METareéHOMa BKYIlE C IEPCOHAIM30BAHHBIMU IHIIEBBIMU
pPEKOMEHJAlMsIMH Ha OCHOBAaHWHM JIAaHHOTO aHajm3a. PexkoMeHmanmu BbIpaOaTHIBAIOTCS Ha
OCHOBAaHHMU OOMIMPHOM ©a3bl JAHHBIX O CBSA3M OTJAENbHBIX KHUIIEYHBIX MHUKPOOHBIX BHJIOB C
Pa3IMYHBIMH MMUIIEBBIMH MTPOAYKTAMH, THUIIEBEIMUA BOJIOKHAMH H 3200JI€BAaHHSIMH.

C uenpl0 TperoOCTaBUTh MCCIENOBATENSAM CPEACTBO U yINIYOJEHHOTO aHaiu3a
MUKPOOMOTHBIX JaHHBIX HaMHU Oblia pa3zpaborana miardgopma Knomics-Biota — MuHTepHeT-cepBHC
JUIL UHTEpIIpeTalil METareHOMOB KuIlleuHHKa uenoBeka (https://biota.knomics.ru/). C nomoristo
BeO-uHTepdeiica TOIB30BATEIM MOTYT JIETKO T'eHEpUpOBATh  HAIJSATHBIE OTYETHl  I10
HKCHEPUMEHTAIbHBIM JaHHBIM. OT4YeThl JOCTYNHBI B pPAa3IMYHBIX BapUaHTAaX CIOXXHOCTU U
colepKaT TMPUMHUTUBHBIE W TPOABHHYTHIE BHUABI BU3YaJTH3aIlMM TAKCOHOMHUYECKOTO U
(YHKIIMOHAJIBHOTO COCTaBa MUKPOOHOTHI COBMECTHO C METAJaHHBIMH, a TAK)KE CTAaTHCTUYECKOTO
aHanu3a. OpHUTHHAJIBHBIE WHTEPAKTUBHBIE KOMITOHEHTBI CHCTEMBI TIO3BOJIIOT A(PPEKTHBHO
IPOBOJIUTh PA3BEJOYHBIN aHAJIN3 METAreHOMOB B KOHTEKCTE TBHICSY IYyOJIMYHO JIOCTYIHBIX
METareHOMOB KHIIEYHHKA W (PAKTOPOB Ul MUILEBBIX U (papMaIleBTUYECCKUX KOMITAHHA, a TaKxke
Hay4YHbIX HWHCTUTYTOB. OIHCaHHbIE pe3yabTaTbl OO0ECNEYMBAIOT OCHOBY IS TPAHCISALUU
MUKPOOHOTHBIX UCCIICOBAHHUHA B IPOMBIIIJICHHOCTD U MIEPCOHATM3UPOBAHHYIO METUIIHY.
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JAUATHOCTHYECKHUE BO3MOKHOCTHU TPOI'PAMMHO-
COBMEIIEHHON O®3KT/MPT B OLIEHKE OCTEOMMEJIUTA ¥
IHAIMEHTOB
C CUHJPOMOM JUABETUYECKOM CTOIIBI

B.A. YJIOJIOB*, M.A. 3opkaabues, B./l. 3aBagoBckasi, M.A. 3ambimeBckasi, E.I'. I'puropnen
Cubupckuii 2ocyoapcmeennviii meouyurckui yrusepcumem, Tomck, Poccus
e-mail: linx86rus@gmail.com

CunapoMm nuabeTH4ecKoil CTONbl — OAHO W3 HauboJee TPO3HBIX C MEIUIIMHCKON TOYKH
3peHus, a Takke HauboJiee TOPOTOCTOSALIMX OCIOXKHEHUH caxapHoro auabera. Ilpucoenunenue
MHOHUIMPOBAHUS C TOCIEAYIOIIMM PAa3BUTHEM OCTEOMHUENINTA BBI3BIBACT TSKEINbIE KIMHUYECKHE
MOCNIEACTBHS, KOTOpbIE MPUBOASIT K HEOOXOAMMOCTH aMmIyTallid KOHEYHOCTEW. Y ClIOBUEM
IIPOBEJCHUS AJEKBAaTHOM Tepanuu SIBISETCS CBOEBPEMEHHAs JMAarHOCTMKAa OCTEOMUENINTA,
pa3BuBILErocs Ha poHe AMabeTUYECKON CTOIIbI.

Onenka BO3MOXXHOCTH TporpamMmHO coBmemieHHOH OD®DKT/MPT B oOHapyxeHuu
ocreomuenuta (OM) y nanueHToB ¢ cuHapomoM auadetndeckoi ctormsl (CC).

OO6cnenoBanbl 76 TMaNMEHTOB € caxapHbIM auaberom 1 m 2 THma, ¢ MOJO3pEeHHEM Ha
Hamnuue OM (35 (46,0%) myxuun u 41 (54,0%) >xeHmmH, cp. Bo3pact 59,44+7,1 ner).
HccnenoBanue BKJIHOYANO MALMEHTOB C HeWpomarudyeckod (n=25), umemuueckoil (n=13) u
cmemannoit (n=38) dpopmamu CJIC. BceM manueHTam BBIOTHEHA CHUHTUTPA(Hs C MEYEHBIMU
neiikoruramu, 30 OONBHBIM MTPOBEICHA MAarHUTHO-pe3oHaHcHast Tomorpadus (MPT). CoBmenieHue
MIPOM3BE/ICHO C UCIIOJIb30BaHKUEM IporpammHoro obecrneueHuss RView 9.06 (Colin Studholme).

[Tpu Mcnonb30BaHMU CUMHTUTPAa(UU C MEUEHHBIMU JIEMKOLMTAMU s JuarHoctuku OM,
obutn nostyuensl: 25 UIT, 38 MO, 12 JIIT u 1 JIO pe3ynsrat. Tounocth MeTona coctaBuia 82,9%.
JIIT pe3ynbrarel ObLTM OOYCIIOBJIEHBI HHU3KOM paspemaroneidl CrnocoOHOCTBIO MeEToAa W
HeOOJIBIIMMU pazMepamMu uccienyemoro oobekra. Onun JIO pe3ynbraT ObLT BBI3BaH CHIKEHUEM
KpOBOTOKa y marueHTa ¢ umemmudeckoit ¢popmoit C/IC. Ilpu ucnonszoBanuu MPT mosnydensr 20
UIIL, 16 UO, 4 JIIT u 2 JIO pe3ynbraTa. JlnarnocTuyeckas TOUHOCTh MeToaa coctaBuia 85,7%. JIII
pe3ynbTaThl ObLTM 00YCIIOBJIEHBI CIOXHOCTBIO TU(depeHIINaTbHON THarHOCTUKNA OT€Ka KOCTHOIO
Mo3ra M BocnainuTenbHoi uHOpuibTpauuu. Ilpu ouenke 42 rubpugasix ODDPKT/MPT
n3o0paxenuit Obuto BeisiBieHO 21 UIL, 17 UO, 3 JIII, 1 JIO pe3ynbrat. J{uarnoctudeckas TOUHOCTh
paBHa 95,9%.

B pesynbrare uccinenoBaHus IMOKa3aHbl Oosiee BBICOKME JUArHOCTMUYECKHE IOKa3aTeNlu
OODKT/MPT B BoisiBnennn OM y mamueHtoB ¢ C/IC (4yBCTBUTENBHOCTh M CIEHU(PHUUYHOCTH
coctaBmin 95,5% u 85,0% COOTBETCTBEHHO), 110 CPABHEHHUIO C M30JIMPOBAHHBIM HCIOJIb30BAHUEM
MPT u cuunTurpaduu.
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N30JIUPYIOIIAA TPEKOBASA MEMBPAHA HA OCHOBE
MOJIUITUJIEHTEPE®TAJIATA JIA JIEHEHUA BYJIVIE3HOU
KEPATOIIATHH

E.O. ®ununnosa, B.®. [Inuyrun
Tomckuii nonumexnuyeckuii yrueepcumem, Tomck, Poccus
e-mail: katerinabosix@mail.ru

B ocHoBe Oyinie3HOl KepaTomaTuy JEKUT Pa3BUTHE XPOHUYECKOTO OTE€KAa TKaHW POTOBOM
000JI0YKH BCJIEICTBHE YMEHBIIEHHUS YUCICHHOCTU KJIETOK 3HJOTENINs POTOBULBI U, KaK CIEJICTBHE,
yrpata uMH OapbepHONl (DYHKIMH, CONPOBOXKIAIOIIEECS CHUKEHHUEM OCTPOTHI 3pEHHs U
BBIPQ)KEHHBIM OO0JIEBBIM CHHAPOMOM.

