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Abstract. It is known that the phosphorylation of the H2AX histone to form yH2AX foci has been shown to be a
biomarker of radiation exposure in human cells and correlated with effectiveness of DNA repair of double strand
breaks. Furthermore, spontaneous and radiation induced yH2AX foci levels are characterized by significant
variability for each organism. Here, we present and discuss the interrelation between level of yH2AX and gene
expression (WHSC1, THBSI, ADAMTS1, RBFOX2) in the human fibroblasts of extraembryonic mesoderm. It
was shown that expression of ADAMTS1, WHSC1, RBFOX2 genes correlated with spontaneous level of yH2AX

foci, whereas THBS1 expression correlated only with level of residual radiation-induced yH2AX foci.

BonbIIMHCTBO COBpPEMEHHBIX METOJOB OIICHKH WHAWBHIYATbHOW paJnOYyBCTBUTENFHOCTH YEIOBEKA
OCHOBBIBAIOTCS Ha aHanu3e ¢ dekruBHOCTH penapanuu JIHK. PazpabaTeiBaeMble B MUpPE CITOCOOBI OTIpEACTICHUS
HMH/IMBHUIYyaIbHON PaJHOYyBCTBUTEILHOCTH YEJIOBEKAa B OCHOBHOM 0a3MpPYIOTCSl Ha OINPEEIICHUN TeHETHUECKOM
KOMITOHEHTHl. OJHAKO 3TO HE IO3BOJSET YUYUTHIBATh (DU3HOJIOTHYECKOE COCTOSHHE OpraHM3Ma B MOMEHT
obiydenusi. B mocnemnme ke Toabl HanOosiee MEPCIIEKTHBHOW SIBJISIETCS OIEHKA WHAWBHIYaTbHBIX
ocobenHoctelt cucremsl penapaunu JJHK, Tak kak oHa Mo3BOJSET YYUTHIBATh M TEHETHUECKYIO KOMIIOHEHTY, H
BIUSHHE MyTareHoB. OTHUM U3 c1ioco00B peructpanun nospexaennit JIHK sBiseTcs onenka (ryopecneHTHBIX
(oxycoB OenkoB pemaparui IBYHHTEBHIX pa3pbiBoB [IHK. OHH SBIAIOTCS AMHAMHYECKUMH CTPYKTYPaMH,
COJIEPKAIIMIMH THICSYH KOTIHH OENKOB, YIaCTBYIOIINX B Pa3IMYHBIX ATAllaX perapariil JBYHUTEBBIX Pa3phIBOB
JHK u mepenmade curnamoB. Cpeau OENKOB, YYaCTBYIOIIMX B 0Opa30oBaHWHM pPaJgHAIlMOHHO-HMHIYyIHPOBAHHBIX
¢dokycoB, ocoboe 3HaueHwe mnpuaaerca QocdopmimpoBanHoMy rucrtony (YH2AX). Panmee B Hammx
HCCIICZIOBAaHUIX ObLIa MOKa3aHa 00paTHAasi 3aBUCUMOCTh YaCTOTHI HHAYIIMPOBAHHBIX MUKPOSICP B THUM(OIMTAX

nepmbepm{ecxoﬁ KpOBHU 4Y€CJIOBCKA MOCJIC B03ﬂ€ﬁCTBHH paguanuu in vitro OT CIIOHTAaHHOT'O KOJIMYECTBAa (bOKYCOB




YH2AX [1]. Kpome Toro, mpu mnoMomy HOJHOTPAHCKPUIITOMHOI'O aHajiu3a, ObUIM OOHAapy>KEHbI 3HAYMMBIC
OTIIMYMS  DKCIIPECCHMHM  IEeJIOro  psaa TeHoB B JUMQoUUTax Nepuepudeckoil  KpoBH — MEXKIy
PagroYyBCTBUTENBHBIMYA U PaANOPE3UCTCHTHBIMU HHAWBUAAMH C Pa3IMYHBIM CIIOHTAHHBIM ypOBHEM (HOKYCOB
YH2AX, onHako AaHHBIE pPE3yNbTaThl TPEOYIOT MOATBEPKACHHWA HAa APYTOM THIIC COMATHYECKHX KIIETOK
yenoBeka. [losToMy, IelbpI0 HAcTOsmed padOThl  CTajdo0 BBIABICHHE OSKCIPECCHOHHBIX MAapKepoOB
WHIUBHUIyalbHONH paANOYYBCTBUTEIBHOCTH M TPOSICHEHWE MexaHm3Ma curHaumHra YH2AX B oTBer Ha
nospexaenne JJHK B ¢pubpobiacTax skcTpasMOproHaILHON ME301epMBI YeJIOBEKa.

OObekToM mccnenoBanust OblM 14 mepBUYHBIX JIMHAN (PUOPOOIACTOB HKCTPadMOPHOHAIBEHON ME30AEPMBI
MEIMIMHCKUX a0opTycoB. MeIuunHCKUNA abopT ObUI clieflaH 10 COLMAJbHBIM ITOKa3aHUSM H3-3a HEXENaHUs
MaTepHu COXpaHUTh OepeMeHHOCTh. PuOPoOIacThl OBUIH 3aMOPOKEHBI U XpaHWIHCh (rpu -70°C) B KIETOYHOM
6anke mpu HUM menununckoi reaernku (r. Tomck). Kaxkasiii ob6pasen ObIT pa3zesieH Ha KOHTPOJIb M OIBITHBIE
00pas3ipl, Ha KOTOpBIE BO3IeiicTBOBaANN Y n3inydeHneM B fo3e 1 I'p Ha 6a3e Tomckoro HMU onkomorum.

Anamm3 ypoBHS ¢okxycoB YH2AX B HeoOmyueHHBIX oOpas3max M B (pubOpobiactax uyepe3 24 daca mocie
00JIydeHUs OCYLIECTBIISUICS IIPU MTOMOLIM MIMMYHO(EPMEHTHOTO OKpaLIMBaHHS, C HCIIOJIb30BAHUEM TTEPBUYHBIX
MOHOKJIOHAJIbHBIX MBIIKMHBIX aHTHTen K Oenky YH2AX (Novus). BropuuHblMM aHTHUTENaMH, HECYLIMMHU
(i1ryopoXpoMBl, ObUIM KpOJMYBHM aHTUTENa K WUMMyHOroOyiauHam Mbim (Novus), KOHBIOTMPOBAaHHBIE C
poaamunoM. Ouenka skcnpeccust TeHoB ADAMTSI, THBSI, WHSCI, RBFOX2 ocyuecTBiIsU1ach ¢ MOMOILIBIO
[P B peamsnoM Bpemenu ¢ TagMan mpobamu Ha mepBoi nenn kAHK, momydenHoi B peakuum oOpaTHOM
TPaHCKPHIIIUH, TI0 OTHOIICHHWIO K 3Kcmpeccun reHoB-pedpepu ACTB u GAPDH. Cratuctudeckas oopaboTka
JAHHBIX OCYIIECTBISUIACH PH momornu nporpamMmuoro obecriedennss STATISTICA 8.0.

YpoBeHb JKCIPECCHH BCEX TE€HOB IMOCIE OOJyYeHHs OCTaBaJCS HEW3MEHHBIM, Kpome reHa WHSCI,
9KCIpECCHsi KOTOPOTO IIOBBILIANIACH IOcie Bo3jaeiicTBus y-usnydenus: (p<0,05). Habmopanace 3Haummast
Koppessiuust skcripeccun rena ADAMTS1 u renos WHSCI (R=0,57, p<0,05) u RBFOX2 (R=0,59, p<0,05) B
KOHTPOJIbHBIX 00paslax, Torja Kak B OOJy4eHHbIX o0paslnax Koppemsiuus HaOiojanachk TOJBKO MEXIY
akcnpeccuerd renoB ADAMTSI] n WHSC1 (R=0,57, p<0,05). Takum oOpa3om, uccieayeMble TeHbl YaCTHYHO
KOJKCIIPECCUPOBAIHCH B (hHOpoOIIacTax SKCTpadMOpHOHATIHHONW ME30AepMbI YEIOBEKa.

Bruta BRISBICHA ITONOXKUATENBHAS KOPPENSAIH CIOHTAHHOTO ypoBHA (okycoB YH2AX ¢ skcmpeccueii TeHOB
ADAMTS!I (R=0,80; p<0,001), WHSCI (R=0,83; p<0,001), RBFOX2 (R=0,75; p=0,003) B HeoOmyueHHBIX
KIETKaX U dKkcnpeccuerd renoB ADAMTS1 (R=0,67, p=0,013), WHSCI (R=0,73; p=0,005), RBFOX2 (R=0,58;
p=0,037) B KiIeTKaX Mociie 00ay4YeHUs. ITO YKa3bIBAaCT Ha M3MECHEHHE 3Kcnpeccuu TeHoB ADAMTS1, WHSCI u
RBFOX2 npomnopuyoHaibHO yBEIMYEHUIO CIIOHTAHHOrO ypoBHs (oxycoB YH2AX. Cnenyer oTMETUTh, YTO B
BBISIBJICHHOM CBSI3M MEXK/1y CIIOHTaHHBIM YPOBHEM (POKYCOB M 3KCIPECCHEH Ka)JIOr0 U3 T'eHOB IPUYHHONH MOXKET
OBITh KaK CIIOHTaHHBIH YpOBEHb (JOKYCOB, TaK M 3KCIpeccHs reHa. lIpy BBIUMTAaHMM W3 BCEX OCTATOYHBIX
¢oxycoB "epe3 24 4 mocie OOMYUEHHS COOTBETCTBYIOIIETO YPOBHS CIIOHTAHHBIX (DOKYCOB OBIIT BBIYHCIICH
YPOBEHb OCTaTOYHBIX (POKYCOB, SIBISIFOLIMXCS CIEACTBHEM BO3/eHcTBHS paananuu. [IpumedarensHo, 9ro Oblia
oOHapykeHa 3HaYMMas OTpHUIIaTEIbHAS KOPPEAIHs TaHHOTO NoKa3aTens ¢ skcnpeccuent rera THBSI (R=-0,72,
p=0,0055) B KOHTpoOJie, HE CBA3aHHOW OTIEJIHFHO C YPOBHEM (OKYCOB B KOHTpOJIE U IOCIE OOIydeHHS.
OtpuuatenbHast KOPpEJSIIUs ¢ ypoBHEM dKciipeccun rena THBS] coxpaHsiack U 1ociie 00Iy4eHus, Ho Oblia He
3naunmoit (R=-0,43, p=0,14), yTo yka3biBaeT Ha CBs3b MeXIy dKcnpeccuell reHa THBSI n 3 peKTHBHOCTbIO

penaparuu, a 3Ha4MT, 9eM BhIle Oyaet skcnpeccus reHa THBS1, Tem 3¢ dexTuBHee OyneT IpoXoauTh MPOLECC




penaparu 1ByHUTEBBIX pa3peiBoB JIHK. [leficTBuTenbHO, HAOMI0AAIACh MMOJIOKUTEIbHAS KOPPEISIUS MEXKIY
STHMH NEPEMEHHBIMHU, XOTsI OHA M HE JIOCTUTAJa CTaTUCTHYecKoi 3HaunMoctu (R=0,57, p=0,065).

EovHCTBEeHHBIM W3 WCCIICIOBAaHHBIX T'€HOB, IS KOTOPOTO WM3BECTHA €ro poiib B (OpMHPOBaHUH (POKYCOB
OenmkoB penaparuu OBYHHUTEBBIX paspbiBoB JHK, sBmsercs WHSCI. Ero mpoayKT HpuHHMAaeT ydacThe B
Moan(UKAIMA XpoMaTHHA s obOecreueHust cOopku  ¢okycoB YH2AX mpm pemapanmm JHK [2].
CrnenoBareabHO, MOXKHO MPEAIIOJIOKHTh, YTO TOBBIIICHHE JdKcrpeccuu TeHa WHSCI MOXeT NPUBOAHUTH K
TIOBBINICHUIO YpoBHS (GokycoB YH2AX, u kak cieacTBHe criocoOCTBOBATH peHapanuy JABYHHUTEBBIX pa3pbIBax
JHK. Ponpb ocTanbHBIX HCCIEIOBaHHBIX TeHOB B (hopmupoBanuu ¢okycoB YH2AX ocraercs HesCHOU U, MO
HMEIOLIMMCST B JIUTEpaType IaHHBIM, JIMIIb KOCBEHHO MOXKET OBITh CBs3aHa C OTBETOM Ha BO3AEHCTBHUE
pammanmu. I'en THBSI xonupyet Oenok Tpombocnonus 1, kotopslit yepes ero penentop CD47 noreHunaisHO
MOXKET U3MEHSATh PaguO4YyBCTBUTENBHOCTh KieTok [3]. I'en ADAMTSI] npuHMMaeT ydyacThe B BOCHAJICHUH,
SIBIIICTCSI HHTHOUTOPOM aHT'MOTCHE3a, IPUHUMACT YYAaCTHE B 3KUBJICHUU PaH, PETyNAIUN TUPPEPEHIMPOBKU
KPETHHOIIMTOB U MHUTpauu GuOpo0IacTOB U SHIOTEIHAIBHBIX KIeTOK [4]. Uto kacaercs reHa RBFOX2, 1o ero
KOppeJsIus ¢ JPYTUMH T€HaMH MOKET OBITh pe3yslbTaToM ero paloThl, KaK PETyisaTopa albTepHATUBHOTO
crutaiicuara. Bo3moXHO, B pe3ynpTare €ro CIOCOOHOCTH BIHMATH HAa TPAHCKPUIIMOHHYIO W PEMpPECCHBHYIO
AKTUBHOCTH, JAHHBIA T'eH CIIOCOOCH MPHUBOAWTH K W3MEHCHHIO MPOGMIS SKCHPECCHH TEHOB, B TOM YHCJIE U
WHSCI u ADAMTS1.

Takum ob6pasom, skcnpeccust renoB ADAMTS1, WHSCI, RBFOX2 cBszana ¢ ypoBHeM ¢okycoB YH2AX B

(hubdpobIIacTax IKCTPadIMOPUOHAITEHONW ME30ICPMBI YEIIOBEKA.
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Abstract. The article examines the characteristics of the psychophysiological development of children with
organic brain damages. It is shown that children with organic damages of a brain are characterized by a low

lateralization of a brain and low level of space perception.

UccnenoBanus (yHKIMOHATIBHON acHMMETPUU MoO3ra y JETeil C OpraHHYECKUMH TOPAKCHHSIMU
LICHTPAILHOW HEPBHOW CHCTEMBI IPEACTABISACT HAYYHO-HCCICIOBATCIBCKHA HWHTEPEC, IOCKOJBKY MJaroT
MPECTABIICHHUE O PA3BUTHHU Y TAKUX JCTCH MEXKITOIYIIAPHBIX OTHOIICHUH, U TIPAKTUYCCKUH HHTEPEC, T. K. UMCET
OrpOMHOC 3HAYCHUE MPH MX OOYYCHUM U COLMANU3ALUHU. XapaKTEPHOW OCOOCHHOCTBHIO JIETCH C Pa3IUYHBIMU
TICUXUYECKUMHU 3a00JIEBAaHISIME SBJSICTCS HATMUWC Y HHUX 3aJepKKH (YHKIHOHATBHOM JaTepaln3alid KOPHI
OONBIINX MONTyIIapuii, 3HAYUTENFHOTO HAPYIICHUS MCHXOMOTOPHOTO DPAa3BHTHS, HMOPaKEHHE aCCONHMATHBHBIX
30H KOpPBI TOJIOBHOTO MO3Ta, MIPUBOAAIICE, KaK MPAaBUIO, K YMCTBEHHOM OTCTAJOCTH pa3HOH crenenu [5,6]. s
TOr0 YTOOBI MHHUMHU3UPOBATh JNCHCTBUS 3THX (PAKTOPOB B AaJbHEWIIEM Ha TCHXO()U3UOIOTHUCCKOE Pa3BUTHE
JieTell HeoOXO0IMMa CBOCBPEMEHHAS TUATHOCTUKA M COOTBETCTBYIOIIAS KOPPEKIIMOHHO-Pa3BUBAOIIas padoTa.

C menpl0 M3YYCHUST OCOOCHHOCTEH NCHXO(MU3UOJIOTHYCCKOTO pAa3BUTHUS JIETEH C OpraHHYCCKUMU
HAPYIICHUSIMHA LECHTPAJIBHOW HEPBHOM CHCTEMBI OBLIO MPOBEACHO Icuxodusuonornueckoe obdcienosanue S50
ygamuxcs 1—X KJ1accoB 00meo0pa3oBaTeNbHON IIKOJIBI IICHXOJIOTO-IIEIarOTHIecKo moanep K I. Kemeposo.
[IpoBogmnock wccnenoBanue QyHKIHMOHAIBHOW acummerpun Mosra (PAM) mo merony bparmnoir H.H. n
Jobpoxotosoii T.A. [1] 1 0COOEHHOCTEH TPOCTPAHCTBEHHOTO BOCTIPUATHS 110 MeToauke 3abpamuoii C. 1. [3].

Bce obcnenyemple AeTH MMENH WHTEIUIEKTYaJbHYIO HEJOCTATOYHOCTh M 3aJEP)KKy pPEdeBOrO pa3BUTHA,
0OYCIIOBJICHHBIC HAJIMYHEM IICHXMYCCKUX 3a0oieBanuii: omurodpenus, cubapom Jlayna u aytusm. I[lpu
uccienoBanny @AM yCcTaHOBJICHBI JJOCTOBEPHO BBICOKHE IOKAa3aTelsIX KOA((GUIIMEHTOB MOTOPHO, CCHCOPHOM
¥ 00IIeH aCHMMETPHH MO3Ta Y JICBOYCK 10 CPABHECHUIO C MAJIBYMKAMU, CBUICTCIBCTBYIOIIAX O JOMHUHUPOBAHUH

JIEBOTO IIOJYIIAPHS Y IeBOUCK U (PYHKIIMOHAIEHONH CHMMETPUH MO3ra Y MaJIBMMKOB (Taom. 1).




Tabnuya 1

Ocobennocmu QyHKYUOHATLHOU ACUMMEMPUY MO32a Y Oemell C OP2AHUYECKUMU NOPAANCEHUSMU MO32d

IMoka3zarenn Manp4uku JeBoukn P<0,05
n=39 n=21
MoTtopHas acummeTtpus, % 8,65+4,5 23,86+5,6 *
CeHcopHas acumMMeTpus, % 8,29+5,9 22,73+6,2 *
Oo6mas acummerpus, % 8,31+£3,9 23,27+3,6 *

ITomyuennsie ocobenHoctn @AM y IEBOYEK COTIACYIOTCS C JaHHBIMH HCCIIEAOBATEIICH, OTMEYAIOIINX
0COOCHHOCTb ~ pEarupoBaHusl  JIEBOTO MOJTyIIapust y oNUro(hpeHoB, TIPOSIBIISIOLTYIOCS B
Henn(PepeHIMPOBAHHOCTH HEBEpOAJIbHON JEATENLHOCTH  JIEBOI'O MOJYIIApHsl, XapaKTEpHOW IJIsl IPaBoOro
MOJyIIapus, BCIEACTBME 4YEro OHO HE MOXET 3aHUMAaThCsl NPUCYIIEH eMy abCTpaKTHO-JIOTHYECKOM
JIESITETBHOCTRIO, UYTO M CUMTACTCS MPUYMHON YMCTBEHHOH oTCcTanocTu [6]. Y o0cieyeMbIx MaabuUuKOB, 10 BCEH
BUAMMOCTH, HPOUCXOJHUT 3aJ€pKKa JATepPaTM3alUK TOMYMIApUi MO3ra, O 4YeM TOBOPST HU3KHE 3HAUCHUS
KO3 PUIUEHTOB MOTOPHOW W CEHCOPHON acCHMMETPHII MO3ra, B TO BpeMs KaK y HOPMaJIBHBIX JIETEH K 3TOMY
BO3pacTy yKe MpoucxonuT anddepeHIpoBKa Mo dTHM moka3aTtensaM [2]. [IponentHoe pacmpenenenue neTei
10 MHAWBUIYaJIbHOMY MPOQHII0 aCHMMETPHUN MO3Ta IMOKa3bIBAET, YTO ITOJOBHHA JICBOYEK M MAITbYHKOB HMEET
HeonpeeNeHHbI Npoduiib aCHMMETpPUH, CBHIETENLCTBYIOIee 00 oTcraBaHuu B passutuun @AM (puc. 1).
ITokazaHo, 4YTO fAETH C TOpPaKEHHEM MO3Ta OTIMYAIOTCS OT CBOMX CBEPCTHMKOB HU3KHM YPOBHEM
KOMHCCYPAJIBHBIX CBSI3€i MeXay OOJBLIMMH IMOJYIIAPUSIMH MO3ra, NPUBOAAILIEM K HAPYIIEHUIO CO3PEBaHMS U
B3aMMO/ICHCTBHS MEXIOTYIIaPHBIX CBSI3eH Ha IMO3HMUX ATamax oHToreHesa [5]. Hammume y TpeTH Malb4uKoOB H
okono 40% JneBodeK JIEBOCTOPOHHETO NPOGMIS WHAWBUIYaIbHONW aCHMMETPHM MO3ra OOYCIOBIEHO, Kak
MpaBWIO,  HApyMEHWS MM  (QYHKOMH  JIEBOTO  MONyIMIapHs,  MPOSABIAIOIIUMHUCA B  TJI00aNbHOM,
Henu(PEepeHIINPOBAaHHOM pEarMpoBaHHWE JIEBOTO IIONYHIApHsS HA 3HAYMMBIE M HE3HAYMMbBIC CTHUMYJIBI

3pUTEIBHOTO BOCHPUATHS [6].
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Puc. 1. Ilpoyenmnoe pacnpedenenue demeti ¢ Op2AHUHECKUMU HAPYWEHUAMU MO32 HA 2DYRNbL HO

npeobIAdanUI0 1amepanbHbIX NPUSHAKOS (YYHKYUOHATbHOU ACUMMEMPUU MO32a




INoxa3aHo, 4TO €T C YMCTBEHHOH OTCTalOCTbIO 00NafaloT cnaboi CIOCOOHOCTBIO NPOCTPAHCTBEHHOM
OpPHEHTALMM TI0 CPAaBHEHMIO CO 3/J0POBBIMH JETBMH, YTO OOYCJIOBJIICHO HH3KHM YPOBHEM OpHEHTALUH
YMCTBEHHO OTcTajioro pebenka "Ha cebe". [5]. PesymbraTsl ncciegoBaHus MOKa3ajid, YTO 0OCIeIyeMbIe ETH
TydIle pa3nuyaloT MOHATHA BepxX-HM3 — 60% mampunkoB u 70% HEBOUYCK IOKA3aMM CPEIHWH M BBICOKHI
YPOBEHb IPOCTPAHCTBEHHOW OPHEHTHPOBKH, a HaMMeHee C(HOPMHPOBAHHONM OKAa3bIBAeTCS OPHEHTHPOBKA B
TakuX JU(GepeHIInPOBaHHBIX OTHOIICHUX, Kak cupaBa — cieBa (y 50% HU3KHMH ypoBEHbB), YTO COBNAJAET C

HEYBEPEHHBIM pa3IM4eHHEM IPaBoro U JIEBOT'O HaIlpaBieHu (puc. 2).
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Puc. 2. IIpoyenmnoe pacnpedenenue demeii ¢ Op2aHU4ecKUMU HAPYWEHUAMU MO32a HA 2PYNNbL HO

YPOBHIO npOCMPAHCMEBEHHOCO0 60CNPUAMUSL

JlaHHOE HCclleZjoBaHHE MOKa3bIBaeT, 4YTO AETH §-9 JeT ¢ MOpakeHUEM MO3ra pa3In4HOM STHONOTUU
OTIMYAIOTCd OT CBOMX CBEPCTHUKOB OTCTaBaHMEM B Pa3BUTHH (YHKIMOHAJIBHOM acMMMETPUHM MO3Ta,
MPUBOJSIIEH K MEHbLIEH BBIPAXCHHOCTH JaTepali3allidl Mo3ra, rinolanbHOi Hean(hepeHIMpPOBaHHOCTH
HEBEpOANbHON [EATENHOCTH  JIEBOTO MOJyIIApUsl, HHU3KHM YPOBHEM Ppa3BUTHSI IIPOCTPAHCTBEHHOTO
BOCIIPUATHSA, OCOOCHHO NPOCTPAHCTBEHHOIH OPHEHTHUPOBKH B TakWX ANUGQEPEHIIMPOBAHHBIX OTHOIICHHAX, KaK

CIipaBa — CJI€BA.
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Abstract. In the last few years, the demand to telemedicine market has grown and growing. One of the reasons is
the fact that cardiovascular diseases are leading in the structure of deaths in the world and created a different
number of gadgets for monitoring the heart health. But most of such devices are designed for fun and sports, but

not for medical purposes. For this purpose it was decided to make a device for medical purposes.

OCHOBHOMW NPUYMHON CMEPTHOCTH BO BceM Mupe, a uMeHHO 30 % oT obmiero kosmuecTsa cMepTeil B Tox
MIPUXOANTCA Ha CEPACYHO-COCYIUCThIE 3aboneBanusi, 3 HUX 50 % NPUXOAWTCA HA BHE3AMHYIO CEPIACUHYIO
cMepTh, KoTopas Oosiee yeM B 80 % HaumHaercsi ¢ aputMuu M QuOpwusinun cepaua [1]. Apurmus HOCUT
SMM30/IMYECKUH XapaKTep U NMposiBisieTcsl XaoTuuHo. [TogoOHbIe anHM30/61 apuTMun TpyAHO noiimath Ha DKI.

Kak Bo3MOXKHOE peleHre JaHHOW MPO0OIEeMBI, CYIIECTBYIOT Pa3IMYHbIe (PUTHEC-TPEKEPHI U IYJIbCOMETPHI, HO
OHM He Mo3BOJIIOT peructpupoBarh ODKI, B pesynbrare 4ero HEBO3MOXKHO OIIPEACIUTH XapaKkTep apUTMHU.
BONBIIMHCTBO ITyJIECOMETPOB IUIOXO pabOTaeT B YCIOBHSAX HECTAIlMOHAPHOTO PUTMA M HE aJAaNTHPOBAHO TIOJ
MEINIIMHCKOE MpuMeHeHwue [2,3].

C oToii menpio pa3zpabareiBaeTCsl OpaciieT-MOHATOP JJISI OCTOSHHOTO HOIICHHMS, KOTOPHIN OyleT BBISBISATH
SMM30/Ibl APUTMHH, TPOBOANTH peructpaunto DKI' 1 BHE3amHOI cepaeyHol CMEpTH.

st Toro uto0b! mosryuuth ctadbminbHyo DK HCIoabp3yIoTes TOUKM Ha Telle, PacIoJIOKESHHBIE IPYT OT JIpyra
Ha JIOCTATOYHO OOJIBIIOM PACCTOSIHUM W HaxXoJsIIMecs MO pa3Hble CTOPOHBI OT DJIEKTPUYECKOW OCH cepiua.
PazpaboTka u3MepuTenbHOro Opaciera TpeOyeT perucTpald CHrHala 10 OJHOW TOYKE M CO3JaHUs
COOTBETCTBYIOIIEH M3MEPHUTENBHON cucTeMbl. Oxupaercs, 4To (Gopma TaKOro CHrHana Oy[eT 3HA4YHUTEIBHO
OTINYAThCA OT TIEPBOTO CTAHAAPTHOTO OTBEACHUS, HO JACT BO3MOXKHOCTH ONPEAEIHTH (ha3bl COKPAILCHHS H
pacciabiIeHus CepACTHON MBIIIIBI X €€ YacTeH Il TUarHOCTUKH apUTMHU.

Ha nanmvblii MoOMeHT pa3paboTaHa HW3MEpHUTENbHAas cXeMma INepBHYHBIH MakeT ycrpoiictBa (Puc.l). C
MOJTY4EHHBIM MaKeTOM IPOBE/ICHbI SKCTIEPUMEHTHI 110 cHsiTHio OKT .

OKCIepUMEHTBI IPOBOJIMIINCEH C LETIbIO BBISBICHUS ONITHMAJILHOM TOYKH Ha pyke 4denoBeka Juis cHstust DKT,
T.€. He0OXOIMMO OBIJIO HAWTH TOUKY, C KOTOPO# curHai Obla Ob Hanbosnee CUIIbHBIM 1 YeTkuM. J{is custust OKI

HCIIONIb30BAJINCh OOBIKHOBEHHBIE MeauIUHCKUE 31eKTponasl (AgCl). DiekTpons! NpUKPEIUIUTMCh K IUledy H,




XOI MEXAYHAPOIHAA KOHOEPEHIIMA CTYJEHTOB, ACIIMPAHTOB 11 MOJIOABIX YUEHBIX
«ITEPCITEKTUBBI PASBUTUA ®YHIAMEHTAJIbHBIX HAYK»

HauuHasl C 3TOTO MojoxeHus, 3anuceiBanack OKI, manee anekTpoAs! MEpeKIeHBAIUCh YyTh HHMXKE M, CHOBA
peructpupoBanack OKI' u taxk BmioTs 10 3amsctea. OgHoBpemenHo OKI' peructpupoBanacsk ¢ rpyau, T.K. IpU
paHee NPOBEICHHBIX KCIIEPUMEHTaX OBLIO JOKa3aHO, YTO CHI'HAJI, IOJYYCHHBIH ¢ Ipyau HanOojee CHIBHBIM,
nostomy OKI' cHATOE C rpyay MOXKHO HCIIOIB30BaTh KaK 3TAJIOH AJIsI CPABHEHNUS C OCTAJIbHBIMHU 3AIHCSIMH.

Ha puc.] uzoOpaxkeHa syieKTpoKapauorpaMma ¢ rpyIHOro OTBEACHUsI, a Takxke ¢ Oumernca yieBoil pyku. DKI'
MOJTy4eHHBIE ¢ OHIernca WHBepTUpOBaHbl 1Mo oTHomeHuio K OKI' ¢ rpyam, HO R-3yOupl coBmanaroT, a Takxe

ciabble Mnorpa(bnqecxne TMOMEXHU IMO3BOJIAIOT pasriiga€Tb JOBOJIbHO CHJIBHBIN CUTHAIL

B
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I A YN FYSYTY UV R
EU vv W V\/‘ff\/ W \)/ VY

Puc. 1. DKI nonyuyennvie ¢ 2pyou (ceepxy) u ¢ buyenca n1esoti pyku (CHU3y)

Ha cnenyromem rpaduke (Puc.2) OKI' cHuManach ¢ 3amsictbsi pykd u ¢ rpyau. CUrHaN ¢ 3amsicThsi OYeHb
cnalblif, 32 MHOrpadUuecKUMH MOMEXH €ro COBCEM HE BWJHO, Naxe mocie ¢Guiubrpaiuii. B nanbueiimem

HE0O0X0MMO MPOBECTH SKCIICPUMEHTBI, IPEIBAPUTEIEHO CKOPPEKTHPOBAThL CXEMY, [UISl yCHUIICHHUS CUTHAJIA.

Puc.2. DKI nonyyennvie c epyou (ceepxy) u ¢ sanacmuil 180U pyKu (CHU3y)
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Ha nocnennem mzob6paxkenun (Puc.3) OKI' cHumanace ¢ 3amsictuii 00eux pyk M ¢ Ipyad. DKCIIEPUMEHT

II0Ka3aj, 4To TaKoOW CHUrHajJ HAauOOoJee CUILHBIA K1 ‘-IeTKPIﬁ, MOMEXHU MPAKTUYICCKU HE Ha6JIIOI[aIOTCH.

| i i |
10 105 1 1.6 12 125 13 136 14 1456 16

i i i i i i
10 105 1 15 12 125 13 135 14 145 15

poall i

Puc.3. DKI nonyyennvie ¢ epyou (ceepxy) u ¢ 3ansicmuvs npagoll u 1egou pyKu (CHU3y)

B nanpHeiimem miaHupyeTcst pa3paboTka ycTpoicTBa B popMe Opaciera MO0 MaHXeThl Ha Iuiedo. Tak Kak
npubop paszpadarbiBaeTCs Ui PETYISPHOTO HOLICHUSI, YCTPOMCTBO JOJDKHO OBITH yHOOHBIM M MHUHHATIOPHBIM,
yToOBl HE MeEIIaTh YEJIOBEKy. TakKe, HEoOXOAMMO NOx00paTh KOMIUIEKTYIOIIME TaKuM 00pa3oM, 4TOOBI

COXpPAaHUTDH HOJ'IHOI.[eHHLIﬁ (l)yHKLII/IOHaJ'I, HO IIpHU 5TOM HOTpe6J'IHTL MHUHUMAJIBbHOC KOJIMYCCTBO DHEPIrUuu.
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Abstract. Understanding the molecular mechanisms of protein-nucleic acids interactions is a primary goal of
modern structural biology. Molecular basis of its specificity lies in conformational properties of a protein, its
target DNA site, and the changes that ensue as a consequence of their interaction. In this study, using molecular
dynamics simulation we analyzed the active site organization and the catalytic mechanism of zApe from Danio
rerio (Zebrafish) acting on DNA substrates containing AP sites.Using detailed molecular dynamics simulations
we have attributed structural distortions of AP-DNA to realization of specific binding, effective locking, and
incision of the damaged DNA. The role of enzyme and DNA conformational flexibilities has been established in
connection with the accessibility of the active site, the binding of substrates and ligands, and release of products,
stabilization and trapping of intermediates, orientation of the substrate into the binding cleft, adjustment of the
reaction environment. These findings allowed us to consider zApe-DNA complex as networks of continuous

motions, which reflect local flexibility and ability for global structural plasticity.

VYuactue AP-sHOoOHyKIIea3 B Tpoleccax SKCIM3WOHHOM pemapanyuy OCHOBAaHUM SABISETCS OMOIOTHIECKU
3HAYMMBIM IyTeM pemapanny okuciauteidbHbIX noBpexaernit JTHK. Benok zApe m3 Danio rerio (Zebrafish)
pacmemuisiet conepxantue AP-caiter JJHK-mgymumekcsr.

C nenbio BBISICHUTH, KAKHE aMUHOKUCIIOTHBIE OCTaTKH B aKTHBHOM LIEHTpPEe ()epMEHTa ZApe yd4acTBYIOT B
y3naBanun AP-caiita B JIHK, MbI mpoBenu MonekynsipHoe MozeinpoBaHue kKomiuiekcoB ¢epmenra ¢ JTHK-
JyIIeKcoM, coaepxkamum AP-caiit.

K nacrosimemy momenty Hu 3D-cTpykTypa QepmeHTa, HM CTPYKTYypHBIE OCOOEHHOCTH y3HaBaHUsI zZApe

nospexnennii B JIHK ne m3BectHsl. IlepBas wacts pabotel, mpeamectBytomas MD-cumymsnun, cocTosia u3




TPEX TOCJIENOBATENbHBIX CTaJUi: IMOJIy4YeHHE KOOPIMHAT aMHHOKHCIIOTHBIX OCTaTKOB B zApe; CO3JaHue U
ontuMu3zanus crpykrypsl JJHK-nynnexca, cBsisanHOro ¢ pepMeHTOM (B HEHTPAIBHOM YacTH AYIJIEKC COJACPIKUT
OCTATOK TeTparuapodypana); ONpeeleHre MOJOKEHNUS M KOJMYECTBA HOHOB Mg?*, CBS3aHHBIX B AKTHBHOM
meHTpe pepmenra.

CrapToByI0 CTPYKTYpY zZApe moiiydanu ¢ nmoMolsio protein homology/analogy recognition engine Phyre [1,
2]. B kadectBe mIabiaoHa Ui MOJAEIMPOBAHUs 1Mo romosioruu Obul BeiOpan ¢aiin 1DE9 [3]. [Monyuyennas B
pe3ysbTaTe CTpYKTypa cojepikaia KOOpANHATE aMUHOKUCIIOT ZApe 1 Oblla ncrnosib3oBana it MD cumynsiun.

Crpykrypy JHK-nynnexca nomyqanu, penakrupyst ¢ nomombto UCSF Chimera [4] nymuiekc u3 padoTs! [5]
(PDB ID: 2NQJ). B pesynbrate n3 mcxogHoro 15-3BeHHOro Jymuiekca Obul MoiydeH 12-3BEHHBIH AyIUIEKC
TpeOyeMoii OCIeJ0BaTEIEHOCTH, COIEPIKAIINil BRIBEPHYTHIN N3 CIIMPANIA OCTaTOK aHaiora AP-caiiTa.

Pacmonokenre M KONMYECTBO KATAIUTHICCKA BAXKHBIX HOHOB Mg?™ paccuuThiBamm ¢ moMomero RaptorX-
Binding server [6] n mpoBoaiIN BepUPUKAIMIO UX TOJIOKEHHUs ¢ ucnonb3oBanueM CheckMyMetal server [7].
Ilpu penakTupoBanun craptoBoro PDB (aiina, HCIIONB3yeMOTo I MOJAEIMPOBaHHs, HOHEI Mg?" momemanu B
CTPYKTYPY ZApe, PyKOBOJCTBYSCH JQHHBIMHU 10 KOOPJMHAIMM MOHOB MeTawioB B Oeikax [8]. [Nomyuennyro
CTPYKTYpY HOJABEprajd MUHMMH3ALUH, MO3BOJISII MOHAM METalIa U KOOPAMHUPYIOIIMM MX aMHUHOKHCIIOTaM

3aHATHh OIITUMAJIBHBIC KOH(l)OpMaLII/II/I. O6H.lHﬁ BU/J MMOJTYYCHHOT'O KOMIUICKCA IIPUBCJCH HAa pUC. 1.