Llenp wuccnenoBaHuss — B JKCIHEPUMEHTE IN VIVO HM3Y4UTh BO3MOXKHOCTH IPUMCHEHHUSI
TPEKOBBIX MeMOpaH U3 NOJUATWIEHTepedTasaTa B XHUPYPrU4E€CKOM JIEUEHUH Oyisie3HOH
KepaTornaruu. BelliosiHeHa cepust SKCIiepuMEeHTOB Ha 16 kponukax nopoasl LlnHnmmima, KOTopsiM,
[OoCJIe  NPEABAapUTEIbHO HWHAYLUPOBAHHOIO  IATOJOTMYECKOIO  IPOLEcca,  OCYLIECTBIIIN
UMIUIAHTaLMI0 TpekoBblX MeMmOpan (TM) B ctpomy porosuipl. TM OblUIM HOJTY4YEHBI IyTEM
obnyuenust 1ieHku [I9T® myykoM HOHOB YAr® ¢ makcumanbHOl sHeprueir 41 M»sB, Y-
ceHcuOMmM3anueil u 1menoyHoro TpaeieHus B pactBope 1,5 N NaOH. Uepe3 5 Hemenb mocie
uMIuIaHTauuu TM >KUBOTHBIX BBIBOJWIIN M3 SKCIEPUMEHTA, MMOJIyYe€HHBIH MaTepuan (PUuKCHpOBaIn
1 OKpPALIUBAJIH JUIsl CBETOBOM MUKPOCKOIIMH.

B pesynbpTare npoBENEHHBIX UCCIENOBAaHUN YCTAHOBJIEHO, 4TO MMIUIaHTauus TM B ctpomy
poroBuilsl npu OyJUIE3HOM KepaToNaTHUU COMPOBOXKIAETCS PA3BUTUEM YMEPEHHO BbIPAXKEHHOU
BOCHAJINTEIBHO-PETCHEPATOPHOM peakUMe M YMEHBIIEHHMEM TUApATalud CTPOMBI POrOBOU
000JIOYKH, YTO CBHJIETEILCTBYET O CTA0MIN3AIMH MTATOJIOTMYECKOT0 TIPOoIIecca.
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BJIUAHUE OCAKAEHUA HAHOPASMEPHOI'O BEMUTA
HA CTPYKTYPY U CBOHCTBA MHUKPOAYI OBbIX
KAJIBIHUNPOCPATHBIX ITIOKPBITUHN

B.B. lIeﬁoL[aeBal’z*, M.b. Cene.m,HchBaz, 10.11. IIIapKeeB12
! Hayuonanvuouii uccneoosamenvcxuti Tomckuil norumexnuueckuti ynusepcumem, Tomck, Poccus
2 Hucemumym ¢husuxu npounocmu u mamepuanoseoenuss CO PAH, Tomck, Poccust
e-mail: vitinab@mail.ru

HMmnnantanus B OpraHM3M  4YY)KEPOJHOIO MaTepualla BBI3BIBAET  BOCHAIMTEIBHO-
perapaTuBHYIO pPEaKIUio, a MMEHHO, 3aIlIUTHYI0O WU PENapaTuBHYI0 (PYHKIUIO COEAMHUTEILHOU
TKaHu. [l [penoTBpallleHHs BOCHAIEHUS HUMIUIAHTHPYEMBbIH MaTepuanl JIOJDKeH ObITh
MaKCHUMaJbHO NPUOJIMKEH IO CBOWCTBAM K 3aMEIIaeMOW CTPYKType. OTUM TpeOOBaHUAM
YIIOBJIETBOPSIET KOMIIO3UT HAa OCHOBE TUTaHA U KanbLU(oc(HaTHOro MOKPHITUS, CPOPMHUPOBAHHOTO
METOAOM MHUKPOAYTOBOTO OKCHAWPOBaHUS. JOMOTHUTETPHOE MOJU(PHUINPOBAHIE OMOTIOKPHITHN C
[IOMOILbI0 HAaHOpa3MEpHOro OeMHTa II03BOJIUT YBEIUYUTh aAre3Ui0 KIETOK U YIpPaBIATh
JJEKTPUYECKUMH  CBOMCTBAMM  IOKpBITHA.  DOpMHpOBaHME  NOKPBITHH,  COJEpXKalleu
HAHORJIEMEHTBI, SIBJIAETCS 11eJeCOO0pa3HbIM JJIsl aKTHUBALMK MPOLEcca WHTErpalluy UMILIAHTATa C
KOCThIO. M3BEeCTHO, YTO HaHOYACTUIBI OeMHTa O0JQAAal0T TOBBINIEHHOW DJHEpPrueil u
3JIEKTPOIOJIOKUTEIBHBIM 3apsAZIOM, [O3TOMY MPOSIBIAIOT OOJIBLIYI0 aKTUBHOCTh B Pa3IMYHbIX
(U3NKO-XMMHYECKUX TIPOILIECCaxX, B YAaCTHOCTH B TPOIECCaX OCTECOMHTETPAlMU HMIUIAHTATa C
KOCTBIO.

Llens paGoThI - HCCIENOBAHUE TPUMEHEHUSI HAHOPa3MEepHOro OemMuTa B 00JacTH CO3IaHHS
OMOCOBMECTUMBIX KaJdbIMH(OCHATHBIX MUKPOJYTOBBIX MOKPHITUI HA TUTAHE C LIEJIbIO MTOBBIIICHUS
UX aJICOPOIIMOHHON CIIOCOOHOCTHU U MPUIAHUS SJIEKTPUUECKUX CBOUCTB.

B pabore mnpenacraBieHbl pe3yabTaThl HCCIIEOBAHUS CBOMCTB  MOIUGHUIIMPOBAHHBIX
KaabIui(oCcHaTHBIX  OMOMOKPHITUH METOJAMH  CTPYKTYPHOTO aHalIHM3a: MPOCBEUMBAIOLICH
EKTPOHHONU MMKPOCKOIHUEHN, PACTPOBOM 2JIEKTPOHHON MHUKPOCKONHEH C DHEPrOJUCIEPCUOHHBIM
AHAJIIM30M, PEHTIC€HOCTPYKTYPHBIM aHAJIN30M U dJIEKTPOKMHETHYECKUM METOIOM I ONPEIEICHUS
I3eTa-IoTeHIUAaA.
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MPUMEHEHUE METO/IOB BU3YAJILHOT'O AHAJIM3A JUISI
UCCJEJOBAHUSI MHOTOMEPHBIX MEJIUKO-BUOJIOTMYECKHUX
JTAHHBIX

A.B. Ulkasp
Tomckuit nonumexnuyeckutl ynusepcumem, Tomck, Poccus
e-mail: shklyarav@mail.ru

[Ipobnema mMPaKTHYECKOTO WCCICIOBAHUS OSKCIICPHUMEHTAIBHBIX JaHHBIX BO MHOTHX
MIPAKTUYECKHX 33]ja4ax CBsi3aHa ¢ O0NBIIUM 00BEMOM UCXOTHOW HH(DOPMAIIMH U OTPAHUYEHHOCTHIO
JTOCTYITHBIX pecypcoB. Bu3yanbHbIe MOJICNN JAHHBIX MOTYT BBICTYIATh B KAY€CTBE aHAJTUTUICCKOTO
WHCTPYMEHTa, CIIOCOOHOTO HE TOJBKO KOMIICHCHPOBATh YKa3aHHbIC TPYAHOCTH, HO H
Pe3yIbTaTUBHO UX UCIOIB30BATh.

B kauectBe pemieHus mpoOieM H3ydeHUsS MHOTOMEPHBIX JAHHBIX, aBTOPBI IpeaararoT
WCIIOJIb30BaHNE HHTEPAKTUBHBIX BU3YaJIbHBIX MOJICICH. B OTiMUMe OT CTaTHYeCKOi BU3yaln3allny,
noJ00HBIE  MOJENW  CHOCOOHBI  MPEACTaBUTH  HMCCIEAOBATENI0  MHOXECTBO  00pa3oB,
COOTBETCTBYIOIIUX  pa3iIW4yHbIM  MeTadopam  Bu3yanuzauuud. OOHapyKeHHOE BHU3YallbHO
MIPOTUBOPEYNE MHUIUUPYET IMOCTAHOBKY BOIPOCA, Pa3pelieHUue KOTOPOTO CTAHOBUTCS MPUYHMHON
MOSIBIICHUSI Y MCCIICIOBATENS HOBBIX CBEACHUH. VIHTepaKTUBHBIC BO3MOYKHOCTH BBICTYIAIOT B POJIU
WHCTPYMEHTOB KOTHUTHBHOTO TIOHMCKA.