Puc. 1. Obwuii 6uo xomniexca pepmenma zApe ¢ JJHK-Oynnexcom, cooepocawum AP-caiim

B pa6ore nokaszano, 4to MOHbI Mg?" IPUHMMAIOT HEMOCPEACTBEHHOE Y4aCTHE B KOOP/MHAIMH B AKTHBHOM
neHTpe Qepmenra BeIBepHYTOro W3 AoiHOW crmpanun JIHK AP-caiita. Kpome TOro, oHM yd4acTBYHOT B
(hopMHPOBaHMH MIEPEXOHOTO COCTOSHMUS BCICICTBUE MEPEPACIIPEICICHHUS AIEKTPOHHOMN IIOTHOCTH Ha (ocdate
PAIOM C PACHICIUIAEMON CBA3BI0. Pe3yabTaTsl MOIETMPOBAHMA IIOKAa3bIBAIOT, YTO B CBA3BIBAaHMH Mg2'
MPUHUMAIOT y4acTHe KUcaopoasl ¢pocdarHoi rpynmst AP-caiita JJTHK (puc. 2).

Monekynsipuoe mopenupoBanue komrmuiekca zApe ¢ JHK no mexaHusmy MOJEKYJISIpHOW AHUHAMHUKH
MPOBOAMIN C TOMOMIBIO mporpammHoro nmaketa AMBER 12. JInuTensHOCTh MOIEKYISPHO-IMHAMUUYECKOM

Tpaekropuu cocraBuia 100 Hc.




Puc. 2. Cxema 3aumooeticmsusi ocmamxa mempazuopoypana ¢ AMUHOKUCIOMHbIMU ocmamkamu zApe u

KOOPOUHUPYIOWUMU UX O8YMS UOHAMU MACHUS

ITomyueHHble AaHHBIE MO3BOJIIOT HaM paccMaTpuBaTh kommekc zApe - JIHK kak ceTb HempepbIBHBIX
B3aUMOAEHCTBHUIL, KOTOPbIE OTPa)KalOT JIOKAIBHYIO MOJBIKHOCTE M CIOCOOHOCTh KOMIUIEKCA K TJIOOAJIbHOM

CTPYKTYPHOMH ITACTUYHOCTH.
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Abstract. Infrared thermography (IRT) state-of-the-art and a review of the recent applications of this technique
to biomedical problems, including medicine and physiology, are presented. The great majority of the IRT-based
methods and investigative approaches discussed in this presentation are ingenious; they were elaborated and
first tested in the Author's research group. Among them are interventional infrared thermal diagnostics, variance
IRT, sorption-enhanced IRT for human or animal respiration analysis, etc. The review brings out clearly that IRT
is a highly accurate, informative and independent research and diagnostic tool very relevant today to

experimental medicine and biology.

Temmeparypa CIyXKHUT OJHOW W3 BaXKHEUIIMX (PU3UUCCKUX XAPAKTCPUCTHK, HAMOOJIee MPEACTABUTEIBHO
OTPaXaIOINX OCOOCHHOCTH MPOTEKAHUS MPOIIECCOB KU3HEACATSILHOCTH B OPraHU3Me YeJIOBEKA U JKUBOTHBIX.
Ee oTHOCHTENbHOE MOBBIIMICHHE WM MOHIKEHHE B JIOKAIBHBIX O0JACTSIX Tea ONMpEeessieTCsl B3auMOCBSI3bIO
TakuX (U3HOJOTHYCCKUX SBJICHWH, KaK TEIDIONPOAYKIHNA, TemiooOMeH u Tepmoperymsamus [1]. YV
TOMOMOTEPMHBIX OPTraHU3MOB MEXaHU3MBI TEPMOPETYIISILUU HE TOJBKO YIPABIISIOT BHYTPCHHUMH TEIIOBBIMH
MMOTOKaMH, HO U KOHTPOJHUPYIOT MPOLECCH TEIIOOOMEHA C OKPYXKAIOMIeH CPeloi, KOTOPBIH B CYIIECTBEHHOM
CTCIICHU peaM3yeTcs uepe3 IOBEPXHOCTh Tela. B 93TOH  CBA3M, OKCICPUMCHTAIBHBIC METO/IbI,
MPEOCTABJISAIONINE BO3MOXHOCTH B pPEaJbHOM MaciiTabe BPEMEHH PETUCTPUPOBATH M IO3BOJIIOIINE
KOJIMYECTBEHHO aHAIM3UPOBATh M3MEHEHHUS! TEMIIEPAaTYpPHOU KapThl MOBEPXHOCTH Tela, MPEICTaBISIOT COO00M
MOIIHBIN THArHOCTUYECKUI HHCTPYMEHT B OHOMETHIINHE.

Takum Haubojee aneKBaTHBIM Uil OHOJIOTMYECKOH HAyKH HWHCTPYMEHTOM SBIISIETCS TEIUIOBUCHHE,
TEXHUYECKHE TMPHUHIMIIBI KOTOPOrO OCHOBAaHBI Ha MPEOOPa30BaHUU TEIUIOBOI'O H3JIyYCHHUS, HCITyCKaeMOIo
00BEKTOM, B DJICKTPUYECKHE CHTHAIBI, MOJICIKAIINE 3aTEM allapaTHOW U KOMIBIOTEPHOH 00pabOTKe C IIEbIo
M3BIICUCHUS TMOJIe3HOW MHPopManuu. HeoOXoauMo aKIeHTHPOBATh BHUMAHUE HA TOM, YTO CETOJHS MCXOIHBIN
CMBIC]T TEPMUHA «TEIUTOBHUJICHHIE» BCE OOIbIIe yXoauT B mpoiuwioe. Eciu eme B 70-x—80-X rogax mpeapayIero

CTOJIETUd CaMa BO3MOXHOCTL BHU3YAJIU3UPOBATH HEBUAMMOC  TCIUIOBOC (I/IH(i)paKpaCHoe) H3J1y4YCHUC




paccMmarpuBaiach Kak OOJBIION YCIEX, MO3BOJIAIONIMIA CYIECTBEHHO PACHIMPUTh BO3MOXKHOCTH MEIUIIMHCKOMN
JIMaTHOCTHKY [2], TO HA COBPEMEHHOM 3Tarleé BCTPEYAOIIUECS MOKA €IIe B JTOCTATOYHOM KOJHYECTBE MOIBITKH
OTPaHUYHUTh BO3MOXKHOCTH METO/IA JIMIIb PAMKAMHU BH3YaJH3alMH MOXKHO 00pa3HO HAa3BaTh «KAMEHHBIM BEKOM.
3a mocnenuue 20 €T MPOU30NIIN KapIdHATbHBIE U3MEHEHHUS B OMOMEIUITMHCKOM TerioBuaeHUH. [Ipexe
BCETO, 3€Ch B CBOOOIHOM [IOCTYIIC HOSBUINCH HOBbIE TEIJIOBU3UOHHBIC KaMepbl ¢ (pOTONPHEMHHUKAMH B BHJIE
JBYMEPHOI MaTpHIbl M300paXKCHUSI, UCKIIOUUBILIKE, B PE3YJibTaTe, HEOOXOJAUMOCTh HCIOJIb30BAHUS B CBOEM
COCTaBEe IPOMO3JIKON CHCTEMBI ONTHKO-MEXaHHYECKOTO CKaHUPOBaHMA. [IpyU JOCTHTHYTOM C TOMOIIBIO HOBBIX
npubopoB (poTorpaduuecKoM KadecTBE TEIUIOBOTO M300paKeHHs 3Ta "TEXHUYECKas PEBONIONMA" TO3BOJIMIA
CTaHJAPTHON TCIUIOBHU3MOHHOM ammapaTrype BIUIOTHYIO HOJ00paThCs K TEMOCPATYPHOW YYBCTBHTEIBHOCTH Ha
ypoeHe 0.01 °C mpu ObicTpoaeiicTBun mopsinika 100 kanpoB B CEKYHIY, YTO SBJSUIOCH HEIOCTHKHMBIM JIS
MpruOOPOB MPEXKHUX MOKOJIeHUH. KpoMe TOro, B MaTpUUYHBIX TEIUIOBU30paX B MOJHYIO CHITY CTald UCIIOIb30BATh
JIOCTIDKCHUSI KOMIIBIOTCPHOW TEXHHKH. B pesynbraTe, T¢ IBYMEPHBIC TEPMOTPAMMBI, KOTOPHIC pPAaHBIIIEC
MPEICTABIISUIACH MCCIICIOBATEIIO JIMIIh HA 3KpAaHE MOHHUTOPA, TCIEPh CTAIX COXPAHITHCA M 00pabaThIBAThCS B
nU(pPOBOM BHUJIE, YTO KAYECTBEHHO TIOBBICHIIO IICHHOCTh M 00 BEKTHBHOCTD TEINIOBU3HOHHBIX JaHHBIX.

Hakonen, nmpuMeHEHHE BBIIICONMCAHHON HOBOW TEXHHKH C KOMITBIOTCPHOW IMOJICPKKOW WHUIIMAPOBAIO
pa3paboTKy U BHEIpEHHE B OMOMEIHUIIMHY HOBBIX METOJOB TEIUIOBU3MOHHOTO HCCIIEIOBAHHS, BKIFOYAIOLIUX
HOBBIE TTOAXO/IBI C IPUBJIICICHUEM MAaTEMATHIECKOI 00pabOTKH MOTydeHHBIX TepMOorpamMM [3—5] 1 CHHXpOHHOTO
MPUMEHEHHSI JIOTIOJHUTENbHBIX aNlapaTHhIX CIOCOO0B JUAarHOCTUKHU. IlociienHee MO3BOJIMIO C TOMOIIBIO
COOTBETCTBYIOIIEI0 MPOrpaMMHOT0 OOeCleveHHs yCTaHABIMBATh CTEHNECHb KOPPEJIMU M COTJIACOBAHHOCTH
u3MepsieMbIX OnojaHHbIX [6]. HOBBIE MOIXOMABI MPEIOCTABHIN BO3MOXKHOCTh HM3BJICKATH M3 TEIUIOBH3MOHHBIX
pe3yabTaTOB MPUHIMIIHAIGHO HOBYIO HHGOPMAIMIO, TEXHHUYECKH HENOCTYIIHYI0 WK CKPBITYIO OT
MOJIb30BATEJICH MPEKHUX TEIUIOBH30POB.

B npencraBieHHOM O0030pHOM  JIOKJIaJie HACJISJHO MPOJEMOHCTPUPOBAHBI HOBBIE BO3MOXKHOCTH
COBPEMEHHOI'0 TEIUIOBUICHUS U IMOKA3aHbl €r0 MPEUMYIIECTBA [0 CPABHEHHIO C TPEKHUM YPOBHEM U TUIIOBBIMH
CTaH/apTaMHu, OOLIETIPUHATBHIMH JUIs PaHHEH AMO0XH NPUMEHEHHs ITOr0 MeToAa B OHOMENMIMHCKOH cdepe.
TIpowuTroCTpUPOBaH METOJA JUCTAHITMOHHON TEIUTOBM3MOHHOW mucnepcun («variance IRT» [7]), cmocoOHBIH
OKa3aThCsl MOJIC3HBIM IIPH JTUATHOCTUKE OOJBHBIX C TPEMOPOM M MHBIMH BHJAMHU CHHAPOMA HEMPOU3BOIBHBIX
JBIKCHUM, B YacTHOCTH, mpu Ooie3Hu [lapkunHcoHa. 3110’KEHBI MPHUHIUIBI M TMPEICTABICHBI IPUMEPHI
peau3aliy BRICOKOIIEPCIIEKTUBHOTO MOAX0/Ia C MPEAJIOKCHHBIM HA3BAHUEM «UHTEPBCHTHAS TCTUIOBH3HOHHAS
JIMaTHOCTHKA», OPUECHTHPOBAHHOIO, B MEPBYIO OYepe/b, HAa WCIOJIB30BAHHEC B MEIUIMHE U (DHU3HOJIOTHH.
[puBeneHbl pe3ysbTaThl OPUTHHAIBHBIX HAYYHBIX HCCIICIOBAHHI COCYAMCTOW PEaKTHBHOCTH Y 4YejOBeKa U
JKMBOTHBIX U T. 1. Hibke aHa WILTIOCTpaList OTHOTO U3 IPUMEPOB, OTPAXKAIOIINX COACPIKAHUE JOKIAIA.

K HemaBHHMM YCHEIIHBIM HAXOJKaM B OOJIACTH METOAOJIOTHH OHWOMEIUIIMHCKOTO TEIUIOBUACHHS MOXKHO
OTHECTH pa3pabOTKy BHICOKOA(P(HEKTHBHOTO METO/Ia NCCIICAOBAHNS THHAMUKH JBIXaHUS Y MIIEKOTIMTAIOMUX [5].
C noMoIIp0 MPeIoKeHHOr0 MOAX0/1a, 00CCIeUHBAIOIIETO OCCIPEIEICHTHBIC ISl 3TOH 00JacTH M3MEpPCHHUU
yIno0CTBO, OBICTPOJCHCTBHE M YYBCTBUTEIBHOCTH, yIaeTCs OOHAPYKUBATh HEBUAUMBIC OCOOCHHOCTH MpH
3aMUCU XapaKTEPUCTUK PECIUPATOPHON (DYHKIMHU Y YEIOBEKA M KHBOTHBIX. B WaCTHOCTH, MyTeM MOCTPOCHHUS
(dazoBeix guarpamm naeixanus (Puc. 1) MOXHO BBISBIATH 3aKOHOMEPHOCTH B MHOTOKPATHO MOBTOPSEMBIX
JIbIXaTeJIbHBIX [HUKIAX, YTO MPEIOCTaBIsIET OOBEKTUBHBIN (hakTHUeCKuit marepuan sl (HU3HUOIOTHUECKOM

HUHTCPIPETALINN U JTAJIbHEHIIET0 NCCIISTIOBAHUS MOAOOHBIX SIBJICHUH.
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Puc. 1. ®azoeas duazpamma ObIXaHUsL AHECNE3UPOBAHHOU KPBICHL 8 OMCYMCMEUN 6HEUWHUX UHMEPBEHMHbIX
6030€liCBULL HA OP2AHUZM, NOCMPOEHHAS NO MENTOBUSUOHHOMY CUSHATLY, USMEPEHHOMY HA a0COPOYUOHHOM
unouxamope, u ompascarowas npupawjerue memnepamypul unoukamopa AT kasxcovie 0.02 ¢ 6 3a6ucumocmu
om geaudunvl smoti memnepamypul 1. Menvuue snauenus T coomeemcemayiom ghaze 60oxa, boavuiue — ghaze
svl0oxa. Cnpasa — ouazpamma, aHAI0SUYHAS 1€6OU, NPEOCMABICHHAS 8 8U0e IKCNEPUMEHMANbHBIX MOYeK U
8bIABIAIOUAS 08YXMOO08bILL XApaAKmep nepuooutecko2o npoyecca (08a «Koaivya).

CyMMI/IpySI, MOKHO C YBCPCHHOCTBIO CKa3aTb, 4YTO Hpe,HCTaBHCHHLIﬁ 0630p COACPIKUT Y6€IH/ITCJ'H>HI)I€

apryMeHTHI, TapaHTUPYIOMIKE yCIeIHOe OyAyIIee MaTPUIHOTO TEIUIOBUACHUS B OMOMEAUIIMHCKON cdepe.

Paboma svinoanena npu gpunancosoii noooepoicke PODU (epaum Ne 15-02-07680).
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Abstract. The aim of this work was to study the changes of main biochemical indices of protein metabolism in serum of
white rats in the conditions of a pharmacological stress. The studies were conducted on healthy female albino rats
(Group 1 - intact animals; for 2 group pharmacological stress was modeled by intraperitoneal injection of 0.5 mg / kg of
epinephrine hydrochloride). The parameters of the total protein, albumin, creatinine and urea were defined. It has been
shown that this experimental model caused a decrease in the level of total protein and albumin, with an increase in

serum creatinine and urea plasma.

BBenenme. B HacTosimiee Bpemsl MpoOJeMaTHKa CTpecca SBISCTCS aKTyaldbHBIM MPEIMETOM HCCIICIOBAHUI
COBEPIICHHO PA3JIUYHBIX OTPACIICH HAYKH: OMOJIOTHH, IICUXOJOTHU, MEIUIIMHBI, COIUONIOrHU U NpyruX. CI0KHOCTh U
MHOTOOOpasme (opMm crTpecca ompenensseT MHOrooOpasue MOAXOAOB K HM3YYEHHIO 3Toro cocrosHus. Crpecc wim
«OoOmmiA amanTalMOHHBIH CHHAPOM» - 3TO COBOKYITHOCTH OOImMX HeCIenuPHIecKux (U3UOIOTHICCKHUX,
MCHXOJIOTMYECKUX M OMOXMMHYECKHX peakiiii OpraHu3Ma B OTBET Ha ACHCTBHUE CTPECCOPOB - pasipaxkKuUTeleH,
4Ype3BbIYaliHOM cHJIbl 11000 npupoabl. OH HampapieH Ha oOecreueHre roMeocTasa OpraHM3Ma M ero aJanTalfio K
HOBBIM YCIIOBHSM OKpyxaromieit cpenpl [3]. Tlpu upe3aMepHO CHIBHBIX W/MIIH JUIMTEIBHBIX BO3ACHCTBHSIX CTpeccopa
MIPOUCXOIUT HAPYIICHHE PAOOTHI CTPECC-CUCTEM, OCYIIECTBIIIONINX CTPECC-PEAKIIMIO U PA3BUTHUE aJalTaIlVH.

JlokasaHa poilb CTpecca Kak IIIABHOTO 3THOJOTHYECKOro (hakTopa S3BEHHBIX IMOPAXKCHUH CIH3UCTOM IKEIyIKa,
TUIICPTOHUYECKON OOJIe3HH, aTepoCKIep03a, HapYIICHUH CTPYKTYpHl W (QYHKIMH cepaua, (HOpMUpOBaHUS
MMMYHOIC(QHUINTHBIX COCTOSHHN M 3JIOKAYeCTBEHHBIX OIyXoJel, HapymeHnii oOmena BemecTB [6]. K umcmy
HeOIaronpusITHBIX (pakTOPOB cTpecca CIeAyeT, NPEeXe BCEro, OTHECTH HEOObIYAHO UIUTENIbHOE ACHCTBHE BBHICOKUX
J103 KaTeXOJaMUHOB M TIFOKOKOPTHKOUIOB [3]. TTo BIUsIHUEM TIIFOKOKOPTUKOUIOB CTUMYJIMPYIOTCSI IPOLIECChI pacajia
Oenka. B ocHoBe 3TOro sddexra JSKHUT YrHETCHHE TPAHCIOPTa AMHUHOKHCIOT U3 IJIa3Mbl KPOBH B KIIETKH, YTO
BBI3BIBACT TOPMOKEHUE TMOCICAYIOIIUX CTaauidi OenkoBoro cuHTe3a. OnHako, OHMOXMMHUYCCKHHA MEXaHU3M,
OOBSICHSIONINI BO3HUKHOBCHHE IMATOJIOTUYECKUX COCTOSIHUH TOJ JCWCTBUEM CTPECCOTCHHBIX (DaKTOPOB pa3IHMYHOMN
MIPUPOJIBI, 1O KOHIIA HEe u3yueH [7].

Lenbto maHHO# pabOTHI SBUIIOCH U3YYCHUE U3MCHEHUSI OCHOBHBIX OMOXMMHUYECKHX TIOKa3aTelieil OeIKOBOro ooMeHa
B CBIBOPOTKE KPOBH OCIIBIX KPBIC B YCIOBHSAX (hapMaKOIOTHUECKOTO CTPECCUPOBAHHS.

Marepuanbl U Metoibl. VccienoBanus NpoOBOJMINCH Ha CaMKaxX 30POBBIX OelibIX OECHOPOIHBIX KpPBIC, CpeaHEi

Maccoit 180-200 1. JKuBoTHBIE OBLIM pasfeneHbl Ha TPymmel: | Tpynma - WHTAKTHBIE JKUBOTHBIE; 2 TpYIIIIe




MOJENUPOBaTH  (hapMaKOIOTHIECKUA CTpecc MyTeM BHYTpHOpromuHHOTO BBemeHus 0,5 Mr/kr anpeHanmHa
runpoxyopus (PI'YIIT «MocCKoBCKHI OSHAOKPUHHBIA 3aBoa»). C abopaTOpHBIMH KHBOTHBIMH paboTaM B
COOTBETCTBUH ¢ AercTBytomuMu «IIpaBriaaMu npoBeaeHus padoT C HCIOIB30BAHIEM IKCTIEPUMEHTAIBHBIX JKUBOTHBIX)»
1 «MeXIyHapOIHBIMH PEKOMEHIAIMSIMA IO TPOBEACHUIO MEINKO-OMOJIOTHYECKUX MCCIENOBAHUHA C MCIONb30BaHUEM
JKMBOTHBIX» (1986).

HccrnenoBanue CHIBOPOTKU KPOBHU MPOBOIMIIUCH IIPH MTOMOIIU ITOJTyaBTOHOMHOTO OMOXMMHYECKOTO aHaIm3aTopa Stat
Fax 3300 B pexume npoToyHOW KIOBEeTHl. [IpyM MpOBEAEHHH TECTOB HKCIOJB30BAJHCh JUATHOCTHUYECKUE PEareHThbI
komnannd SPINREACT (cepruduimpoBana mo crangapram [SO 9001-2000 u ISO 13485-2003). Omnpenensiiu
IoKasaresy odmero 6enka, aTs0yMiHa, KpeaTHHHHA 1 MOYCBHHEL.

CrarucTiHueckyro 00pabOTKy ITONyYeHHBIX JAHHBIX OCYIIECTBILUIN Ha IEPCOHAIBHOM KOMITBIOTEpPE C HOMOIIBIO
nporpamMmbl BIOSTAT ¢ ucnionb3oBanneM t-kputepusi CThIOACHTA C TIPEBAPUTEIHHON OIIEHKOW Ha HOPMaJbHOCTb.

Pe3yabTarsl M UX 00cy:KkIeHne. B pesyiprare mcciaeqoBaHUi ObUTH TONTydeHBI clenyronue ganaeie. ComepikaHue
o0miero Oeika B CHIBOPOTKE KPOBH KPBIC OINBITHOW TPYIIBI YMEHBIIMIOCH Ha 63%, comepkaHue anb0yMuHa -
npaktudecku Ha 50%, ypoBeHb KpeaTMHHHA yBeauuuncsa Ha 22%, a MOYEBHHBI - HA 25% MO CpaBHEHUIO C TPyHHoi

«MHTAKTHBIE XXUBOTHBIEY. (Ta0M. 1).

Tabnuya 1
Bruanue cmpecca na buoxumuueckue noxkazamenu cbleOpOmMKU KpPO8U KpPbiC
buoxumus €TMHULIBI MHTaKTHBIE )KUBOTHBIE DapmMakoIOTHUECKU CTpece
KpOBH H3MEpeHUs
O06muii 6emox g/L 55,82+21,90 20,65+9,85*
AnpOymuH g/dL 4,2440,08 2,14+0,34%*
Kpeatunun umol/L 95,92+23,36 117,4428,98
MoucBrHa mmol/L 4,88+1,03 6,12+3,03

Ipumeuanue: * p <0,05- docmosepras pasHuYa ONLIMHOU 2PYANLL C UHMAKMHOU 2PYRNOU HCUBOMHBIX

AnpeHanvH, monanas B KPOBB, CBS3BIBACTCS C OCNKAMHU IUIa3MBI, W 10 KPOBOTOKY JOCTaBISICTCS B pa3IHYHBIC
oprasbl. [Ipy BHYTpUOPIOLUIMHHOM BBEACHHH C BEHO3HOM KPOBBIO Y€pe3 BOPOTHYIO CUCTEMY OH MOMNaaeT B Me4eHb [UIs
JeTokcuKanuu. lledeHb sBISIETCS OPraHOM, CHHTE3HMPYIOIIMM MHOTHE O€JKHM IUIa3Mbl, B TOM YHCIE albOyMHUH.
Conepxaane obmiero Oenka W anmbOyMHHA B CBIBOPOTKE KPOBH SBIAIOTCS JaOOPAaTOPHBIMHU MOKA3aTEISIMH COCTOSHUS
roMeocrasa, 3aBHCSIIME OT CKOPOCTH CHHTe3a B [EYeHM M BBIBEJCHMS Oeika ¢ Mouod u3 opranusma. Kak
YHHUBEPCAJIbHBIN aJpCHOMUMETHK, AJPCHANMH BBHI3BIBACT CYXKCHHUE COCYIOB IICYCHHU, YTO NPUBOAHUT K PAa3BHTHUIO
TUIIOKCHH. B yCJIOBHAX NaHHOH SKCHCPUMEHTATBHON MOJICIIM MHTCHCHUBHOCTh KaTaO0OJMYECKUX IPOIIECCOB B IICYCHU
npeoOnanana Haa aHAa0OIMYCCKUMH. J[OCTOBEpHOE YMCHBIICHHC COICpPXKAaHUS o0Omero Oenka, W, B YacCTHOCTH,
anpOyMIHA, TOBOPUT O HAPYHMICHUU (DYHKIMOHAJIBHOMN AEATEIILHOCTH IMEUCHH M BO3MOXXHOM Pa3BUTHUHU MCUCHOUHOU
HEIO0CTAaTOYHOCTH [4].

EcrecTBeHHBIMHU MPOAYKTAMH paciaja OeiKoB B OPraHu3Me SIBISIOTCS KPETHHUH U MOYEBHHA.  YBEIMYCHHUE
rokasareneil KpeaTMHHa ¥ MOYEBHHBI TOBOPHUT O MPOIECCE MOBBIMIEHHOTO pacnajna OesKoB M MoTepe XUAKOCTH. YTo
MTOATBEP)KIACTCS TIOTYICHHBIMH pe3ynbTaTamMi [8].

Takum 00pa3oM, MOXHO 3aKIIIOYWTh, YTO HCIOJb3yeMass HAaMH MOJCNb (DapMaKoJIOrHYECKOTO CcTpecca
XapaKTepu3yeTcs aKTUBAIMEH KaTabOJIMYEeCKHUX MPOLECCOB C PacmaaoM Oelka TKaHEeH W HAKOIUICHHEM HPOIYKTOB €ro

JAcrpajaliii MOYCBUHBI W KpEaTUHUHA B IUJIa3ME€ KPOBH. HOCKOJ'H)Ky OPOAYKTHI JA€Tpaialiun OclKa SBIISIOTCS
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Abstract. We studied the serum of patients with congenital pseudarthrosis at various stages of prosthetic
treatment. It was possible to detect that the maximum change in the detected activity of acid phosphatase, and
the concentration of phosphates in all stages and magnesium orthopedic treatment. The concentrations of

calcium chloride are not changed.

Bpoxaennsit nceBgoaptpo3 Berpedaerca 1 Ha 140000 — 190000 HOBOpOXKAEHHBIX U cocTaBmsoT 0,5 - 1 %
oT Bcell opromenmueckor maromoruu [1,2,7]. CormacHo MexIyHapomHOHW kimaccudukamuu OonesHeit 10-ro
nepecmorpa (MKB-10) ma 07.05.2014 Troma BpOXKICHHBIA IICEBIOAPTPO3 OTHOCUTCA K Tpymre opdaHHBIX
(penxux) matonoruit [5].B CHIA Akt penxux 3aboneBanmii (Rare Discase Act) 2002 roma ompenenseT penkue
3a0oJeBaHms KaK «OONIE3HU U cOCTOsHMS, 3aTparuBaromue MeHee 200000 moaeit B CLLIA» (1 gemosek Ha 1500
ciydasix), B Poccun ke cunrarot, He meree 10 cimywaes va 100 000 genosexk [3,6].

BpoxneHHBI ICEBAOAPTPO3 CONPOBOXKAACTCS HAJUYMEM CTOMKOW IaTOJNOIMYECKON IOABMXKHOCTH Ha
KOCTHOM cermente [4]. Ha ceroaHsmHuii AeHb HET YETKOTO TPECTABIICHUS O MPUYMHAX BO3HUKHOBEHUS U
MEXaHU3MaxX Pa3BUTHUS JTAHHOU MAaTOJOTHH.

Takum 00pa3oM, HCCIIeOBaHHE OMOXMMHYECKUX MMOKa3aTeleld COCTaBa CHIBOPOTKH KPOBH y TAIUCHTOB C
BPOXICHHBIM IICEBI0APTPO30M SIBISICTCS aKTYaIbHOM MPOOIeMOil Ha CeroOqHSIITHIN ICHb.

Lenp wHcciemoBaHUS: IPOAHATIM3MPOBATh 3HAUCHHS IOKazaTenei (ocopHO-KaIbIIMEBOro OOMEHa
CBIBOPOTKH KPOBH OOJIBHBIX C BPOXKICHHBIM IICEBJ0APTPO30M Ha PA3IIMYHBIX TAlaX OPTOIEAMICCKOTO JICUCHUS.

MartepuaJjbl M1 MeToabl. PaboTa ocHOBaHa Ha aHaIM3e OMOXMMHYECKHX IOKa3aTenell CBIBOPOTKH KPOBH 7

NMagUCHTOB C BPOXIACHHBIM IICEBA0APTPO30M TOJICHU, HAXOOAIIUXCA HA CTAllMOHAPHOM JICUCHHUW B KIIMHUKE




OI'BY «PHLL «BTO» um. Axan. I'.A. Wnnzaposa». Bospact 6osbHBIX cocTaBisn oT 3 go 15 ner. M3 obmero
YHCIIa UCCICAOBAHHBIX OONBHBIX MaJIbuUKOB ObLIO 3 yenoBek (42,9 %), neBouek 4 yenoseka (57,1%).

Pabota BeIMONTHEHA Ha 0a3e maboparopuu OMOXMMHH M TPaBMaTOJOr0-OpTONeaIndecKkoro oTneneHus Ne 4
OI'BY «Poccuifckuii HaydyHBIH LEeHTp «BoccTaHOBUTENbHAS TPaBMATONIOTHS W opromenms» uM. Axax. [.A.
WNmmszaposa» Mumszapasa Poccun. Ha mpoBenenne KIMHHYECKHX W OMOXMMHUYECKHX HCCICHOBAHHHA IOIYICHO
pa3pelieHie KOMHTETa M0 3THKE, MCCIeIOBAaHUS MPOBOIMINCH B COOTBETCTBHH C 3THYCCKHMHU CTaHAAPTAMH
XenbCUHCKOM Jekyapanuu BceMUpHOH MEAMIMHCKONW accolMalud «ITUYECKUE MPUHLUIBI MPOBEACHUS
Hay4HbIX MEIUUMHCKUX HCCIENOBaHUM C ywacTuem uejoBeka» ¢ mnompaBkamu 2000 roga, «lIpaBunamu
KIMHUYEeCKOH npakTuku B Poccuiickoit denepaum», yreepxkaennon [lpukazom Munsnpasa PO or 19.06.2003
roga Ne 266.Bce manneHThl, y9acTBYIONINE B HCCIEAOBAHNH, TOATNCATTN HH()OPMUPOBAHHOE COoTJIache Ha 3a00p
KpPOBH /ISl IPOBEICHUS JAHHOTO MCCIICIOBAHMUS, €CIIN KOIMYECTBO KPOBH, B3STOE ISl pabOThI, YKIIaIbIBACTCS B
KOJINYECTBO HEOOXOANMOE [T OOBIYHBIX OMOXMMHUYECKHX HCCIIEIOBAHHH.

BuoxumMuyeckne MeTOABI HCC/IEI0BAHMSA CHIBOPOTKM KPOBHM. bBBIIM FHCCIEIOBAHBI  CIEAYIOIINE
OnoxuMuueckue nokaszarenu: gepmeHTsl — menounyto (IL®) u kucnyo docdarazsr (KD); smexTpoautsr —
KaJbLUI, MarHui, ¢ocdarsl, Xaopupl. 3a00p BEHO3HOI KPOBH Yy HALMEHTOB OCYLIECTBIIIM: JIO ONEpalyy, 3 —
5 npHell mocne omepauuu, 7 — 10 nHe#t mocne omepauuu, 12 -14 pneit nmocne onepanuu u 30 nHEe# mocne
orepanuy.

BeHOMyHKITNIO OCYIIECTBISUIM YTPOM HATOMIaK B BaKyyMHBIH NMPHEMHHK eMKOCThIO 9 mi. M3 BeHO3HOM
KpOBH TOTOBWJIM CBHIBOPOTKY OOBIYHBIM METOJOM (WHKyOamust TpH KOMHATHOW Temmeparype 30 MuH,
neHTpudyrupoBanue npu yactore Bpamenus 1500 o6/muH). [loxydeHHYIO CBIBOPOTKY HCCIIEAOBANN B TOT XK€
nenb. CopepkaHue OOIIEro KajbIus, HEOpTaHWdecKoro (ocdara, MarHus ONPENEIsIIA Ha aBTOMaTHYECKOM
ananuzatope Hitachi 902 (CILA), ucnons3ys Habopsl ¢upmbel «Vital Diagnostics Spby». lnst uccnenoBaHus
AKTMBHOCTH 11eJIOYHOM (ocdarassl, kucioi pocarassl ucnoiabp3oBau Habopsl pupM «Vital Diagnostics Spby»
n anammzatop «StatFax 1904 Plus» (CIHA). C uenbio nOBBIIEHHS HHGOPMAaTHBHOCTH IIOKa3aTeseit
JJIEKTPOIUTHOIO OOMEHA PacCUNTHIBAIIM CUCTEMHBIH nHEKC 31eKTposnToB (CHUI): CUD = Cca*Cor*Cmg/Cros 1
unaekce pocdaraz (MD): Ud= D/KD.

CraTucTHYecKHe MeTOAbI MCCJeAOBaHUsA. Pe3ynpTaTel HCClIeqOBaHUM  00pabOTaHBEI  METOAOM
BapHALMOHHON CTATUCTHKH, IPUMEHIEMBIM UIS MAJIBIX BEIOOPOK C IPHHSATHEM YPOBHS 3HAYMMOCTH (), PABHBIM
0,05. HopmanbHOCTH BBIOOPOK MONYYEHHBIX pE3yJbTaTOB 00padaThIBAIN METOJAaMH HEIapaMeTpHYecKOH
CTaTHCTHKH. Jl0OCTOBEPHOCTD Pa3IMuUii MEXAY IBYMsI HECBS3aHHBIMU BBIOOPKAMHM ONIPENCIUIH 110 W-KpPUTEPHIO
BunkokcoHa st He3aBHCHMBIX BbIOOpOK. Ilpu crarncruueckoir oOpaboTKe pe3ysbTaToB HCCIECIOBAHMS OBLI
HCIIOJIb30BaH MHTErpaTopHbIi Moaynb AtteStat 1.0 nuist mporpammsl MicrosoftExcel.

PesyabTaThl ucciegoBaHus. B pe3ynapraTe NPOBEACHHOTO WCCIEIOBAHMSA YOAJIOCh YCTAaHOBUTH, Y
MAIIMEHTOB C BPOXKICHHBIM IICEBJ0APTPO30M aAKTHUBHOCTH MIENOYHONH QocdaTassl Ha BCEX ITamax
OPTOIEANIECKOTO JCUCHHS HE OTJINYAIach OT HOPMAaJbHBIX 3HAYCHHHA, HO MIMeJa OTIIMYHS OT JOOTIEPAIIHOHHBIX
3HAa4YeHHH, TOCTOBEpHO MOBHIMIasAck Ha 7-10 u 30-e cyTku mocie omepanuu. AKTHBHOCTH KHCIION (ocdarassl,
HauuHas C JIOONEPALMOHHBIX 3HayeHWil M 3akaHuuBas 10 jHEM rocje onepanuy, 3HAYMTENILHO IIpeBbIIIana
HOpPMY. DTO CBHETEILCTBOBAJIO O TOM, YTO B 3TOT NEPHOJ JEUCHHUS] B KOCTHOM TKaHH IallEHTOB Npeobdiiaaiu
Ipolecchl pe30pOIuy, HO K 14-M cyTKam 1ocie onepanyy akTHBHOCTh (hepMeHTa BO3BpaIlaIach K HOPMaJIbHBIM

3HA4YCHUAM.




KoHueHTpanust Kanblys U XJIOPUJOB Ha BCEX ITanax OPTONEIUYECKOTO JICYEHHs] HaXOJUJIachB Ipeiesiax
HOpMaJIbHBIX 3HaueHMH. Konnenrtpamms dochaToB crpemurensHo pociia, HO K 30 cyTkam mocie omnepaunuu
Ha4YWHAJIA YMEHBIIATHCA M MpHUXoAwmia B HopMmy. KoHmeHTparws Maraus Ha 3-5 cyTku u 12-14 cytkm mocie
orepanyu ObuIa JOCTOBEPHO HIKE KaK OT HOPMAJbHBIX, TaK M OT JOONECPANMOHHBIX 3HAYCHUH. Y MalMeHTOB C
BPOKICHHBIM IICEBI0aPTO30M 3HaueHWe HHAeKca Qocara3 Ha BcCeX OSTamax OPTOIEAUYECKOIO JICUCHUS
JOCTOBEPHO OTJIHMYAETCS OT JOONEPAlMOHHBbIX 3HaueHWi. HaumHast ¢ 12 cyTok mocie omepanuu MOKHO
3aMeTUTh, uT0 D cTpemutensHo pacteT. 3HaueHuid CHD ObIIO HMXKE IOONEPAlMOHHBIX, BIUIOTH 10 30 cyToK
IIOCJIE OIIEPALIUH.

3akmiouenne. TakuMm 00pa3oM, HCCleqysh HEKOTOpble OMOXMMHMYECKHE MOKa3aTel CBIBOPOTKH KPOBHU
OOJIBHBIX C BPOXKICHHBIM ICEBIOAPTPO30M, MOJKHO CAENATh BBIBOJ O TOM, YTO MAKCHMAaIbHBIC W3MEHEHHSA
BBISBJICHB B aKTHBHOCTH KHCIIOH (ocdaTassl, a Takke B KOHIICHTpAuH (GochaToB W MarHus Ha BCEX ATamax

OPTOTNICANIECKOTO JICUEHU . KOHHQHTpaI.[I/II/I KaJIbOUs ¥ XJIOPUIAOB HE U3MEHSJINCEH.
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STUDY OF THE EFFECT OF DISPERSED SUSPENSION OF SILICON DIOXIDE ON THE
CONTENT OF PHOTOSYNTHETIC PIGMENTS, NON-STEROIDAL PHYTOESTROGENS AND
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Abstract. The influence of suspensions of SiO> nanoparticles (size 7um) at different concentrations on alfalfa
(Medicago sativa L.), introduced in the Tomsk region. The results revealed a stimulating effect of dispersing the
suspension containing the nanoparticles of silicon on the content of chlorophylls, carotenoids and non-steroidal
phytoestrogens in vegetative parts of the plant. It is established that alfalfa is characterized by a pronounced
hypersensitivity to the investigated nanoparticles, which determines the specificity of changes in physiological
indicators, including the increase in the content of photosynthetic pigments, isoflavonoids and hydroxycinnamic
acids in the plant after exposure to a suspension of nanoparticles of SiO. A significant increase in the content of
biologically active substances, the observed effects of nano-SiO2, indicates a high sensitivity of alfalfa and about

the specific role of nanoparticles in the stimulation of the biosynthesis of biologically active compounds.

HanonpenapaTbl OHMOTCHHBIX METAJUIOB, IIOCTEIIEHHO BHEIPSIOIIMECS B IPAKTHKY pPacTEHHEBOJCTBA,
CHMKAIOT BO3JICHCTBHE CTPECCOBBIX (DAKTOPOB HA pacTeHHs], B T.4. 0OECIIEUNBAIOT MOBHIILICHUE YCTOHUYUBOCTH K
HeOJIaronpHUsTHHIM HOTOJHBIM YCJIOBHSM M YBEJIMUCHHE ypoxKalHOCTH (B cpenaHeM B 1,5-2 pasa) moutu Bcex
MIPOJIOBOJILCTBEHHBIX (KapTo(esb, 3epHOBbBIC, OBOLIHBIC, IUIOJIOBO-ATOJHBIC), TEXHHYECKHX (XJIONOK, JIEH) U
Ipyrux KyaeTyp [1]. V3ydeHue BIustHUSI OMOTEHHBIX 3JIEMEHTOB B KOJUIOMIHOM COCTOSIHUHM HA PACTHTEIBHOE
CBIPhE TIPEICTABISACT OOJNBIION HHTEpeC y4YeHBIX B oOmacTé Omojorud, (papMakoyoTHH, (apMaKOTHO3HH W
O6uomennmuHe. [IpuMeHeHHE  HAaHOTEXHOJIOTMH Ui TOMYYEHHWs  TNPOAYKTOB C  HAlpaBICHHBIM

OMOKOPPETHPYIONTNM JEHCTBHEM SIBIISICTCA aKTyaJbHOM 3a/1auell COBpeMEHHBIX NCCIIeA0BaTEICH.




OOBeKTOM Il U3Y4YCHHS BIHSHUSA CyCHeH3MH HaHovacTull SiO, B pa3iMYHBIX KOHIICHTPAIUSIX, SIBHIACH
mroriepHa noceBHast (Medicago sativa L.), copt Capra, wHTpomyuupyemas B yclIOBHs TOMCKOH 001acTH.
[TomeBoi OMBIT 3aKJIAABIBAIICS IO W3BECTHOH METOAMKE [2] B €CTECTBEHHBIX arpOKIMMAaTHYECKHUX YCIOBHUSX,
pacnpesielieHie BapHaHTOB ONBITA CHUCTEMAaTHYeCKOe, B 3-X MOBTOpeHUsx. OTOOp pacTUTENBHBIX 00pa3IoB
MPOBOAWIICSA B pasHble (eHo(ha3bl pacTeHus - B (a3y OyTOHM3aIMu M co3peBaHus. llepen moceBoM ceMeHa
KOHTPOJBHOTO BapuaHTa He oOpabareiBamuch (0e3 00pabOTKM), CEMEHa OIBITHBIX BApUAHTOB PACTCHHS
obpabateiBany (onpeickuBanu) cycnensueit Hanouactun (HY) SiO,, pasmepom 7 HM, B kKoHueHTpamusx 0,1%,
0,05%, 0,01%. B TeueHnue moneBoro ombiTa pacTeHus He ompbeickuBanu cycrensueit HU SiO,.MccnenoBanus
MPOBOIWIA B JIA0OPATOPHBIX (BErCTAIMOHHBIC OIBITBI) W TIOJIEBBIX YCJIOBUSAX Ha 0a3e CTallMOHApPOB
Cu6HNMUCXuT (PI'BHY). Ilpu nposenernu nccnepoBanuii nenonb3oBann HY SiO; - HAHOYACTHIIBI TTOTyYeHBI
METOJIOM HMITYJIbCHOH JIazepHO# abisirun n3nyderneM MK mazepa HaHOCEKYHAHOH UIMTENFHOCTH MMITYJIBCOB
MHUIIEHH MOHOKPHCTAJUIMYECKOTO KPEMHUS B AWUCTIUIMpOBaHHON Bome. CpemHuii pasmep dHacTil - 7 HM,
MaccoBasi KOHIICHTpAIUsl JacTUI] B pacTBope coctaBisiia 30 mr/n. YacTuipsl ObIH ¢ JeUIIUTOM KHCIOpOa
OTHOCHUTEJIHO upeanbHoi  crpykTypsl SiO2 u  Bbicokonedextusl (COTU, TI'Y).Ananuz conepkaHus
XJIOPOGHIUIOB OIpENeNsUId B CIUPTOBOM BHITSDKKE Ha crekrpodoromerpe UV-1601 ¢upmer SHIMADZU
(Snonus) npu ;umHAX BOJH 665 HM, 649 HM U 440,5 HM ¢ mOCIEIYONUM pacueToM 1o ¢popmyinam BepHona. [3,
4] Conepxanue n30(hIaBOHOUIOB U THAPOKCHKOPUYHBIX KHCIOT B % B IepecyeTe Ha aOCOJIFOTHO CYXO€ CBHIPhE
OIICHUBAJIA TI0 W3BECTHHIM MeTonmukam. MccnemoBanne BAB mposenenst B JlabopatopHO - AHaIUTHYECKOM
Hentpe CuOHMNCXuT n Ha kadenpe dapmakorHo3um ¢ Kypcamu O0oTaHMKH W dKomoruu CubI'MY. [5,6]
[Tomyuennbpie maHHBIE 00pPabOTAaHBI ¢ MOMOIIBIO0 MAaKeTa CTATUCTHYECKHX HporpaMM «Statistica for Windows
6,0».

JlocToBEepHOCTH pe3yIbTaToOB OLICHUBAIIU o HEeMapaMeTPHYCCKUM KPUTEPHSIM Mann-
Whitney.MccnenoBatensckue pabOThI, MOCBSIECHHBIC M3YYCHUIO BIMSHUS OOpaOOTKH PACTCHHH Pa3IMYHBIMH
HY, tak wiu wWHaYe, CBS3aHBI C HM3YYCHHUEM BCXO0XKECTH CEMSH, TOBBIIICHHUS YPOXAWHOCTH, COJICPIKAHUS
®otocunresupyronux nurmentoB (PII).Taxk Hampumep B pabore wucciemoBareneil [7] mokasaHo, 4YTO
mpeanoceBHass 00pa0oOTKa CceMsSH TMIICHWIBl MATKOW JAWCIEPTHPOBAaHHON CyCIIEH3WEH, conepiKamiei
HAHOYACTHUIIBI Jkene3a AuaMeTpoM 80+5 HM, TTO3BOJIET MOBBICUTH YCTOMYMBOCTH MIICHUIBI K XJIOPO3Y 3a CUET
TIOBBIIICHUS. COACP)KAHUS (POTOCHHTETHUECKMX MUTMEHTOB, UYTO BEBIBIEHO W B pe3yiabTaTe HAIIEro
uccliieoBaHus. B pe3ynbpTare MpoBeICHHBIX HAMU HCCIICIOBAHUH, BRISBICHO MOBBIIICHHUE CONCpXKaHUs X1 o, B U
KapOTHHOWIOB 10 BCEM BapHaHTaM OIbITa OTHOCUTEIBHO KOHTPOJIA. Tak MO BCEM BapHaHTaM OIIBITA
MOBBIIICHUE coIepKaHus: X o - coctaBmwio 9,65 — 12,82 mr/r, (koHTposb Xi o — 6,69 mr/r); Xi f — cocTaBmio
2,75 — 3,79 mr/r, (xontponb - Xia B — 1,87 mr/r); kapotuHouoB — 2,75 — 4,06 mr/r, (KOHTpoIb — 2,29 MI/T).
OpHako, yBeNIWYCHHE EMKOCTH MUTMEHTHOTO KOMIDICKCa HE IPHBOAMIO K TIOBBIIICHHIO YPO>KafHOCTH IIO
CPaBHEHHIO ¢ KOHTPOJIEM.

B wuccnenoBatensckoit padore [8] MOCBAIMIEHHONW W3YyYCHHIO BIUSHHUS 00pabOTKH (acoym, MIICHUIBI U
amMapaHTa CyCIIEH3WeH, coaep)kamield HaHOYACTHIBI JUOKCHAAa THTaHa W OKCHAA AallOMHHHA, OBLIO
3aHKCHPOBaHO HEKOTOpOe CHMKeHue conepxkanus DI y Bcex HCCICHOBAHHBIX BHJIOB, U 3HAYHTEIBHOC
YBEJIMYCHHUE COJCPKAHUS aMapaHTHHA — Ouonorndecku akTuBHOTO BeriecTBa (BAB) amapanra.B mposeaeHHOM
HAMH  HCCJICIOBAaHUU HAONIONANach WHAs KapTHUHA, yBENUYeHHE cojaepkanus BAB ormedueno Ha ¢one

noBblIeHus conepxkanus @I B Bapuantax ¢ xonnenrpauueit 0,01% u 0,05%, otHOCUTETBHO KOHTpOIL. CTOUT




OTMETHTh, YTO JMHAMHKA MOBBIIICHUSI COACPKAHUS B HAA3EMHOM YacTu JitouepHbl BAB, HaOmronanace ot ¢assl
OyToHU3anMK K (ase co3peBaHMs, OTHOCUTECIBLHO KOHTPOJIA. JlaHHAs TEHACHIUS OTYCTIUBO IPOCICIKUBAIACH
KaK IpU ACTOJB30BaHMUH B KaUECTBE dKCTpareHTa I ux nuipiedeHus kak 40%, Tak u 70% 3THIOBOTO CHHPTA.
Copepxanre n30(IaBOHOMAOB ¥ THAPOKCHKOPHYHBIX KHCJIOT YyBenmumBaercs Ha 29-62% wu 13-40%
COOTBETCTBEHHO, a NpH Hucmonb3oBanmu 70% staHoma — Ha 28-40% m 8-19% coorBercTBenHO. OOpaboTKa
cycnemsueid HU SiO» B xoruentparym 0,1% npusena k mHrnOnpoBannio onocnnte3a BAB B TpaBe sromepHs! -
n3o¢uiaBoHou10B Ha 40-48% B ¢a3y Oyronuzanmu u Ha 40-85% B (aszy co3peBaHus. AHAIOTHYHAS TCHICHIIHS
HAOMOAaNach ¥ B OTHOIICHWU THIPOKCHUKOPHYHBIX KHUCIIOT, TPU 3TOM cojepxaHue B (asy OyToHU3aImu
cuusminoch Ha 29-47% u B a3y cozpeBanus pacreHus Ha 43-85%.

Kak moxa3anmu pe3ynbTaThl TNPOBEINCHHBIX HCCICIOBAHWI, JIONEPHA XapaKTEPU3YIOTCS BBIPAKEHHON
BBICOKOM ~ YyBCTBHTEIBHOCTBIO K wHccienoBaHHeIM HY, dro ompenemser cnenupuky W3MEHEHHH
(hU3NONOTHUECKNX MOKa3aTenei. BBISBICHO MOBHIMIEHHE COAEpKaHUA (DOTOCHHTETHYECKHX HUTMEHTOB OT
44,2% mo 103%, wn30(hIaBOHOMIOB W THIPOKCHKOPWYHBIX KHUCJIOT OT 13% mo 62% B pacTeHMH IMOCIe
BO3JIcHCTBUS cycrniensuer HanouacTui Si0,. JIrolepHa, ABIsSCTCA NEPCICKTHBHBIM PACTEHUEM JUTS JalTbHEHUIIIETO
W3YYCHUS BIIMSHUS OMOTCHHBIX JJIEMEHTOB U TOJYYCHHUS HPOIYKTOB C HANPABICHHBIM OHOKOPPETHPYHOLINM

ﬂeﬁCTBHCM, YTO COOTBECTCTBYCT JIUTCPATYPHBIM NJaHHBIM.
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Abstract. A new approach to search for regulatory SNPs has been developed. The approach is based on the
analysis of ENCODE data. These data show genome-wide distribution of histone marks and non-histone proteins
localization, as well as the determination of the transcriptome. The approach has been used successfully to

identify rSNPs associated with colorectal cancer.

Konopexranpshsiit pak (KPP) oqHO M3 caMbIX pacipoCTpaHEHHBIX OHKOJIOTHYECKUX 3a0oieBaHuid. CornacHo
6aze mannbex «Globocan» MexayHapoaHoro arentcTBa 1o u3ydenuto paka (IARC) B 2008 r. 3aboneBaeMocTb
KPP B Mmupe cocrasuna 123,5 thIC., cMepTHOCTS — 609 ThIC. CityuaeB U 9,8 % Bcex cilyuaeB paka B MHUpE y JIHII
oboero momna. B Hamei ctpane HaOIrOmaeTCS TEHACHIUS K POCTY 3TOTO 3a00sieBaHUs (II0 TaHHBIMH POCCHICKON
(enepanpHO# oHKONMOTHYECKOH cratucTuku ¢ 2002 r mo 2010 1. mpupoct 3aboneBaemocTr coctaBua 24.96 %),
€ro 3alyLICHHOCTH M, KaK CIEICTBHE, cMepTHOCTH. OCHOBHAs mpoOiieMa MpH TEpamuy 3TOro 3a00JICBaHUS —
oOpallleHHe MalHMeHTOB Ha CTaJusAX KIMHUYECKHX MpOSIBICHUH, KOTJa ISTWIETHSAS BBDKMBAEMOCTb IIOCIE
OIEpaTHBHOTO BMelaTedabcTBa coctaBiusier 10%, B TO Bpemsl Kak CBOEBPEMEHHas IIOCTAHOBKA JHarHo3a
YBEJIMYMBAET TOT MoKa3atesb A0 80 %.

D¢ deKTUBHOCTD JleueHHs, 0€3yCIOBHO, 3aBUCUT OT CBOEBPEMEHHON M KaueCTBEHHOW AMArHOCTHKH JAHHOM
natosorud. CymecTByeT O0JIbIIOe KOIMIecTBO (GakTopoB prcka 3aboneBanust KPP — nuera, sxomnorus, a Takxe
B 15-30% ciydaeB - reHeTHUYECKas MIPEAPACIONOKeHHOCTh. Puck passutust KPP yBennumBaercs B 2-3 pasa mis
Ccy0BeKTOB, UMemuUX omgHoro 3adoineBmero KPP poncTBeHHmKa mepBoil JMHWU POACTBA, €CIM HA MOMEHT
MIOCTAHOBKM JMAarHo3a BO3pacT poACTBEHHuKa mnpesbiman 50 ser. st cyObekToB ¢ 1OByMs u Oosee

POACTBCHHUKAMU HepBOﬁ JIMHUU POJCTBA, 3a6onesmuMu KPP B mro6om BO3pacTe, Win ¢ OJHUM PpOACTBCHHUKOM




NIepBOM JIMHUM POJCTBA, 3a00JeBIINM B Bo3pacte 110 50 jert, puck pasButus KPP yBennuunsaercs B 4-6 pas [1-3].
Hamnune MOJEKyJISIpHBIX MapKepoB T'€HETHYECKOH IPEeapaclioiioKEHHOCTH MOXKHO IIOJIOKHTh B OCHOBY
JIUAaTHOCTHKH, TO TTO3BOJIUT BBICIHUTE TPYIILY PHUCKA CPEIN HACEICHUS U AMCIAHCepH3alud. B 3Toil cBs3m
HEJb3sI IEPEOIICHNUTh 3HaYCHNE PadOT 10 TMOMCKY MOJIEKYIISIPHBIX MapKepoB MpeapacnoioxenHoctd k KPP.

Mapkepamu IpeApacIiooKEHHOCTH PAa3TNIHBIX 3a00JI€BAHNHN CIIy)KaT OAHOHYKJICOTHIHBIE TOTUMOPQPH3MBI
(Single nucleotide polymorphisms, SNPs), koTopele BO3HHMKAIOT B pe3yiabTaTeé TOYCYHBIX MYTAIHH,
MUKpOJIENICIH, MHUKpPOMHCEpPIMH. B COOTBETCTBUM € IIPOrpeccoM B TEXHOJOTUH CEKBEHHPOBaHUS U
TCHOTUIIMPOBaHUS 4ncio u3BecTHHIX SNPs B reHOMe yenoBeka M3 roja B roJi YBEJIMUUBAETCS M B HAcTOsIIEe
Bpemst coctaBisieT Oonee 150 muH. (http://www.ncbi.nlm.nih.gov/feed/rss.cgi). Brimensror tpu ximacca SNPs:
cSNPs B komgmpyromux paifoHaX T'eHOB (CHHOHMMHYECKHE — C 3aMEHOH aMHHOKHCIOTHI Ha JAPYTYIO,
HEeCHHOHNMHYECKHE - 0e3 3aMEHBI), KOTOpHIe BIHSIOT Ha IMOCTTPAHCKPHIIIMOHHBIE W TOCTTPAHCISIIMOHHEIC
Moandukamum; rSNPs B peryasTOpHBIX 00JacTSX TEHOB, BIWAIOMINE Ha CBS3BIBAHUE TPAHCKPUIIIMOHHBIX
(hakTOpoB W Kak clieACTBHE Ha JKcmpeccuio OenkoB; SSNPs B MHTpoHax, Biusiomme Ha cruiaiicuar MPHK.
HecmoTtps Ha oueBuaHyt0 3HaunMOCTh rSNPs, 3Ta rpyImna sBisieTcsi HAMMEHee U3Y4YEeHHOM.

B naboparopum perymsiumu u axcrnpeccun TeHoB (MLul") npoBommTess paboTa, 1O BBIABICHHIO U
(yHKIIMOHAJIBHOMY aHaM3Y peryiasTopHbIX SNPs, cBS3aHHBIX ¢ pa3BUTHEM paka TOJICTOrO KuIIedyHUKa. JlaHHOe
HCCIIEJIOBaHUE BKJIIOYaeT OHOMH(pOPMAaTHYECKHH METOJ] IOMCKa MOTEHLUHANbHO peryiasTopHeix SNPs u
SKCIIEPUMEHTAIBHOE UCCIeIOBaHNe 00pa3IoB TKaHU TOJCTOTO KHIIEYHHKA OOJIIEHBIX KOJIOPEKTATEHBIM PaKOM C
[IeNBI0 TIOATBEPXKICHUS W BBISABICHUS HOBBIX (YHKIHOHANHHO 3HAYMMBEIX I'SNPs. CyTp mpeniokeHHOTO
ITOJIX0/1a 3aKJIFOYAETCs B aHAJIN3€ M COTMIOCTABIICHUN HE3aBICHMBIX TAHHBIX OJHOTEHOMHBIX HCCIIEJOBAaHUI.

K nacrosimemy BpeMeHH HAaKOIUIEHO OOJIBIIOE YHCIIO JAaHHBIX O rmocienoBarenbHOCTIX JJHK perymstopHBIx
paiioHOB T€HOMOB, NOIy4eHHBIX ¢ nomotiblo ChIP-seq SKCIeprMEHTOB 10 ONPE/ICIEHUIO PAHOHOB CBSI3BIBAHUS
pa3nuuHbIX (HAKTOPOB TPAHCKPUILIMU M MOJU(UKAIMH THCTOHOB B KJIMHMYECKHX oOpaslax M KIETOYHBIX
nuHusAx. PasButue metonoB NGS naeT BO3MOXKHOCTh IpulensHoro mnoucka SNP B perymaropHsix paioHax
reHoMa.

s moncka SNP, pacrofioxXeHHBIX B OTEHIMAIGHO PETYIATOPHBIX pafioHax, OBUTH B3SATH pe3yiapTaTsl 600
skcriepuMenToB ChIP-seq, mpoBeneHHBIX Ha 26 00pa3max OmyXxoJieil TOJICTOr0 KUIIEYHHKA W KICTOYHBIX JIMHUHA
KOJIOPEKTAIBHOTO paka. OTH pe3yNbTaThl TIONyYeHBI C JWCIOJNB30BAHMEM AaHTUTEN K  Pa3IMIHBIM
TPaHCKPHUIILIMOHHEIM (hakTOpaM W MOAM(HKALUSIM THCTOHOB. BbUIM BBIOpaHbI CleAyrolye KpUTepHUH 0TOOpa
SNPs. U3 Bcero maccuBa SNPs Oblin oToOpansl rerepo3urotHeie SNPs, koTopsle BCTpedaroTcss MUHUMYM B 2
onyxoJeBbIx JuHUAX. [lokpbiTHe Kaxaoro amiens SNPs npu cexkBenupoBanuu He Mmenee 20. [IpeacraBneHHOCT
KaXJI0T0 aJuleisi B Npenunurarax J0JDKHA OTIMYaThCs MHUHUMYM B 2 pasa. Jins Beibopa SNP, cBsizaHHBIX C
pa3BUTHEM paKa TOJICTOTO KHIIEYHHWKA, OBUIM COIOCTABJICHBI YaCTOTHI BCTPEYaeMOCTH BBIABICHHBIX SNPs B
00pa3max KOJOPEKTAIBFHOTO paKa ¢ YaCTOTOH BCTPEYaeMOCTH B OOIIEH MOMyIISAIUH (110 JaHHBIM BCTPEIaeMOCTH
muHOpHBIX amtene  dbSNP NCBI) wimm Haxonsmuecss B onHod rpynme cuemteHns (£10000 m.H.) ¢ SNPs,
ACCOITMMPOBAHHBIMU ¢ OHKoJOormdeckuMu 3aboneBanmsiMu 1o GWAS u ClinVar. B utore 0o momryueno 101
rSNP, Biustomuii Ha akcripeccuto 41 reHos, cBa3anHbix ¢ pazsutueM KPP. 13 Hux 36 SNPs Obuin mpoBepeHs!
MeToioM cekBeHupoBanus 1o Cenrepy Ha nunun HCT116. J{ns storo mpousBoawics noadoop npaidiMepoB K
paiionam, conepxkammm nanHele SNPs, ¢ momomblo nporpammsl Primer-BLAST, mposepka mnpaiimepoB c

ucronp3oBanueM mnporpammbl OligoAnalyzer. Jns kaxzaoil mapsl npaiiMepoB ObLIM TOA0OpaHBI YCIIOBUS




nposeaenus IIIP. B pesynpTare Mbl HOATBEpAMAM reTepo3urotHocts 23 SNPs, uTo CBUAETEIBCTBYET O
BBICOKOH 3()()eKTUBHOCTH TIpeIaracMoro HaMH1 T0/IX0/1a.

IIpencraBnser GonbIION WHTEpeC aHanNW3 (DYHKIMH BEIIBIEHHBIX T'eHOB, coaepkamux SNPs. [lepsuunoe
ONMCaHWe HAWACHHBIX TEHOB TPOBOAWIM C HCHONB30BaHWEM aHHOTanmmid (GO, OCHOBaHHBIX Ha
SKcrepuMeHTanbHEIX AaHHBIX (http://geneontology.org/). Hns 12 renoB (ZFP276, ACADVL, PAFAHIB2,
MCIR, ZNF652, CDKI0, TUBB3, P4HB, RRAGD, FZD6, BAIAP2LI, BUB3) mokazaHa HX pOJb B
kaHueporenese [4-8]. Eme ans 11 renos, coaepxamux BbisBIeHHbIe HaMU rSNPs, cBS3b ¢ KaHUEPOr€HE30M
Heu3BecTHa. OJHAKO, CpeAM HUX Te€HbI, MPOIYKTHl KOTOPHIX Y4YacTBYIOT B pa3lMYHBIX Ipoueccax. [eH
COMMDS5 - mnpuHHMaeT ydacTue B KieTo4HOW mposnmdepaunu; RNFI114 — B nupdepenunposke; TARDBP,
UBE2Z, SCO2 — B anionitoze; ENDOV — B penapanuu JIHK. D10 gaet ocHOBaHMS TIPEAIONarath UX BO3MOXHOE

y49aCTHUE€ B Pa3BUTHUHU 3JIOKAYECTBEHHBIX OHyXOHCﬁ, BKJIIO49as KOHOpeKTaHBHHﬁ pax.
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Abstract. For the bacteria Azospirillum brasilense, their biofilms (as the main form of their existence in nature)
and poly-3-hydroxybutyrate (biopolyester produced and accumulated in cells under stress conditions, a

biodegradable alternative to synthetic plastics) were studied by Fourier transform infrared (FTIR) spectroscopy.

Wndpaxpacnas (MK) cnekrpockonuss — 3TO METOA, OCHOBAaHHBIH Ha PErMCTPAallMM  KOJeOaTeJIbHBIX
nepexo 0B (YHKIMOHAIBHBIX TPYNII B (Makpo)MOJEKyJlaX IpPH HENOCPEeJCTBEHHOM MOTIJIOMIEHHH BELIECTBOM
nHppaxkpacHoOro u3aydeHus. B Hacrosimiee BpeMsi JaHHBII METO]| IIUPOKO HCIIOJB3YETCS B MCCIIENOBAHUSX, B
TOM YHCJIE MUKPOOHOJIOTHYECKHX, YTO OOYCIIOBJIEHO JIOCTYITHOCTHIO M MOBBIIIEHHOH 4yBcTBUTEIbHOCTHIO VK-
(bypbe-CreKTPOMETPOB, a TAKKE OBICTPOTON M MPOCTOTON PErUCTPAIIMH CIIEKTPOB.

Baxrepuu pona Azospirillum — pacupocTpaHeHHBIE TPaM-OTPHIATENFHBIE PU300AKTEPHH, CTHMYINPYIOIIHE
poct m pazButme pacteHuil [1, 2]. OHm cmocoOHBI 0OPa30BBIBATH ACCOIMAIMKM C BHICIIUMHU PACTCHUSMH,
¢ukcupoBaTh arMoc(epHbIii a30T. B ecTecTBEHHBIX YCIOBHSX OakTepuu pona Azospirillum cCymecTByrOT
MIPEUMYILECTBEHHO B BHJIe OMOIUICHOK, a TaK)Ke MOJBEPraroTcsl pa3IMYHbIM CTPECCOBBIM YCIOBUAM. bruorieHkn
— 3TO NMPOCTPAHCTBEHHO M METabOJIMYECKN CTPYKTYpPHUPOBaHHBIE COOOIECTBA MUKPOOPTAaHU3MOB, 3aKJIIOUEHHBIE
BO BHEKJETOYHBIH OMONOJMMEpHBIH MaTpUKC Ha rpaHuue paszaena ¢a3. Ha cerogHsmHuii JeHb OMOIIEHKH
AKTHBHO M3Y4YalOTCS; aKTyaJbHbI CBEJCHHUS 00 UX CTPYKType, coctaBe U opmupoBanuu. OIHUM U3 OCHOBHBIX
MEXaHM3MOB 3aIlIUThI PU CTPECCOBBIX YCIOBUSIX Y MHOTHX OaKTEpHii, B TOM YHCIIC U Y a30CIUPHILI, SIBISICTCS
CIOCOOHOCTh CHHTE3MPOBATh CIOXHBIE TOMMIPUpEl — mosmruapokcoankanoatsl (III'A). Hamgo otmeTuTh, 4TO
Oaxrepru Buma A. brasilense criocOOHBI CHHTE3MPOBATH TONBKO oawH BuA III'A — monm-3-ruapokcoOyTupar
(IIT'B; no 80% ot cyxoi O6uomaccsr [3]), uto obneryaer ananu3 MK-cnekrpos. Panee ¢ ucnonp3oBannem VK-
¢dypbe-criekTpockonuu B pexume guddysnoro orpaxenust (DRIFT mode) 6bun oxapakTepru3oBaHbl HEKOTOPHIE
0co0eHHOCTH ¥ pa3nnuus HakorwieHus [1I'B B yclioBHsAX pa3inn4HBIX CTPEcCOB (TPOPHUUECKHUI CTpecc, TaKeIble

METAJUTbI) KJIETKaMHU Pa3JInYHbIX MTaMMOB A. brasilense in vivo [3, 4]. C onnoui croponsr, [II'A npeacraBisioT




co0oil 3amacHble BemiecTBa (110 YIJIEPOAY W JHEPIWH), HAKAIUIMBAIOIIMECS B KIETKaX M HMCIOJB3YIOIINECS
OaKkTepusIMH NPU MCYEPIIAaHUM MTUTATEIbHBIX BELIECTB, MOBBIMIAs UX BBDKUBaeMOCTb. C IPyroil CTOPOHBI, OHH
Ype3BBIYAafHO MHTEPECHBI KaK HKOJIOTHUECKH YUCTAsl AIbTePHATHBA TPAIHUIIMOHHBIM TTACTHKAM.

Lenpro maHHOTO WCCIEAOBAaHUA SBWIOCH HM3ydeHHe OmoruieHoK u III'B, cHHTE3MpyeMoro B CTPECCOBBIX
ycnoBuax (Tpoduueckuii ctpecc), y Oakrepuit Buna A. brasilense meronom UK-dypre-criekrpockomuu (FTIR
spectroscopy) B pexxuMe IpoiryckaHus (transmission mode). O6beKTaMH MCCIEIOBAHNS SBIIINCH BBICYIICHHBIE
npenaparsl IUNIAHKTOHHBIX KyJIbTYp M OuoruieHok mramma A. brasilense Sp245 w ero myrantoB — SKO039 un
Sp245.1610. [lannble MyTaHTHl Je(EKTHBI 1O IMOJBMKHOCTH M HE CIOCOOHBI K IUIaBaHHWIO, MHUIPHPYIOT C
00pa3zoBaHNEeM MHKPOKOJOHHMH. BHOIIEHKH BBbIpalMBaINCh HA MOKPOBHBIX CTEKJIax, Ha cpexe Luria—Bertani
(LB) B Teuenne 6 cyrok mpu 28°C. B kauecte mpoxynenta I1I'b Opumn mcmonb30BaHbl OakTepuu mramma A.
brasilense Sp245. Hna cunresa III'b Obm BRIOpaHBI YCIOBHUS, HHIYNHPYIOIIHE CHHTE3 Mommddupa B
3HAYUTENBHBIX KOJIMYECTBAX: 9 CyT KyIbTUBHPOBAHMSA, TPOPHUECKUi cTpece (medumur asora). HakommeHHbIH
xinetkamu [II'B sxctparmpoBamu xjaopodopMoM; Uil yHAIEHUS OCTATKOB KIIETOYHBIX JUMHUAOB TOJIHMED
Nepeocakiay 13 XJIopo(OPMHOTO pacTBopa OXJiaxaeHHbIM MeTaHonoM. O6pasust [II'b npexcrasismu coboit
IUICHKH C Pa3HOW TOJIIMHOW, KOTOpBIC MOJy4Yald C HCIIOJIb30BAaHMEM Pa3IMYHOM KOHIIEHTpAaLUH HoiuMepa B
OJIMHAKOBOM 00beMe XJIopodopma.

Meronom HK-dypre-cnekrpockonun (criektpomerp Nicolet 6700, CIIIA) noka3aHo, 4YTO HMEIOTCS
3HAYUTENbHBIC OTJIMYMSA CIIeKTpa OMOIICHKH OT CIEKTpa IUIAHKTOHHOW KyJNbTYphl. BBUIO ycTaHOBIEHO, YTO
Habmomaerca cMmererde mojockl amua-l1 ¢ 1691 cm™! mo 1650 cm!, uTo TOBOPUT O mepepacnpencneHUn
KOMIOHEHTOB BTOPHYHOM CTPYKTYPHI OEIKOB OT MPEHMYIIECTBEHHOH B-CTPYKTYpHI B OaKTepusAX IUIAHKTOHHOW
KyJbTYpHl K O-CIIHpaTd y OaxkTepuii B OMOIUIeHKe. Taxke MPOMCXOAWT oOIIee CHIKCHHE WHTCHCHUBHOCTH H
u3MeHeHue (pOpMBI YIIMPEHHOro MuKa B o6mactu ot 3600 e 1o 2800 cm ! (Banenrtusle konebanus OH-rpymmn
C BOJIOPOJIHBIMH CBAI3SIMH), UTO KOPPENMPYET CO CHUKEHUEM MHTEHCUBHOCTH TMKOB B o6mactu 30002800 cm ',
cooTBeTcTBYIOMMX (yHKUMOHaNbHEIM Tpynnam CHs u CH,. Takum o0pa3om, yMeHbIIAeTCsi MHTEHCHBHOCTD
M0JIOC, COOTBETCTBYIOUIMX YTJIEBOJAM, YTO MOATBEPXKJIACTCS KaK CHI)KCHHEM WMHTEHCHBHOCTH IIOJIOCHI B
obmactu 3600-800 cM!, Tak M M3MEHEHUEM TOJIOCH, IPEACTABIIAIOMIEH COO0H B ClTydae CIEKTpa INTAHKTOHHOMI
KyJIBTYpHI IUIOCKOE IIATO ¢ MUKOM okono 1107 ¢!, Ha crekTpe GMOILIEHKH B 3TOH 00JACTH MOSBISETCS B
muka: 1080 cm! m 1116 cM™!, 9TO, BEPOATHO, MPOUCXOINT TAKKE 3a CUET U3MEHEHHS B3aMMOJIECHCTBHH MEKILY
MOJIEKYJIAMH YTJICBOJIOB.

Hns myrantoB A.brasilense Sp245.1610 u SK039 nHabmronauch CXOIHBIE C POAUTEIBCKHM IITaAMMOM
M3MEHEHMS B CIIEKTPAaX OMOIIEHOK, 33 MCKIIIOUEHHEM PE3KOTO YCHIIEHHs MHTEHCUBHOCTH TvKa 1ipu 1418 cm! Ha
crnekrpe Ouoruienku mramma SK039.

Bropas gacte paboTel ObuTa CBsI3aHa C MOHHTOPHMHIOM B TEUYeHHE Iosryrona obpasmos rureHok III'B ¢
pa3NUYHON TONIMIMHOW MM BBIABICHHUS BO3MOXHBIX H3MEHEHHH, IMPOUCXONAMNX B CTPYKTYpe HaHHOTO
O6uononmnMepa npu xpaneHun, metogom MUK-dypre-criekrpockonun.

M3BecTHO, uTO cTeneHb ynopsinodyeHHocTH III'b xapakTepusyeTcsi HECKOJBKUMM MOJ0CaMU IOTJIOLIEHMUS,
OCHOBHOH M3 KOTOPHIX MOXXHO Ha3BaTh II0JIOCY BAJCHTHBIX KoyieOaHMH KapOOHWJIBHOM  TpYyIHIIBI
c10KHO3UPHOTO  (hpparMeHTa MakpoMoJyiekyisl Guononumepa (1720-1750 cm!). Mertomom HK-dypbe-
CIIEKTPOCKOIIMU B PEXHUME MPOIYCKaHUs OBbIJIO MOKa3aHO, YTO 0o0Jiee TOHKUE IJIEHKH MMEIOT YIOPSAOUCHHYIO

ctpykTypy III'B u mpakTudyecku uaeHTHYHBI cnekTpy Kommepueckoro III'B. ITuk xonmeOanwmit kapOOHMIBHOMN




IPyNIbI B HUX COOTBETCTBOBAJ yHOPSI0UEHHON cTpyKType (oK. 1726 cm™!). CriekTphl 06pa3ioB 60Jee TONCTHIX
[UIEHOK MMENH JIBa MaKCHMyMa KapOOHWIBHOM rpynmmel — mpu 1741 m 1725 cm!, T.e. amopduoii u
YIIOPSIIOYEHHON CTPYKTYpP, COOTBETCTBEHHO. Ha CrekTpax Kak TOJCTBHIX, TaK M TOHKHMX IUICHOK HAaOJIIOOANNCh
TOJIOCH! TIOTJIOIIEHHS, COOTBETCTBYIOIIME CBA3aHHOM Bozie, — py 3437 cm! (BanenTHbIe KoneOarus OH-rpymm)
u 1690 cm!' (mepopmanmonnsie xonebamus H-O-H). Jlns Gomee TOHKUX IIEHOK OTHOCHUTENIbHAS
WHTEHCHBHOCTb JAHHBIX I10JIOC OBIIa HIKE.