B xone mnpenBapuTENBHOTO TECTHPOBAaHUS pa3pabOTaHHOW MOJENU OBUIM TOCTPOCHBI

BU3yallbHbIC pEIICHUs (PHC.) UIS BBIMOJHEHHUS IPEIBAPUTEIBHOTO W IMPOTHO3HOTO aHaIn3a
AKCIEPUMEHTAIBHBIX JIaHHBIX. BU3yalln3upoBaHHBIC JIaHHBIC COJIEPKATA MHOTOMEPHBIC OIUCAHMUS
(5-20) rpynn skcrepuMeHTaIbHBIX 00pasioB (0koj0 200 mir.). Mojenb MO3BOJIMIA B KOPOTKHE
CPOKHU BBIZICNATH CBOMCTBA, KOPPEIUPYIOIIUE MEXKAY CO00. DTO CO37aeT YCIOBUA ISl OBICTPOTO
nepexo/ia K aHATUTUYSCKOW MOICITH UCCIICAYEMBIX JaHHBIX.
Pa3zpaboranHas aBTOpaMu METOAMKA TOCTPOCHUS BU3YaIbHBIX MOJEJCH IMO3BOJIIET MPOBOIHUTH
W3YYCHHE MHOTOMEPHBIX OJKCIEPUMEHTAIBHBIX JaHHbIX. Co3maHHas Mertadopa BHU3YAIBHOTO
NpPEJCTaBICHUS  JAaHHBIX  [OKa3aja  BBICOKYHO  3((EKTUBHOCTh  TPU  HCCICIOBAHUU
IKCIIEPUMEHTAIBHBIX JIAHHBIX C PA3JIMYHBIM ypOBHEM jocTroBepHOCTH. OreHka 3pQexkTuBHOCTH
OTIpEe/IeTISIETCS COKpAIIEHHEM BpEMEHH MPOBEACHUS aHATH3a.

Puc. Mopenp sKkcnepuMeHTATBHBIX MEANKO-OMOTOTUYECKUX JaHHBIX
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HCCJIEJOBAHHE IN-VITRO XUMHWUYECKHUX CBOMUCTB
L-TUPOKCHUHA

M.C. IOcyﬁoBl’2
Y Tomexuii nonumexnuueckuii yHuusepcumem, Tomck, Poccus
2 Cubupckuti 2ocyoapcmeennviii meouyunckuil yuusepcumem, Tomck, Poccus
e-mail: yusubov(@tpu.ru

Kak u3BecTtHO, L-TUPOKCHH pe3Ko BIHsAET HA META0OJINYECKUE OKUCIUTEIbHBIE MPOLECCHI,
KaTaJIu3upyeMble IIUTOXpOMOM. B TO e BpeMms B JiuTepaType OTCYTCTBYIOT CBEIACHHUS O XUMHU3ME
neiictBus L-tupokcuHa B couetanuu ¢ P450 Ha OMoIornyecky BaxKHbIC coerHeH s IN Vivo. HukTo
elle HE CTaBWJI 3aJlayy BBISICHUTH, IOYEMY UMEHHO aTOMBbI HO/1a TaK BaXKHBI B CTPYKTYpE JTaHHOU
aMUHOKHCIIOTHL. [loyemMy HEOOXOIMMO Kak MHHMMYM TpU aroma Homa? B kakod KOHKpPETHOM
dopme yuactByer L-TupokcuH B codetaHuun ¢ P450 B OMOMHMMETHYECKHX MPEBPAIICHUSIX
oprannyeckux BemecTtB? s pemeHust 31oil mpo6iieMbl ObLII0 TPOBEAEHO MCCIEAOBAHUE CHCTEMBbI
nopupuH-L-TUPOKCHH-TIEPEKUCh BOJOPOJIa B OKHCICHWH YTIEBOIOPOAOB, B OMOMUMETHYECCKIX
TpaHcpopMalusax OHOJOTHYECKH aKTUBHBIX CyOCTPaTOB, TaKMX KaK CTEPOUIbl, AMUHOKHCIOTHI,
KUPHBIE KAPOOHOBBIE KUCIIOTHI U T.]I.

Hamu mnoka3zana ponb aroma ioga B CTPYKType aMUHOKHUCIOT JJs MHPOTEKaHUs
OKHUCJIUTEIBHBIX MPOIIECCOB MHUPOKOTO Psijia OPTAaHHYECKUX CYOCTpPATOB IO JCHCTBHUEM MEPEKHUCH
BOJOPOJa, KaTanuzupyeMmoro nopbuprunamu. HaiiieHbl OTBETHI Ha BBINIECIIOCTABIECHHBIE BOIPOCHI.

o T OH
R-l, H,0,, 20 eq, P-SO3H OH
O 1 OOORIGOORIS O
MeCN/H,O (3:1) =
o

1eq

R-l = Tyr-1, Tyr-2, T4, Ty-1, Ty-2, T4-Ac

Pabora BeimomnHsieTcs npu puHAHCOBOM noaaepkku Poccuiickoro Hayunoro @onna (rpant
PH® 16-13-10081)
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MOCTTPAHCJIAIIMOHHBIE MOJJU®UKAIINHA — «5bICTPBIN»
MEXAHMU3M PEI'YJIAIUU HUTOXPOM P450-3ABUCHUMbIX
MOHOOKCHUI'EHA3

A.B. SfIluueBuy, A.5. Jlymuxk, 51.B. [Ilnuenxo, M. TpaBkuna, A.B. UBanunk, C.A. YcaHon
Hncmumym 6uoopeanuuecxou xumuu HAH Benapycu, Munck, berapyco
e-mail: al.yantsevich@gmail.com

[utoxpombr P450 — Gonbmioe cemMeicTBO TeéMONPOTEMHOB, CHOCOOHBIX MPU YyYacCTHUH
OrPaHUYEHHOr0 Yucia PeAOKC-IaPTHEPOB OKUCIATh IIUPOKUN CHEKTP OPraHUYECKUX COEIMHEHUM,
CpeIy KOTOPBIX CTEPOUIbl, JKUPHBIC KHUCIOTHI, KCCHOOMOTUKUA. MHOTHE W3 3TUX (EPMEHTOB —
MEPCIEKTUBHBIE MHILECHU JEHCTBUS JIEKAPCTBEHHBIX CPEJICTB. B TeueHMe MHOTHX JECATUIETHM
cemMencTBO 1uToXpomMoB P450 HaxoauTcs Mol NpUCTAIbHBIM BHUMAHUEM MHOTHUX HAyYHBIX TPYII
U KPYIHBIX (apMaleBTUYeCKuX KoMIaHui. OqHaKo LeJblid psJl BOIPOCOB MO-MIPEKHEMY OCTAETCs
OTKPBITBIM. OC000 BaKHBIMH SIBIISIFOTCSI BOTIPOCHI PETYJISIIUU (DePMEHTATUBHON akTUBHOCTU. Maiio
U3YYEHBl «OBICTPBIE» MEXAHU3MbI PETYJSLUU, K YHCIY KOTOPBIX OTHOCSTCS ajlIocTepUuecKas
PETyJISIHS U TOCTTPaHCIsAIMOHHbIE Moaudukanuu (ITTM).