[Ipucyrcreue amopduoii ¢assl B tenkax [II'b ¢ Oosbiieil TOMIUHON, BEpOSTHO, MOXXHO OOBSCHHUTDH
HapyLIEHUEM “CTPYKTYPUPYIOIMX BOAOPOIHBIX cBsizer Thna C—H-+-O Mexny cnupainsiMu ouomonumepa [5, 6].
JlaHHble HapylIeHWS BO3HUKAIOT B pe3ysbTaTeé NPUCYTCTBHS BOJABI B 0ObeMe o0pasia, MOJEKYJbl KOTOPOH,
OYEBHJIHO, CBsI3aHBI H-CBS3SIMU €O CIOKHOAIDUPHBIME (parMeHTaMH OHormomMepa. JlamsHeRIInid MOHUTOPHHT
M3y4aeMbIX OOpa3LlOB IJIEHOK B TEUCHME INECTH MECSIEB ¢ Hcroib3oBaHneM MK-dypbe-crnekTpockonuu He
TIOKa3a]l U3MEHEHHUH B UX CTPYKTYpE.

Ha nanHBIf MOMEHT BEeQyTCS SKCHEPHUMEHTHI 110 W3ydeHHIO ocobeHHOCTeW HakomwieHus I1I'b xmetkamu A.
brasilense nnsa mwrammoB Sp7 u Cd npu pasiuuHBIX YCIOBHSAX TPO(QHUUECKOro CTpecca W ¢ PasHbIM CPOKOM
KYJIbTHUBHPOBAHUSL.

Takum oOpazom, meromom HK-dypee-cnekrpockonuu (1) moka3aHo HM3MEHEHHE B MaKpOKOMIIOHEHTaX
OuorieHOK mTaMMoB A. brasilense Sp245, Sp245.1610 u SK039 no cpaBHEHUIO C MIIAHKTOHHBIMU KYJIBTYPaMH
9THX IITaMMOB; (2) BBISBIEHA 3aBUCHMOCTh MEXIy TOJIIUHOM IUIEHOK M CTENEHBIO YHOPAIOYEHHOCTH
cTpykTypsl [II'B: Gunomonumep B BHIE TOHKHX IUICHOK oOiaman Ooyiee yHOPSIOUYeHHOH CTPYKTYpPOH, MPH 3TOM

HE BBIABJICHO M3MEHEeHHH B cTpykType I1I'b Ha mpoTshkeHNH [UIMTETFHOTO CPOKa XpaHeHHS (10 MTOITyToaa).
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Abstract. Epigenetic alterations are involved in development of atherosclerosis in human. Recent genome-wide
scans were concentrated on DNA methylation abnormalities in human arterial tissues only. In order to collate
DNA methylation patterns between affected coronary arteries and peripheral blood leukocytes we used a
modern network approach and found 38 modules of co-methylated genes. Many clusters were enriched with

genes related with different biological processes that can be envolved in atherosclerosis.

Cornacuo nannsiM BO3, cepneuno-cocynucteie 3a0oneBanus (CC3) sBISIIOTCS OCHOBHOM NMPUYNHOM CMEpPTH
BO BCEM MHpE. ATEPOCKICPOTHUECKOE MOPAXKCHHUE COCYIoB — ocHoBa OonpmuHcTBa CC3 [1]. M3BecTHO, UTO
MaToTeHe3 aTepOCKIepo3a MpeacTaBisieTr co00il MHOTO(aKTOPHBIH W MUHAMHYHBIN TMpoIecc, 3HAYUTEIbHBIA
BKIIAJl B pa3BUTHE KOTOPOTO BHOCST OJIMICHETHYECKHE W3MEHEHHMS B TEHOME DAa3IH4YHBIX KIETOK [2].
[Ipensraymme nccaeaoBaTeIN HCIOIB30BAH JICHKoINTH nepudepnaeckoit kposu (JIIIK), kak JerkoxoCcTyHBIH
MaTepHuall, HO MOJy4YEeHHbIE HMMH pe3yJbTaThl ObUIM NpoTHBOpeuuBbIMH [3, 4]. HemaBuue paboThl 110
KpyIHOMAacIITaOHOMY CKPMHHHTY SIIMTeHOMa OblIM cocpenoTodeHsl Ha meruinuposanun JTHK Tonbko B TkaHIX
KPOBEHOCHBIX COCYIIOB [5-7], 4TO, HECMOTPSI HAa BAXXHOCTh M MH()OPMATUBHOCTH TAKUX HUCCIIEJOBaHUH, JOBOJIBHO
JIaJIeKo OT HYXJ PYTHHHOM TUarHOCTHKU.

Lens HacTOAIIEro HCCIEOOBAaHHSA 3aKJOYaNach B HACHTH(UKAIWHA KOMETHJIMPOBAHHBIX (COBMECTHO
METWIMPOBAHHBIX) T'€HOB B JICHKOIMTaxX Mepuepruueckoil KpPOBH U aTEPOCKIEPOTHIECKUX ONISIIKax
koponapHbIX apTepuii (KAB) ¢ moMoIpi0 COBpEMEHHOTO CETEBOTO TOAXO0Aa.

Jus mecnenoBanns ObUTH MCHOIB30BaHBl 00pasuel JIHK, moxydeHHBle W3 OBYX PETHOHOB apTEPHAIHHOTO
pycna (KABb u BI'A), a taxxe JIIIK manueHtoB (n=6) c arepockiepo3oM KOPOHApHBIX apTepuil. AHamu3
METWIMPOBAaHUS NPOBeIEH ¢ moMoulpio MukpounnoB Infinium Human Methylation 27K BeadChip (Illumina,
CHIA). ITonyyenHsle naHHbIe ObUTM 00paboTanbl B craTucTHyeckor cpeae R. C nomormbio nakera WGCNA [8]

JUIA KaXXJ0I'0 Tulia TKaHel Oblia NOCTpOCHA CE€Tb KOMCETWIMPOBAHHBIX TI'CHOB U PACCUUTAHBI MATPUIIbI




i I[J'IH BBISIBJICHUSI OAUMHAKOBBIX I'pYyNIT KOMCTUINPOBAHHBIX I'CHOB

KOoppesinun MEXKIAYy MOAYJISIMU B PA3HBIX CECTAX.

mexny KAB u JIIIK, Gonee crnenupuuHO CBA3aHHBIX C MATOJOTHMYCCKHUM MPOIECCOM, OBUTH YOpaHbl U3

paccMOTpeHHsT MOAYNH, KOTOphle 3HaumMo Koppenmposamu (p<0,01) m mepecekamncs ¢ cetpio BI'A.

[lomydeHHbIE CHHCKM TEHOB OBUIM MPOAHATM3WPOBAHBI HA CBEPXIPEACTABICHHOCTh B 0a3ax JaHHBIX

[lonydyeHHble ypOBHH

KEGG wu Reactome c¢ mnomompio makera clusterProfiler [9].

GeneOntology,

W 10 MeTOomy

OBUTM CKOPPEKTHPOBAaHBl Ha MHOXKECTBEHHOCTh CPaBHEHH

CTaTUCTUYECKOH 3HAYMMOCTH p

Benmxamunn-Xoxoepra [10].

B pesynbraTe npoBeaeHHOro Mcciae0BaHus 38 TeHHbIX MoayJel (0T 8 10 265 reHoB B KaXKIOM) HOKa3allnd

COBMeECTHOE MeTminpoBanue u koppessinnio mexay KAB n JITIK (p<0,01; puc. 1).
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Puc. 1. Tabauya nepecexarowuxcs epynn komemunupogannvix eenos KAb u JIIIK

BKJIIOYasl 265 TEHOB, KOTOpble ObuIM mpeicTaBieHbl B 333 Kareropusx

W KPYIHBIM W3 HHUX

Camel

,prl"I/Ie MOAYJIN COACPIKAIN 0OJILIIOE  KOJIMYECTBO I'CHOB, CBs3aHHBLIX C

OHMOJIOTUYECKHUX TPOLIECCOB.

PasIMIHBIMHA OHOJIOTHYECKUMHU nmporeccaMu u CO6BITI/IHMI/I, B TOM 4YHCJI€ TEMH, KOTOPBIE YYaCTBYIOT B

1). Hampumep, perymsmus cO3peBaHUS KIIETOK

(hopMHUpOBaHUN aTEPOCKICPOTHUECKON Osmkn  (Tadur.

MHUEJIIONTHOTO psAZla KaK OCHOBHBIX 3(1)(1)CKTOp0B BOCIIAJICHUA, MeTa0oIu3M KUPHBIX KUCJIOT U JIMITUA0B KaK OINH

(hakTOpOB pa3BUTHA 3a00JICBAHUS.

U3 BOKHEUIIINX IMAaTOTCHETHISCKUX

Tabruya 1

prﬂflbl 2E€HO6, 3HAYUMO npedcmaeﬂeunbze 6 Kamezopusx buonocuseckux 6az OAHHLIX U CEA3AHHbBLE C

amepocKiepo3om

I'ennr

MAPKI4, FOXO3, GNAS, SENPI,

CDC73, GPR6S

SLC2742, CPTIC, HACLI, PEXI3,

0,004234

0,03825

OmnmcaHne KaTeropun

Perymanus nuddepeHImpoBKH KIETOK

muenongHoro psaga (GO:0045637)

OkuciacHue JKUPHBIX KUCIIOT




(GO:0019395) TWISTI

Perynsiumst ooMennsix nmpoueccoB PHK 0,040937 | POUSFI, RB1, SRF, WT1, ZNF$§

(GO:0051253)

JuddepeHnnpoBKa KIETOK YHAOTEINSA 0,018162 | MESP1, SOX17, CLDN5

(GO:00454406)

I'eromnsnii nmnpuaTHAT (GO:0071514) 0,020887 | GNAS, KCNQ1, NDN

KiteTounslii OTBET Ha KaTEXOJIaMHUHBI 0,020887 GNAS, KCNQI, RYR2

(GO:0071870)

Buocunres riyramara (GO:0006537) 0,024031 GLUDI, GLUD2

Kanpuwii - curnaneusiid myth (hsa04020) 0,035482 GNAS, CHRM?2, RYR2, GRM1
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Abstract. The study involved 148 patients with precancer (cervical intraepithelial neoplasia grade 1 (LSIL) and
cervical intraepithelial neoplasia grade II-IIl (HSIL)) and the stage I-1V cervical cancer patients which were
infected with human papillomavirus (HPV), and women with no pathological changes in cervical mucous. The
comprehensive survey included colposcopy, cytological and histological analysis, detection and genotyping of
high-risk human papillomavirus, viral load and physical status of HPV16 DNA was evaluated in cases of mono-
infection. The association between degree severity of disease and a high viral load was found. The frequency of
integrated DNA was strongly increased in patients with a high viral load. Whereas the frequency of episomal
forms was either reduced or not detecteable in the same patients to compared with patients with a low viral load.
We presume that a high HPV16 viral load may cause increasing the frequency of integration virus DNA into the

cellular/host genome.

AKTyanbHOCTh. B nHQuUIMpoBaHHON KiIeTKe BHpYC HanmmuioMbl denoBeka (BITY) moxeT cymecTBoBaTh B
JMUCOMATBLHOW  (hopme (BHE XPOMOCOM KIIETKH) - CUHTaeTcsl JOOpPOKaueCTBEHHOW, WHTETPUPOBAHHOU
(BCTpOeHHO! B T€HOM KJIETKH) - PaCIEHMBACTCS KaK 3JI0KadeCTBeHHas (hopMa IMEepCHCTHPOBAaHUS BHpyca U
cMeIaHHo# Gopme (Hammure cBoboaHoro u BectpoenHoro B JIHK kinerku-xo3suna Bupyca) [1]. IIporpeccus ot
KJICTOYHBIX M3MEHEHUH, cBs3aHHbIX ¢ BITY-undekuneit, 1o pasButus paxa meiiku marku (PILIM) 3anumaer
okosio 10-40 ner, HO peAKO MOXKET pa3BUThCA U 3a 1-2 roma, YyTo, HECOMHEHHO, JOKAa3bIBaeT Ba)KHOCTH
CBOCBPEMCHHOTO MOHHTOPUHTA OOJBHBIX MANMJUIOMABHPYCHOW MHQEKIUCH W MPOBEIACHUS BUPYCOJIOTHYCCKUX
WCCIICZIOBAaHUH IS BBIBJICHHUA TPYII PHUCKa Pa3BUTH OHKOJIOTHYECKON MaTOIOTHH [2].

Heapro HacTosmed pabOTHI SBWIOCh HM3YYCHHE 4YaCTOTHl HMHTETpHpoBaHHBIX (opm BIIU 16 npum
MIPEIOITYyXOJIEBHIX 1 37T0KAYECTBEHHBIX MATOJIOTUSAX IIEHKN MATKH.

Martepuaj u MeToAbl. Bupyconormyeckoe muccienoBaHue ObpUIO mpoBeneHO 148 sxeHmuHaM ToOMCKOH

obimactu B Bo3pacte or 20 mo 76 5er, NPOXOAMBLIMX OCMOTp (YCIOBHO 3[0POBBIC >KEHIIMHBI) W/HIH




noiydaBmnx JieueHune B Tomckom HUM onkonormu (c pasiavyHBIMH MATOJIOTHAMHU IIelkW MaTku). Bcee
MAIMCHTKA SBJSUIUCh HocutelmsiMu MoHouH(ekimu BIIU 16 reHotuma. MarepuaioM it UCCIICIOBaHHS
TTOCTYXXHMIN COCKOOBI SNIMTENHS LEPBUKAIBFHOTO KaHajda M IIEHKH MaTKU. B 3aBHCHMOCTH OT OMarHosa Bce
TAIMCHTKY OBUIM pa3fefieHbl Ha TPYNIBL: | rpymma - yCIOBHO 3M0pOBEIe >KeHIMHB (n=30, cpemHuil Bo3pacT
30,1£1,6), 2 rpymma - sxeammHb ¢ LSIL(CINI) u HSIL (CINII-III) snurenus meiikun maTtku (n=53, cpenHuit
Bozpact 38,5+0,8), 3 rpynma — xermunasl ¢ PIIM I-IV (n=65, cpexnuit Bospact 44,3+1,2). Bcem nmanueHTam
ObUTO TpoBesieHO omnpeneneHue dusndeckoro craryca JJHK BITY 16 tuna. BeisBinenue u oneHka Qu3HYecKoro
craryca reroruna JJHK BITY 16 B JIHK kieTku-xo3sMHa MPOBOIUIOCH C UCIIOJIb30BaHHEM Habopa pearcHTOB
¢upmbl «Amplisens®» (Mocksa, Poccust). 3nauenne BupycHoit Harpysku (BH) paccunThiBanoch B reHOMHBIX
skeuBanentax JHK BITY/10° xerox. COrmacHO MHCTPYKIMH K HaOOpaM MOPOT KIMHHYECKH 3HaunMod BH
npuanAMaics papueM 3 1g JJHK BITY /103 kieTok B cockobe. Brisenenne obnactu E6 mpu oTCyTCTBHE 001aCTH
E1/E2 unTtepnpernpoanock kak nHTerpamus supyca B JJHK genoseka, BersiBnenue obxactu E6 npu Hanmanm
obmacti E1/E2 - xak cmemannas ¢opma Bupyca, orcyTcTBre obmactu E6 npn Hammanu obmactu E1/E2 - xax
snucoMaiibHas (opma Bupyca. [ OLEHKH CTaTUCTUYECKOW 3HAYMMOCTH pas3lIMuuil B pacrpeneieHlH 4acToT
Ka4eCTBEHHBIX IIPU3HAKOB MEXIY IPYIIIaMH HCIIOIb30BaIM KpuTepuiit @umiepa.

Pe3yabraThl u o6cy:xnenue. [Ipy cpaBHEHHHM 4YacTOTHI BCTPEUYAeMOCTH KIMHHMYecKH 3Haunmmod BH s
BbIOpanHbIX BITU16+ nanneHTok, ObUIO 1MOKAa3aHO, YTO YacTOTa BCTPEUAEMOCTH BBICOKOW BUPYCHOW HArpy3KH y
mareHTok rpynmn CIN II-IIT w Beex OGompabIX PHIM craTHCTHYECKHM 3HAYMMO NPEBBINIAET YaCTOTY
BCTPEYAEMOCTH BBICOKOM BHPYCHO# HArpy3KH Ul TPYIIIBE 310POBBIX skeHIuH (p ot 1,98%1077 mo 0,004). Taxxke
OBUTO TTOKa3aHO, YTO YacCTOTa BcTpedaeMocTH Bbicokod BH y mammentox rpymm PIIM I-II, POIM III-IV u
o0meit rpymmel ¢ auaraozom PIIM (PIIM I-IV) craTrcTHYeCKH 3HAYMMO HPEBBIIIAET YaCTOTY BCTPEYAEMOCTH
KJIMHUYECKH 3HAYMMOI BUpYyCHOU Harpysku juist rpyninsl nanuentok ¢ CIN I (p ot 0,001 1o 0,01).

Crnenyromum 3TarnoM padoTel ObuIa olieHKa yacToThl nHTerpanuu BITY 16 renotuna B JJHK Ha u3ydaemoit
BbIOOpKe. YacToTa MHTErpupoBaHHBIX (GopM cocraBwia: B rpynmnax c¢ narosorued meliku matku (CINI-III u
PIIMI-IV) Obuta B ABa pa3 BbIlIE, YeM y YCIOBHO 370poBbIX (puc.l). Yacrtora cmenranHbXx (opMm B rpymme
PIIIMI-IV 6b11a HECKONBKO BHIIIE, Ye€M Y 3[0POBBIX M MAIIMEHTOK ¢ AHCIDIa3uel. YacToTa smucoManbHBIX (Gopm
BIIY cHmkamace mo Mepe yTsDKeNneHHs auarHo3a W Obpita paBHa 0 B rpymme PIIMI-IV. Cratucrnueckn
3HAYMMBIE Pa3IMdus [0 YaCTOTEe BCTPEIaeMOCTH paznmdHbIX ¢popMm BIIY 16 B rpynmax HaOMOACHUS HAa yPOBHE
p<0,002 BbIsBIIeHBI JuIst 3nucoManbHOW (GopMbl BITY 16 tuma B rpynme 6onbHeix PIIM (mo cpaBHeHHIO €
rpymmnoii 31opoBeix sun, OR(95CI%) = 1,2 (1,08- 1,48) , a Taxxke uist rpynnsl 60bHbIX PIIIM mo cpaBHeHuIo ¢
rpynnoii OonbHBIX auciLIasuedt snurenus weiikun matku (p=0,02, OR(95CI%) = 1,11 (1,01- 1,22)). s
CMeUIaHHO# 1 uHTerpupoBaHHON Gopmbl BITY craTncTHdecky 3HaAYMMBIX Pa3iUyYUil BHISBIEHO He ObLIO (pHC.
1). CpaBHeHHE paclpeleieHuss 9acTOT BceX TpeX (GopMm (dmucoMaibHOW, CMENIaHHOW M WHTETPUPOBAHHOMN)
mexny 6ompHbIME PIIIM u CIN I-III B Tabmume 2x3 (TecT Xu-KBaapaT) MOKa3ajo, YTO paclpeaesieHHe YacToT

(hopM BUpyca CTATUCTUIECKH 3HAYMMO Pa3IndaeTcs Ha ypoBHE 3HaYUMOCTH 95% (p=0,04).
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Puc.1 Yacmoma ecmpeuaemocmu pasznuunvix popm BIIY 16 6 epynnax nabawodenus
Ipumeuanue:*- pa3nuuusi CTATUCTUYCCKH 3HAYMMBI [0 CPABHEHUIO C IPYMIOH 310poBbIX nui, p<0,05; ** -
pa3Iu4us CTATUCTUYECKH 3HAYMMBI [0 CPABHCHHIO C TPYIION OOJBHBIX AWCIUIA3MEH DTHTEHS MICHKH MAaTKH,

p<0,05

3aknaouenne. HecMoTpst Ha TO, 9TO pUCK 3apakeHus »eHIH BITY B TeueHne KU3HU JOCTATOYHO BBHICOK,
Hanmuuue snucoManbHoit Gopmbl BITY He siBiisieTcss MPOrHOCTHYECKH HEOJIArompusTHbIM (DaKTOpOM, T.K. Y
OoJIbIICH YAaCTH MALMEHTOK Hpoucxoaut ero snuMuHanus [3]. Ipeanonaraercs, yTo MHTErpupoBaHHas Gopma
BUpYyCa JOJIbIIE COXpaHseTcs, Ojarojaps 4demy OOHapy»XHMBaeTCs B JIMTEIHAJIbHBIX JUCILUIA3USX BBICOKOH
crenern u PIIM, BbI3bIBaeT mnponudepaTuBHbIE IPOLECCHl B KIETKAaX, TI'€HOMHYIO HECTaOMJIBHOCTb H
tdbopmupoBanne mytanuii [4, 5]. Takum obpasom, unarerpamus JHK BITY B JIHK wierku-xo3suHa sBIsCTCS

KJIFOYEBBIM COOBITHEM B TpaHC(I)OpMaHI/II/I OIIUTCINAJIBHBIX KJIICTOK.

Paboma noooepacana epanmom PODU 15-34-20568 u npozpammoii nosviuieHus KOHKYPEeHmMOCnocooHocmu

HaquHaJleOZO uccaeoosamenvckoco Tomckozo zocy()apcmeeﬂﬂozo YHUsepcumema.
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Abstract. Automatic measurement of nuchal translucency of the fetus using ultrasound pictures. The article
discusses the results of practical application of the system of recognition of borders and determining the size of
fuzzy graphic images to measure the nuchal translucency of the fetus. Results of measurements made by the

system and physician-expert are compared.

3agaya pacno3HaBaHUS 00pa30B M M3MEPEHHs UX Pa3MEpOB OCOOEHHO BaKHA B MEAMIMHE IPH 00paboOTKe
n300pakeHUH, MOJYYECHHBIX NPH passIMuHBIX HCcieoBaHMsAX. [lo pa3mepy OpraHoB Bpad MOXKET OLICHHTH
JUHAMHKY COCTOSIHUS MMallMeHTa. ABTOpaMH ObUIa pa3paboTaHa cMcTeMa PAaclo3HaBaHUS I'PAHMI] M OTIPECIICHUS
pa3MepoB HeueTKuX rpaguyeckux oOpas3oB, a TaKKe HCCIIEA0BaHA BO3ZMOXXHOCTh IPAKTHYECKOTO MPUMEHEHHUS
CHCTEMBI K I3MEPEHHIO TOJIIMHBI BOPOTHUKOBOTO IIPOCTPAHCTBA IIIOA.

Tommuaa BopoTHUKOBOTO TpocTpaHcTBa (TBII) — ckomieHne >KMIKOCTH HA 3aJHEH TMOBEPXHOCTH IIICH
pebenka. Yeenuaenue TBII MoxeT CBHIETENHCTBOBATh O HAMMYWHU CHHIApoMa JlayHa M APYTHX BPOXKACHHBIX
MopoKax pa3BUTHA. UeM BblllIe TOKa3aTeIb TONIUHBI BOPOTHUKOBOIO NMPOCTPAHCTBA, TEM BBIIIE PUCK PA3BUTHS
cuHiapoma JlayHa 1 ApYrUX XpOMOCOMHBIX HapyieHuit [1].

Cornacuo pexkomenpaumsmM FMF (Fetal Medicine Foundation — MexayHapoaHbIii MHCTHUTYT MEAMIMHBI
I10/a) M0 NPOBEAECHUIO KOPPEKTHOIO U3MEPEHUS TOJILUHBI BOPOTHUKOBOIO IMPOCTPAHCTBA, BCETAa U3MeEpsAeTCS
HanOoNbIIasi BEIMYMHA BOPOTHHKOBOTO NMPOCTPAHCTBA, MIPUYEM JIMHUS, COCAMHSIONAs BEPXHIO W HIKHIOK
TpaHUIIBI KOHTYPa JOJDKHA PacIioaraThCs MEePIeHANKYIIPHO [2], Kak Ha pucyHKe 1.

Taxum 06pa3om, HEOOXOAUMO HAUTH HAaUOOIBIIEE PACCTOSIHUE OT BEPHEH IPaHMIBI KOHTYPAa BOPOTHUKOBOTO
MIPOCTPAHCTBA O HW)KHEH, NIPH 3TOM JIMHHSI, COOTBETCTBYIOIIAsI PACCTOSHUIO, TOJDKHA OBITh NMEPHEHINKYIIIPHA
rpaHMdlaM KOHTYpa. AJITOPUTM, IpPEJIOKEHHBII B CHCTEME, pa3pabOTaHHOM aBTOpaMH MJIsl BBIJCICHUS
KOHTYpOB 00bekTOB U n3mepenust TBII, coorBercTByeT pexomennauusiv FMF u Bkmouaer B ceds crenyronye
[Iard: YCTaHOBKA OTHOLICHWS MEXIYy €AMHHIAMH HW3MEpPEHHMs, OIpeNesicHHe OO0JIacTH JUIs H3MEpEeHHS,

BBIJICJICHUC OMKAMIIIEr0 BHEIIHErO KOHTYpa, pas3AC/ICHUEC BCEX TOUCK KOHTYpa Ha TOYKU ABYX I'paHUIl, TOUCK




pacCTodHus OT OIIHOﬁ rpaHUllbl KOHTYpa A0 ,prl"Oﬁ METOAOM nepe6opa, BLI60p HauOOJIBIIETO M3 HAMMEHBIINX

paCCTOHHHﬁ. P€3yJ'II)TaT MOPAKTUYCCKOTO MPUMCHCHHNS CUCTEMbI K UBMEPCHULIO TBII OpeACTaBJICH HA PUCYHKC 2.

alo B)a

Puc. 1. Pexomenoayuu no nposedenuio koppexkmuoeo usmeperusi TBII nrooa:

a) HaUOOILUIASL BEIUUUHA BOPOMHUKOB020 NPOCMPAHCMEA, 0) NepneHOUKYIAPHOCMb TUHUU

KoHTYp BOpPOTHHKOBOTO MPOCTPAaHCTBAa OBUT BBIACICH C MOMOIIBI0 METOAA ITOPOTOBOTO IPEOOpa3OBaHMS.
JlaHHBIM METOX BIOJHE THOKHA, ITO3BOJISICT M3MEHATH 3HAUYEHHE MOPOra, YTO JaeT BO3MOXKHOCTh CPaBHUBATH

pe3yabpTaThl IpeoOpa30BaHus IPH Pa3HOM YPOBHE ITOPOTOBOTO 3HaUeHHS [3].

Puc. 2. Pe3yﬂbmam npakmu4eckKkoco NpuMeHerust Cucmemsvl pacno3Haearnus cpanuy u onpedeﬂeyu}l pasmepos

Heuemkux epaqbuquKux o6pa306 K UBMEPEHUIO mOoJUUHbl 6OPOMHUKOB020 npocmpancmeda nuooa.

Kak BumHO Ha puc. 2, TONIMKXHA BOPOTHIUKOBOTO IIPOCTPAHCTBA COCTABMIIA 2 MM. Pe3ybpTaT H3MepeHust 3TOro
’)K€ CHHMKa BpauoM dKcrepToM coctaBui 2,3 mMm. Pucynok 3. TlockoibKy LeHa AeNIeHUs LIKajibl PacCTOSIHUS,
MPEJCTABIICHHAS HAa W300paXKCHUU, COCTABISCT 2,5 MM. MOXHO TOBOPUTh O HECYIICCTBCHHON pa3HUIIC
MOJIyYeHHBIX 3HaueHUW. [IpuunHBl pa3HULBI TOJYYEHHBIX 3HAYEHUH MOTYT 3aKII0YaTbCsi B HEKOPPEKTHOM
BBLJICJICHUY TPAHUI] U PA3THMYHOM BBIOOPE TOUCK U3MEPEHHSI KAK CUCTEMOM, TAK M BPAYOM IKCIIEPTOM.

B tabnmme 1 npeacrasnens! 3HaueHus TBII, momydeHHbIE CHCTEMOH M SKCIIEPTOM C Pa3HBIX W300paKCHHM.
ITo maHHBIM TAaOIUIEI MOXKHO CAENATh BBIBOJI O TOM, YTO BCE PE3yJIbTATHI, ITONyYCHHBIE CHCTEMOH, OTIHYAIOTCS

OT PE3YyNIbTAaTOB, MPECACTABICHHBIX SKCIIEPTOM, HE3HAYUTEIIHHO.




2.3 mm

Puc. 3. Pesynomam usmepenus TBII epauom sxcnepmonm.

Tabauya 1
Cpasnenue pezynomamos usmepenuti TBII cucmemoii u paiom sxcnepmom
3nauenne TBII, 3nauenune TBII,
Hazpanue n3obpakeHus N
MTOJTyYCHHOE CUCTEMOW, MM MOJYYCHHOE IKCTIEPTOM, MM

IM300paxkenue 1 2.0 2.1
IM300pakenue 2 2.0 2.3
IM300pakenue 3 1.8 2.0
IM300pakenue 4 2.3 2.1
IM300pakenue 5 1.7 2.0
IM300pakenue 6 1.4 1.6

CneuyeT OTMETUTb, 4YTO IOYTH BCC 3HAYCHUSA, IIOJYUCHHBIC CHCTEMOM MEHBIIIE dYeM 3Ha4YCHUA,

MpCACTABJICHHBIC SKCIIEPTOM, YTO, CKOPEC BCCIr0, CBUACTCILCTBYET O TOM, YTO CUCTEMA U OKCIICPT MO-pasHOMY

BBIJCJISIIOT I'PpaHULIbI KOHTYpPaA. HpI/IMGHeHI/Ie pa3pa60TaHH0171 CUCTEMBbI KaK C IECJIbIO U3BMCPCHUA TBII NaluCHTOB,

Tak W ¢ 00pa30oBAaTEIbHOM IENbI0 TPeOyeT AATbHEWIIETO0 TECTHPOBAHUS, OOCYXKIEHUS C BPadyOM SKCIEPTOM

YIIBTPa3BYKOBOW THAarHOCTUKH M OTBITHOM SKCILTyaTallluy.
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Abstract. The aim of the study was to estimate the remodeling of sarcoplasmic reticulum (SR) in patients with
ischemic heart disease associated with diabetes mellitus type 2. SR functions were evaluated using post-rest
test. The amount of sarcoplasmic reticulum Ca’>* ATPase (SERCA2a) in cardiomyocytes was evaluated using
Western Blotting. It was shown that SR function and SERCA2a concentration is better preserved in patients
with ischemic heart disease associated with diabetes mellitus type 2, than in patients with ischemic heart

disease.

[IporpeccupoBanue HIeMHIECcKOi O0JIE3HN cepAna MPpH caXxapHoM aAnadere 2 Tuma 00YCIOBICHO TSKETBIMU
METa0OJIMYECKIMU HapyLIICHUSIMH, TMPUBOISIINMHU K 3HAYUTEIBHOMY YTHETEHHIO AMACTOIMYECKOM (YHKIMN
neBoro xexynouka [1, 2]. IIpuunHO# pa3BUTHS AMACTOINYECKON NUCHYHKIUH y TaKUX OOJBHBIX MOXET OBITh
MaTOJIOTHsl KaJbLUI-TPAaHCIOPTUPYIOIIMX CUCTEM capKoruiazmaruueckoro perukyiyma (CP) kapauomuonuTon
[3, 4]. B cBs3u ¢ yBenuuYeHHWEM paclpOCTPAaHEHHOCTH B HOMYJSILMHM caXxapHOro auadera 2 TuHa H3ydeHHE
MEXaHHM3MOB €T0 BJIHMSHHS Ha Pa3BUTHE ITaTOJOTUH MHUOKapAa IpHOOpeTaeT Bce OOJBIIYIO aKTyalIbHOCTb.

Hean padoTsl. M3yueHne QyHKIUHM CapKOIIa3MAaTHYECKOTO PETHKYJIyMa KapAHOMHOLMTOB NMAIMEHTOB C
CEpACYHON HEAOCTATOYHOCTHIO, ACCOLMUPOBAHHON C CaxapHBIM IMa0eTOM 2 THIIA.

Marepuaid U MetoAbl. B ucciemoBanue BrimodeHo 14 mamuenToB ¢ amarHozom WBC, xponudeckas
cepaeunas HemoctarogyHocTs (II-III  ¢yskumonanprbrii kmacc mo NYHA), u 13 Gomsaeix UBC,
acCCOLMMPOBAHHOM C caxapHbIM jauaberom 2 Ttuna. Bcem mnammentam ObUIO MOKa3aHO KOpPOHAapHOE
mryHTupoBanue. CpeHuii Bo3pacT O0JIBHBIX B 00eHX Ipynnax coctasisu 50,6+2,4 ner.

PaboTa BbImosHEHA Ha Tpabekynax ymika npaBoro npeacepiaus. Ilepdysuro MBI OCYIIECTBISIM HPU

36,5°C oxcureHupoBaHHEIM pacTBopoM Kpebca-Xenzemsiita npu gacrore ctumyisiun 0,5 I'm. @ynkmuio CP




KapJAMOMHOIIMTOB OLCHUBAJIHN 110 U3MCHCHHUIO MOKA3aTejei MHOTPOIMHON (PYHKIMH W3OJUPOBAHHBIX MBIIII B
HM30METPHUUCCKOM pPEXHMME IPH BBHIMOJHCHHH TeCTa ¢ nepuoaamMu mokos (4-60 cex). OLeHHBATU IUHAMUKY
MEXaHHYEeCKOM PEeCTHTYIHH KaK 3aBHCHMOCTHh aMIUTUTYABI COKpAIIEHHUS OT UINTENFHOCTH NEPHOIOB ITOKOS.
Vposenp Ca?*-AT®-a3b1 (SERCA2a) B OHOIICHIHHOM MaTepuane MHOKApAa MalMeHTOB ONPEAEISIn METOIOM
Becrepr-0n0TTHHTA. J[0OCTOBEpHOCTE MOYYEHHBIX PE3YIHTaTOB OIIEHUBAIN 1O KpuTepuio MaHHa-Y UTHH.
Pe3yabTaThl. DNEeKTPOU3NOIOTHIECKOE TECTHPOBAHUE HM30JIMPOBAHHBIX TpaOeKysl MHOKapAa MAIlMeHTOB
MOKA3aJI0, YTO WHOTPOIHAS PEaKUUs Ha IMEePUOIBI IMOKOS MOXET OBITh 2 THIOB. | TUI MHOTPOITHOW peaKIuu
MBIIII] XapaKTEPU30BAJICA TEM, YTO MOCJIC MEPUOJOB IMOKOS aMIUTUTYAA COKpAIIeHU# nrbo ocTaBanach Ha
ypoBHE 0a30BBIX 3HAUYCHHI, Kak B ciydyae manueHToB ¢ XCH, nmubo mpesbimana 0a30Bbie 3HAYCHUS, KaK B
ciydae OONBHBIX C COYETaHHOH maTojormeid. [lMHaMmKa MEXaHHYECKOH PECTHTYLIHMH MHOKapja IAaIFeHTOB C
XCH ocraBanach Ha ypoBHE 0a30BBIX COKpPAIICHUI BHE 3aBUCHMOCTH OT JUTHTEILHOCTH MEPHUOIOB TOKOS, TOTIa
KaK aMIDIMTya COKpalleHWH MHUOKapAa OOJBHBIX C COYETAaHHOH IAaTOJIOTHEHW C yBEIHMYEHHEM ITUTEIHHOCTH

TIePUOJIOB IMOKOs MoBbITIanack (Puc. 1).
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Puc. 1. Ilepswiti mun unomponnot peakyuu. * - p<0,05, docmoeeproe pasnuiue mexcoy epynnamu
nayuenmos
IIpu II Tume peakuuu HHOTPOIHBIM OTBET MBIIIECYHBIX IIOJIOCOK 3HAYUTENbHO YrHeTancs. JuHaMuka
MEXaHHYECKOW PECTUTYIIMH B ATOM Cliydae uMelia 00paTHYIO 3aBUCHMOCTb, T.€. C YBEJIHMYCHUEM JJIHUTEILHOCTH

nepuoaa nmokos aMIuIuTyaa COKpaIIICHI/Iﬁ CHUIKAJIACh, HE3aBUCHUMO OT I'pYyINIIbl HALITUCHTOB (PI/IC. 2)
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Puc. 2. Bmopoii mun unomponnoi peaxyuu. * - p<0,05, 0ocmoseproe pasznuyue mexncoy epynnamu

nayuermoe




B xome wuccnenoBanus conepxkanns SERCA2a B MuOKaple NAIMEHTOB OKa3aloch, 4YTO B 00EHX
paccMaTpUBaeMBIX IPYIHNaX IIPUCYTCTBOBAIHM OOJNbHBIE, MHOKAP/ KOTOPHIX COAEpKal BBICOKMiT yposeHb Ca'-
AT®-a3pl, ¥ TAIMEHTHl C HU3KAM COJAEPKAaHHEM 3TOTO KaJbIMUA-TpaHCTIOpTHpYomero Oenka. [lo stomy
MPU3HAKY MBI C IOMOINBI0O METOAa KIACTEPHOTO aHAlN3a pa3leliid KaXIyl0 W3 TPYII Ha MOATPYIITY
MAIIHEHTOR C «BBICOKAM conepxkanuem» Ca?'-ATd-a3bl ¥ IOATPYIITY ¢ «HU3KAM copepxanneM» Ca? -ATd-a3n1
(Tabmuma 1).