B mnameli pabGore mnpoBeAeH KOMIBIOTEPHBIA aHAlW3 CATOB y3HABaHHUS XOPOIIO
M3y4YEHHBIX MPOTEUHKUHA3 B CeMENCTBE NUTOXPOMOB P450 1 CBA3aHHBIX ¢ HUMH PEIOKC-aKTUBHBIX
OENKOB, KOTOPBI MO3BOJIMJI YCTaHOBUThH, YTO MHUKpPOCOMaibHbIE LUTOXpoM P450-3aBucumbie
MOHOOKCHUTCHA3HbIE  CHUCTEMBI, y4acTByIOIIME B  OHOTpaHChOpMAlMK  KCEHOOHMOTHKOB,
perynupyioTes myteMm ¢docopunupoBanusi HTAM®D-3aBucuMoil TpOTEMHKWHA30i. [[ns oueHku
CTPYKTYPHBIX TOCICACTBUH (HOCHOPWIMPOBAHKS HAMH HCIOIB30BAaH METOJ MOJICKYIISIPHOM
JUHAMHKHU, KOTOPBIM TMO3BOJIWJI MPOAEMOHCTPUPOBATH M3MEHEHUs oO0beMa U (OPMbI aKTHBHOTO
[IEHTPa MHKPOCOMAIILHBIX HUTOXpoMOB P450 mocne ¢ochopunupoBanus. [Ipemmokena cxema
MOJIy4eHusi, OoOpabOTKM W HHTEpHpeTalnuu JaHHbIX, Kacaromuxcs [ITM nwuroxpom P450
MOHOOKCUT'€HA3HbIX CHUCTEM, TapaHTUPYIOLas IOJy4YEHHE JOCTOBEPHBIX pE3yJIbTaTOB H
BKJIIOUAIONasi TSATh YypoBHEW Banupanuu. [IpennoskeHHBIM MOAXOA OMpoOMpOBaH Ha psfe
Ouosornyeckux oopasnoB u Monenei. MceiaenoBanus ObICTPBIX MEXaHU3MOB PETYJISIIMHA IUTOXPOM
P450-MOHOOKCHUTE€HA3HBIX CHUCTEM OTKPBHIBAIOT MYTh K OOHAPYKEHUIO MPUHIMIIHAILHO HOBBIX
MEXaHU3MOB MOJYJSIIUA aKTUBHOCTU ITOW Ba)KHOM T'PYMIbI (PEPMEHTOB, a, COOTBETCTBEHHO, M K
MEePCHEKTUBAM CO3/IaHMSI HOBBIX JIEKApCTB, JIEUCTBHE KOTOPBIX OCHOBAHO HE HAa KOHKYPEHTHOM
WHTUOMPOBAHNH, a Ha OoJiee crenudUUecKuX MeXaHu3Max peryssiiui aKTHBHOCTH.
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TARGETING STROKE - BASIC STUDIES

D.N. Atochin

Massachusetts General Hospital, Boston, USA
e-mail: atochin@yahoo.com

Endothelial production of nitric oxide (NO) is important to the regulation of vascular responses,
including vascular tone and regional blood flow, leukocyte—endothelial interactions, platelet
adhesion and aggregation, and vascular smooth muscle cell proliferation.

The deficiency in the amount of bioavailable vascular NO results in endothelial dysfunction. We
developed mouse models of endothelial dysfunction caused by direct genetic modification of the
endothelial nitric oxide synthase (eNOS) gene. eNOS mutant mice are useful tools to study the
effects of varying degrees of endothelial dysfunction caused by eNOS phosphorylation.
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OXIDE BIOCERAMICS AND PROBLEMS OF ENDOPROSTHETICS OF
THE BONE APPARATUS

S. Buyakova'?®, T. Sablina®, S. Kulkov'*?
! Tomsk State University, Tomsk, Russia
2 Tomsk Polytechnic University, Tomsk, Russia
® Institute of Strength Physics and Materials Science RAS, Tomsk, Russia
e-mail: sbuyakova@ispms.tsc.ru

Zirconia-based bioceramics produced from nanopowders is considered as one of the most
promising materials for biotechnologies due to possessing a unique combination and range of
properties including strength and fracture toughness, hardness and wear resistance,
biocompatibility, bacteriostatic, and osteointegration.

The aim of this paper is to study the physical and mechanical properties of the sintered
porous zirconia ceramics.

Ceramic samples made from plasma-sprayed and chemically precipitated (97 mol. % ZrO, +
3 mol. % Y,03) powders were studied. Samples for sintering were prepared by slip casting. The
required porosity and configuration of the pores were provided by introducing in a ceramic mass a
predetermined amount of organic binder and blowing agent such as granular UHMWPE powder
with grain size in the range 90 to 200 um. The sintering of the ceramic samples was performed in an
air furnace in the temperature range 1400 — 1650°C during isothermal holding from 1 up to 10
hours. Investigation of the structure of sintered ceramics was carried out by optical microscope
"Altami M1" and scanning electron microscope “VEGA3 TESCAN”. X-ray diffraction data were
obtained using an X-ray diffractometer with CuK,, radiation with a step of 0.05° in the range of 2
theta angles from 20 to 80 degrees. Samples of porous ceramics were uniaxial compressed using a
universal testing machine “GP DLC 30 kN”. Effective Young’s modulus (E) was determined as the
angle of a tangent line slope to a straight-line segment of the “stress-strain” curve.

Zirconia powder was characterized by spherical particles and their agglomerates. An
average particle size was 1.5 um. It was measured that specific surface of chemically precipitated
powder was equal to 7 m?/g. According to the X-ray data the tetragonal phases of ZrO, was
predominant in the amount of 95 % with an average CDD size 20 nm. An average CDD size of
monoclinic phase was equal to 20 nm.

Density dependences during sintering process can concludes that most intensive
densification occurred at heating stage. X-ray analysis had shown, that the tetragonal phase content
in sintered ceramics was decreasing with increasing of the holding time up to 5 hours for materials
based on plasma-sprayed powder from 95 up to 60 %, further increasing of holding time didn’t
influence the phase composition.

Microdamages appearing in the material had local nature and the sample under load retained
the ability to resist increasing load. A distinctive feature of all the o - € diagrams obtained in the
experiment was their nonlinearity at low deformations which was described by the parabolic law.
Cyclic loading of samples on parabolic section of diagrams did not reveal residual strain. Therefore,
the nonlinearity in the stress-strain diagrams was due to the elastic deformation of ceramics with
cellular structure.

It has been shown that the most intensive densification of studied materials took place
during heating stage. In the stress-strain diagrams the nonlinearity occurred due to the elastic
deformation of ceramics with cellular structure. The character of the received strain-porosity
dependences probably was a result of porosity type change.

It was shown that the “stress - strain” diagrams on the initial stage of deformation has a
nonlinear behavior with high parabolic factor of strain-stress curves. It has been shown that fracture
of the materials was observed from the elastic area and has a rod-like or cellular-like parts in its
structure.
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It was shown that after sintering at 1600°C that zirconia ceramic structure was characterized
by the presence of pores with pore sizes in two categories such as “big pore” 100-220 um and
“small pore” 0.8-8 um. This makes the ceramic structure very similar to the structure of the natural
bone.

The level of mechanical properties of the synthesized zirconia-based ceramics is determined by the

pore size. The values of the compressive strength and the effective Young's modulus are very
similar to those of the natural bone.
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FUNCTIONALIZATION OF MAGNETIC Fe;O04 NANOPARTICLES BY
TARGETING PEPTIDES

A.M. Demin'", A.G. Pershina?, V.P. Krasnov*
! Postovsky Institute of Organic Synthesis of UB RAS, Yekaterinburg, Russia
2 Central Research Laboratory, Siberian State Medical University, Tomsk, Russia
e-mail: demin@ios.uran.ru

Currently, much attention is paid to targeted delivery of drugs into the required tissue types.
For this purpose, molecular vectors are used: antibodies, peptides, etc. Short peptides, for example
RGD-peptides and pHLIP are the most promising.

The purpose of this work was to develop an approach for synthesis of new nanomaterials,
based on the Fes0, MNPs modified by 3-aminopropylsilane (APS) and conjugated with peptide
derivatives (GRGD and pHLIP), as a potential MRI enhanced contrast agents for tumor tissues
targeting.

In this work MNPs obtained by co-precipitation method were used. The immobilization of
the GRGD peptide derivative on APS-modified MNPs was carried out by using EDC as a coupling
agent. For immobilization of pHLIP two types of MNPs was used: APS-modified MNPs and
MNPs, with SiO; shell and modified with APS. In both cases the covalent conjugation of pHLIP
with MNPs was carried out by using heterofunctional linker EMCS. Immobilization of peptides on
MNPs was confirmed by the IR spectroscopy. The number of residues of immobilized peptides on
the surface of MNPs was calculated from the carbon content in the sample and TGA data amounted
to 29 and 6.7 umol g1 of MNPs for GRGD and pHLIP correspondingly. MNPs-nanoconjugates
with peptides had spherical shape with an average diameter of about 12 nm.

We have proposed the methods for their immobilization to MNPs We believe that such
functionalization of MNPs will make it possible to develop new promising contrast agents for MRI
cancer diagnostics.

This work was financially supported by the Integrated Program of the Ural Branch of the RAS (no.

15-21-3-6) (in part of the synthesis of GRGD-modified MNPs) and no. 14-15-00247 (in part of the
synthesis of pHLIP-modified MNPs).
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ULTRASOUND TRIGGERED RELEASE OF ANTICANCER AGENTS
FROM ALGINATE-CHITOSAN HYDROGELS

A. Di Martino™%, P.S. Postnikov?, V. Sedlarik*
! Centre of Polymer Systems, University Institute, Tomas Bata University in Zlin, Tr. T. Bati 5678,
760 01 Zlin, Czech Republic
2 National Research Tomsk Polytechnic University, Lenin Av. 30, 634050, Tomsk, Russian
Federation
e-mail: dimartino@utb.cz

Ultrasound-triggered delivery systems are becoming a technology with first patients
enrolling in clinical trials. Ultrasound responsive hydrogels based on polysaccharides were prepared
to trigger and control the release of a ‘cocktail’ of anticancer drugs.