Tabnuya 1
Buipascennocmo paznuuuii mexcoy [ u ll epynnamu nayuenmos 6 sagucumocmu om cooepcanus Ca’*-

AT®-aszwvr (M+SD)

Ioarpymnmner I'pynme! nanueHToB

1 (MBC) 1l (UBC + CJI)
Bricokoe 3HaueHne Ca’"-ATd-a3bl, ex/Mr Oeixa 15,32+4.4 20,87+7,38*
Huskoe 3Hauenne Ca’™-AT®d-a3bl, en/Mr Oenka 4,53+2.49 7,05+3,19

[Ipumeuanne: *- p<0,05, nocToBepHOE pazaM4Ke MEXIYy IPyIIaMH NalMEeHTOB

IIpn comocTaBieHMM MAaHHBIX, MOIYYEHHBIX B XOJE JICKTPO(GH3HOIOTHUECKOTO HCCIEAOBAHUS, C
pe3ysbTaTaMi HMMYHOOJIOTTHHTA, OKa3aJI0Ch, YTO MEPBBIH THI PEaKI[MH HAOIIOJAETCs Y HAMEHTOB C BBICOKHM
yposHeM SERCAZ2a, a BTopoii - y O0JIBHBIX ¢ HU3KHM €€ COAep/KaHIEM.

3akuiouenne. PeMozenupoBaHie Ha YPOBHE KapJHOMHMOLUTOB HPH CEPJCYHON HEZOCTATOYHOW MOXKET
MIPOMCXOJIUTh C COXPAaHEHHWEM WIIM C HapylleHHeM (QYHKIMH KaiblHMi — Tpancnoprupyromux cucrem CP.
OnTuMaibHBIA NPOLECC PEMOCIMPOBAHUS KapIUOMHOLMTOB IIPEJIOIaracT COXpaHEHHE BBICOKOTO YPOBHS
KabIuii-TpancnopTupyroniero Genka Ca?*-AT®-azei CP. Pasputue cepaeunoi Hemocratounoctu npu UBC,
ACCOITMMPOBAHHOW C caxapHBIM auabeToM 2 THIA, XapakTepu3yercs MOBHIIIeHHBIM ypoBHeM SERCA2a B
KapIMOMHOLNTAX, YTO MOXKET HMETh ONIPEACIISIONIEe 3HAUCHNE TIPH OTPEJICIICHHUH JICUCHHS U IPOTHO3MPOBAHUN

ncxoza 3a00JIeBaHus.
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Abstract. We studied the cluster of border and polar cells into egg cells Calliphora erythrocephala Mg. We have
identified of the morphological changes that occur with border and polar cells during epithelial-mesenchymal

transition. We counted the number of cells in a cluster, and described the actin cytoskeleton in cells cluster.

Mopdosoruyeckne U3MEHEHHsI KJIETOK Yallle BCero cBsizaHbl ¢ ux nuddepennmuposkoii. Ho B HEKOTOpPHIX
ciiydasx yxke IUuQQepeHIMPOBaHHBIC SMUTEINAIbHBIC KICTKH, OPraHW30BAaHHBIC B IUIACTBI M HMCHOIIUE
XapakTepHOE CTpOcHUE (MOJIIPHOCTh, MHOTOYHCJICHHBIC MEKKICTOYHBIC KOHTAKTHI, CICHU(PUIHYIO
OpraHW3aIfi0 IIMTOCKENeTa) IepecTpanBaloTCsa, MPUOOpeTas ME3eHXUMAIbHBINH (EHOTHIT M CIOCOOHOCTh K
AaKTUBHOH MHTpAluy. DTOT MpOIecC, BIEPBBIC OMMCAHHBIN KaKk Mopdoorndeckas mepecTporka KIETOK Hpu
dhopmupoBaHNH SMOPHOHANBHBIX TKaHEW (AMUTENHNATbHO-ME3eHXUMAIBHBIN mepexon (OMII)), mozxe ObLT
MpeUIOKEH B KAYeCTBE  MEXaHW3Ma  IPOTPECCHHM  JMUTCIHANBHBIX  OMyXOJNel B CTOPOHY
nenuddepeHpoBaHHOro, Oosee 3iokauecTBeHHOro (¢enoruna [1]. M3yuenne OMII BaxHO IUisi MOHUMaHHS
MEXaHU3MOB OITYXOJICBOI MHBA3UU M MCTACTA3UPOBAHHS.

Juis uzyuenns OMII u mporiecca KIETOYHONH MHIpalUM yA00HA HEOOMbIIAas rpymmna OOpIIOPHBIX KIETOK
(BK), xotopsle nuddepeHIpyoTCS U3 CII0S SMUTETHATBHBIX KISTOK Ha IepeTHEeM IOJIFOce SHIEBhIX KaMep B
anaauKax Drosophila melanogaster. Curnanom k Hagamy OMII BK saBnsercs akTuBamus SKCUpECCHH TeHA
unpaired (upd) B momsipubix kietkax (IT1K), Haxomsmmxcs Ha TEpeIHEM U 3aJHEM TIOJI0caxX SMIIeBON KaMephl.
[IK muddepenupyroTcs 3HaunTenbHO panbine, yeM bBK, oHn He crmocoOHBI MUTpHpoBaTh camu 1o cebe. Ha 9-
oii cranuu oorenesa napa [IK Ha nepenHem mnosroce sSiIeBOM KaMepbl pEKPYTHPYET COCEIHHE SIUTENNAIbHbIC
KIJIETKH B KJIACTEP BOKPYT ceOsI U C UX MTOMOIIBIO TIepEeMeIaeTcs K 00Uty [2].

Henpto Hamero uccienoBaHusi Obuto n3ydenue nszmeneHus mopdonormn BK n IIK Bo Bpems DOMII u

MUTrpalyH B siieBeIx kamepax C. erythrocephala Mg. 3apaun uccienoBanus: 1. M3yunrs usmenenne GopmMsl u




pa3zmepos IIK u BK u ux saep Bo Bpems OMII u murpanuu. 2. [logcuntars KOIUYECTBO KIETOK, YUaCTBYHOIIUX
B MHUTPAlLlMU B cCOCTaBe Kiactepa. 3. M3yunts ocobeHHOCTH Jokanu3aiuu F-aktuHa B nuromnasme [1K u BK Ha
CTamusaX 00pa3oBaHMI U MUTPAIIH KJIacTepa.

SAnpa xieroxk okpammBamu  (uyopecueHTHBIM KpacuteneM DAPI,  F-aktmn -  dammonamHOM,
koubptorupoBaHHeM ¢ FITC. Ilpemaparsl aHamWM3UpOBANM C MOMOINBIO (DIYOPECHEHTHOTO MHKPOCKOMA
Axiolmager Z1 u moxymns ApoTome. O0paboTky MukpodoTorpaduii mpoBoamy B mporpamme AxioVision 4.7.

VY IBYKPBUIBIX HACCKOMBIX B SIMYHHMKAX OOLMTHI M CBS3aHHBIC C HUM IIHTAIONIME KICTKH (OPMHPYIOT
OTZEJbHBIC SAUIEBbIE KaMepbl, OKPHITHIE CJI0eM KyOHYecKOro (hOJUIMKYISIPHOTO JIUTENHs, KIETKH KOTOPOTO
JeTSITCSL TI0 Mepe pocTa sneBoi Kamepbl. [lepBbIMM Cpean TOKPHIBAIOIINX SHIEBYIO KaMEpPy SIHMTEINAIbHBIX
KieTok, HaumHatoT auddepenmuposatecs 2 IIK [3]. V' C. erythrocephala TIK Haxomarcs B OKpY>KCHHH
HeckoNbKuX BK, KoTOophle TOCTETIEHHO HAYMHAIOT HM3MEHATH (OpPMY, BBITATHBAsCH IO HAMPABICHHIO K
MUTAIOIINM KJIETKaM, TIPH 3TOM MPOUCXOIUT H3MECHEHHE Pa3MEPOB U TOJIOKEHUS UX SAEP, KOTOPBIE CMEIA0TCS
B cTopoHy ymuuHeHus. Cpennuii amameTp wWHTep(ha3HBIX sAAep KIETOK (OJUIMKYISIPHOTO SIUTEIIHS,
MOKPBIBAIOLIETO SIMIEBYI0 Kamepy BO BpeMs e¢€ pocra (1o Hayana Aup(GEpeHIMpPOBKH) — OKOJO 5,4 MKM.
Huametp anep I1K Bo Bpemst murpanuu kiaacrepa yseauuusaercs 10 7,5 — 10 mxm., a nuametp saep BK — no 10
— 18 MxMm. Ha nHavanpHbIx STamax ¢opmupoBanus kiactepa [IK cmemarorcss Ha BeplIMHY JIMH3000pa3HON
CTPYKTYpBbI, KoTOopast (opmupyercsi OOpAIOpHBIMU KileTKamu. 3aBepuiaercs OMII ¢opmupoBanueM Kiactepa
cthepuueckoiri dopmbl m3 BK u TIK. B nenTpanmpHOW dYacTH C(HOPMHPOBABIIETOCS KIIACTEPE IOSBISIOTCS
JIOKaJbHBIE TOYKOOOpa3HbIe CKOIUICHHUS F-akThHa, BEpOSITHO, SBIIONINECS MECTAMH aJr€3HOHHBIX KOHTaKTOB
MexXIy KieTkamu kiaactepa (puc. 1 A). OcobenHo xoporo BeipakeH KOHTaKkT Mexay [1K — ckorurenne F-aktiaa
nMeeT BHI MIockoro nucka (puc. | B). Bo3moxno, Gmaromapst stomy xoHTakTy IIK Ha mpoTsS)KeHHH Bcero
Ipollecca MHIpalliy Kiactepa HaxoJsTcs psmoM. IIocKonbKy 1O BBIXOJAa W3 SMUTEIMAIBHOTO CJIOSI TaKUX
CKOIUIEHHH B HUTOIUIa3ME KIJIETOK He HaOJI0AaeTcsi, MOXKHO IPEIIOJIONKHUTh, 4TO 10 Hadana OMII ocHoBHYIO
POJIb B MEXKJIETOYHOM B3aWMOJICHCTBUU MIPAIOT KOHTAKTHI APYroro THUMa (I€CMOCOMBI, IUIOTHBIE KOHTAKTBI).
[Tocne Toro, Kak KJIETKHM 00OCOOMIIMCH, OHM OOBEAMHSIOTCS MeXay coOoi B KilacTep B OCHOBHOM 3a CYET
aATe3NOHHBIX KOHTAKTOB, B O0Opa30BaHMM KOTOPBIX YYacTBYeT AaKTHHOBBIE MuKpodmmameHTel. Y C.
erythrocephala B xnacrep ooveaunsiores 2 IIK u 6-9 BK (puc. 1 B-B’). Takum o6paszom, xomugecto [IK y
WM3YYeHHBIX BHUIOB JBYKPBUIBIX HACEKOMBIX Bcerda 2, a koimmdectBo BK — Bapeupyer: y D. melanogaster — 4-6
[2, 3], y Pr. terraenovae — 8-12 [4], y Parasarcophaga sp. — 16-30 (HeoryOIMKOBaHHbIC JAHHBIC).

[Tocne Toro, Kak KIactTep OTAEIHICS OT QoIIHKyIsipHOro snurenus, y bK naunnator popmupoatbes uso-
W JIaMEJIONO/NH, C MOMOUIbI0O KOTOPBIX MPOUCXOAUT nepemelenne BK mexay nuraommmu KieTKamH 10
HanpasieHuto k oonuty (puc. 1 I'). @opma kneTox u ux snaep Ha 3Toi craguu usMeHsiercd, bK cmemarorcst gpyr
otHocutensHO npyra (puc. 1 B, J). Korma xmactep nocturaer oommta, ero ¢opma menserca: BbK
pacrpenenstoTcesl o moBepxHoctr oorura, a I1IK pacrmonmaratorcs Han HUMH. KIeTkn u uX siapa 3HAYUTENBEHO
YIUTOMIAIOTCA M3-3a NABJICHUS Ha HUX KPYIHBIX TUTaoNmX Ki1eTok (puc. 1 E).

Amnann3 OOpIIOPHBIX U TOJISIPHBIX KJIETOK B SAHIeBRIX Kamepax C. erythrocephala moxa3zan, yTo OOpAIOpHBIE
KJIETKH TpeTeprieBaroT Mopdosiorndeckue M3MeHeHus, xapakrepHsie it OMIL: n3menenue (opmbl, moreps
KOHTaKTOB C OKPY’KalOLIMMH MX KJIETKaMH SIHTEIHs, IEPECTPOKa aKTHHOBOI'O IIUTOCKEIIETa, 00eCIeYnBaromas
KJIETKaM T10JIBM)KHOCTB. [10CKOJIBKY KIIETKH MUTPHUPYIOT TPYNION, MEXJIy HUMHU COXPaHSIOTCS, 2 BO3MOXKHO U

YCUIIUBAIOTCA aAr€3MOHHBIC KOHTAKTBI, KOTOPBIC HE MCIIANOT KJIETKaAM CMCIIATHCA APYI' OTHOCUTEIBLHO JApYyra u




MeHATh (hopMy KlacTepa BO BpeMsi Murpanun. T.K. aAre3UOHHBIC KOHTAKTBI OTHOCATCS K TOMO(WIBHBIM, TO €CTh
COCJIMHSIOT KICTKH OJMHAKOBOTO THUIA, BO3HHKACT BOMPOC: OOpa3ylOTCs JIM OHU MEXKIY MOJSPHBIMH U
OOPIIOPHBIMH KJIETKAMH, WIN Xe OOpIIOpHBIC KJIETKH 00pa3yloT BOKPYT ABYX HOJIIPHBIX KJIETOK KarCyiwy,

YACpKUBAA UX TEM CaMbIM B COCTaBC KJIaCTEpa.

Puc 1. Honapuvie u bopoiopnuvie kniemxu 6 suyesvix kamepax C. erythrocephala. A — axmun-6ocamule
CMPYKMYpol 6 YUMoniasme Kiemox (Npeonoioicumenvho — a02e3UOHHble KOHMAKMbL MeHCOY NONAPHLIMU U
bopoopHLIMU KiemKamu). B — konmaxm meancoy 08ymsa nospuvimu Kiemkamu. B-B’ — sapuayuu 6 xoauwecmee
knemox 6 kiacmepe (B - 2 I[IK + 6 BK; B’- 2 I[IK + 9 BK). I' — gvipocmbl niazmamuyeckou memopanvl
00pOIOpHbIX KAEMOK, cooepicauyue napaiieibHo pacnosodCeHHble YUK aKMUHOBbIX MUKpoguiamenmos. [ —
usmeHenue opmuvl Kiemok u nosuyuu soep OOpOIOPHBIX KIemoK 60 epems muzpayuu. E — pacnonocenue
KAEMOK HA NOBEPXHOCMU OOYUMA NOCle OKOHYAHUsi muepayuu. benvimu mouxkamu 0003Hauenvl s0pa
bopoiopnbix kaemok. Ionybvimu mouxkamu o0bosHauenvl a0pa noaapuvix kiemox. AIK — s0po numarowell
xkaemku. O — ooyum. HAopa oxpawenvt DAPI, F-akmun oxpawen ganroudunom-FITC. lxana na puc. 2 A, B-E —

20 mxm., na puc. 2 B — 10 mxm.
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Abstract. Some of the preparations based on the bark of aspen (Populus tremula) are popular drugs for the
treatment of various diseases .Today , the study of antibacterial activity from the bark of aspen phenolglycosides,
is less well understood. Increasingly, there is a significant increase in the number of microorganisms resistant to

antibiotics , which creates the need to find a new, more efficient and powerful antibiotics.

@DeHONTIMKO3UIBI — 3TO TpPyINNa IIIMKO3HIOB, AIIMKOHOM  KOTOPBIX SABILSIIOTCS (heHosmbl. OHHM  SIBISIOTCA
BTOPHYHBIMHA MeTabonmTamMu. HekoTopble mpenaparsl, M3rOTOBICHHBIE Ha OCHOBE KOpBI OCHHBI (Populus tremula)
SABILIIOTCSI TIOMYJIPHBIMU  JIEKApCTBEHHBIMH CPEICTBAMM [T JICUCHMS] Pa3I4HBIX 3a0oieBaHWi. buomormdeckas
3HAYAMOCTh AKTHBHOCTb OIPEICISIETCSl €6 XUMHYECKUM COCTaBOM. Kopa HBBI COZEPKUT OOIBIIOE KOJINYECTBO
OMOJIOrMYECKN aKTHBHBIX BELIECTB, CPEH KOTOPHIX HanOoiee BasKHBIMH SBISIIOTCS (DEHOJTITMKO3UIBI- CATHLIUH
U Apyrue Npou3BOJAHBIC canMLUIOBOM KucnoTsl [1]. Hemenxuil yuensiit u3 ®@apmalneBTHYECKOr0 MHCTUTYTA,
Yuusepcurera umenn Kapia Mapkca ropoaa Jleinur Y. Time eme B 60-bIX rosax 0OHApYXWJI C TIOMOILBIO
XpoMaTorpaMueckux M CIEKTPAIbHBIX METOJIOB aHallM3a B KOpPE Pa3HBIX BHIOB HWBBI HACHTH(HUINPOBAI
TJIMKO3UABI CAMIMIOBONH KHCIOTHI, CPEIN KOTOPBIX ONpPEACICHBI TAKHE BELIECTBA, KaK CAJIHIUH, TIIHKO3HI,
paciemiomuiicss npu (EpMEHTATUBHOM THAPOIN3E HA CIOUPT CAIWUTEHON, KOTOPHIH B JalbHEHIIEM
THIPOJIM3YETCSl HA CANMIUIOBBIN albJeTH] U CATHIIIOBYIO KHCIOTy. KpoMe canmuiuinoBoi KHCIOTHI B KOpe U
JUCTHSIX pPAa3HBIX BHAOB MBBI COAEPXKATCS W JPYTHE TIMKO3WABI CATMIMIOBOM KHCIOTBI, B YaCTHOCTH
CaITMIIPO3KI, CAJIMKO3HU]I, CATUPENo3ul, (parajinH, CaTMKOPTHH, TPUAHJPUH, BUMAIIH, TPEMYJIOUINH U Jpyrue
coequHeHus. OeHONbHbIE TNIMKO3UIbl OKa3bIBAIOT CaMOE€ Pa3IMYHOE ACUCTBHE HA opraHusM uenoseka [2]. Ho,
HEOOXOAMMO OTMETHTb, HECMOTpSl Ha IPUMEHEHHE PpacTEHHH, coJlepiKamuX (EHOJNbHBIE TIJHMKO3UABI, B
COBPEMEHHON TEpaneBTHUUECKON MPAKTUKE, BCE-TAaKU UX BO3MOYKHOCTH €II€ HE PAcKpBITHI B MONHOM Mepe [3].
[TosTomy, co3naHne HOBBIX, H3YUCHHE YK€ OTKPBITBIX CBOWCTB PACTEHUH, COAepKalnX (peHOTbHBIE TIINKO3HIbI,
MOXXET 3aHSTh OCTOMHOE MeCTO B OyaymIMxX HayYHO- HMCCIENOBaTeNbCKUX pabora. Cama mo cebe ocuHa

o0yiafiaeT 1EIbIM PANOM JedeOHbIX cBOWCTB. OTBapbl M HACTOM IOYEK OCHHBI NPHMEHSAIOT NPH apTpHTaX,




MoJIarpe, BOCMAJICHUSAX MOYCBOTO ITy3bIps, OOJIC3HEHHOM MOYCHCIYCKaHUH, TeMOppoe, runeprpoduu u mpu
npyrux 3aboneBanusx CHUpToBas HACTOHKA IIOYEK OCHHBI IPUMCHSETCS IPU TacTPUTaX, ITU3CHTCPUH,
reMoppoe, HUCTUTaX. Ma3b M3 OCHHOBBIX MOYEK MPUMEHSIOT NpU OOJISIX B CYCTaBaX, MPH XPOHUYECKUX SI3BaX,
Juist 3axuBieHus paH. OTBap KOpbl MPUMEHSIOT KaK CPENCTBO Ui OOPbOBI C MOHOCOM, T'aCTPUTOM, MIJISt
yaydieHus: (QyHKIMOHUPOBAaHHS MHIIEBAPUTEIBHOTO TpakTta. CBeXHE JUCThSI OCHHBI OOBIKHOBEHHOMN
MPUMEHSIIOT JUIsl JISYeHUs reMopposi. JINCThsl MPUMEHSIOT MPH MOAArpe u peBMaTu3Me B Buje npumapok. Cox u3
CBEXKHX JIMCTHEB MPUMCHSIIOT JJIs JICUCHUS JINIIACB, BEIBEICHHU 00poaaBok [2, 3].

AHTUMHUKPOOHAS ¥ aKTUBHOCTH (DEHOJITIIMKO3UIOB KOpPBI OCuHbI (Populus tremula) mano wzydeHna [4]. M3ydyenue
MPOTHBOMUKPOOHOM aKTHBHOCTH in Vitro OCHOBaHa YIHETCHHH pOCTa KYJIbTYPBl MHUKPOOPTaHHU3MOB
Pseudomonas aeruginoza, Bacilus subtilis. T MHKpoOpraHU3MBI SBISIOTCS YCIOBHO MaToreHHpIMU. OTpeeneHne
MPOBOJIIIM METOJOM IHCKOB Ha IUIOTHOW mmuTarensHO cpene [5]. IIpoBoamiocs wmcciemoBaHme
(eHONTMKO3UI0B. bpanu COeMHEHUsI: CANUIMH, CAIMPENO3ul, TPEMYIaluH, TeIUIUH, KPEe3UITIoKo3u 4-
THIPOKCUOCH30MII-CATIMPETINH, BaHWUIOWI-canuiHa. JlaHHble (EHOITIMKO3KABl ObLIA CHHTE3MPOBAHbI WIIH

BBIJICTICHBI (TpeMyJIaliH) U3 KOopbl ocuHbI Ha Kadenpe BUOX, HU TITVY [3,4].

HOH
HO H OH
HO (0] H
H OH
O-R,
R1
Ri, Ry = H camunus (1); R;= COH renurus (6); TpemymaruH (8).
R, = COPh, R1= OH R = CH;3 kpesumnrmoko3us (7).

canupenos3un (2);

R]ZH, Rz = COPh .
ne3okcucaaupeno3un (3);

R;= OH, R,= COPh (4-OH. 3-
OMe) BaHMIUIOWII-CATTUPHUITUH
4);

R;= OH; Ry=4-OH-PhCO, 4-
THIPOKCHOEH30MII-CaIUPEITH

(5). Tabauya 1
Kauecmeennas xapakmepucmuxa eiusHusi Had pOCH MUKPOOP2AHUIMO8
CoenuHeHUS MHUKpOOpraHmMBI
Pseudomonas aeruginoza Bacilus subtilis
1. Camuuye - (50);" +(0,5)
2. Caympenio3ns +(0,5) -(0,5)
3. Jle30Kcucamupeno3us -(0,5) +(0,5)
4. Barunnoun- canupunyuH - (10) +(10)
5.4-runpOoKCHOCH30MIT-CATTPETIIH -(10) +(10)
6. I'enuumH -(0,5) +(0,5)
7. Kpe3mnriatoko3ua +(0,5) -(0,5)
8. Tpemynanuu -(0,5) -(0,5)

(*)-xoHyenmpayus eeujecmea 6 Oucke (Mke).

+ - YeHemaem pocm, - - He 6Jluslent Ha pocm.




XIIT MEXJIYHAPOIHAA KOHOEPEHIIMA CTYJJEHTOB, ACITMPAHTOB 1 MOJIOABIX YUEHBIX
«IIEPCIIEKTUBBI PAZBUTUA ®DYHJAMEHTAJIbHBIX HAYK»

PesynbraThl HccnenoBaHus:

1) Ha ocHOBe moOJy4EeHHBIX NaHHBIX, MOXKHO CJHeJIaTh CJECOYIOIINE BBIBOJBI, HAIPHUMEpP, YTO OOJBIIMHCTBO
(heHONTIMKO3UI0B OKa3bIBAIOT BinsiHue Ha Bacilus subtilis;

2) Bomnee axkTHBHBIMH HMHIHOMTOPaMH pPOCTa OKa3aduch OGUPBl  THAPOKCHOCH30WHBIX  KHCIOT U
(heHOATIMKO3KUI0B (BaHUILIOUII-CATHPHITAH,4-THAPOKCHOCH30MI-CATNPEIINH);

3) Pseudomonas aeruginoza yctoiurBa K JeHCTBHIO OOJIBIIMHCTBA (PEHONIIIMKO3U/IOB,;

4) Hu omH U3 HccieI0BaHHBIX (hEHOIITIMKO3KIOB He MOKa3a ce0sl aKTHBHBIM BO BCEX CITyYasiX.
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PA3BPABOTKA MAJIOTTABAPUTHOI'O OTPAXKATEJIBHOT'O OKCUMETPA
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Annomauyus. B cmamve onucel8aemcs UMNYIbCHbIIU OKCUMEmp OJsi KOHMPOIsi 0OPAMHO PACCEsHHO20 c8ema
JlcuBbIX mrauel. Ycmpoiicmeo cocmoum u3 HebOIbUL020 ONMUYECKO20 npeobpazosamens u Gomooemexmopa.
Bvixoo ¢omodemexmopa pazdensemcs na 0ea Kanana. HMugopmayus obpabamuviéaemcsi KOMNbIOMEPOM.
Ipeonooicennvie peuwienus NO360IAIOM CHUUMb GIUSAHUE OBUNCEHUSI HA pe3yTbmambl. IKCNEPUMEHMATLHO
NOMYHEHO ONMUMATbHOE OdsleHue oamuuxa Ha meno, xkomopoe pagusemcs 0,7 H. [lomyueno xopowee
omHuowenue cucnanr / wiym. Ilpedsapumenvhvie pe3yibmamvl NOKA3LIEAIOM, YMO YCMPOUcmseo obradaem

Xopoutum paspeuteHuem u HAOEIHCHOCMbBIO.

Pulse oximeters are commonly used in research and clinical settings to provide a non-invasive, continuous
estimate of the oxy-haemoglobin saturation of arterial blood. Moreover, oximeters are useful for monitoring
subjects under a variety of conditions: anesthesia, labor and delivery, cardiovascular or respiratory compromise.
Accurate assessment of blood gases is fundamental to the support of critical-care medicine. Traditionally, blood
gases have been measured by invasive sampling. Pulse, blood pressure, and oxygen saturation - the most vital
and complex parameters, as they are characteristic of heart and lung function [1-3]. In the treatment of cancer
with radiotherapy and chemotherapy the tumor tissues become resistant to these kinds of treatment due to an
insufficient supply of oxygen. Not to spend the extra, ineffective therapy sessions there is the need to track the
degree of oxygenation of the tumor during treatment. For this purpose, reflectance oximeters may be used, but
they are used in medicine quite rare, due to imperfections in their design. Reflectance oximeter has a definite
advantage, as it can be used to perform measurements in any part of the body [4-6]. During open heart surgery
such oximeter gives more reliable results, as it can be positioned in a desired location. Reflectance oximeters are
more complex devices due to the strong scattering of light and for this reason not been widely used. The main
disadvantage limiting the application of the reflective oximeter is a low level of signal. Non-invasive
measurement of hemoglobin saturation in the arteries based on the difference between the absorption coefficients
of oxyhemoglobin and deoxyhemoglobin, measured at two wavelengths. The red light with a wavelength of 660
nm and infrared light with a wavelength of 1300 nm is commonly used in present study. The result is obtained

by dividing the pulse components of red light to infrared light pulse component. Change in the intensity of light




received by the detector is due to changes in vessel diameter during systole and diastole.The layout of the
reflectance pulse oximeter for diagnostic purpose is designed at the department of applied physics, Physical-
technical institute, National Research Tomsk Polytechnic University. Block diagram of the device is shown in

Figure 1.

A= 66 A=1300 nm
JE 2= 400-1500 nm
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ST Interface o .
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Fig.1. Block-diagram of the device

The device consists of an optical transmitter and receiver part for collecting and processing data. The main
control element is a microcontroller Atmegal6. Signal is processed by a 10-bit ADC. Each LED is controlled via
a multiplexer. The main task is to find the AC signal by eliminating its constant part. This task is accomplished
by an operational amplifier. Typically, LEDs are directly controlled by the voltage. The disadvantage of this
method is the dependence of the LED’s amplitude flash on the temperature. To eliminate this shortcoming, the
current source is designed. The saturation of hemoglobin is a measure of the average amount of oxygen bound to
each hemoglobin molecule. One of the factors affecting the change in the intensity of the recorded light is a
sensor motion, which is caused by the formation of the gap between the skin and the sensor. The second factor is
the perturbation of venous blood flow, which depends on the movement of the muscles surrounding the veins.
To reduce the impact of movements on the readings, two ways of attaching the sensor - adhesive tape and elastic
tape have been tested. Mounting the sensor with adhesive tape led to a significant reduction of the reading
changes. If the sensor’s contact pressure on the body is too low, it results in a reading distortion. Too much
pressure value manifested in reducing the blood flow and the probe readings, while during prolonged use can
lead to necrosis. To select the optimal value of the contact pressure, the experiment was conducted. Different
values of the load were applied to the sensor. Measurements of oxygen saturation were performed for each value
of the load. Special attention was paid to the uniform distribution of the load. The results of the measurement are

shown in Figure 2.

1.2 ~
1 -

0.8

0.6

0.4

0.2

0 T T T T T T T T T
0 02 04 06 08 1 12 14 16 18 2

Amplitude, relative unit

Contact pressure, N

Fig.2. Amplitude dependence on sensor’s contact pressure
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As it can be seen from the graph, the optimal pressure value is 0.7 N. Next, the device was checked for the
presence of hypoxia. The device was attached to the volunteer’s forehead with a tape. Then the oxygen
saturation measurement was conducted during normal breathing, followed breath holding for 30s. This test
confirmed operability of the device Fig.3

100 -
99 -
98 -
97 A

9% -

Sp0,,%

95 +

aq -

93 +

92 -

91 T T T T
0 50 100 150 200

Time, s

Fig. 3. Typical view of the presence of hypoxia

The proposed solutions made it possible to reduce the impact of movement on the probe readings.
Experimentally obtained optimum sensor contact pressure on the body is - 0.7N. Applied schematics have

improved device characteristics compared with existing analogues.
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Abstract. The activity of the poly(ADP-ribose) polymerase 1 (PARPI1) on damaged DNA was studied. The test-
system for real-time assay has been developed to monitor the poly(ADP-ribosil)ation activity of PARPI. Also, we
have analyzed interaction PARPI with XRCCI1 on DNA. It was shown that this system may be used for

researching the PARPI activity and monitor the interaction PARPI1 with some enzymes on DNA.

Cucrema penapanuy TeéHETHYECKHX MMOBPEKACHUH BOCCTAHABIMBAeT MOBpexieHusi, Bouukime B JJHK B
pe3yibTate BO3JICHCTBHS pPa3sHOOOpasHBIX MyTareHHbIX (axkropoB. OJHUM U3 KIIOYEBBIX (DEPMEHTOB,
peryMpyIOIMX aKTUBHOCTh PeNapanroHHbIX MammH, sBisercs nonu(Add-pudoso)nonanmepasa 1 (PARPI).
OcnoBHoii ¢ynkiueid PARP1 cuuraercst oOnapyxenue paspeiBoB JIHK. On ocymectsiuser nomu(ALP-
puOO3MIT)pOBaHNE ANCPHBIX OCITKOB (B TOM UHCIE CaMOro cedst) HCIob3ys B KauecTBe cyocTpata NAD+ mpu
Bo3HuKHOBeHNH noBpexaennit JJHK. B mannom ciryuae moBpexnénnas JJTHK ciayxur xodaxropom. Ilommmep
nos( AJID-prb03bI) UMEET OTpHIATEIbHBINA 3apsj, ero KoBaJeHTHoe npucoenuHenne k PARP1 mpuBomut k
muccormaruu w3 komiuiekca ¢ JIHK. Ilomumep nonu(AJI®-pubo3sl) MMeeT OTpULATENBHBIA 3apsj, €ro
koBanieHTHoe mpucoeauHenne k PARP1 mpuBoaut k nuccoumaunuu ot JHK [1]. Tlomumo storo, PARP1
B3aUMOJEHCTBYET CO MHOT'MMH (pepMeHTaMH, 00eCIeYMBAIOIINME CTa0OMIILHOCTE TeHoMa. OH y4acTBYeT B TaKHX
rpoleccax, Kak SKCIM3MOHHAs penapanusi HyKJICOTHIOB M OCHOBaHMH, penapanus JBYHHTEBBIX DPa3pbHIBOB,
TpaHCKpHIIIIHS, OOpa3oBaHWE BepeTeHa JaeleHWs W Ap. Bo Bpems amonto3a PARP1 omHuM W3 TepBBIX
pa3pymaercs kacnaszamu. Taxoe oOmne GyHKIHHA U Bexymas poib B penapannu pa3psiBo JJHK nemaer PARP1
TIEPCIICKTUBHON MUIIEHBIO /IS TIOMCKa HOBBIX MPOTHBOPAKOBHIX IpenapaToB. CyIIeCTBYIOMIHE WHTHOHTOPHI
PARP1 3apexomeHnnoBaim ceds B poiM XMMHO- U PaldOCEHCHOMIN3UPYIOMHMX areHToB. IloTeps aKTHBHOCTH
PARP1 ymeHblaeT BOCHAJHMTENBHBIE MPOLECCH B OMYXOJM, MHIMOMPYET JBa B3aMMOCBS3aHHBIX KIIIOYEBBIX
npu3Haka paka (mponmdepaTuBHas CHTHAJIM3ALMs M METAacTa3UpOBaHKE) 3a CYET IPOTHBOBOCHAINTEIBHBIX

MCXaHHU3MOB [2] KpOMe TOT'0, IIOKa3aHO 6J'IOKI/Ip0BaHI/Ie AHTUOreHe3a OnyxXoJiu Mpu MNpuMEHCHUN I/IHFI/I6I/ITOpOB




PARP1 [3]. IlepcrexktuBHO mnpumeneHue wuHruoutopos PARP1 B Ttepamun BRCA1-accoummpoBaHHBIX
omyxoJeit [4].

Lenpro paboTHl ABISIOCH CO3MAHHME TECT-CHCTEMBI, MTO3BOJISIONICH aHATM3MPOBaTh akTHBHOCTE PARPI in
vitro, a Takke m3ydenwe axktmBHOocTH PARP1 ma JIHK-cybcTpartax ¢ pasmuUHBIMH TOBPEXKICHHSAMU H
B3aMMOJICHCTBHH €T0 ¢ APYruMH epMeHTaMu cucteMbl penaparn JJTHK.

B kawectBe cyOCTpaTOB MBI HCIOJIB30BAIM JABYXIEIOYEUHBIE OJIUTOHYKICOTHIBI, COACPXKAIIUE JHMIKUI
KoHel, 1 1 HUK. Ha 3’-koHue onHO# u3 neneit Haxoamies 5(6)-kapooxcuduyopecuent (FAM). Cyts MeTona
3aKJIIOYaeTCsi B W3MEPEHUM  AHM30TPONMM  (IIIOOPECLEHLMHM  PEaKIMOHHOW  CMECH,  COJepKaIluui
omuronykieorun, PARP1 u NAD+. B siueiikax co cBOOOIHBIM OJMIOHYKJIEOTHIOM aHU30TPOINS MUHUMAJIbHA.
Ilpu  nmoGaBmenmm  PARPl  mpomcxomuT — yBenWdeHWe  ypOBHA — aHU3OTPOIMH,  OTpakaromiee
komIutekcoobpazosanne ¢pepmenta ¢ JJHK. IIpu nobasnenun x qaraoit cmecn NAD+ npouncxoaut momun(A1D-
pubo3mn)upoBanue pepmenra, ero auccornuanus ¢ JJHK u ymMeHbIeHne aHU30TpONINH.

Jnst onpeneneHuss OCHOBHBIX KMHETHYECKHX KOHCTAHT OBIJIO MPOW3BEICHO BaphbHPOBAHME KOHIICHTPAIUU
NAD+ u PARPI. B mepBoM cityuac Ha OCHOBE NaHHBIX O 3aBUCHMOCTU CKOPOCTH YOBUIM aHU3OTPOIUH OT
koHueHTpauuun NAD+ Obuin paccunransl Km ais xakmoro cybcrpara. Bo Bropom — paccumransl Kd, nHa
OCHOBAaHHMM 3aBUCHMOCTH YPOBHSI aHM3oTponuu oT KoHueHtpauuun PARP1. Kpome toro, Hamu Obuim

paccuntansl kcat. Pesynbrarsl npeacrasnens! B Tabnume 1.

Tabauya 1
Kunemuueckue xoncmanmor PARP1
Crpykrypa JJHK Kd (HM) Km (MxM) kcat (Mun")
JIunikuit kKoHen 45+1,4 18,14£3,2 0,149+0,003
I'an 43+0,37 41,3+8,1 0,128+0,004
Hux 32423 26,5+7,4 0,162+0,008

Kpome Toro, nannas Tect-cuctema OblIa ampoOmpoBaHa ais m3ydeHus oOpasoBanus komiuiekca PARPI ¢

npyrumu ¢epmentamu ¢ cucteMsl penaparun JJHK. Hamu Opm1 Be1Opan ¢pepment XRCCl1, ¢ xotopeim PARP1

obpazyeT koMIulekc in vivo. CocTaB peakIMOHHBIX cMecel mpeacTaBieH B Tadmuue 2, pe3yabTaTbl U3MEPEHUH

Ha Puc.1.