Alginic acid-chitosan hydrogels loaded with the drugs were prepared by the freeze-thaw
method. The drugs were added to the blend (CS/ALG wi/w: 2) before the first cycle.

Release studies in different simulated physiological fluids have been performed with and
without the application of ultrasound (75 KHz, 2W/cm? for the 10s and 30 s). The effect of 5 cycles
of ultrasound on the release rate was investigated.

The prepared hydrogels demonstrate high loading capacity and ability to control the release
of the drug by changing the inner structure as the response to ultrasound.

Innovative ultrasound responsive hydrogels with ON/OFF pulsatile release of two
chemotherapeutics were successfully prepared for future clinical application.

46


mailto:dimartino@utb.cz

SPUTUM MICROBIOTA IN CHRONIC OBSTRUCTIVE PULMONARY
DISEASE

Yu.B. Dorofeeva®”, V.A. Petrov?, 1.V. Saltykova®, S.V. Fedosenko, A.S. Popenko?, A.V.
Tyakhtz, N.A. Kirillova®, M. Majrambekova3, O.P. Ikkert'®, L.M. Ogorodova1
! Siberian State Medical University, Tomsk, Russia
2 Scientific Research Institute of Physical-Chemical Medicine, Moscow, Russia
3 National Research Tomsk Polytechnic University, Tomsk, Russia
e-mail: julia.dorofeeva25@gmail.com

Differences in the microbiome of healthy individuals and patients with chronic obstructive
pulmonary disease COPD had been repeatedly shown previously, so we decided to focus our
attention on the search for correlations between the microbiota composition of COPD patients’
sputum and the clinical manifestations of this disease.

Sputum samples were collected from 125 patients, and their medical history (including data
about the pack-year index, COPD experience, number of exacerbations per year, results of COPD
Assessments Test (CAT), mMRC Dyspnea Scale, and St. George's Respiratory Questionnaire
(SGRQ)) were taken. Also, they have been asked about the day and night symptoms. After
performing 6-Minute Walk Test and spirometry stage and risk of exacerbation of COPD were
established. DNA was extracted from sputum samples by mechanical lysis and alcohol precipitation
methods. The V3-V4 region of the 16S rRNA gene was PCR-amplified and sequenced by Illumina
MiSeq System. QIIME 1.9.0 with Greengenes v13.5 database, Vegan and MaAsLin packages for R
were used for bioinformatics and statistical analyses.

Positive associations were elucidated between night symptoms and presence of
Actinobacillus porcinus (b=0.00617, q=0.00865) and Catonella spp. (b=0.00443, g=0.0205), COPD
experience and Ochrobactrum spp. (b=0.000367, g=0.0435), a high score in CAT with Eikinella
spp. (b=0.000943, g=0.0435), and a high score in mMRC Dyspnea Scale with Rastonia spp.
(b=0.0138, q=0.0435). All these associations were searched with MaAsLin with further use of
boosting model with FDR correction for multiple comparisons.

In our study, we found out that the worsening of the COPD symptoms is associated with an
opportunistic pathogenic microflora, predominantly specific for the oral cavity.

The study was supported by Federal Targeted Program «R&D for priority areas of the

development of S&T complex of Russia» for 2014-2020, the unique identifier number:
RFMEF160414X0075
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OBTAINING OF RECOMBINANT PEPTIDE UBI 535 FOR DIFFERENTIAL
DIAGNOSTIS OF INFECTIONAL INFLAMMATION

L.V. Efimova*, D.O. Ashcheulova, A.G. Pershina
Siberian State Medical University, Tomsk, Russia
e-mail: efimova.lina@gmail.com

Radiolabelled peptides derived from ubiquicidine (UBI) are of great interest for early and
highly accurate scintigraphic detection and differentiation of infection and sterile inflammation. The
aim of present work is to produce a recombinant antimicrobial peptide UBIg.35 - a fragment of the
human natural cationic peptide ubiquicidine in Escherichia coli. Insoluble expression of the peptide
in fusion with ketosteroid isomerase allowed us to minimize toxic effects of the peptide on host
cells and achieve high yield expression. In order to obtain a highly purified end-product, we
developed a low-cost procedure of peptide purification, that includes thorough washing, BrCN
cleavage and preparative size exclusion chromatography. This method could be the basis for
industrial biotechnological production of diagnostic system components that are in high demand.

This work was supported by the Russian Foundation for Basic Research [grant number 17-53-
04056]
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RECOMBINANT pH-LOW INSERTION PEPTIDE SYNTHESIS

I.M. Kabdesh®", A.G. Pershina'?
! National Research Tomsk Polytechnic University, Tomsk, Russia
2 Siberian State Medical University, Tomsk, Russia

During the last decades the possibility of peptides to deliver various types of cargo-
molecules has been widely studied [M.S. Akhtar et al., 2012]. In contrast to antibodies and viral
delivery vectors the peptides are tends to cause no adverse effects [A.G. Cheetham et al., 2016] and
have lower immunogenicity [M. Shadidi et al., 2003].

pH-low insertion peptide (pHLIP) - a water-soluble membrane peptide that at slightly acidic
pH (<7.0) inserts into the cell membrane and forms a stable transmembrane alpha-helix [D.
Weerakkody et al., 2013]. This property serves as a basis for pHLIP technology for cancer
diagnosis and treatment [O.A. Andreev et al., 2010].

The aim of the study was to obtain recombinant plasmid for the pHLIP production in
Escherichia coli.

For the peptide cloning the pET32a(+) vector (Novagen, Darmstadt) and E.coli XL1-blue
strain (Evrogen, Moscow) were chosen. Pair of oligonucleotides encoding target peptide was
synthesized (SibEnzyme, Novosibirsk) and amplified using PCR method. The cloning procedure
was provided according to standard methods and protocols. Restriction, dephosphorilation, ligation
were performed according to manufacturer’s instructions (SibEnzyme, Novosibirsk), plasmid
isolation and purification were performed using «Plasmid miniprep» and «Cleanup standard» kits
respectively (Evrogen, Moscow). The correspondence of the cloned DNA fragment encoding the
peptide as expected is confirmed by sequencing (Scientific Research Institute of Medical Genetics,
Tomsk). Expression of peptide was provided in the E.coli Rossetta DE3 pLysS strain in various
induction conditions (temperature at 25°C and 37°C and IPTG concentrations ranging from 0.5 to 1
mM). The fusion protein thioredoxin (Trx) - pHLIP was analyzed using SDS-PAGE (Laemmli,
1970). The yield of the fusion protein within the total protein has been determined via processing of
SDS-PAGE electropherogram by the densitometry software GeneTools (Synegene).

As a result of study recombinant vector pET32a(+) encoding pHLIP in fusion with
thioredoxin was obtained. It was found that optimal conditions for recombinant fusion protein Trx-
pHLIP expression in E.coli Rossetta DE3 pLysS is 25°C and 0.5 mM IPTG according SDS-PAGE.
At optimal conditions the expression level achieved more than 50% from total protein.
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PLANT SOURCES OF PHYTONUTRIENTS FOR SPECIALIZED FOOD
PRODUCTS OF ANTIDIABETIC ACTION

T.L. Kiseleva’, V.A. Tutelyan, A.A. Kochetkova, Yu.S. Sidorova, V.A. Sarkisyan,
V.A. Shipelin, N.A. Petrov, S.N. Zorin, V.K. Mazo
Federal State Budgetary Scientific Institution “Federal Research Centre of Nutrition,
Biotechnology and Food Safety”, Moscow, Russia, Ustyinsky proezd, 2/14
e-mail: KiselevaTL@yandex.ru

Aim: To find promising plant sources for the development of specialized food (SF) products
for patients with type 2 Diabetes mellitus (DM). The research was focused on the development of
integrative approaches to research-based treatment and prevention of DM with the use of herbal
medicines and SF products. We analyzed ethnomedical aspects of the development of modern
antidiabetic herbal medicines and SF products and discovered prospective directions in research for
biologically active ingredients for modern herbal medicines and SF products for DM. Among the 13
commonly used traditional medicinal plants for diabetes treatment leaves and shoots of bilberry can
be considered as the most effective (40 male Wistar rats, Streptozotocin injection 50 mg/kg of
animal body weight) and harmless sources of phytonutrients from the standpoint of their low
allergological and toxicological risks. To increase polyphenols bioavailability we sorbed 0.5%
water solution of bilberry leaves extract on the brown buckwheat flour at optimal conditions for
producing of the food matrix. As a result Scientific Paradigm of food correction of metabolic
disorders was proposed.

The research was supported by Russian Science Foundation (Project 14-36-00041) «Specialized
food products with modified carbohydrate profile for personalized diet therapy of type 2 diabetesy.
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MORPHOFUNCTIONAL REACTION OF MESENCHYMAL STROMAL
CELLS ON CAPSULATED DELIVERY SYSTEM OF DRUGS AND
MOLECULES

L.S. Litvinova', V.V. Shupletsova’, O.G. Khaziakhmatova®, K.A. Yurova’,
V.V. Malashchenko!, N.M. Todosenko®, A.S. Timin?, V.L. Kudryavtseva?,
G.B. Sukhorukov?®, A.J. Gow?*, E.N. Atochina-Vasserman?®, L.A. Khlusov*®’

! Immanuel Kant Baltic Federal University, Kaliningrad, Russia;
2 RASA Center in Tomsk, Tomsk Polytechnic University, Tomsk, Russia;
% School of Engineering and Materials Science, Queen Mary University of London, London, UK
* Pharmacology and Toxicology, Rutgers University, Piscataway, NJ, USA
> RASA Center, Kazan Federal University, Kazan, Russia;
®Siberian State Medical University, Tomsk, Russia;
" Tomsk State University, Tomsk, Russia
e-mail: khlusov63@mail.ru

Microcapsules have increased interest as novel therapeutics for drug, biomolecules and
nanoparticles delivery and local diagnosis for last decade. They were shown recently to be
internalized by the wide spectrum of cell lines including mesenchymal stromal cells (MSCs) having
unique properties to migrate to the inflammation sites and to initiate regeneration. Human adipose-
derived mesenchymal stromal cells (AMSCs) because of their simple isolation and phagocytic
function were studied as a new target for a cell-mediated drug delivery by FITC-labeled
microcapsules.

AMMSCs were isolated from the fat tissue of healthy donors with signed informed consent
according to the guidelines approved by the Ethics Committee. Capsules, with average size of 5
microns were made using alternated adsorption of polyelectrolytes (calcium carbonate) to generate
microparticles labeled by FITC-BSA. AMSCs cultured with microcapsules were analyzed for
viability, motility and phagocytosis for 16-190 hrs using Cell-1Q v2 MLF integrated platform for a
continuous real-time phase-contrast imaging.

CD73, CD90, CD105—positive AMSCs can be efficiently labeled with microencapsulated
FITC-BSA with up to 45 capsules per cell. Capsules loaded cells can survive up to 6 days in vitro,
maintaining their motility and good viability up to 48-60 hrs post phagocytosis.

Human AMSCs may be a new target for a cell-mediated drug delivery by FITC-labeled
polymer microcapsules.

Investigation is funded by the Federal Target Program of the Ministry of Education and Science of
the Russian Federation (agreement 14.575.21.0164, ID number RFMEFI57517X0164).
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NEUTROPHILS-BASED DELIVERY SYSTEM

S.P. Lezhava'", V.L. Kudryavtseva?, A.A. Zakharova®, A.G. Pershina'? E. N. Atochina-
Vasserman®
! Central Research Laboratory, Siberian State Medical University, Tomsk, Russia
2 National Research Tomsk Polytechnic University, Tomsk, Russia
% Lung Host Defense and Inflammation Core. University of Pennsylvania, USA
e-mail: lezhavasofiya@gmail.com

Ischemic brain injury is one of the main causes of mortality in Russia, causing severe
cerebrovascular consequences and a deterioration in quality of life. Cell-mediated drug-delivery
systems have received considerable attention for their enhanced therapeutic specificity and
efficiency. Neutrophils are known to penetrate blood-brain barrier in case of ischemic brain injury
and can be used in therapy of ischemia-reperfusion injury in the brain.

Here we show that neutrophils are capable to uptake polyelectrolyte
(polyallylamine/polyesterensulfonate) microcapsules. The aim of the study was to analyze the
efficiency of microcapsule uptake and viability of peripheral blood neutrophils after incubation with
microcapsules.

PSS and PAH capsules were obtained by layer-by-layer deposition of polyalalamine and
polyesterensulfonate on calcium carbonate particles and subsequent removal of calcium carbonate
core using EDTA.

Neutrophils were isolated from peripheral blood of Wistar rats using the density gradient
separation method (Ficoll 1.077 g/ml and 1.09 g/ml). After the isolation neutrophils were counted
and resuspended in HBSS at a concentration of 5¢10° cells/ml. The neutrophils viability after
incubation with microcapsules was analyzed using FITC Annexin V/7-AAD Kit and trypan blue
staining. The efficiency of FITC-labeled microcapsules uptake after 1 and 2 hours of incubation
(cells:microcapsules = 1:5) was measured by flow cytometry (BD Accuri C6) and was confirmed
by confocal microscopy (ZEISS LSM 780 NLO). The protocol was approved by the Local Ethics
Committee of Siberian State Medical University (protocol No. 5438 from 29.06.2017).

We concluded that the polyelectrolyte capsules do not exert a cytotoxic effect on the
peripheral blood neutrophils and can be effectively uptaken by neutrophils. Systems based on
neutrophils and polyelectrolyte capsules are very promising for a drug delivery to the cerebral
ischemic zone.
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GENETICALLY ENCODED IRON-ASSOCIATED PROTEINS AS MRI
REPORTERS FOR MOLECULAR AND CELLULAR IMAGING

A.V. Naumova'?, G. Vande Velde®
! University of Washington, Department of Radiology, Seattle, WA, USA
2 Research Institute of Biology and Biophysics, National Research Tomsk State University, Tomsk,
Russia
3 University of Leuven, Department of Imaging and Pathology, Leuven, Belgium
e-mail: naumova.tsu@gmail.ru

All cell imaging applications rely on some form of specific cell labeling to achieve
visualization of cells contributing to disease or cell therapy. The purpose of this review article is to
summarize the published data on genetically encoded iron-based imaging reporters. The article
overviews regulation of iron homeostasis as well as genetically encoded iron associated molecular
probes and their applications for non-invasive magnetic resonance imaging (MRI) of transplanted
cells. Longitudinal repetitive MRI of therapeutic cells is extremely important for providing key
functional endpoints and insight into mechanisms of action. Future directions in molecular imaging
and techniques for improving sensitivity, specificity and safety of in vivo reporter gene imaging are
discussed.
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CHANGES IN THE HEPATOBILIARY SYSTEM OF GOLDEN HAMSTERS
INDUCED OPISTHORCHIS FELINEUS INVASION BY ACTIVATING AND
SELECTIVE INHIBITION THE SYNTHESIS OF GLUTATHIONE

E.A. Perina’, N.A. Perekucha, V.V. lvanov
Siberian State Medical University, Tomsk, Russia
e-mail: CatherinePerina@gmail.com

The aim is to research the role of the glutathione system in protecting the hepatobiliary
system from pathological changes induced by Opisthorchis felineus invasion by activating the
synthesis of glutathione by N-acetylcysteine and selective inhibition of its synthesis by L-butionine
sulfoximine.

The studies were conducted on male Golden hamsters Mesocricetus auratus SPF of 90+20
grams. Hamsters were divided into four experimental groups (n=6 each): 1) intact controls; 2)
animals with O. felineus infection 3) animals with O. felineus infection (4 weeks post infection)
treated N-acetylcysteine (NAC) ((containing 0.1% NAC), and 4) hamsters with O. felineus (4 weeks
p.i.) infection treated L-buthionine-S, R-sulfoxinine (BSO) (5 mM). All procedures and
experimental protocols were approved by the local Ethical Committee of the Siberian State Medical
University (number 3490). The liver and blood samples were used for biochemical measurements.
Levels glutathione and glutathione dependent antioxidant were analyzed spectrophotometry.

Free radical lipid oxidation is stimulation in hamsters liver with O.felineus infection,
evidenced by an increase in lipid peroxidation, while oxidative stress is more pronounced with
selective inhibition of the synthesis of glutathione. Oxidative stress leads to dysregulation of the
glutathione system. The invasion of O. felineus reduces the total, oxidized and reduced glutathione.
Selective inhibition of the synthesis of glutathione of BSO breach the redox potential in more. NAC
prevents of the decrease GSH. O. felineus decreases the activity of the GP - enzyme involved in the
restoration of oxidative stress products. NAC increases the activity of antioxidant enzyme GP, GST
and GLOL1 products.