Tabauya 2
Cocmag peaxkyuonnvix cmecell
1 2 3 4 5 6
JHK JHK JHK JHK JHK JHK
PARPI PARPI PARPI PARPI
XRCCl1 XRCC1 XRCC1
NAD+ NAD+
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Puc.1. Ananusz ezaumooeticmeusi PARPI ¢ XRCC1 6 npucymcmeuu /[HK

MuHUMaIbHOE 3HAYCHHWE AHW30TPOIHMH COOTBETCTBYET CBOOOJHOMY ONMIOHyKIeoTHxy. JlobGaBieHue
XRCC1 He maeT AOCTOBEPHOTO YBEIWYCHHS AHU3OTPONHH, YTO MOXET OBITh CBSI3aHO ¢ 0Opa3oBaHHEM
ONTMTOMEPOB HA OTAETBHBIX MOJIEKynax cyOctpara, mwimm ¢opmoii ¢epmenta. Onmmako, xomruiekc PARPI1-
XRCCI1-JHK wnmeer Oompmryto axumzorpommio, deM PARPI-ZIHK. I[Ipum nmobasiennun NAD+ B suelikax,
COJIEpIKaIMX TIPOUCXOAMT Aucconmanus koMmiuiekca ot JJHK u cHikeHne aHU30TpONuy 10 ypoBHS, OJIM3KOTO K
cBoboHoM JJHK.

Takum o0Opa3oM, MBI pa3paboTaiii TecT-CHCTeMy s m3ydeHus aktuBHoctd PARPI1 in vitro. Mer
myamwm aktuBHOCTE PARP1 ma JIHK-cyOcTparax ¢ pasnmgHBIME TMOBpeXaAeHUsAMH. [lomydeHHBIE TaHHBIC
TOBOPAT 0 TOM, 4TO Hanbobmiee cpoactBo PARP1 u ckopocts peakitun xapakrepusl 11t JIHK 1 ogHOHUTEBBIM
paspeiBoM (HEKOM). Tak >xe Hamu u3ydeHo cBs3piBanne PARP1 ¢ XRCC1 ma JIHK. Ilonmy4eHnHsle maHHBIC
TOBOPAT O BO3MOYKHOCTH HMCIOJIB30BAHUS JAaHHOM TeCT-CHCTEMBI I n3ydeHus aktuBHoctH JHK, ckpuHuHTa

I/IHFI/I6I/ITOpOB " N3y4eHUs KOMHJIeKCOO6pa3OBaHI/ISI C ApyrumMmu (bepMeHTaMI/I CUCTEMBLI periapaly Ha I[HK
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Abstract. The objective of the study is to consider the possibility of applying the nanosecond electron beam for
neutralize of various groups of microorganisms living in wastewater. The advantages of this method have been
illustrated. The mechanism of influence of ionizing radiation on cells has been described. The microbial
suspension has been irradiated by a nanosecond electron beam, and then the effectiveness of the electron beam as
a disinfecting agent has been assessed. On the example of some cultures of microorganisms, it has been shown

that the nanosecond electron beam is an effective disinfecting agent for the of wastewater treatment.

B cBs3u ¢ HaMeTHBIICHCS TEHICHIMCH IO CHIDKCHHIO OOBEMOB IPUMEHEHHS XJIOpa W XJIOPCOACPIKAIIUX
pearcHTOB IJIsi OYMCTKHA CTOKOB IPEANPUSTHHA, OTHOM W3 CaMBIX aKTYaJIbHBIX 33/1a4 SBIISICTCS COBEPILCHCTBOBAHHC
METOJIMK 00e33apaKuBaHuUsI CTOUHBIX Boj. Hamboree nmepcrieKTHBHEI Oe3pearcHTHbIC METObI OUMCTKH CTOYHBIX BOJI,
B YaCTHOCTH, 00e33apaXKrBaHNe BOABI HAHOCEKYHAHBIM AJIEKTPOHHBIM IygkoM (HOIT).

Ha ceroguamHmii [eHb WCCIENOBATEISIMH BBISBICH INUPOKHH CHEKTp NPUMEHEHHS HAHOCEKYHIHOTO
9JIEKTPOHHOTO IIy9Ka IS PaJAdOXUMHYECKOW CTEpHWIIM3alll{, HAIpuUMep, NaHHBIH METOH MOXeT OBITh
KCIOJIB30BaH JUIS CTCPUIIM3ALUN MEIUIIMHCKIX UHCTPYMEHTOB U MEPEBA30YHBIX MaTtepuainoB [1]. Taxxke B psze
paboT yKa3bIBaeTCsl HA BO3MOXKHOCTh MPUMEHEHUSI SJICKTPOHHOTO MyYKa JIJIsl OYUCTKU OBITOBBIX CTOYHBIX BOJ OT
OpPraHUYECKUX MpHMecei, He()TCIPOJYKTOB M OTXOJIOB TEKCTHIILHOW MpombiiuicHHOCTH [2, 3]. Ha ocHOBaHuu
9TOr0 MBI MOXXEM CJeNaTh BBIBOJ O TEPCICKTUBHOCTH HKCIOJB30BAHUS 3JCKTPOHHOIO ITyYKa B KAuCCTBE
CTEPIIIN3YIONIETO areHTa sl 1e3NH(EKIINHA CTOYHBIX BO.

Baxrepuumnustii a3¢dext nonnupytomiero mnydenus (M) obecrieunBaeTcst ero npsaMeM ((GU3NIECKAM) U
KOCBEHHBIM (XMMHUYECKHM) JAeHCTBHEM. lIpu ABMXCHWM W3Iy4EeHHS UYepe3 BEIIECTBO, KPOME HOHM3ALUU H
BO30YXIEHHS, UMEET MECTO Pa3phlB MOJEKYJIPHBIX CBS3EH, YTO NMPHUBOIAWT K TOPAXKCHHUIO OMOIOTHYECKUX
TkaHeil. KocBeHHOe e JelcTBHE H3ITydeHHs OOYCIAaBIMBACTCSA TEM, YTO IOJ €ro BO3JICHCTBHEM B BOJC
00pa3yroTcsi CBOOOJHBIC PaIUKaNbl, KOTOPBIC HMHTCHCHBHO PEardpyrOT IPYr C JIPYrOM H C MOJCKYJIaMu
BemiectBa. Bo BpeMs 3THX peakiMii B KJIETKE MOXET 00pa30BaThCs IMEPEKHCh BOJIOPONA, UYTO SIBISACTCS

Fy6I/ITeJ'II)HI)IM JJI1 HCKOTOPbIX BUAOB MUKPOOPraHU3MOB [4] y‘{I/ITBIBaH, YTO HAC MHTEPECYCT o6e33apa>1<HBaHHe




BOJIHBIX B3BECEHl MHMKDOOPIaHM3MOB, JaHHBIH MEXaHM3M IPHOOPETAET MONOJHHUTEIFHYIO 3HAYUMOCTb.
Buonornueckoe aefcTBHE MOHU3UPYIOLIUX U3JYYEHUH CBA3aHO C KOJIMYECTBOM SHEPrUH, KOTOPOE IOTIIOIACTCS
KIIETKOW WJIM TKAHbBIO, B CBSA3U C YEM BAXKHO ONPEIEIHTH IMOTJIOMICHHYIO 103y H3IydCHUS.

Lenpto naHHON pabOTHI ABIANIOCH ompenencHnue 3(GGEKTUBHOCTH HCIOIb30BaHMS 3JIEKTPOHHOTO IydKa IS
00€3BpE)XUBAHNS PA3IMYHBIX TPYNI MHKPOOPTaHM3MOB, OOHTAIOIIMX B CTOYHBIX BOAAX. OKCHEPHMEHTBHI
MPOBOIMIINCE Ha TIpUMepe KynbTyp Escherichia coli, Bacillus subtilis, Pseudomonas aeruginosa, Klebsiella
pneumoniae u Staphylococcus aureus B cranoHapHOU (haze pocra (IO JMTEPaTypPHBIM NAHHBIM, B 3TOH (asze
MHUKPOOpPI'aHU3Mbl HanOoyiee yCTOHYMBBI K BO3JACHCTBHIO HOHM3Mpyomero wusinydenus) [4]. Kynbrypsl
BbIpanuBainch Ha I'PM arape, rmocie 4ero roroBmwInCh MUKPOOHBIE B3BECH ONpPENENICHHOW KOHIEHTPALMU 110
CO mytHOCTH O6akTepuanbHbIX B3Becel (COII Ne 1-98, 5 en.), KOTOpBIe 3aTeM MOMEIIAINCEH B KIOBETHI (puc.l) n
TTO/IBEPTANINCH OOITyUEHHUIO Ha 3JeKTpoHHOM yckopurene (TOVY-500). UccmenoBancs ¢ dext Bo3aeticteus HOII
MIpH TOTJIONICHHON mo3e 2,2 u 4,4 Mpax ans Kaxmod u3 KyiasTyp, u 1 u 2 Mpan mns kynetyp E. coli n B.
subtilis. Tlocme oOmMydeHHS OCYWIECTBIAICS KOHTPOJIb PE3YNbTATOB, I YEro CTEPHIBHBIM IINPHUIIOM
npou3BoAWIICS 3a00p MHUKPOOHOH CyCHEH3MM M3 KIOBETHI M II0CEB Ha IUIOTHYIO IIMTAaTENBHYIO Cpeny.
[MapaynensHO MPOBOAMICS KOHTPOJBHBIA ITOCEB MUKPOOHOH KyJbTypbl, HEOOIY4YE€HHOH NPOOBI M KOHTPOJb
CTEPWIBHOCTH MHUTATEJILHON cpebl. MaTtepuansl nomenianuck B Tepmocrar npu 37°C. Habmonanu uepes 24 u

48 vacoB. YcioBus SKCIIEpUMEHTa ITPUBeIeHb! B Tabmnuie 1.

1
\_‘H\ ’#2
_>/h

D e 2

1] 4

Puc. 1. Cxema xiosemot

1-kpvuwka, 2 - kopnyc, 3 - ¢ponvea, 4- -npokaaoka; D = 15 mm.

Tabauya 1
Yenosus nposedenus sxcnepumenma

Muxkpooprauusm | [Intarensnas cpena | O6bem MukpoOHoit | Konnenrpanus, [Tornomennsie

CyCHEH3HH KJI/MJT J03b1, Mpan
E. coli 6x10 1;2;22;4,4
B. subtilis T'PM arap 60 M 0’2><1()8 1;2;2,2;44
Ps. aeruginosa 6 108 2,2;4.4.
Kl. pneumoniae 6><108 2,2;4.4.
St. aureus 6 108 2,2;4.4.

KonTpons pe3ynbTaToB MOKa3alx, YTO MpH MOTJIOMEHHBIX mo3ax 2,2 u 4,4 Mpang TpOXOTUT IIONHOE

00€3Bpe)XUBAHNE BCEX KyIbTyp. POCT HE MPOSIBISIETCS B TEUCHUE TPEX CYTOK, B TO BPEMs KaK pOCT Ha KOHTPOJIE




KYJIBTYPBI U KOHTpOJIE HeoOIyueHHOW MpOoObI MposiBisieTcst yxke yepe3 24 yaca, a yepe3 48 yacoB B ciydae Ps.
aeruginosa HabIIOAAeTCs MUTMEHTALNS CPEbL.

[Ipu mornomenHo# no3e 2 Mpan mIpoxXoauT moHoe obe3BpexuBanue KynsTyp E. coli u B. subtilis. Tlpu nose
1 Mpan obe3BpexxnBaHNe KynbTypsl B. subtilis He ocymecTBisercs, B otiamune ot E. coli. Takas pa3sHuna B
BeTMIUHE Y(PPEKTUBHON CTEPHIIN3YIOMIEH 036 00YCIIOBIIEHA CBOWCTBAMH CAMHX MHUKPOOPTaHWU3MOB. B. subtilis
OTHOCHUTCS K CIIOPOOOPA3yIOIUM OaKTepHsIM, COOTBETCTBEHHO CYIIECTBYET BEPOATHOCTh 0Opa30BaHUs CIOP, YEM
u oObsicHSeTCsT ero Oosiee BBICOKAas YCTOWYMBOCTH K obOmydenuro. Kpome toro, E. coli sBnsercs
rpaMOTPHLATEIbHBIM MUKPOOPIaHU3MOM, a B. subtilis — TpaMIONI0XUTENbHBIM. | paMIIoIoKUTEIbHBIE OaKTEpHH
OTJINYAIOTCS MEHBIIEH PaJiMO9yBCTBUTEIBHOCTBIO, YTO CBSA3aHO C 00JIee IPOYHBIM CTPOCHUEM KIIETOYHOM CTECHKH
110 CPaBHEHHUIO C TPaMOTPHLATENbHBIMH OakTepHsMH. TakuM 00pa3oM, MOJKHO CHENAaTh BBIBOA O TOM, YTO I
Pa3HBIX TPYIIT MHKPOOPTaHU3MOB 3()()EKTHBHBIC CTEPHIIM3YIOIIHNE O3B! Pa3JIMIHBL.

PesynbeTathl SKCIIeprMeHTa IpUBEACHHI B Ta0wIe 2.

Tabauya 2
Peszynomamor 6030eticmeus HIII na kynomypvl MUKPOOP2AHUZMO8
Muxkpoopranusm Iornomennslie 10361, Mpan
0 1 2 2,2 4.4 Kontpons
KYJBTYPBI
E. coli + - - - - -
B. Subtilis + + - - - -
Ps. aeruginosa + 0 0 - - _
K. pneumoniae + 0 0 - - _
St. aureus + 0 0 - - -

«» - OTCYTCTBUC MI/IKp06HOFO pocta; «+t» - HAIIM4ue MI/IKp06H01"O pocta; «0» - OKCIICPUMECHT HC ITPOBOAUNJICH.

Takum o0Opa3oM, Ha mpumepe Kyinbtyp E. coli, B. subtilis, Ps. aeruginosa, Kl. pneumoniae, St. aureus
JIOKa3aHO, 4TO HAHOCEKYH/HBIH AJIEKTPOHHBIA My4OK 00JagaeT OaKTepUIMIHBIMH H OaKTepUOCTATHYCCKUMHU
CBOWCTBaMH. YCTaHOBJICHO, YTO MpPH MOTJIOMEHHBIX A03axX 2,2 u 4,4 Mpaj MpoXoAWuT MOHOE 00e3BpeKNBaHUE

BCEX MEPEUHCICHHBIX KYIbTYp, IpH 03¢ 1 Mpan — kyneTypsl E. coli, 2 Mpan — B. subtilis.
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Abstract. Toxicity of the Se!” oxyanion SeQ3* (selenite) to Azospirillum brasilense (strains Sp245, Sp7, Sp245.5)
and A. picis (strain TAR-3) was studied together with their ability to reduce selenite with the formation of

elementary Se nanoparticles. Possible pathways of selenite reduction in azospirilla are also discussed.

CerneH sSBISETCS MUKPOARIIEMEHTOM IS OPTAHU3MOB BCEX JJOMEHOB XXH3HM, a Takke Y BUPycoB. OH BXOJNT B
COCTaB aKTHUBHBIX IIEHTPOB PA3JIMYHBIX (EPMEHTOB, HAPUMEp, TIIyTaTHOHIEepoKcuaa3el. C Ipyroil CTOPOHHI,
CelleH B BBICOKMX KOHLEHTPALMSIX TOKCHYEH, BCIIEICTBHE YETr0 €ro Ha3bIBAIOT «HEOOXOJUMBIM TOKCHHOM)
(essential toxin). MHOrHe MHUKPOOPTraHU3MBI OOJAJAFOT CHOCOOHOCTHIO IEPEBOJUTH PACTBOPUMBIC H, Kak
CJIE/ICTBHE, OOJiee TOKCUYHBIE OKCOAHHOHBI CeJIeHa (B CTENEHSIX OKUCICHUS +4 n +6, CeNeHNThl U CeJeHAThl) B
HEPACTBOPUMBII, MaJlOTOKCUYHBIN 3eMenTapHblii cenen (Se’). BoccTaHoBIEHHE OKCOAHHOHOB S€ M3y4EHO HE
IO KOHIIAa, OHO MOXET BKJIOYaTh pa3IudHble MeTaboimdeckne IyTH. BoccTaHOBICHHE CeJIeHHTa 10
3JIEMEHTAaPHOTO CeJIeHAa Y MHUKPOOPTaHW3MOB MOKET WATH CICAYIOMNMH IMyTAMHU: (i) ¢ ITOMOIIBIO BBICOKO- H
HU3KOMOJICKYJSIPHBIX COCIMHEHMH, COAEp)KAIlUX THOJOBBIE TPYyNIBl (HampuMep, TIIyTaTHOHAa WM €ro
(yHKIIMOHAJIBHOTO aHanora y pona Bacillus — Gannutrona), — Tak HazeiBaeMble Painter-type reactions [1]; (ii)
C y4acTHEM CHCTEMBI THOPEIOCHH — THOPEAOKCHHpeayKTa3a; (iii) ¢ yyactueMm cuuepodopos; (iv) MOKeT OBbITH
CBSI3aHO C BOCCTAHOBJIEHHEM CYNb(paT-HOHOB; (V) C y4acTHEM pasJIMuHbIX peaykTas [2]. Tak, BoccTaHOBIEHHUE
CEJICHNTA JI0 DJIEMEHTAPHOTO CEJIeHa MOXKET ITPOMCXOANTD 0] AeHCTBUEM HUTpaTpenyKTassl y Escherichia coli
[3] m160 mHUTpUTpenyKTa3sl y Rhizobium [4]. YoMHHAETCS, 9YTO CITIOCOOHOCTH K BOCCTAHOBJICHUIO CEIICHUTOB,
CEJIEHATOB M TEJUTYPHUTOB YacTO COMpsDKEHA C TporeccoM AeHuTpudukamuu [5]. Taroke 3a BoccTaHOBJIECHHE
CeJIEHUTa MOTYT OTBEYaTh HEKOTOpPBIE IIAepPOHBI, (DAKTOPHI DSJOHTAlMM ¥ HEKOTOphIe (PepMEHTHI,
OTBETCTBEHHBIE 32 PEAKIIMHA OKUCITUTEIHLHOTO CTpecca, Kak 3TO Moka3aHo st Rhodobacter sphaeroides [6].

B pabote Hamiel 1labopaTopuM HCCIEYIOTCS KIETOYHBIE OTBETHI HAa pas3iM4Hble BHEUIHHWE (aKTOpbI y
Oakrepuii pona Azospirillum, ogHUX U3 HauboJee M3ydaeMbIX (PUTOCTUMYIHPYIONMX pu3oOakrepuii. Panee B
paborax Hamed rpynmsl ObLIO BHEPBBIE JUIS a30CHMPWILI OKAa3aHO, YTO KiIeTKH A. brasilense criocoOHBI

BOCCTAaHABJIMBATH 30JIOTOXJIOPUCTOBOJOPOJHYIO KUCIOTY C 06pa30BaHI/IeM 30JI0ThIX HAHOYACTHIL [7] u NaySeOs3




XOI MEXAYHAPOIHAA KOHOEPEHIIMA CTYJEHTOB, ACIIMPAHTOB 11 MOJIOABIX YUEHBIX
«ITEPCITEKTUBBI PASBUTUA ®YHIAMEHTAJIbHBIX HAYK»

1o Se’ ¢ oOpasopanmeM Hanowactui ceneHa (Se-HY) [8]. C HOMONIBIO MpPOCBEYMBAIOMIEH 3JIEKTPOHHOMN
Mukpockonuu (II9M) u criekTpocKOnMyu HEPreTHYECKHUX MOTEPh MIEKTPOHOB OBLIO MMOKa3aHO oOpa3oBaHuE Se-
HY B npomuecce pocra azoctupmiut B npucyTcTBiH NaxSeOs.

Kak wm3BectHO, Oaktepmm poma Azospirillum crmocoOHBI K IEHUTPU(PHUKANNH; KpPOME TOTO, MpOoIecc
BOCCTAHOBJICHHS OKCOAQHMOHOB CEJieHa MOKET OBITh CBsi3aH ¢ mporeccamu AeHuTpudukanun [3—5]. Tak kak
CEJICHUT-HOH CTPYKTYPHO INOJO0OCH HHUTPAT-HOHY, OBUIO NPEIIOIOKEHO, YTO y a30CIUPHUI BOCCTAHOBIICHUE
CEJIEHNTa MOJXKET W/ITH Yepe3 BKIFOUCHHE CEJICHUT-HOHA B ITPOLECCH AeHUTpUpUKanuu. [yl IpOBEPKH JaHHOTO
MIPEATNONIOKEHHUs ObUI UCTONB30BaH MYTaHT A. brasilense Sp245.5, Hapsiy ¢ U3MEHEHHMEM JPYTMX CBOMCTB,
MOTEPSIBILNI CIIOCOOHOCTh K CHHTE3y HMTpUTpenyKrTasbl. [Ipearnornaranoch, 4To OH MOXKET OBITH HECIocoOeH
BOCCTAHABJINBATh CEJICHUT (B 3TOM Cily4ae KOJOHHHU B mpucyTcTBUU NaxSeOs B cpezie He OyIyT OKpalIeHbl).

[IpoBeneHHBIE AKCIIEPUMEHTHI MTOKA3alld, YTO, IO CPABHEHHUIO C MCXOIHBIM mTaMMOM A. brasilense Sp245,
MyTaHT Sp245.5 ObIT CIOCOOCH BBIACP)KUBATH HAa MOPSIOK 0ObIIHe KOHIEHTparu Na,SeOs (3To MokeT OBITh
CBSI3aHO C M3MEHEHHEM CBOMCTB €ro HOBEPXHOCTH [7]), HO IIPH 3TOM COXPaHsJI CIOCOOHOCTH BOCCTAHABJIMBATD
Na,SeOs (konoHuM ObUIM OKpaIlleHbl B KpacHbIH 1BeT). [lonyueHHbIe JaHHBIE CBUICTEIBCTBYIOT O BO3MOXXHOM
Y4YacTUH B BOCCTAHOBJICHUH CEJICHNUTA y a30CHHUPHIUI PAa3IMYHBIX IyTei. Takxke ObUI0 MOKa3aHO, YTO MyTAaHTHBIN

mramm Sp245.5, Hapsay ¢ AMKUM IITaMMOM, criocoOeH Kk cunresy Se-HY (Puc 1).

Puc. 1. Hanouacmuywl snemenmaproeo cenena, noayyeHtule ¢ nomouwvto A. brasilense Sp245(A) u ezo

mymanma A. brasilense Sp245.5 (b). Macwmabnas nunetika — 500 wm

IIpoBeneHHBIH AKCIEPUMEHT IO JIOKAIU3ALUM BOCCTAHOBJIEHMS CEJICHUTA, [I0KA3all, YTO CIIOCOOHOCTBIO
BoccTaHaBiuBaTh NapSeOs 00IaJaloT TOJNBKO KMBBIE KJICTKH, a HE HaJ0CaloyHas XHIKOCTb, COIeprKalias
pa3IMYHBIE DKCKPETHpYEeMBble B IIPOLECCe MKU3HEIEATCIBHOCTH KIETOK HH3KO- W BBICOKOMOJIEKYJISIPHBIC
COCIIMHEHUs, B TOM YHUCIIE ¥ PAa3IMYHbIe SKCTpAKIeTOYHbIe (pepMeHThl. KpoMe Toro, TepMuuecku oOpadoTaHHbIe
KJIETKH TaKke He ObUIM CIOCOOHBI K BOCCTAHOBJICHHIO cesieHHTa. Ilpu 00paboTke OaKTepHAIBLHBIX KICTOK
naruburopom  neixanus  (CCCP,  kapOoHmIIMaHUI-M-XJIOPEHWITHAPA30dl) Ha  MHUKpodoTorpadusx,
MOJY4eHHBIX ¢ oMouibio [19M, 6bu10 3adukcupoBano BoccranoBieHne Na,SeO3; ¢ 00pa3oBaHHEM KPUCTAIIOB,

HO He HaHowactun. J[lns mramma A. brasilense Sp7 ObUIO TOKa3aHO, YTO pa3Mep U KOJIHYECTBO
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cuHTe3upoBaHHbIX Se-HY 3aBucuT kak oT KoHueHTpanuu NaSeOs, Tak U OT NepBOHAYATbHOW IUIOTHOCTH
KYJIBTYpPBl. AHAJIOTHYHAsl 3aBUCUMOCTD OblJIa NOKa3aHa U Juis mTamma Sp245.

B pabore Takke TeCTHpOBAJCSA APYroW BHI a30CHHUPIILI — A. picis. BbUto TOKa3aHO, 9TO TOKCHYECKHE
KOHIICHTPALMU CeJICHUTA IS 3TOTO IITaMMa OJHOTO MOpPSAKA C paHee M3yYCHHBIMH IS Pa3IHIHBIX IITaMMOB
A. brasilense.

CriocoOHOCTh BOCCTaHABJIMBATH COCTUHEHHUS CEJ€HA ¢ 00pa30BaHWEM HAHOYACTHUI] PACHPOCTPaHEHA CPEIH
MHKpPOOPraHU3MOB UM TPUBJIEKaeT BHUMAaHUE HAHOTEXHOJIOTOB. HecMOTpsi Ha MHTEpec HccieaoBaTenei K dTon
TEeMe, 0 MEXaHM3MaX MHUKPOOHOr0 CHHTE3a TaKMX HAHOYACTHII M3BECTHO HeMHoroe. Se-HY, Onaromapst cBonm
AHTHOAKTCPUAIFHBIM M aHTHPAKOBBIM CBONCTBAaM, HAaXOJAT MPUMCHCHHEC B MCAUIUHE, a HX HEOOBIYHBIC
3JIEKTPOHHO-ONITHYECKUE M APyTHe (HU3NIECKHE CBOMCTBA MCTIONB3YIOTCS B MUKPOAJICKTPOHHKE, KaTAIU3€ U IS

co3/1aHus OHOCEHCOPOB [9], uTo 00yCIOBIMBAET AKTYAIBHOCTh HCCIEIOBAHUS X MUKPOOHOTO CHHTE3A.

Paboma yacmuuno noodepocana epanmom PODHU Ne 16-08-01302-a.
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Abstract. Alloplant contributes recovery of contractile activity of the remodeling myocardium. Alloplant
transplantation 5 days after coronary occlusion leads to a more pronounced increase in the post- rest
contraction potentiation compared with simultaneous alloplant transplantation or transplantation after 45 days,

which indicates a more effective recovery of contractile activity.

B Hacrosiiee BpeMsi 3a00J1€BaHHsI CEPICYHO-COCYIUCTON CHUCTEMbI, TaKHe Kak MH(PAPKT MHOKapAa O4YeHb
MIMPOKO paclpocTpaHeHbl. Kak W3BECTHO, WINIEMUYCCKHMN HEKPO3 ydYacTKa MHOKapjaa mocie HHpapkTa
3aMEHSCTCS COCTUHUTEIBHON TKaHBIO, KOTOpask HE CIIOCOOHA K COKPATUTEIHHOM JICATENILHOCTH. B CBSI3U € 3THM,
HaubOosiee 3QPEKTHBHBIM CIIOCOOOM JicUeHUs] HH(DAPKTa MHOKapJa CYUTACTCS TEPANus CTBOJOBBIMU KICTKAMH
[1]. Onmnako, HecMOTpsi Ha 3HAYUTEIBHBIC YCIIEXM TAKOW TEpamuy, KICTOYHBIC TEXHOJOTHH SIBIISIOTCS
TPYIOEMKHUMHU U COMPSDKEHBI C OCJIIOKHEHHSMH, CBS3aHHBIMU KaK C BBIPAIIMBAHUEM AayTOJOTMYHBIX KIIETOK,
TEXHHUKOH MX JOCTaBKH, a TAKKE BBDKMBAEMOCTHIO TPAHCIJIAHTHPOBAHHBIX KJIETOK B MOBPEKACHHOH TKaHH. B
3TOM ciy4ae, 3((EeKTUBHBIM CIIOCOOOM BOCCTAaHOBJICHHS (DYHKIIMOHAIFHOW AaKTHBHOCTH MHOKAapIa MOXET
SIBUTHCSl TKAHEBas WHXXEHEPHs C KCIOJIb30BAaHUEM OHOJErpaJupyeMbIX TpaHcIulantaToB. OJIHUM M3 TaKHX
TPAaHCIUIAHTATOB  SBISICTCA AJUIOIUIAHT — XHMHYECKH OOpa0OTaHHBI TepecajouHblil  Onmomarepual,
MOJIBEPTHYTHIA palualiMoHHON cTepmm3anuu [2]. VI3BeCTHO, YTO HCIOJIB30BAHUEC AUIOIDIAHTA MPU TIIYyOOKOM
MOBPEXKICHUH CKEJICTHOM MBINIIBI CIIOCOOCTBYET IOJIHOMY BOCCTAHOBICHHIO NedekTa [3], YTO MO3BOJSACT

OpeAIOJI0KUTD BO3MOXKHOCTb ycneurHoro OPUMCHCHUA 6I/IOTpaHCl'[JIaHTaTa JUIA BOCCTAaHOBJICHUS




MHOKapJajdbHOW TKaHM TPH HMIIEMHUYECKOM MOBPEXICHHU. B CBA3M C 3THM LENbIO JAAHHOTO HMCCIIEHAOBAHUS
SIBJISIETCSl  CPaBHEHHWE COKPATHTEJLHOM aKTHBHOCTH PEMOJCIMPOBAaHHOIO Cepjlla Ha pPasHBIX CpoKax
TPaHCIUTAHTAI[MH aJUTOTIJIAHTA.

HccnenoBanust ObUTH BBITIONHEHBI Ha KpbIcax-camiiax JuHWH Bucrap, Maccoit 180-200 r. JKuBOTHBIX
HapKOTU3UPOBAIX HpH momoIny 3¢pupa. MH)apkTa MHOKapAa MOJEIUPOBAIN ITyTEM HAIOKCHUS JIMTATYpPhl Ha
JEBYI0 HHUCXONSILIYI0 KOpOHapHyIo aprepuio. CyCHEH3MIO a/uIOIUIaHTa TOTOBHWIM eXtempore W3 CyXOro
JMCIIEPTUPOBAHHOIO TopomKka u3 pacuera 10 Mr Ha 3 M CTEpWIBHOTO (DH3HOJIOTMYECKOTO pacTBOPA.
TpaHciulaHTalMIO AJUIOIJIAHTA MPOM3BOAMIN IIyTEM HHBEKIMH II0 TEPUMETPY JICBOTO JKENyJOYKa CepAala.
OOmuit 00beM TpaHCIUIAHTHPOBAHHOTO BenecTBa coctaniisul 600 M. JKuBoTHBIX paznenwy Ha 4 rpynnsl: 1 —
KpBICHI ¢ MOCTHH(apKTHBIM Kapauockiepo3oM (ITMKC); 2 - TpaHCIutaHTaIusl ajuloIUTaHTa OJHOBPEMEHHO C
kxopoHapookkitosueit (KO); 3 - TpancmianTamus autorianTa depes 5 cyrok nocie KO, 4 — TpancmuranTanus
amorutanTa depes 45 cyrok nocie KO. Uepes 45 cyrok mocie omepanyuyd METOAOM IUTAHUMETPHH OLEHUBAIN
pasMep 30HBI pyOma B TIPOLEHTaX OT OOWmEH IUIOmAgW CTEHKH JIEBOTO OJKENyJOYKa W IPOBOIUIN
9NEKTPO(U3NOIOTNUECKHE HUCCIIeI0BaHUS (TECT post-rest) Ha MamwUILIPHBIX MBIIINAX, BBIICICHHBIX U3 JICBOTO
xKedmypouka. [t aToro, BBIAEIEHHOE Cep/le INPOMBIBAIN OXJIaXKAEHHBIM pacTBopoM Kpebca-Xeizensiita (B
MM): NaCl — 120; KCI — 4,8; CaClp — 2,0; MgSO4 — 1,2; KHpPO4 — 1,2; NaHCO3 — 20,0; raroxo3a — 10,0.
CokpaTuTenbHyl0 aKTUBHOCTh MbImI ucciaenoBanu Ha yctaHoBke STANDART SYSTEM FOR MUSCLE
INVESTIGATION (I'epmanust). K koHITaM MBIIII TPUBSI3BIBAIM KallPOHOBBIE MNETIM, KOTOPHIE HaJeBajld Ha
KPIOUKH — 3JIEKTPOJIBI, OJUH M3 KOTOpbIX u3omerpuueckuii natumk (Force transducer KG-Series, Scientific
Instruments GmbH, T'epmanus). Ilepdysuito MbImmel ocymecTBisimm Tpu 36+0,5°C  OKCHTreHHPOBaHHBIM
pactBopom  Kpebca-Xeitzensitta. CTUMYISIUIO MBI [POBOAWIH  JIEKTPUIECKHUMH  FMITYJIBCAMH
MIPSAMOYTOJbHONW (DOPMBI AIMTENBHOCTBIO 5 Mc ¢ Ga3oBoii yacrotoi 0,5 T'u. Ilpm npoBenenum tecra post-rest
OLICHUBAJIM WHTPOMHYIO PEaKLMIO MBI Ha nepuoisl mokoss 4 - 60 cekynn [4]. KpuByro mexanuueckoi
PECTUTYLINH TTOJTy4aId KaK 3aBUCHMOCTb MEXK/Y JUIMTEILHOCTBIO IEPHO/Ia TIOKOSI U aMIUIUTYAOH IIepBOro Hocie
TIEPUOIOB MTOKOS COKpAILEHHUs (B IPOLEHTaX) K 6a30BOMY COKpPAIIECHHIO.

B xome »5KcnepuMEHTOB OBUIO OOHApYXKEHO, YTO Yy BCEX KPBIC KOHTPOJIBHOM TPYyNIBI pPa3BHIICS
MOCTHH(APKTHBIA KapAHOoCKiIepo3. Pazmep pyOIoBO# TKaHM y ATHX KHBOTHBIX cocTaBisml > 40%, mpu 3ToM
aHeBpH3Ma HabOmronanace y kpeic B 83% ciydaes. Bo 2 rpynme passurtie IIMKC nHabmoganocs Toneko y 45%
JKUBOTHBIX, TP 3TOM aHeBpH3Ma OblIa oOHapykeHa B 33 % ciydaeB. Y kpsic TpeThei rpymmsl [IMKC pa3Buncs
y 71% >XMBOTHBIX, TpH 3TOM Y 43% KpbIC U3 IpyIIbl CHOPMUPOBAIACH aHEBpU3Ma. Y YETBEPTOH IPYMIIBI KPBIC
[MUKC pasBuncs B 83 % ciyuaeB, a aHeBpu3Ma HaOmoxanack y 50 % xuBorHbix. [IpoBenenue
9NEKTPO(U3NOIOTNUECKUX HUCCIIeIOBAaHUN TT0Ka3alo0, YTO B KOHTpoJbHOH rpynme kpbic ¢ [IMKC mpoucxoanio
CHI)KEHHE NPUPOCTa aMIUIMTY/bI Iocie OoJsiee UIMHHBIX MHTEPBAJIOB INepuojoB nokos. [locne 20, 30, 60 c
TIPUPOCT cOoCTaBIUT 7, 6 1 3 % COOTBETCTBEHHO IO CPaBHEHHIO ¢ 06a30BBIM cokpameHueM (puc 1). Ilockomsky
M3BECTHO, YTO TOTEHIMAIMS COKPAIICHUS IOCIE MEPHOIO0B ITOKOs CBSI3aHA C HAKOIUIEHHMEM HOHOB KaJlbLUs B
capkomuazmaTtideckoMm perukynyme (CIIP) Bo Bpems mayssl [4], MOXXHO OTMETHTBH, 4TO (hopMupoBaHHE
MOCTHH(PAPKTHOTO KapIHOCKJIEpo3a CONPOBOXKIAETCS HapyIICHHEM KaJbLMH-aKKyMyJIHPYIOIEH COoCOOHOCTH
CIIP. IlpumeHeHHWe aJUIOIUIaHTA HE3aBUCHMO OT CpOKa TPAaHCIUIAHTALMHM CHOCOOCTBOBANA MOBBIICHHIO
aMIUIMTYZbl NEPBOTO IOCJE Tay3bl COKpAIEHHS 10 CPaBHEHHIO C KOHTposieM. Tak, BBEAEHHE ajuIOIIaHTa

onHoBpeMeHHO ¢ KO criocoOcTBOBaIO MOBBIMIEHUIO post-rest moTeHuanuyu Muokapaa rnocie 30 n 60 ¢ nays Ha




10% u 11% cootBercTBeHHO (p<0.05) Mo cpaBHeHuto ¢ rpynmnoi koHtposs (puc 1). B 3 rpynne nabmronanocs
JIOCTOBEpPHOE MOBBILIEHUE post-rest moTeHuuanuu Muokapaa Ha 21% nocne 30 ¢ nay3sl u Ha 27% nocne 60 ¢
ray3sl B CPABHEHUH C KOHTPOJIBHOU rpymnmoit (puc 1). B 4 rpymnme )XKUBOTHBIX, KaK U BO 2 TPpyIIe HaOII0JaI0Ch
roBbIIeHue post-rest motennuanmy (p<0.05) mocie 30 u 60 ¢ may3 Ha 10 % B CpaBHEHHH € TPYNIION KOHTPOJIA
(puc 1). ITomygeHHBI pe3yapTaT yKa3blBaeT HA TO, YTO AJUIOIUIAHT OJAWHAKOBO 3(PQEKTHBHO BOCCTAHABIMBACT
COKpATHTENbHYI0 aKTUBHOCTh MHOKap/Aa Kak INPH €ro BBEACHWH 10 (popMupoBaHUS pyOua, Tak W IPH €ro

TpaHCIUIaHTaIMK Tociie (JOPMHUPOBaHUS pyoua.
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Puc. 1. Brusnue PA3HbIX CPOKO8 mpaHncnianmayuu ailoniaima Ha MeXaHu4ecKyro pecmumyyuro

PEMOOeNUPOBAHHO20 MUOKAPOA KPbIC

ITo ocm abcumcc — IMTENBHOCTH MAay3bl (B CEKyHOax), MO OCH OpPAMHAT — aMIUTUTYAa COKPALICHHUSA,
BBIp@)XEHHAS B MPOIEHTaX K 0a30Boi ammautyzae. * - p< 0.05 — mo cpaBHEHHUIO C KOHTPOJIEM

HccnenoBanue mokasaio, YTO TPAHCIUIAHTAIUS AJUIOIUIAHTA TIO3BOJISICT CHU3UTh HH()APKT-UHAYIIMPOBAHHBIC
MOBpeXKIeHUS MUOKapaa. CHIKCHHAE TMOBPEXKICHUN OKA3bIBACTCS HAMOOJBIIUM TIPU BBEACHUHU AJUIOIUIAHTA BO
Bpems KO, yem npu BBegeHuu depe3 5 u uepe3 45 cyrok nocine KO. [IpoBeneHHble SKCIEPUMEHTHI TIOKA3aJIH,
YTO WHTpPaMHOKapIuaibHas TPAHCIUIAHTAIMS aJUIOINIAHTA MPHUBOAWUT K JOCTOBEPHOMY ITOBBIMICHHIO POSt-rest
MOTEHIIANK. DTO CBUAETEIBCTBYET O TOM, YTO AJUIOIUIAHT CIIOCOOCTBYET BOCCTAHOBIICHHIO COKPATHTEIBHON
AKTUBHOCTH PEMOJCIMPOBAHHOTO MHOKapaa. Takoil »(pQeKT MoKeT OBITh CBA3aH C COXpPAaHEHHEM WIN
BoccTaHOBNIeHHEM (pyHKIHoHaNEHON akTuBHOCTH CIIP. TpancmmanTanus amiomianTa gepes3 5 cytok mocie KO
MPHUBOAHMT K 00JICe BRIPAXKCHHOMY YBEIUUCHUIO pOSt-rest MOTEHIIMAMU COKPAIICHH, U, COOTBETCTBEHHO, OoJee
3((HEeKTUBHOMY BOCCTAHOBIICHHIO COKPATHUTEILHOW aKTUBHOCTH MHOKAapJlia MO CPABHCHUIO C TPAHCILIAHTAIHCH

AJUIOIIaHTa OAHOBPEMECHHO WJIN YE€PE3 45 CYTOK ITOCJIC KOPOHAPOOKKIIFO3UH.
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Abstract. In the study we investigated synthetic polydioxanone threads of size 30G, which are applied in
cosmetics industry for the correction of wrinkles. According to some plastic surgeons, a fibrosis is formed in the
procedure area after the introduction of these filaments. Therefore, the purpose of our study is to explore the
effect of the thread introduction in the fabric on the fibrosis formation. Analysis has shown that the strands do

not cause fibrosis after their introduction into the skin.