This project was financially supported by the grant of Russian Foundation for Basic
Research, contract number 15-04-05580/17
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ELECTROKINETIC CHARACTERISTICS AND BIOCOMPATIBILITY OF
TITANIUM-OXYNITRIDE COATINGS DEPOSITED VIA REACTIVE
MAGNETRON SPUTTERING

V.F. Pichugin®’, A.A. Pustovalova®, M.E. Konishchev?, I.A. Khlusov?,
N.M. lvanova®, Zhilei Sun'
! Tomsk Polytechnic University, Tomsk, Russia
2 Siberian State Medical University, Tomsk, Russia
e-mail: pichugin@tpu.ru

The biocompatibility of the surfaces of medical implants is an urgent problem of medical
materials science. This problem is especially critical in vascular surgery. Combined TiON films are
promising coatings for vascular stents. This work presents the results of studying the structure and
properties of titanium-oxynitride coatings deposited onto medical steel samples via reactive
magnetron sputtering. Oxygen and nitrogen were mixed in different ratios and used as a reactive
gas. Structure and composition of the coating were investigated by different technics. The samples
were kept in the simulated body fluid (SBF), for 5 weeks. The obtained results show that the
electrostatic surface potential can be varied by controlling the oxygen and nitrogen contents in the
titanium oxynitride coating. When samples are kept in the simulated body fluid, a double electric
layer is formed on their surfaces. This process is accompanied by coating dissolution and involves
also the deposition of sodium and chloride ions on surfaces. The coating prevents the transition of
iron ions into the solution reducing the risk of metallose around stent after their implantation and
inhibiting the surface calcification process. According to physical-chemical and electrokinetic
characteristics TION coatings are highly biocompatible and have good prospects being used in
medical
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AIRWAY BACTERIA DRIVE PROGRESSIVE SMALL AIRWAYS
PATHOLOGY IN CONSTRICTIVE BRONCHIOLITIS
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Constrictive bronchiolitis (CB) has been reported in military personnel that were deployed
to Irag and/or Afghanistan. We propose that CB in these soldiers was the result of incomplete
epithelial regeneration after direct damage to the bronchiolar epithelium by airborne toxins.

Lung parenchymal tissue specimens were obtained from 26 soldiers with CB and 10 non-diseased
lifelong non-smokers. Serial paraffin sections were: 1) stained with hematoxylin and eosin or
Masson’s trichrome; 2) immunostained with antibodies against a-tubulin; 3) dual immunostained
with antibodies against IgA and polymeric immunoglobulin receptor (pIgR) or IgA and activated
p65 subunit of NF-kB (phospho-p65, Ser276), or 4) hybridized to bacterial 16S rRNA gene probe.
BALB/c mice (8-10 weeks of age) were exposed to 125 ppm sulfur dioxide (SO,) for 4 hours.
Mouse lungs were harvested at 36 hours, 14 days, or 28 days after exposure.

In addition to inflammation and subepithelial fibrosis, we detected loss of multi-ciliated cells
(MCCs) in bronchioles of soldiers with CB. We also detected reduced secretory IgA (SIgA) on the
bronchiolar surface, bacterial invasion across the epithelium barrier, and NF-xB activation in
epithelial cells. In mice, we found sloughing of the lining epithelium in small airways, hemorrhage,
and inflammation in the lung parenchyma at 36 hours. At 28 days after exposure to SO,, small
airways displayed loss of MCCs in lining epithelium and airway wall fibrosis reminiscent of CB
pathology. We also observed surface SIgA deficiency, bacterial colonization, NF-xB pathway
activation and inflammation in distal airways.

Our findings in humans and mice support the concept that direct airway injury from airborne
toxins can result in long-term impairment of epithelial cell differentiation, thus resulting in an
ineffective mucosal immune barrier, chronic inflammation, and persistent fibrotic remodeling of the
bronchiolar walls.
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CLINICAL CYTOLOGY AND MOLECULAR TARGETS: REALITY AND
PERSPECTIVES

I.P. Shabalova
Russian Medical Academy of Continuous Professional Education, Moscow, Russia
e-mail: irenshab@inbox.ru

Clinical Cytology is a specialty that allows to detect abnormal conditions in the human body
by studying individual cells, structures and clusters of cells, their surrounding, transformation etc.
Cytopathology is a widely known method of morphological diagnostics, equivalent to histological
to choose the treatment. The accuracy of cytological diagnosis is identical to histological. The basic
principles of receptors as molecular targets for drugs and toxins has been formulated by Paul Erlich
(1854-1915). The goal of “magic bullet” is to reach, to join and destroy the «target» (cell, bacteria,
virus etc.) and to avoid healthy cells and normal microbiota. Countless number of molecular targets
is existed in the cells and their microenvironment. GYN and non-GYN material, obtained especially
for molecular studies, scrapes from cytological slides, laser microdissection, liquid-based cytology
(LBC) and cytoblocks (Cell blocks) can be used for molecular studies. Immunocytochemistry, flow
cytometry, in situ hybridization on cytological slides (FISH. CISH, SISH), sequencing, PCR, RT-
PCR (gRT-PCR), mRNA expression and other molecular studies are available nowadays. The
multidisciplinary approach in detection and correct identification of various molecular targets seems
to be the main perspective in future diagnostics and therapy of infection, neoplastic and non-
neoplastic lesions.
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ROLE OF PROTEASOME SYSTEM IN PROGNOSYS OF BREAST
CANCER PROGRESSION

E.E. Shashova’, N.A. Tarabanovskaya, L.N. Bondar, E.M. Slonimskaya, 1.V. Kondakova
Tomsk Cancer Research Institute, 634050 Russia, Tomsk, Kooperatyvny street, 5.
Corresponding author: SchaschovaEE@oncology.tomsk.ru

The proteasome system is a promising intracellular molecule for prognosis of oncological
diseases and is the target of the drug bortezomib (Velcade). Proteasome carries out the proteolysis
of cytosolic and nuclear proteins within the cell. Proteasome has three main proteolytic activities:
chymotrypsine-like (ChTL), trypsin-like and caspase-like (CL). The aim of this study was to
develop a method for predicting the outcome of breast cancer.

Chimotrypsin-like (ChTL) and caspase-like (CL) proteasomal activities were investigated in
hematogenous pathway of the tumor progression of breast cancer. In this study were included 140
patients with primary luminal and triple-negative breast cancer in stage Ti-3No-2Mo who had not
received neoadjuvant treatment. Proteasome ChTL and CL activities were determined by hydrolysis
of fluorogenic peptides Suc-LLVY-AMC and Z-LLGIu-AMC in samples of tumor and adjacent
tissues. The coefficients of chymotrypsin-like (KChTL) and caspase-like (kCL) proteasome activity
were also calculated as the ratio of the corresponding activity in the tumor tissue to activity in the
adjacent tissue.

For the hematogenous pathway of breast cancer progression the ratio of proteasomal activity
in the tumor and adjacent tissues plays a significant role and associated with metastatic-free
survival. Coefficients of proteasomal activities (kKChTL more than 2.449 and KCL more than 2.19)
were prognostic factors of poor 5-year metastatic-free survival in luminal A breast cancer.
Univariate survival analysis demonstrated that a kCL more than 2.19 was poor prognostic factors of
5-year metastatic-free survival in luminal B and triple-negative breast cancer.

Thus, the increase of proteasome activity in the tumor over the activity of proteasomes in
adjacent tissues more than 2 times was associated with poor metastatic-free prognosis of the
disease.

58


mailto:SchaschovaEE@oncology.tomsk.ru

BASIC APPROACHES FOR SCREENING OF BIOACTIVE SMALL
MOLECULES WITH POTENTIAL PHARMACOLOGICAL ACTIVITIES

I.A. Shchepetkin
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Bozeman, USA
e-mail: igor@montana.edu

Basic approaches for biochemical and cell-based screening of small molecules were
presented. High-throughput screening (HTS) program consists of several parts, including target
identification, assay development and optimization, compound management, high-throughput
screening, data analysis, and hit validation. In biochemical assays, targets are generally specified,
while for cell-based assays, the exact target is not required. Principles of biochemical screening
were illustrated using our results on screening a chemolibrary of 10,000 drug-like molecules for
their ability to inhibit Anthrax lethal factor and human neutrophil elastase. To provide sufficient
signal output for detection, cell-based assays require high expression of targeted proteins, which in
naive cells is often low and needs to be up-regulated through either transient or stable gene
transfection. Cell-based HTS is highly recommended in modern drug discovery for its ability to
detect more biologically relevant characteristics of compounds in living systems. General
approaches for the cell-based screening were illustrated using our results on screening diversity
libraries on activity toward transfected cells expressed human formyl peptide receptors (FPRs). Our
discovery of novel inhibitors of c-Jun N-terminal kinase (JNK) using cell-based screening was also
presented as an example of cell-based screening.
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REMOTE CONTROLLING OF MICRO- AND NANOSIZED DELIVERY
SYSTEMS

G.B. Sukhorukov
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One of the challenges in the (bio)-nanotechnology field is development of micro or nano-
sized delivery systems comprising different functionalities. These systems should be able to ship
and to carry bioactive substances to pre-defined site and unload it in designed time and place
predominantly with remote physical signaling.