JludTrHTOBas KOPPEKINA — 3TO KOCMETHYECKasl MPOoIleypa 1Mo MOATHKKE KOXH. DPPexT mudTrHra MOXKeT
JOCTHUIaThCA KaK ¢ IIOMOIIBIO ONPEACICHHBIX KOCMETOJIOIHYECKHUX IIPOLIEAYP, TaK U IIPH IOMOIIH [UIACTHYECKON
onepanyu. CyIIecTBYIOT pa3IMYHbIC BUIBI: ONEPATHBHBIN JTUQTHHT; HeonepaTuBHbIH TuGTHHT BTA; HuTeBOMH
TU(QTHHT; anmapaTHble METO/bl; KOHTYpHAs IUIACTHKA; OMOapMHpOBAaHHWE; MOBBILIEHHE TOHYCAa M YKpEIUICHUS
Koxu. [Ipy TpUMEHEHMH HEXMPYPrHYecKoro JU(THUHra JHia HaOJIoAacTcs yKperuieHne Koxku. Oddext
HEONEePaTUBHBIX JU(TUHT - MPOLEAYP BPEMEHHbIH WK YacTU4HBIN. [IponomkurenbHOCTD 3h(heKTa 3aBUCUT OT
BBIOpPAaHHOM METOJMKH, TUIIA CTAPEHHS U BO3pacTa.

Tpemmptuar 3D ME30HUTAMH - 3TO TEXHHKAa YCTAHOBKM HHTEH M3 aOCOMIOTHO 0€30macHOro camo-
paccachIBAIOIIETOCsT MaTepHaa, IO3BOJIIONIET0 MOJEINPOBAaTh TKAaHM B JIIOOBIX HANPABJICHHAX, BKIIOYAs T
YYaCTKH JIMLA U TeJla, KOTOPbIe OBUIH HEAOCTYIIHBI IPYI'HMM TEXHOJIOTHSIM.

Me30HUTH - 3TO HMHTAKTHBIC HHTH, CO3JaHHBIE M3 DPa3IMYHOTO MaTepHajia, Kak HaTypaJbHOTO, Tak H
CHHTETUYECKOTO TPOMCXOXKJCHUS, BHEIpSEMbIE B KOXY 4YeEJIOBEKa JUIsl CO3JaHMsi HE00XOIUMOTO

KocMeTh4eckoro 3 dekra.




[pumensitores kak 3QpdexTUBHBIN TUOTHUHT BEpXHEH, CpeAHEeH M HIDKHEH Tpern ynnuna. Mcnosb3yercs Kaxk
JIOKaJIbHas (B ONpE/EIEHHBIX 30HaX) KOoppekuus penbeda v JTUGTUHT ONpesieNIeHHbIX 30H, TaK U KOMIUIEKCHBIN
JTUQGTUHT BCETO JINIIA.

MexaHu3M AEUCTBHUS ME30HUTEH: HEMOCPEICTBEHHBIH 3 (eKT M THHTA 332 CUET apMHUPYIOIIETO NeHCTBUSA
HuTel. JliuTenpbHOe cOXpaHeHue dCTeTHIeckoro 3 dekTa 3a cueT HeooiutareHoreHesa (12-36 mec), HeT pucka
¢ubpo3a [1].

buoperpananus Me30HUTENH COCTOUT U3 HECKOIBKHUX 3TanoB. IlepBelii atam (0T 310 6 HEMd): TUAPOIU3 HUTU
TOJBKO Ha IIOBEPXHOCTH, HET M3MEHEHHs IPOYHOCTH. BTOpoil »Tam: QparMeHTanuss HUTH BCJIEICTBUH €€
THIPOJIM3a, YTO NPUBOAWUT K HAKOIUIEHUIO MEJKHMX ()parMEeHTOB M JalbHEHIIeH MOJIHOW Nerpajaliy HUTH.
Knaccudukanus mesonutein: 1. Hutm Monofilament (Polypropylene, Polydioxanone, Nylon, Catgut, Steel); 2.
Multifilament (Polyester, Silk, Cotton, Polyamide, Vicryi, dexon) [4].

XapakTepHucTHKa MOJHICaKCOHOHOBOW Me30HHUTH: |. MoHOGMIaMEHTHAs paccachIBAIOIMIAAC CHHTETHIECKas
HATh C MAaKCHUMaJbHBIM CPOKOM COXpaHeHHsS TpOoYHOCTH;, 2. Bpicokas mepBoHadanbHas NPOYHOCTH,
CHI)KAIOIIAsCSI C TOCTOSHHOM M OJMHAaKOBOM CKOPOCTBIO O BCEH NPOTSHKEHHOCTH HUTH; 3. MHHHMAaJIbHO
TpPaBMHpYET TKaHHM, JIerko mporaruBaercs; 4. Her kamwuisspHoro sddexra - CHMXKEH pHCK WMHOEKIuH. 5.
buoperpananus 180-210 nueit. Crycrs 2 Henenu coxpansercs 60% NpoyHOCTH HUTH.

[ToaroroBka K MpoBeAEHHIO MpoLeaypbl: 1. AHaMHe3 (HaJIMYME Ha NPEIojiaraeMoOM MECTe MPOBEJICHUS
MIPOIENYPHI ACTPAAUPYEMBIX U MEPMaHEHTHBIX (DHIICPOB, HUTEH ¢ HACEUKaMH, IUIACTUYESCKHUX OIepamnuil); 2.
JunamMuka Beca ManMeHTa 3a MOCIETHHE HECKONBKO JieT; 3. BIIo 1M BO3HMKHOBEHHE WH(EKIMH B MECTE
poBeAeHUs npouenypsl; 4. Hamnane/oTCyTCTBIE ayTOMMMYHHBIX 3a00JeBaHui; 5. XapakTep OTBeTa Ha TPaBMY
(urmenTanms, pyobuesanue); 6. ®@orto (aHdac, nmpodmits 3\4); 7. PaspsicHeHHe CyTH TpPOIEIYpH MAIHEHTY,
IpaBUJIa MOBEJICHUsI Iocie npouenypsl; 8. [loanucanue nadopmMupoBaHHOTO cortacus.[5]

[lo naHHBIM HCClEIOBaHMH HEKOTOPBIX IPOM3BOAMTENCH ME30HHMTEH, HE OTMEYaeTcsl HHUKaKhX
MOp(OJIOTHUECKUX H3MEHEHUH Koku. OjHaKo, MHOTME IUIACTHYECKHE XHPYPrH OTMEYaroT, 4YTO HOocle
MPOU3BEJAEHHON JTH(OTHUHIOBOW KOPPEKUMH (BXKUBJICHHE ME30HUTEH) OTMEYaeTcs YBEIWYEHHE IUIOTHOCTH
KOXHBIX TIOKPOBOB. BOJBITMHCTBO W3 OMPOIIEHHBIX, CBSI3BIBAIOT 3TO ¢ o0pa3oBaHMeM (rudpo3a, mociIe JaHHOH
MPOIeTypHI (HUTH HE 0 KOHIIA PaccachIBalOTCs, M BOKPYT HHUTEH, 00pa3yrorcs GpuOpo3HbIe KIETKH, 9TO U BEJET
K oOpazoBanuto Gpubpo3a pasnuaHoi crenenn) [2, 3].

B cBs3u c aTMM, HamMH OBUIO TNPOBENEHO HCCIEJOBAaHHE, KOTOPOE IOMOIJIO OBl TOATBEPAWUTH WIIU
OIIPOBEPTHYTH OJIHY U3 MPENOJIaraeMbIX TUIIOTE3.

Jis uccnenoBanust ObUIM B3ATHL: 10 OENbIX MBIIICH, pa3nudHOil Bo3pacTHOUM rpymmel (1 mec., 2 mec. u 3
MeC.), pa3/ie/ieHHbIe Ha 2 BpeMEeHHbIe rpynnsl: | rpynmna - 7 qHei, 2 rpynna - 14 nHeil.

Mpeimu OBITH BBEIEHBI B COCTOSTHAE HApK0O3aM ¢ IOMOIIBIO AdHpa, MOCIIe Yero Ha J0pCalbHONW TOBEPXHOCTH
(Ha criHE) Ha PacCTOSHUU 1 CM OT XBOcCTa, OBIIM BBEJIEHBI HUTH (4 IITYKH), HA PACCTOSIHUHM OKOJIO 3 MM JIPYT OT
npyra. [ocne npoBeneHns Ipoueaypsl BEIBEACHBI U3 COCTOSHUS HAPKO3a.

Coycrss 7 nmHedt 1 BpeMeHHas Trpymma MBImied ObpbTa 3a0HUTa W B3STH JIOCKYTBHI KOXH, pa3MepoM
MPEBBIIAIOIIAM TIOJIe BBEJCHUS HHUTEH npuOnm3uTensHo 1 cM, s Oojiee TOYHOTO T'MCTOJIOTHYECKOTO
uccuenoBaHus. JlaHHbBIE JIOCKYTHI OBUIM NMOMeENIeHbl B 6% (QOpMaJMH W HaNpaBlieHbl Ha THCTOJOTHYECKOE
HccIeIoBaHue. bbulo mmojydeHo S5 mNpeAMETHBIX CTEKOJ W OINKMCAaHHE TUCTOJIOTOB: KOXKa, JMUAEPMHUC HE

HU3MCHCHBI, BOJIOCAHBIC q)OHHI/IKyJ'II)I PAacCIIOJIOKEHBI B l'[OIlKO)KHOﬁ KJICTYATKC, 0OBIYHOIO CTpOCHUA. B




rpenaparax OTCYTCTBYET BOCHAIMTEIbHBIH HWHQWIBTPAT, OTCYTCTBYIOT YydacTku ¢ubpo3a. HMHOpoaHBIX

06pa30BaHI/Iﬁ B nIpeciax UCCICAOBAHHOIO MaTepuralia HE O6Hap}/)KCHHO.

Crycrs 7 gueit Opia 3a0uTa 1 2 BpeMeHHas TpyIa, JalbHeHas mporeaypa Onucana BhIIIe.

B xone TIPOBEACHOTO HUCCICAOBAHNA YCTAHOBEHHO YTO, JaHHBIE HUTU HE BBIZBIBAIOT KJIETOYHOM p€akouun B

OpPraHn3Me€ M PacCcachIBAIOTCA IOJHOCTBIO IOCIIE UX BPEAPCHUSA, B CICACTBUE YE€r0 MOXKHO CAECJIATh BBIBOJ, YTO

MIPY IPIMEHEHUH AaHHBIX ME30HNTEH, (hrbpo3a He BO3HHUKACT.

Tabnuya 1
Knaccugurayus mezonumeti
Ponosoe CrIpbe Coxpanenne
Ha3BaHHE MPOYHOCTH (JIHH)
HatypanbHbie IIpocToit keTryT Ioacnuzucras 5-7
o6oin. T. K. oBerg
HatypanbHbie XpOMUPOBaHHBIH Kerryt 10-21
KETreT HMMIIPETHHPOBAHHBIN
COJIIMH XpoMa
CuHTeTHYECKHE [Homwurnukonuex Dexon I'omomomumep 24-30
oBas kuciota (40-60 TIIMKOIIHIA

JTHEN)

CuHTeTHYECKHE TTOJTUTIIAKTHH Vicryi Kononmmep 24-30
MOJIOYHOH H
TJIMKOJIEBOW KUCIIOT
CuHTeTnyeckue [Monnanoxcazon( PDS Iommacrep- 67-70
180-240) TOJIUMEpP
CuHTeTnyeckue ITonuraukoHaT Maxon 40-50
CuHteTnyeckue INonuraexanpox Monocryl Knukxonua- 21-28
25 KaIlpoJIaKTOH
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[IpropuTteTHBIC HampaBieHHS pa3BUTHSI PecrmyOnmkm Antail — 3TO pekpeamust u TypusM. TopdsiHOoe
pPaCTUTENLHOE ChIphe TOPHBIX paliOHOB fora CHOMpH ocTaeTcs Malio ucciaenoBaHHbIM. OCOOEHHOCTBIO TOpda Kak
OPTaHMUYECKOTO CHIPBS SBISAETCS 3aBUCHMOCTH €TI0 COCTaBa M CBOWMCTB OT MPHUPOIHBIX yCIOBHH, B KOTOPHIX OH
(hopmupyeTcsl, CII0)KHOCTh XUMHYECKOT'0 COCTaBa, a TAK)KE HEOJHOPOJHOCTh CTpAaTUrpaduu TOPQIHBIX 3aexen.
Xumuueckasi nmepepadboTka U Mogudukanus Topda 1 MEITUIMHBI U 0aTbHEOIOTUH, TIOJYYCHUE MPEIapaToB C
orpezieIeHHBIMHA  (hapMaKOJIOTUYECKHMMHU CBOMCTBAMM TpeOyeT TINATEIbHOW MOJAOOPKH TOP(QSHOTO CHIPbS C
XapaKTEPUCTUKONW OOIIETEXHWYECKUX CBOWCTB M  YIIYOJICHHBIM H3y4EHHEM XUMHYECKOTO cocTaBa
OpPTaHMYECKHX M MHHEPATbHBIX KOMIIOHCHTOB, OMOJIOTHYECKH AaKTHBHBIX coenuHeHnil. Hamumdne ceippeBOi
0a3pl, HHM3KAasg TOKCHYHOCTh, IMIMPOKHH CIEKTP (HapMaKOJIOTHYECKHX CBONCTB pPAa3NWIHBIX OHOJIIOTHIECKU
AKTUBHBIX KOMITIOHEHTOB TOp(a ONpeAeIOT MIMPOKOE UCCIIeI0OBAaHUE ero (papMaKoIOTHIeCKUX CBOMCTB [6, 7].

HccnenoBanus coctaBa opraHudeckoro pemiectBa TopdoB Ceepo-Boctounoro u llenTpansHoro Anras
MMOKA3aJId, YTO T'YMUHOBEIC MPENapaThl, BRIACICHHBIC U3 PETHOHAIBHOTO TOp(a, MOTYT SIBJISTHCS HATYPaIbHBIMU
WHTPEIMCHTaMHU JIIsl KOPMOBBIX J100aBOK, BETCPHHAPHBIX IPEHapaToB W Pa3sHOOOPA3HOW MPOMYKIHH IS
KypoptoJjoruueckoir otpaciu [opHoro Antas [1, 2, 3]. B pesynabTare MOpOBEIEHHBIX HCCIIEIOBAHUIMA
YCTQHOBJICHO, YTO MPHUMEHEHHE SKCIIEPUMEHTAJIHHOTO KOPMOBOTO TYMHHOBOTO IIperapara, MOJIYYeHHOTO Ha
ocHOBe mepepaboTku Topda CeBepo-BocrouHoro Amrasi, MONOXKHTENFHO OTPA3WIOCh Ha YPOBHE MHKPO- U
MaKpO3JIEMEHTOB, Ha MOP(HOJIOTHIECKON  OMOXUMHUIECKON KapTHHE KPOBU MapajoB-poradei [3].

Lenpro mpencTaBneHHON paObOTHI SBISETCS ONPEICIeHNE O0METeXHNUECKUX MTOKa3aTelNell u psiaa dIeMEeHTOB
B IIEPEXOAHBIX W HU3MHHBIX Topdax IOro-Bocrounoro Anras. Crenens pasznoxkenusi onpenensum no 'OCT
28545-89, 3ompHOCTB - [OCT 11305-83, 06Mennyr0 kucaoTHOCTh (pHker) - TOCT 11623-89, ruapomuTuyeckyro
kucnotHocth (Hr) — T'OCT 27894.1-88, cymmy mHoryomeHHbIX OcCHOBaHWil (Sg) ompeneisii 1Mo MeTomy

Kammena-I'wipkoBuna. OmnpepencHue oOmero asora, MoABMWXHOTO  ¢ochopa (B mepecuere Ha Pr0s)




ocymectisuin 1o [OCT 27894.3.88-'OCT 27894.6-88, moxswkHoro kanus (B nepecuere Ha KyO) - mo
TI'OCT 26718-85 [4].

[IpoBeneHHBIE paHee HCCIEIOBAHNS KOMIOHEHTHOTO COCTaBa OPTaHUYECKOTO BEIIECTBA TOPHBIX TOP(HOB
BBEIIBIJIM PETHOHANBHBIE OCOOCHHOCTH CHIPREBOTO MOTeHIMana pecrmyOmuku [1, 2]. OOmerexHudeckue
TTOKa3aTeIH U COIepKaHMe Psi/ia QIIEMEHTOB B BRICOKOTOPHBIX Topdax KOro-BocrouHoro Anrasi mpeacTaBiIeHBI
B Tabmure. Ilepexomnsnii Topd mmeer oOMeHHyIO0 KHcIOTHOCTH (pHkc1), paBHyo 4,8, ruapoimTHUecKas
kucnotHocth (H;) ero nesnauwmrensna: 5,7-7,0 mr-skB/100 r. CpenHss BeJMYMHA CYMMBI IOTJIOIICHHBIX
ocHoBaHui cocrasisier 29,1 mr-sks/100 r. Ilpu Onu3KOW 30BHOCTH U BEJIMYMH OOMEHHOW KHCIOTHOCTH
mepexofaubix  TopdoB  Cesepo-Boctounoro wu  FOro-BocrouHoro AnTas pa3in4arOTCs — BEIUYHHBI
THIPOTUTHIECKON KHUCIOTHOCTH M CYMMBI IIOTJIOMICHHBIX OCHOBAHWH: yKa3aHHBIE ITOKA3aTENd CYIIECTBEHHO
BEIINIE JJIs1 HU3KOTOpHOTO Topda. ComepikaHHE MOABIKHOTO Kalliisl B INEPEXOAHBIX TOP(ax COMOCTaBHMOE,
KOJTMYECTBO OOMIero a3zoTa B JBa pa3a OOJbllle B HHU3KOTOPHOM IEpexoJHoM Topde. BricokoropHsbii

TIePEXOAHBIN TOPP coAep UT B 3 paza Oosbie moasmwxHoro pocdopa — 38 u 11,4 mr/100 T cOOTBETCTBEHHO.

Tabnuya 1
Obwemexnuyeckue ceoticmea mopgoe Anmaiickou 2opHol 0dracmu
Tun R; Oobwmenna | 'mpponut Cymma Nobw P>0s KO
Topda/aucio A, i AYecKas | MOIJIOLICHHEI
po06 KHCJIOTHO | KHCJIOTHO | X OCHOBaHHI
CTh ctb H; So
% pHkci Mr-3k8/100 r % mr/100 r
IOro-Bocrounsrii Anraii
ITepexonnsiii | R 15-60; 4.8 6.4 29.1 2.6 38.0 27.8
s A 13,5 4,3-5,6 5,7-7,0 15,3-38.,4 2,3-2,9 10,0-100,0 14,6-46,8
n=5
Husunusbii, R - 7.5 0,6 285.5 1,3 168.5 36.2
n=5 A53,2 7.2-7,7 0-1,7 20,4-598.5 1,0-1,7 110-322,5 17,2-76,0
CeBepo-Bocrounsrii Anrait
ITepexonnsiii | R 10,3; 4,1 55.2 176.8 52 114 244
s A 5-45 3,1-5,3 36,0-96 164,0-196 2,0-5,9 5,0-24,0 6,0-98.,0
n=10
Husunneii, | R 15-65; 5.5 63.2 75.7 3.6 83.2 293
n=21 A 30,5 44-73 24,0-102 60,0-116 1,8-5,7 24,0-198,0 10,0-58.,0

Topabie Topda xapakTepu3yroTcs 3HAYUTEIBHBIM Pa30pocoM 30JbHOCTH OT 7 1m0 56 %. Wccnenyemsrit
HU3UHHBIA TOp¢ IOro-BocTouHoro AnTas OTHOCHTCS K BBICOKO3OJIBHBIM Topdam (A, cocraBisier 53,2 %).
3o0pHOCTE TOpda, COCTaB €ro MHUHEPAIBFHOW YaCTH, KHUCIOTHOCTH OTPAXKAOT YCJIOBHUS BOIHO-MHHEPAIHLHOTO
pexnMa. 3HaYNTENbHAS 30JbHOCTh HU3MHHOTO Topda FOro-BocTtounoro AnTas cBsizaHa C €ro pacioyio)KeHUEM B
KokopuHcko nonwHe 1 oborameHHeM 30JbHBIMA KOMIIOHEHTAMH 33 CUET BTOPWYHBIX 3PO3HOHHBIX CHOCOB C
OKPY’KaIOMIMX BO3BBIIIEHHOCTEH. OOMEHHAas! KHCIIOTHOCTh BRICOKOTOPHOTO HI3HMHHOTO Top(a CABUHYTa B MEHEE
KHCIYIO 00JIACTh OTHOCHTEIBHO TAKOBOW BEIIMYMHBI HU3KOTOpHOTO Topda: 7.2-7,7 u 4,4-7,3 COOTBETCTBEHHO.

OTan4YuTeNIbHON O0COOCHHOCTHIO HU3WHHOTO BBICOKOTOPHOTO Topda SBISETCS O4YEHb Mauias, (pakTHUECKH
HyJIeBasi THIpOJUTHYECKass KucIoTHocTh (cpexusist Hr 0,6 mr-sks/100 r), y HuszkoropHoro topda — 63,2 mr-
9kB/100 1. BbICOKO30JBHBIH TOp( (oro-BocrouHoro Anras Xapakrepusyercs (PaKTHUECKUM OTCYTCTBHEM
THIIPOTUTHIECKON KUCIOTHOCTH. AHAJIOTWYHAS 3aBUCUMOCTH ObLTa BBIABIICHA JJIS a0aliCKOTO M COY3apOBCKOTO

topdoB LlenrpanpHoro Anras [5]. Manas Benmmunna Hr HuzuHHBIX TOpdoB LlenTpansHoro u FOro-Boctounoro




Aurast siBsleTcsl NOKaszaTeJeM MX HAacCBIIIEHHOCTH OCHOBAaHHSIMH, YTO Y/IOBJIETBOPHTEIBHO COTJIACyeTcs C MX
30J1bHOCTBIO. Tak, cpeaHssl BEIMYMHA CYMMBI ITOTJIOMICHHBIX OCHOBaHMH (So) A1 HU3MHHOTO BHICOKOTOPHOTO
Topda cocrasmszer 285,5 mr-3kxB/100 T (mpu A, = 53,2 %), y anzurHOTO Topha Ceepo-Bocrounoro Antas Sy
cocraBisieT 75,7 mr-3kB/100 T ipu cpeaneit 3oapHOCTH, paBHOM 30,5 %.

HezaBrucumo OT THITOBOH MPHHAMICKHOCTH TOPHBIX TOP(OB OOINBIIEe COMEpKAHUE a30Ta XapaKTEePHO IS
topda Cesepo-Boctounoro Aunras: 3,6-5,2 %, B HEKOTOPBIX 00pasax MepexogHOTo Topda ero coaepikaHue
nocruraet 5,9 %. I'opHble HU3MHHBIE TOpda 00OrameHs! MOABHKHBIM (OCPOPOM B OTIMYUE OT HEPEXOIAHBIX
TopdoB, 1pu 3ToM B psiny H. Topd CeBepo-Bocrounoro Anras — H. Topd IOro-Bocrounoro Antas cpexnnee
cojiep>kanue noaBmxkHoro P Bospacraer 83,2 — 168,5 mr/100 r. CoxepkaHue TMOABMXKHOTO Kalusi B TOPHBIX
Topdax cocraBisieT B cpegHem 24,4-36,2 %.

B pesympraTe NPOBENCHHBIX WCCIIEAOBAHUH BBIABICHO pPa3HOOOpazne OOIMIEeTeXHWYECKUX IOKa3aTenen
HCCIIEYeMOT0 TOP(SHOTO CHIPBs, KOTOPOE HEOOXOANMO YUHUTHIBATH MPH IepepaboTKe pernoHaIbHOTO Topda, B
YaCTHOCTH, IS pa3paOOTKH METOJIOB OYHCTKH BBICOKO3OJIBHBIX TOp(HOB. 3HaAHHWE OCOOCHHOCTEH cocTaBa U
OOILETEeXHNYECKNX CBOWCTB TOPHBIX TOP(OB IO3BOJAET YNPABIATH MX CBOHCTBAMH B OIPEJEICHHBIX

TCXHOJIOTMYECKUX MPOoLCCCax U HCJICHAIIPABICHHO UCIIOJIb30BATh PECYPChl PET'MOHAJIBHOI'O ChIPbA.
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Annomauyusa. B nacmoswee epems npumenenue OUOMEXHONO2UN 8 NUWEBOU NPOMBIUWICHHOCHU S6IACMCS
AKMYanibHbIM HANPAGIEHUEM UCCIe006ANUL, 6 YACMHOCMU, 8 C6A3U C UMOPMO3aMeujeHuemM u KOHMpOem
cooepocanus 2eHHO-MOOUPUYUPOBAHHBIX UCTNOYHUKOE 6 Nuwedblx npodykmax. Llenvio nawux ucciedosanuil
AnAemcs 0OHapydiceHue 2eHHO-MOOUPUYUPOBAHHBIX UCTMOYHUKOE COU 6 HEKOMOPLIX 20MOBbIX NPOOYKMAX,
npooasaemvix 6 Poccuu. B nacmoswetl pabome cpagnusaromes 0sa memooa sxcmpaxyuu [JTHK ¢ odnapyocenuu
MPAHCSEHHOU COU, NPUMEHAEMBIX K OONLUOMY YUCTY COEBbIX NPOU3BOOHBIX 20MOGLIX NPOOYKIMOE NUMAHUS,

MAaKux Kax HanumKu, nevenve, Wokouao, 06pabomanHoe Maco, coesblii coyc u mogy.

Introduction. The application of biotechnology in food industry is not new. Traditional biotechnology has
played a key role in the production of food for over thousands of years. For many centuries, the process of
fermentation has used microorganisms (yeasts and bacteria) to produce beer, yoghurt and cheese. Naturally,
occurring microorganisms occur in bread making and beer brewing and nowadays, traditional biotechnology
techniques are still widely used in the production and preservation of foods [1]. Modern biotechnology is a term
adopted by international convention to refer to biotechnological techniques for the manipulation of genetic
material and the fusion of cells beyond normal breeding barriers. The two main techniques that gave birth to
modem biotechnology are as follows: A- Genetic Engineering: It includes techniques to alter the nature of
genetic material (DNA and RNA) to introduce these into host organisms and thus change the phenotype of the
host organism’s-Chemical Engineering: It involves maintenance of sterile microbial contamination free
condition in chemical engineering processes to have growth of only the desired microorganism/eukaryotic cell in
large quantities for the manufacture of biotechnological products such as antibiotics, vaccines, enzymes,
medicines, hormones, etc. Genetically modified organisms (GMOs) are organisms (i.e. plants, animals or
microorganisms) in which the genetic material (DNA) has been altered in a way that does not occur naturally by
mating and/or natural recombination. The technology is often called “modern biotechnology” or “gene

technology”, sometimes also “recombinant DNA technology” or “genetic engineering”. It allows selected




individual genes to be transferred from one organism into another, also between nonrelated species. Foods
produced from or using GM organisms are often referred to as GM foods [1]. The modification most commonly
includes the transfer of one gene, many gens or region of genome of interest from a different species. Sometimes
the transfer of artificially synthesized gene is also done into a target plant. The genetic material of interest is
inserted into the crop's genome using a vector. This vector might contain several other elements, including viral
promoters, transcription terminators, antibiotic resistance and marker genes (Fig. 1).Genetically engineered
plants are generated in a laboratory by altering their genetic makeup and are tested in the laboratory for desired
qualities. The genetic construct typically consists of the following elements: 1. The promoter, which functions as
an on/off switch for when and where the modified gene is active in the recipient plant/organism (Fig. 2).2. The
gene of interest (Transgene) which encodes a specifically selected trait. 3. The terminator, which functions as a
stop signal for transcribing the inserted/ altered gene. 4. Marker genes for distinguishing GMOs from non-GMOs
during crop development may be present. 5. Selectable marker genes allow to identify or isolate the cells that
express the cloned DNA and to monitor and select for the transformed progeny. 6. Residual DNA material from
insertion plasmid vectors. The specific objectives of this study focus screening some commercially available by

simple PCR techniques.
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Fig. 1.Typical plasmid constructor for transformation into plant by Agrobacterium tumefaciens [1]

Materials and Methods. Soy-based products were obtained from local supermarkets. Sampling was ensured
that no samples are labeled as containing GMO ingredients and belongs to different Russian brands. Twenty-two
samples included a variety of food products: 1. Biscuits (wafer, biscuits covered with chocolate and plain
biscuits), 2. Drinks (milk powder and liquid milk), 3. Processed meats (several types of sausage and hotdog), 4.
Tofu, 5. Soya sauce. DNA Method, Pure Link™ Genomic Plant DNA Purification Kit. Concentration and
Quality of Extracted DNA: Concentration and qualification of extracted DNA was determined by using a
spectrophotometer at the absorbance of 260 nm (A260) and 280 nm (A280). The purity of extracted DNA was
determined by using A260/A280 ratio. [2]. All oligonucleotide primers were diluted to working concentration of

10 pumol/ul with sterilized deionised water and stored at -20°C.

Residual DNA Residual DNA

{ // ) i Marker gene J Promoter; Transgene |Terminator| d // \

Fig.2. Simplified representation of a constructed transgene, containing necessary elements for successful

integration and expression




The amplifications by polymerase chain reaction (PCR) were performed in a thermal cycler. For each series,
a master mix was prepared. Each PCR reaction mix 25 pl total reaction volume contained 5 pl of template DNA
and the other necessary reagent are mixed together according to the instruction and completed to 25 pl with
sterile deionised water after that the master mix was divided into aliquots of 20 pl in 0.2 ml PCR reaction tubes.
All solutions are stored on ice during the preparation of the master mix.

Results. The results showed that the CTAB (cetyl trimethyl ammonium bromide) -based protocol gave good
DNA yield, and gave the best result and the highest DNA yield. The results showed that the CTAB (cetyl
trimethyl ammonium bromide) extraction method gave not only high DNA yield but also good DNA quality
(purity) with the A260/A280 ratio in the range of (1.75-1.91).

Amplification of GMO-specific sequence represent by 35S promoter and NOS terminator to screen for the

presence of transgenic material in samples (Table).

Table 1
Results of PCR Products for conventional PCR
N. | Code Food Products lectin | P35s | nos | ESPSE Pat
1. Al Soya Milk + + + + -
2. A2 Milk powder - - - - -
3. A3 Milk powder - + + - -
4. A4 Milk powder + - - - -
5. B2 Biscuits with chocolate + + + + -
6. B5 Biscuits with chocolate + - + - +
7. B6 Wafer - - - - -
8. B7 Wafer + + - + -
9. B13 Plain biscuit + - - - -
10. | B14 Plain biscuit + - - - -
11.| C1 Chocolate + - - - -
12.| C3 Chocolate + - - - -
13.| A9 Baby milk powder + + + + -
14.| C8 Chocolate with caramel + - - - -
15.| H2 Hot dog + + - - +
16. | H3 Hot dog + - + - -
17.] M8 sausage + + + + -
18. | M9 sausage + + + - -
19. | S1 Soya sauce + + + + +
20.| TI1 Tofu + - + - -
21.| A7 Baby milk powder + + + + -
22. | AlO Baby milk powder + - - - -

Conclusion. CTAB (cetyl trimethyl ammonium bromide) protocol was the best method with regard to the
quantity, quality and amplification of the extracted DNA; the results clearly demonstrate the presence of GM

soybean in the some food market.
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Annomayua. B mesuce paccmompenvl 60npOCbl 0 603MONCHOCTNU NONYYEHUS 8 NPOMBIULIEHHBIX Macuimabax
KapomuHouoo8 ¢ ucnoavzosanuem npooyyenma Phaffia rhodozyma. B pamxax pewenus eonpoca
umnopmoszamewjerus 6 Poccuu cuipbs 015 MEOUYUHCKOU U NUWEBOl NPOMBIULICHHOCIU NPedlaeaemcs
UCNOIL308ATNb MUKPOOUONIOSUNECKULL CROCOD NOYYEHUs KAPOMUHOUOO08, 6 KOMOPOM 8 Kayecmee OOHO20 U3
KOMNOHEHMO8 RUMAMenbHOU CPeObl UCHOTbIYEMCS OPOHCHCEBOU IKCIMPAKM, NOJYYEHHIN U3 HCUOKUX OMX0008

nueoeapeHyod NPOMBIUUIEHHOCMU - OCMAMOYHbLX 0p03fc9fceﬁ.

Carotenoid production for medical purposes (antioxidants) and food industry (food coloring) can be carried
out by synthetic and biotechnological methods. In Russia, industrial-scale carotenoids are obtained by processing
vegetable raw materials [1]. This method of production has several drawbacks. The main ones are: production
frequency, need for a large space and expansive equipment for raw materials storage. The drawbacks in
producing carotenoids from plant raw materials are also their deficiency, low content of target products in raw
plant, the dependence of carotenoids accumulation on climatic conditions, the complexity of the process control.
Biotechnological production is an alternative for carotenoid production in industrial scale. Nowadays, natural
carotenoids draw common attention. Moreover, biotechnological production of carotenoids is more economic
sound due to the possibility of using low-cost food-industry wastes and industrial substrates, cheap agricultural
raw materials as sources of nutrients. For instance, the capacity of Phaffia rhodozyma yeast to assimilate
different carbon sources such as glucose, maltose, sucrose, cellobiose, xylose, arabinose, lactose and fructose is
used for producing industrial pigments such as astaxanthin (54-100%), canthaxanthin (0-32%), B-carotene (0-
11%), 3-hydroxyquinone (0-22%) and quinone (0-7%). Microorganisms such as zygomycetes species, Blakislea
trispora are used for industrial production of carotenoids. B. frispora, for instance, is capable to produce
lycopene and beta-carotene. Depending on culture conditions this microorganism produces either carotenoid in

high concentration [1]. However, there are some drawbacks in using B. frispora as a producer. They include the
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difficulties in microorganisms culturing under stirring and maintaining optimal conditions for aeration. The
vegetative form of this producer is heterothallic mycelium.

Russian biotechnological production of carotenoids by using microorganisms is poorly developed. As of
2015 most of raw materials for the production of food colorants and medicines were delivered to Russia from
abroad, namely, about 80- 100% of raw materials for the food colorants production are now imported. Prolonged
stagnation in the development of cooperation between science and business has led to this situation. Today we
can observe the fast development of practically orientated research and its implementation. Import substitution in
the field of biotechnological production is one of the priority directions for the development of Russian
economy. We developed the procedure for carotenoids production using microorganisms as producers and
brewing industry liquid waste (resting yeast) as a source of nutrients. Brewery waste management is one of the
most urgent tasks in food industry in Russia [2]. While the most of the developed countries of Europe and
America have successful integrated approaches to solve this problem aimed to maximize utilization of waste
weak interaction between business (for instance, in food industry) and science. Therefore, optimization of
enterprises activities, efficient waste management and environmental conservation are still the problems in
Russia.