Layer-by-layer assembled capsules have been intensively studied in recent years owing to
their ability to encapsulate a wide range of chemicals from complex biomacromolecules to small
water soluble compounds, for their permeability to be modified and their responsiveness to different
factors and functionalities to be tailored in one capsule entity.

Current research leads to the fabrication of carriers with remote guiding and activation by
optical, magnetic and ultrasound addressing, what envisages unique applications as multifunctional
biomaterials, including intracellular entering and in-vivo delivery with remote controlled release of
micropackaged (bio)-chemicals. Release and encapsulation of materials by light and/or ultrasound
and their navigation with magnetic field is a particularly interesting topic for chemical and
biomedical applications.

Microcapsules display a broad spectrum of qualities over other existing microdelivery
systems such as high stability, longevity, versatile construction and geometry of micropackeging
and a variety of methods to retain and release the substances.
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MN(I1)-DIMERCAPTOSUCCINATE (MN-DMSA) IN VIVO STUDIES AS
POSSIBLE TUMOR-IMAGING PARAMAGNETIC AGENT
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We attempted to develop a Mn-based paramagnetic contrast agent [1, 2] for imaging of
tumor processes, employing avidity of dimercaptosuccinic acid (DMSA) to various neoproliferative
structures, and for this aim tested the paramagnetic complex Mn-DMSA in animals with
fibrooseous and musculoskeletal tumors.

Complex Mn-DMSA was obtained using nanopowder technology from manganese (1)
carbonate and dimrcaptosuccinic acid mixed together with addition of trace amounts of water, and
then dissolved in buffered saline, delivering finally the 0.5M solution of MnDMSA at pH=6.5. The
Mn-DMSA was injected intravenously slowly to sleeping animals (5 cats and 6 dogs, all veterinary
patients, with various musculoskeletal tumors), as much as 0.05 ml of 0,5M solution per Kg of BW.
MRI scanning in T1-weighted spin-echo mode has been carried out with TR =500 ms and TE = 15
ms, in sagittal, axial and frontal slices as thin as 2-2.5 mm, to the matrix 256x256, with the field of
view not larger than 200 x 200 mm. The uptake was reported visually as change in intensity of T1-
w MRI scans and quantitatively, with calculating for the T1-w MRI images the index of
enhancement (IE) of intensity per voxel, as: IE=Meanint of TIwW.MRDmn-omsa / (Meanint of T1-
W.MRI)pre-contrast. AlS0 uptake Kinetics to the tumor was quantified from blood samples and dynamic
uptake for 15 min with 30 sec T1-weighted SE frames, using Gjedde-Rutland-Patlak plots.

The R1 relaxivity of Mn-DMSA was obtained as 3.2 1/(5*mM). Visually on whole-body T1w.
SE scans the Mn-DMSA induced increase of intensity of the tumor, most prominent in the
peripheral areas of tumor and less intense over the central non-perfused areas (fig.1, demonstrating
Mn-DMSA enhancement of nasal fibroosseous sarcoma in a cat).

The values of the IE were over 1.29 (IE=1.38 + 0.12) for all peripheral parts of tumors,
whereas only 1.15-1.19 in central regions. The normal musculoskeletal tissues did not enhance after
Mn

DMSA injection, with IE = 1.04 + 0.02. The uptake Kpioog-tissue CONStants were as little as <
0.12 ml/min/100 g for non-tumor tissues and over 0.24 ml/min/100 g in vascularised regions of
tumors, with slow back diffusion and Kiissye-blood < 0.04 mI/min/100 g.

Paramagnetic complex Mn-DMSA provides obvious intense enhancement of
musculoskeletal tumors in T1-SE MRI, demonstrates intermediate relaxivity R1, non-toxic and
makes possible to image tumor processes in animals. The Mn-DMSA complex can be suggested as
basic molecule for design of Mn paramagnetic agent for tumor imaging.
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THE VERSATILE USE OF MICRO-COMPUTED TOMOGRAPHY FOR
PRECLINICAL RESEARCH APPLICATIONS
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Micro-CT is well known to provide anatomical context to PET or SPECT data and for bone
research, but is now gaining momentum as an indispensable tool in a broad biomedical research
context. Different applications illustrate its versatility for live small-animal imaging.
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Nowadays cancer diseases are one of the leading causes of death in the world. Using of
magnetic nanoparticles increases in the field of diagnosis and therapy of tumors. The key challenge
for successful using of nanoparticles for diagnosis and target therapy of tumors is their effective
targeting in tumor and minimizing their accumulation in normal tissue and organs. There are
various molecules used for the target delivery of nanoparticles to the tumor. pH-low insertion
peptide (pHLIP) is a peptide with a pH-dependent transmembrane activity, which are able to
penetrate across cell membrane when extracellular pH shift down 7.0. pHLIP and can be
successfully used for tumor targeting due to a local decrease in the intercellular pH in tumors
[Adochite et al., 2016].

We investigated human mammary adenocarcinoma MDA-MB-231, mouse adenocarcinoma
4T1, rat hepatoma HTC, and human prostate adenocarcinoma PC3 cell lines. Nanomaterial based
on the magnetic nanoparticles (MNP) of iron oxide was obtained by co-precipitation method and
was conjugated with pHLIP using an EMCS crosslinker [Demin et al., 2016].

The binding efficiency of MNP-pHLIP with cancer cells in normal (7.4) and slightly acidic
pH (6.5) of medium was estimated by the ferrozine assay. Results showed a significantly higher
uptake of the nanomaterial compared to cells, which were incubated at pH 7.4. This data indicates a
pH-dependent pHLIP mediated binding of the nanomaterial to cancer cells.

Cytotoxicity of nanomaterial was determined after 2, 24 and 48 hours of incubation. After
first 24 hours, the nanomaterial did not show a toxic effect on the cells MDA-MB-231 and 4T1.
However, after 48 hours of incubation with the MNP-pHLIP at a concentration above 25 mg/L, cell
viability was reduced to 60-65% according to MTT-assay. At the same time, according to flow
cytometry, there was no increase in the number of apoptotic and necrotic cells in the experiment
samples compared to the control.

This phenomenon requires further investigation, since it can be due to the induction of
ferroptosis by nanoparticles.

We developed nanoconjugate based on magnetic nanoparticles targeted by pHLIP. We
found that the efficiency of targeting and accumulation of MNP-pHLIP in tumor cells depends on
pH of medium. Summarize obtained data we concluded that MNP-pHLIP nanoconjugate is a
promising nanomaterial for tumor therapy.
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TUMOR SPECIFIC APTAMERS NAVIGATE GLIOBLASTOMA
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Treatment of glioblastoma is one of the most challenging in oncology. Glioblastoma,
classified as the most lethal brain tumor, is exceptionally difficult to remove surgically because of
its invasive nature and blurred boundaries between cancer and normal brain tissues.

In order to prove this we used a surgical fluorescence microscope OPMI Pentero (Carl Zeiss,
Germany) and freshly resected tumors (0.5-2.5 cm®) sprayed with aptamers conjugated through
biotin/streptavidin link with Brilliant Violet 650 (BV650) dye, or dye alone without aptamers as a
control. Brilliant Violet is a stable, nontoxic, bright. Preclinical studies of the aptamer-BV650
complex have been performed on SD Rats demonstrated its low cytotoxicity.

Here we introduce a novel technology for tumor margin assessment in which: (i) DNA
aptamers were differently selected ex vivo to human glioblastoma, (ii) the aptamers were used to
isolate and identify biomarkers of glioblastoma by means of mass-spectrometry, and (iii) the
aptamers were applied for in situ fluorescent visualization of tumor margins and precise
microsurgery of human brain tumors. The technology is termed aptamer-navigated intraoperative
tumor margin assessment (AptaMargin). Aptamer Gli-235 to glial fibrillary acidic protein (which is
upregulated in glioblastoma) showed good binding to glioblastoma cells and tissues.

This aptamers showed high selectivity and binding to glioblastoma compared with
meningioma and brain metastases of non-brain tumors and were useful for imaging of individual
cancerous glia cells as well as whole tumors during neurosurgery.

Authors are grateful to all of the patients that participated in this research. The work is
supported by the Ministry of Healthcare of Russian Federation.
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