The purpose of this work is biotechnological production of carotenoids such as astaxanthin and beta-carotene
using Phaffia rhodozyma growing on the nutrients medium based on brewer’s resting yeast extract. Phaffia
rhodozyma was chosen as a producer by the following reasons: it has a relatively short culturing period (120-168
hours); it grows well both in solid and liquid synthetic or natural media containing carbon sources (glucose,
sucrose), nitrogen (yeast extract, urea), mineral salts (magnesium sulfate, calcium chloride, etc.); it is
heterotroph, facultative anaerobic and mesophilic microorganism with temperature range from 17 up to 23° C); it
is able to grow large biomass (around 50-60 g/L); moreover, it belongs to a group of unicellular fungi and is
easier separated from the liquid medium than bacteria [4]. Suspension of the brewery resting yeast was used for
yeast extract preparation. The liquid and solid nutrient media based on the yeast extract were prepared for
culturing carotenoids producer with introducing additional components (Fig. 1). Culturing was carried out in a
liquid medium for 168 hours at 20 ° C with a speed of agitation 150 rpm. Extraction of carotenoids from the cells
biomass was performed by suspending cells in dimethylphormamide (DMF), followed by extraction with ethyl

acetate and hexane mixture

Fig. 1. Ph. rhodozyma colonies in a solid medium

in the ratio of 1:2. Qualitative and quantitative determination of carotenoids composition was carried out by high
performance liquid chromatography with UV-visible detector. It has been shown that astaxanthin (Fig. 2) is the

major component of the extract obtained (Fig. 3).

Poccust, Tomck, 26-29 anpens 2016 r. Towm 4. buomenuimxa

82




XOI MEXAYHAPOIHAA KOHOEPEHIIMA CTYJEHTOB, ACIIMPAHTOB 11 MOJIOABIX YUEHBIX
«ITEPCITEKTUBBI PASBUTUA ®YHIAMEHTAJIbHBIX HAYK»

Astaxanthin

Fig. 2. Astaxanthin structural formula
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Fig. 3. HPLC chromatogram of culturing liquid extract obtained after culturing Ph. Rhodozyma strain in

brewery liquid waste

The experiments performed demonstrate the feasibility of using P. rhodozyma as a carotenoids producer
which grows in the nutrient medium containing brewery resting yeast. Further research will be directed toward
obtaining mutants of the initial strains, conducting screening of strains obtained during mutagenesis, optimizing
composition of culture medium and culturing conditions in order to increase the yield of target products and

improving a procedure for carotenoids extraction.
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Annomauyusa. Ha ocHnose eudpaszuoa neKmuHo80U KUCIOMbL NOLYYEHbl XUMUYECKU-Cuiumole MUKpO2eiu,
obnaodarouue 8bICOKOU NOBEPXHOCMHOU AKMUBHOCMbIO. [l cunme3a Npou3800HbIX NeKMUHA UCNOTb308d1ACH
uemvlpexXKOMNOHeHMHas KoHoeHcayus Yeu ¢ yuacmuem anupamuyeckux anvoecudos u uzoyuanuoos. Cmpoenue
NOJYYEHHbIX COeOUHEHUU YCMAaHOB1eHo ¢ nomowbio memooos AMP u UK cnekxmpockonuu. Mukpozenu nekmuna
CMadUIUBUPYIOM  DMYAbCUU  MACT0-6-800€ C YYACMUEM DA3IUYHbIX OP2AHUYECKUX GEWeCns, mMaKux Kax
HegmenpooyKkmvl, MOLYO, XAOPUCMBII MEMULEH, pacmumenbHoe macio. Mexanusm cmabuiuzayuu OCHO8AH HA
00pa3z08aHuu ClOs 2eiegblX yacmuy Ha nogepxwocmu pazoena gaz (dmyavcuu Iluxepunea). Ha ocroge
NOOOOHBIX IMYAbCULL NOTYYEHbl MUKDOKANCYIbL NYMeM OMBEPHCOeHUs. 2elisl ¢ NOMOWbIO UOHO8 KAlbyus Ul

NOJIUMEDPHBIX KAMUOHOB.

Both nanoparticles and microparticles have got potential application in the formulation of novel dispersed
systems containing emulsified oil or water droplets. Food colloids commonly contain dispersed particles with
sizes ranging from just a few nanometers to tens of micrometers [1]. In many of these systems the particles
participate in the stabilization of the multiphase structure by providing a physical barrier to emulsion droplet
coalescence. This type of stabilization is commonly called ‘Pickering stabilization’ after the pioneering work of
Pickering more than a century ago [2]. Hydrophilic microgels can be defined as the swollen particles within the
generally accepted colloidal range of 100 nm to 1 um, which can absorb and retain large amounts of water. The
great water content in a hydrogel and ability for architecture control via cross-link density determine the unique
properties of this material; such as good biocompatibility and controlled transfer of various compounds in and
out of the gel. Polysaccharide-based microgels have also attracted a great deal of interest in many biomedical
applications, because they have all the properties of synthetic polymers as well as being renewable,
biodegradable and easily available from commercial sources in industrial scale. Different capsules are
formulating based on naturally polysaccharides such as cellulose, pectin, chitin, starch, arginate etc. Pectins are

heteropolymers of primarily D-galacturonic acid (AGA) and galacturonic acid methyl ester residues that are




widely encountered in plants. The major categorization of pectins is based on their methylesterification
characteristics which can alter their functional properties. When the degree of methylation (DM) in pectin
molecules is higher than 50%, they are usually named as high methoxylpectins (HMP) which form gels after
heating in concentrated sugar solutions ( >55%) and pH< 3.5[3]. Pectins with a lower extent of methylesters are
named as low methoxylpectins (LMP). LMP products gel in the presence of calcium ions and polyions in which
case, a high concentration of sugars is not necessary; therefore the applicability can be extended to a wider range
of food products such as low-calorie or diabetic food applications. The objective of this research was to explore a
novel method for plant oils encapsulation using derivatives of pectin. Pectin matrix has got application in
microencapsulation of essential oils. Essential oils are natural aromatic hydrophobic products obtained from
plants. They are more useful as perfumes, medicines, in food and the flavoring industry. Encapsulation of
lipophilic compounds requires the preparation of emulsions, usually oil in water emulsions, which should be
stable during the entire encapsulation process. Pectin and its derivatives is a polymer which is able to produce
stable emulsions at low concentrations [4].

In our work we have used stepwise formation of microcapsules as follows: (1) modification of starting
pectins via chemical cross link by Ugi reaction, (2) creation of emulsion, (3) interaction of emulsion with
calcium ion or hexamethylenguanidine chloride. This technique is based on the Ugi four-component reaction
(aldehyde, pectin hydrazide, isonitrile and carboxylic acid) and it was carried out in presence or absence of
hexamethylene guanidine chloride with cetylpyridine chloride as interfacial catalyst. In our initial work the low
methoxyl pectin and pectinic acid have been selected as a starting material for microgels synthesis [5]. In this
work we have used pectin hydrazideas a starting reagent due to the presence of carboxy and amino groups in its

structure (Fig.1).
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Fig. 1. Ugi reaction with pectin hydrazide

Various aldehydes (formaldehyde, isobutyraldehyde, cyclohexanecarboxaldehyde) and isonitrile (3-picolyl
isonitrile, cyclohexaneisonitrile, 5-isocyanomethyl-benzo [1,3] dioxole and 3-pyrrolidine-1-yl propioisonitrile)
were used in Ugi reaction and degree of substitution was evaluated using NMR spectra. The size of
microcapsules was measured with dynamic light scattering technique (DLS). NMR spectra with satisfied results
were obtained for the preparation of microgel samples. This work is also focused on the formation of the
polysaccharide interfacial films from colloidal suspensions of polysaccharide microgels. A low degree of

esterification favors the strong interaction between polymer chains and makes possible agglomeration of pectin




in diluted solutions. In this work a stable oil-in-water emulsion was created on the basis of Ugi reaction products.
Various solvents were used as follow: heptane, crude oil, benzene, toluene, chloroform; between them toluene
was selected as a model solvent. The drop test indicated that oil-in-water (o/w) emulsions were obtained in all
cases. The targeted emulsion for practical applications was created usingsoy oil. Then, the emulsion was
interacted with different volume of hexamethylene guanidine chloride polymer in order to find out the optimal
ratio to produce microcapsules. Typical procedure for obtaining of microgel with low degree of substitution
includes following steps: 20 ml of pectin hydrazide solution (2.65%) was diluted ten times and after 20 minutes
35ul of 3-picolyl isonitrile, and then, after 20 minutes135ul of isobutyraldehyde were added. The solution was
titrated with diluted HCI in order to achieve optimal pH (6-5) for the reaction. After one day concentrated acid
was added until we got pH around 3 for isonitrile hydrolysis. Using acetone the precipitate was isolated and dried
to dryness. Typical procedure for obtaining of microcapsules includes the following steps: 100ml of diluted
pectin derivative solution was titrated with Sml of hexamethyleneguanidine chloride solution. The colloidal
solution obtained was mixed with 50 ml of toluene with shaking and mixing with magnetic stirrer. Again the
mixture was titrated with the same polymer until precipitated was formed which indicate the formation of
envelope around droplets.

Microgels on basis of pectin hydrazide obtained via the Ugi reaction were used as model compounds for
evaluation of the oil in water emulsions stabilization with colloidal particles. As a result the stable microcapsules
with average diameter in the range 25-30 um have been obtained. We have succeeded in obtaining of stable
emulsions with these microgels as the Pickering-type emulsifiers at concentrations in the range of 0.5-1.5 g/L.
Emulsions were solidified with addition of hexamethylene guanidine chloride or calcium ions to produce the
stable microcapsules. This approach opens the way to rational design of microcapsules on the basis of natural

polysaccharides.
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Abstract. The article describes the use of a hydrogel based on polyhexamethylene guanidine hydrochloride as a
wound healing agent. Hydrogels were obtained by crosslinking amino end groups of the polymer with aldehydes,
which led to the formation of highly swellable hydrogels based on polyhexamethylene guanidine hydrochloride
having high antimicrobial activity. Evaluation of wound healing was performed by linear modeling skin wound

on laboratory animals.

Ilpy 7neyeHMHM OTKPBITBIX paH, MOCICONEPAIMOHHBIX IOJIOCTEH M 05KOTOB CYIIECTBYET BEPOSITHOCTH
3apakeHUs] MOBPEKICHHON MOBEPXHOCTH KOXKHBIX IMOKPOBOB MHUKPOOPTaHM3MAMHK BBI3BIBAIOINIUMH PA3JIUYHBIC
MHQPCKIUOHHBIC 3a00JICBaHMS W TPUBOIAIIME K CEPHE3HBIM OCIOXHCHHUSIM, HE HCKIFOYAIONIMM JICTaTbHBIN
HCXOJA. AKTyallbHBIM pCIICHHEM STOH MHpoOJIeMBbl OyAeT SBISAThCS pa3paboTka OWMOLUIHBIX MAaTCPHAIIOB,
CHOCOOHBIX TPENATCTBOBATH 3apaXCHUIO M 00ECIeYMBaTH UINTEIBHYIO 3aIIUTy OT NEHCTBUS MATOT€HHOW
MHUKPO(MIIOPEI, a TaKKe CIIOCOOCTBOBATH OBICTPOMY 3a)KHUBJICHUIO TIOPAYKECHHBIX YYaCTKOB.

[lepcriekTHBHBIME MaTepuaJlaMH IS JICUCHHUS PaH M 0’KOTOB MOTYT OBITh MOTMMeEpHBIE Tuaporenu [1] c
KCIOJB30BAHUEM HMX B KAUCCTBE MATPHUI-HOCHTENICH JIEKAPCTBEHHBIX CPEICTB, MPH 3TOM TejIecoOpa3yrolue
MOJUMEPBl  JTOJDKHBL  007aaTh OMOCOBMECTUMOCTBIO U CIIOCOOHOCTBIO OOpa30BBIBATH KOMIUICKCHBIC
coequHeHus. K TakuMm momuMepaM MOXKHO OTHECTH MOJHAKPUIOBYIO KHUCIOTY U TMOJUBHHUJIOBBIA CIHPT,
OJTHAKO, ITH T'elic00pa3yroIue MOJIUMEPEI He 001aJal0T CBOMCTBAMU OMOPA3IIOKCHHS U HAIMYUEM COOCTBEHHOU
AQHTHUMUKPOOHO!N aKTHBHOCTH, ITO3TOMY HCIOJB30BaHHE 3THUX IOJIMMEPOB OTPAHUIMBACTCS TOJIBKO B Ka4EeCTBE
Hocutens. K kimaccy mommmepoB 00JamaromnX BCEMH BBIIIE MEPEYHCICHHBIMU CBOWCTBAMH MOKHO OTHECTH
TTOJTUTYaHUIMHBI UCTIONIb3YeMble B Ka4eCTBE aKTHBHBIX ar€HTOB MHOTHX JA€3WH(EKINOHHBIX CpeAcTB [2, 3], 9To
B COBOKYITHOCTH C MaJOTOKCHYHOCTEIO, a TAK)Ke MPOCTOTON CHHTE3a AeNaeT WX IePCIIeKTHBHBIMU MaTepHaIaMH
HE TOJBKO JUIs TPUMEHEHHWS B KA4eCTBE 3allMTHOTO CPEJCTBAa MPEIOTBPAIIAIOIIEIO NPOHUKHOBCHHE
MHUKPOOPTaHU3MOB B MOPAKEHHBIC YYACTKU KOKHOT'O IOKPOBA, HO JIUISI 32)KUBJICHUS PaHbI B IIETIOM.

[Monurexkcamermenryanuaus rugpoxiopun (II'MITX) Obul CHMHTE3MpPOBaH IMyTEM IOJIMKOHAEHCALMH B

paciuiaBe rekCaMeTUJICHAWaMHa U TYaHUAWH THAPOXJIOpHUAa 10 CXEMC!
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Ionyuennsiit ruaporens Obi1 uccnenoBan meromamu MK-crnexrpockormuu m TI/ACK amamuza. Tak npu
cpaBHeHun criektpoB III'MI'Tx u ruzpporens (puc. 1), BUAHO, 4YTO B 00JACTH MOIJIOIICHHUS aMUHOTPYII IPH
3250 ¢! y rmaporens HaGMIOMAETCS YMEHBIICHWE HMHTEHCHBHOCTH MOJOC, YTO OOBACHAECTCS PacXOmoM
KOHIICBBIX AaMHHOTPYIII TIONMMEpa, B3aMMOJACHCTBYIOMHX C (opMampaerngoM. 3a cdeT oOpa3oBaHHSA
METHJICHOBOTO MOCTHKA, CBS3BIBAIONICTO KOHIICBHIE AMUHOTPYINIBI, AaTOMBI ~ a30Ta, HPOSIBISIOIINE
OTpHIATENFHBI WHAYKTUBHBIA 3¢ dekt, ycmnuBaroT mnoispHocTs -CH- rpymnmsl, OIOKHpYS HOXHHYHBIE
nedopmarmonnsie konebanus (1460 cm™!), mpu 3TOM TPOBOLMPYS YCHMIIEHME BEEPHBIX M KDPYTHJIBHBIX B

nuanazone ot 1350 em™! mo 1270 eml.
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Puc. 1. UK Cnexmput ITI' M1 2x (1), 2udpoeens (2).

TI/ACK amanms Tuaporeis MOKa3al, 49TO IIOTEPS MacChl HaumHaeTcss npu Temmeparype 120°C u
CONPOBOXKIACTCS  XapaKTepHBIM dK30TepMuueckuM dddexktom mpu  225-229°C. BeposiTHO, B 3TOM
TEeMIIEpaTypHOM HHTEpBaJie NPOUCXOAUT OTHICIUIEHHE METHICHOBOW TPYIIIBI, 3aKIIOUYCHHOH MEXIy IBYMS
aTomamu azoTa. OctanbHbie Y3 PEKTH CB3aHbI ¢ pasnoxkeHneM [II'MITx [5].

PaHozaxuBnstomee AefcTBHE TUAPOTENEH NPOBOAMIN IIyTEM CpPaBHEHHS C LIMPOKO IPUMECHIEMBIM
npenapaTom <«JIeBOMEKOIIb)>, B YCIOBHAX MOJEIMPOBaHUS JINHEHHOW KOXKHON paHbl Ha KpBICaX.

Ha ¢one wcmonp3oBaHMS THAPOTENS Yy BCEX JKUBOTHBIX ONBITHOW TPyNIbl HAOIIOHanach pereHeparys
SNMTENUs. 110 KpasM paHeBOro JedeKra, a TaKKe XOpPOLIO pa3BHTas TIpaHyJSALIUOHHAs TKaHb C OOJBIINM
KoJINuecTBOM (pUOpOOIacCTOB, TMCTHOLMTOB M MOHOHYKENApHBIX JICHKOIMTOB. B TpaHyNsIIMOHHOW TKaHH
OB BUIHBI OPHUEHTUPOBAHHBIE B FOPU30HTAILHOM HaIpaBJICHUM HeOONbLIME TSKH (GUOpoOIacTOB H
HUTH KoJigareHa, cOpMUPOBaHHBIE B IMYYKH, BEPTUKAIBHBIE KAIMUISIPHl, BOKPYT KOTOPBIX HAOJIIOAAINCh

CKOIUIEHHs MakKpodaraabHbIX 3JIEMEHTOB, IMPAKTHYECKH IIOJHOCTHIO 3aMEIIAIONINe ITOJUMOP(HO-IIepHbIC




JCHKOIUTEI. B OTIMYME OT KOHTPOJS OTCYTCTBOBAJIM HEKPOTHYECKHC HM3MCHEHUS, OTEK W BOCHAIUTEIbHAS
MHOWITPALUS B MPIWICKAIIUX K PAHEBOMY Ae(DEKTY TKaHAX.

Pe3ynbTaThl TEH30METPUUYECKHX HCCIICAOBAHUI, Mpe[CTaBlieHHbIe B TalJHIE, CBUACTEILCTBYIOT, YTO Y
JKUBOTHBIX TIEPBOW OMBITHOH T'PYIITEI MPOYHOCTh pyOna Oblia Ha 65% BBIINIE TOKA3aTeNs KPbIC KOHTPOIBHOM
rpymnsl. [Ipu 3TOM mpenapaTt cpaBHEHUsI MOBBIIIAT AaHHbIH TOKa3aTeNb M0 OTHOMICHHIO K KOHTPOJIO JIUIIbL HA
48%.

Tabruya 1
Brusinue eudpoeens na ocnoge III'MI ex u hopmanvoecuoa u 1e60MeKoIs HA NPOUHOCHb PYOYOBOL MKAHU

JIUHENIHOU PaHbL Y OenblX KPbIC

I'pynmel KUBOTHBIX [IpouHocTs pyOLIOBO TKaHH, KI
KonTponbHast, n=8 0,25+0,02
OmneiTHas 1 (rugporens), n=8 0,41+0,03*
OmnbiTHAS 2 (JIEBOMEKOJb), N=8 0,37+0,02*

[Ipumeganne: * — pa3nu4aus cTaTUCTHIECKH 3HAYUMBI Tpu P<0,05 Mexny TaHHBIMH KUBOTHBIX KOHTPOJIBEHON

¥ OIIBITHOU TPYIIT; N — KOJIUYECTBO JXKUBOTHBIX B I'PYIIIIC.

Takum 00pa3oM, Ha MOJICIIM JIMHEHHON KOXKHOW paHbI BHISBICHO BBIPAYKCHHOE PAHO3XKUBIISIONICE ACHCTBUC
runporens Ha ocHoBe [II'MITX u dopManbaeruia, 0 4eM CBUACTEIBCTBYIOT PE3yJIbTaThl PAHOTCH30METPUH H
JaHHBIC TATOMOP(OJIOTHYECKIX HCCIEIOBaHUIN, KOTOpBIC MOKa3adu OoJjiee BBICOKYIO CTCIIEHb CO3PCBAHHUS
TPaHyJSIMOHHON TKaHW W TPOYHOCTH pydOma. Criemyer OTMETHTh, 4TO THAporeids Ha ocHoBe I[II'MITx
WCCIICZIOBAaHHBIN B JaHHOW paboTe HE conxepkal B cebe aKTUBHBIC AHTUOMOTHYECKHE W AHTHCENTHYECKHE
COEIMHEHUS, II03TOMY IHpeanojaraeMboiii mnpemapaT Ha ocHoBe III'MITX MOXHO paccMarpuBaTbh Kak
CaMOCTOSATENIFHOE CpencTBO. [Ipu 3TOM, HanM4YHEe KOMIUICKCOOOPA3YIOMIMX CBOWCTB y MCXOIHOIO IOJIUMEpa
MO3BOJIMT YCOBEPUICHCTBOBATh COCTaB IIpermapaTa MyTeM CO3JaHUs KOMIUIEKCOB C JIEKAPCTBEHHBIMU

CpCACTBaMHU, YTO IMOJOKUTCIBHO CKAXXETCA Ha €TI0 3(1)(1)CKTI/IBHOCTI/I.
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Abstract. Chemically modified oligonucleotides have shown promise as RNA-targeting therapeutics for such
diseases as cancer, genetic disorders and viral or bacterial infections. The main obstacle on the way into clinic
for such derivatives is their insufficient cell uptake in cell culture in the absence of a transfection agent and,
often, poor bioavailability and stability in vivo. Synthetic nucleic acid analogues such as peptide nucleic acids
(PNA) or phosphordiamidate morpholino oligonucleotides (PMO) demonstrate high resistance to enzymatic
digestion. The compounds have been employed successfully as a lead for designing oligonucleotide derivatives
and conjugates with improved cell uptake. However, PNA or PMO have a backbone, which is considerably
different to the natural sugar and phosphate backbone of nucleic acids and thus require special methods for
their chemical synthesis. We have recently described a new type of nucleic acid analogue, which substitute a
charge-neutral phosphoryl guanidino group for a negatively charged phosphodiester group. The compounds
possess good affinity to complementary DNA or RNA and exceptional stability in biological media.

In contrast to PNA or PMO, phosphoryl guanidine oligonucleotides (PGO) incorporate natural sugars such as
ribose or deoxyribose and can be conveniently prepared via standard p-cyanoethyl phosphoramidite chemistry
by substituting Staudinger reaction for conventional iodine oxidation. We would like to report herein our recent
results on automated solid-phase synthesis of phosphoryl guanidine oligonucleotides (PGO) with either DNA,
2 ’-fluoro-DNA or 2'-O-methyl RNA backbone, their purification by reverse-phased HPLC and analysis by mass
spectroscopy as well as preliminary data by laser fluorescent confocal microscopy on their uptake into

mammalian cells in the absence of transfection agents.

IIpou3BoaHbBIE OJUIOHYKJIEOTHAOB paccMaTpUBAIOTCS B HacTosillee BpeMsl Kak nepcrnekruBHble PHK-
HATIPABJICHHBIC TEPANCBTUUCCKUEC CPEICTBAa JUIS JICUCHHS TaKuUX 3a00JICBaHMIA, KaK OHKOJOTMYCCKHE W
TCHETUYCCKHE OOJIe3HH, WH(CKIMH, BbI3bIBaCMble BUpycamu win Oakrtepusimu. OIHAKO, MIHPOKOMY
HCIOJIh30BAHUIO OJIMTOHYKJICOTHIOB KaK JICKAPCTBEHHBIX MIPEMAapaToB MPEMSITCTBYET UX CIa00e MPOHUKHOBCHHE

B KJIETKU in Vitro B OTCYTCTBHEC TpaHC(l)I/IIII/IpyIOHII/IX ar¢HTOB M HCAOCTATOYHAasA 6I/IOIIOCTyl'[HOCTI) u YCTOﬁqHBOCTL




in vivo. CHHTETHYECKHE aHAJIOTH HYKJIEUHOBBIX KHCJIOT, TaKMe KaK IENTHIHbIE HYKIEHHOBBIE KHUCIOTHI (PNA) n
¢dochopauamuaele  MoponuHoBble  onuronykieotuasl  (PMO), mokazanM  BBICOKYIO — YCTOHYMBOCTH K
(hepMEeHTATHBHOMY pacUICIUIeHHIO. JlaHHBIC COeNMHEHMS OBUIM HCIIOIB30BAaHBI UIS Pa3pabOTKH MPOW3BOAHBIX
OJIMTOHYKJICOTH/IOB U MX KOHBIOTATOB C YIIyUIICHHBIM ITPOHUKHOBEHHEM B KJICTKU. B 10 ke Bpems, kak PNA, Tak u
PMO o6nmazmaroT 0CTOBOM, 3HAYUTENFHO OTIMYAIOIIMMCS 10 CTPYKTYpe OT caxapodochaTHOro ocToBa MPUPOIHBIX
HYKJIEMHOBBIX KHCJIOT, M TPEOYIOT 0COOBIX METOIOB XMMHUYECKOTO CHHTE3A.

Hemano B HUXBOM CO PAH Obiim  monydeHbl MNpEACTaBUTENM HOBOTO  KJlacca  aHAJIOroB
OJIMTOHYKJIEOTH/IOB, COJCPXKAIMX BMECTO NPHUPOJHBIX OTPULATEIHHO 3apsDKEHHBIX (QocdaTHbIX Tpymi
He3apspkeHHble  (ocdopwiryanuauHoBele  rpynnbl  [1]. Beuto  mokazano, uto  QocdopuiryaHuanHOBBIC
omuronykieoTuas! (OI'O) o6ragaroT MOAXOAAMINME CBOMICTBaMU /IS TIOTCHIMAIEHOTO TPUMEHEHHS B KaUeCTBE
TEpaneBTHYECKUX areHTOB, a IMEHHO, BBICOKHM CPOJICTBOM K KOMIUIEMEHTApHBIM mocienoBarenbHocTsaM JJHK
u PHK, a Taxxe BBICOKOW yCTOWYHMBOCTEIO K pacuiericHuo ¢pepmeHTaMu. B otmuane ot PNA mmun PMO, ®I'0
COZIepXKAT OCTATKH NPHUPOAHBIX YIIEBOJOB, HampUMep, 2’-1e30KCHpH003bl Win 2’-O-MeTHapruO03bl, U MOTYT
OBITH TIOJNy4eHBl IIyTEM TBEPAO(A3HOTO CHHTE3a MO OObIMHOM QocduTaMugHOW cXeMe C IOMOLIBIO
aBroMaTmuyeckoro cuntesaropa JAHK/PHK ¢ 3ameHON cTaguu OOBIYHOTO OKHCJICHUS HOJOM peakiuei
Hltaynuarepa Mexay HMMMOOWIM30BAaHHBIM — Ha  IOJMMEPHOH  TO/IOXKKE  TpHAIKHIPOCHHTOM H
COOTBETCTBYIOIIUM a3ua0M. B HacTosmeM a0Kiase Mbl cOOOIIaeM O MOJTYYE€HHH HOBBIX HPOU3BOJHBIX OJIHUIO-
2’-O-MeTHIpUOOHYKICOTH/IOB, coJiep KaIux dhochopundocdazeHoBbie

([Tpuc(mnankmnamuno)hochopannnuaeH|pochopamuansre) rpynns! (puc. 1, a) [2].
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Puc. 1. a) Cmpykmypa oauzonykneomuda ¢ gpocghopungpocghasenosoii zpynnoii, R = Me, —(CHz)4—, R' = H,
OMe. 6) IIpogunu sn0yuu ogp BOKX onuzo-2 -O-memunapubonykieomudos ¢ pocgopungpocgaszernosvimu
epynnamu, (*) R = Me, (**) R = —(CH)4+

Jis monmydeHns: OMMTOHYKICOTHIOB ¢ (pochopundocha3eHOBRIMI TPyIIIaMHA ObLTa WCIOIH30BaHA PEAKIIUS
Irayouarepa  Mexay  HMMMOOWIM30BAaHHBIM  HA  TMOMJIOXKKE  JUHYKICO3HAPOCHUTOM M COJBIO
asuaoTpuc(auankmwiaMuHo )dochonus. Beeaenue GpochazeHOBOM rpymIbl B COCTaB OJMTOHYKICOTHAA TPUBOIUT

K HOSIBJICHHIO MACTEPEOMEPOB, KOTOPBIE MOTYT OBbITh pa3aesens! npu nomoru O® BOXX (puc. 1, 6).




XOI MEXAYHAPOIHAA KOHOEPEHIIMA CTYJEHTOB, ACIITMPAHTOB 1 MOJIOJAbIX YUEHBIX

«IIEPCIIEKTUBBI PAZBUTUA ®DYHJAMEHTAJIbHBIX HAYK» 7

[TokaszaHo, 4TO OJMIOHYKJICOTHIBI ¢ OAHOW MM IBYMS (ochopriadocda3eHOBEIMU TPYNIIAMH COXPaHSIIOT
CrocoOHOCTh 00pa3oBbIBaTh CTaOMIBHBIC KoMIuleMeHTapHble Komiuiekebl ¢ JIHK wmu PHK. Hammuwe naxe
onHoit dochopundocdazenopoit rpymnbl Ha 3’-koHIE 0JHro-2’-O-MeTHIPUOOHYKICOTHAA MOBBIIIAET €ro
YCTOWYMBOCTD K JEHCTBHIO 3°-3K30HYKJIIEA3, YTO ABIACTCS 3HAYMMBIM ISl NCTIOJIB30BAHUS TAKUX MPOU3BOJHBIX

OJIMTOHYKJICOTUIOB B OHOJIOTHYECKUX cpenax.

Paboma svinonnena npu noooepacke epanma PH® Ne 15-15-00121
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Abstract. The paper examined the antimicrobial properties of Pseudomonas aeruginosa strain 67. These
properties are due to the ability of these bacteria to produce complex of compounds with high biological activity.
Complex aromatics phenazine series plays an important role in it. Phenazines represent a group of heterocyclic
nitrogen-containing compounds showing a broad spectrum of antibiotic properties. Pseudomonas aeruginosa
produce phenazine compounds as the secondary metabolites. As a result of the study was to determine the
sensitivity group of test microorganisms to a complex phenazine compounds produced by Pseudomonas

aeruginosa strain 67.

B03MOXXHOCTH MCIIOJIB30BaHUsI OMOJIOTMYECKUX METOJOB 3allUThl PACTCHUH OT (PUTONATOI€HHBIX IPHOOB
u Oakrtepuil uccnenyercst naBHo. [IpuMeHeHHEe MHKPOOMOIOTHYECKUX IPEIapaToB MO3BOJIUT PEeali30BaTh
[IOYBEHHO-KJIMMAaTHYECKHH  MOTEHIMan  arpojanimadra, a Takke OHOJOTHYECKUH  IOTEeHIMAal
CEeNbCKOXO03HCTBEHHBIX pacTeHHH. Cpely NPeuMyNIecTB OHONPEnapaToB MOXKHO TaKKe OTMETUTH BBICOKYIO
JUINTENBHOCTD JeiicTBHs. OHM HE HaKAIUIMBAIOTCS B PACTCHUAX M HE BHI3BIBAIOT NPUBBIKAHHS Y HACEKOMBIX.

dunocepa npeacrasisieT coOOH CIOKHYIO IKOJOTHYECKYIO HUILY, 3aCEJICHHYIO MTOJIE3HBIMH, BPEAHBIMU
W HEUTpaJIbHBIMU JUI pacTeHHH MUKpoopraHudmMaMmu. OcoOblii MHTEpEC BBI3BIBAIOT POCTOCTHMYJIHPYIOLIUE
Oakrepun (plant growth-promoting bacteria - PGPB), cpenu kortopsix Haubosee u3ydeHa TIpymna
CBOOOTHOKUBYIIIMX 1 aCCOIMATHBHBIX POCTOCTUMYIIHPYIOIIHNX puzobakTepuii (plant
growth-promoting rhizobacteria - PGPR). Oguumu u3 mpencrtasuteneit PGPR sBasiorcs Gakrepum pona
Pseudomonas, nponymupyoompue aHTUOMOTUKH apOMaTH4YeCKOH IPHPOABI, C IIOMOIIBIO KOTOPHIX
MOJABIIACTCA Pa3BUTHE NATOTEHHBIX MHKPOOPTaHM3MOB. B 4mcio mponynupyemblX COSAMHEHHH BXOISAT
(eHa3uHBI, MPOSBISAIONINE AKTUBHOCTH 110 OTHOIIEHHIO K TI'PAaMOTPHLATENBHBIM M I'PaMIIOJIOXHUTEIbHBIM
OaxTepusim, a Takxe rpudam [1, 2].

Lenp paboTHI: M3y4HTh OMOJIOIMYECKOE ACHCTBHE KYyJIbTYpaJIbHOM >KUAKOCTH Oakrepuu Pseudomonas

aeruginosa, wimamm 67.




@DeHa3uHBbl ABISIOTCA OKPALICHHBIMU FETEPOLUKINIECKUMU a30TCOAEPKAIUMHU COEAUHEHUSIMHU, KOTOPBIE
MPOAYLUPYIOTCS  MCKJIIOYUTENbHO OakTepusMu. Morekyna (QeHa3sMHa MOXET COJep)KaThb pasHbIC
(yHKIMOHAIBHBIE TPYNIBI B Ka4eCTBE 3aMECTHTENeH, 4TO mpuaaeT eil pa3nudHble cBoiicTBa. Kpome Toro,

(heHa3uHBI 007aAI0T POCTOCTUMYIIUPYIOMNM AeHCTBUEM [3, 4].
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Puc. 1. Cmpyrxmypul HeKOmMOPbIX NPOUZEOOHBIX (heHA3UHA
I - gpenasun-1-xapbonosas kucioma, Il - 2-euopoxcugenasun; I - 2-euopoxcugpenasun-1-

kapboornosas xucroma, IV - nuoyuanun [5]

[TomyueHne KynbTypaJbHOW >KHAKOCTH MHUKPOOPTAaHW3MOB OCYLIECTBISUIM IyTEM KyJIbTHBUPOBAHHS
OakTepuu B TeUeHHUE 5 CYyTOK, C a’panmerd, mpu temmepatype 37 °C, Ha cpene Kunr b ¢ nobasnennem comu
HUTpaTa aMMOHHs. 3aTeM IIOJIOBMHA 00beMa KyJbTypaldbHON JKMAKOCTH  ObUIa HCHOJB30BaHA JUIS
ONpENEICHNS €€ AHTHOMOTHYECKOTO J[EHCTBHS MO OTHOWICHHIO K pALYy TECT-OPraHU3MOB METOJIOM
MocJIeIOBaTeNIbHBIX pa3BeJcHU. BTopas mnojoBuHa o0beMa KyJIbTYpPaJbHOW JKHUIKOCTH IIOJABEprajach
9KCTPAKIMHU JUISL ONIPEJICIICHUs COJIEPKaHMsI aHTUOMOTHKOB (PeHa3MHOBOTO PsiJia. DKCTPAKIMIO POU3BOIHBIX
(eHa3MHA OCYLIECTBIISIIIM 110 OPUTMHAJILHON METOJMKe, pa3paboTaHHOI B Xoze uccienoBaHui. O4HCTKA U
paszmeneHne  (EHA3WHOB  OCYMIECTBISUINCH C  HCIHOJB30BAHMEM  TOHKOCIOWHOH W KOJOHOYHOH
xpomaTtorpaduu.

C ucmosb30BaHUEM CIEKTPO(OTOMETPUH B YIBTPaHOIETOBOH O0OJIACTH CHIEKTpa, CHEKTPOCKOIIHH
AJEPHOTO MAarHUTHOTO pPE30HAHCA W H3MEPEHHEM TEMIEpaTyp IUIABICHHUS OYHIIEHHBIC JKCTPAKTHI
(heHa3MHOB aHAJIM3UPOBAIHN HA KAYECTBEHHBIH U KOJMYECTBEHHBIH COCTAB.

B pesyinbrare ucciaenoBaHHMs ObUIM TIONYYEHBI CIENYIONIME NPOU3BOJAHBIE (eHasuHa oT Oakrepuu P.
aeruginosa, wimamm 67: (eHazuH-1-kapOOHOBas KHUCIIOTA, 2-THAPOKCU(EHA3UH, 2-THApOKCU(peHa3uH-1-
KapOOHOBasi KMCIIOTA, NMHUOIMAHWH. MaKOpHBIM COeJMHEHHEM sBisieTcsl (heHa3uH-1-kapOOHOBas KHCIOTA,
HCXOMS U3 KOHIEHTPAIMH KOTOPOH B KyJIbTypalnbHOH KUAKOCTH, ONPEACIISUIA COOTHOIICHNS Pa3BEACHUI s
OTIpeIeTICHNAS aHTUMUKPOOHOH aKTHBHOCTH.

N3yueHo Omonornyeckoe NEeWCTBHE KyIbTYPANIbHON >KHIKOCTH Oaktepuu P. aeruginosa, wmamm 67 M
(heHa3smMHOB Ha psig TeCcT-opraHu3MoB: E.coli, S.aureus, B.subtilis, C. albicans, Saccharomyces sp. BeIsIBIeHBI
OaxkTepulMIHAs U OaKTepuocTaTHYECKas KOHLEHTpaK (eHa3nH-1-KkapOOHOBON KHCIOTHI 110 OTHOIIEHUIO K

TecT-opranu3mMam. PesynbraTsl npeacrasineHs! B Tabnuue 1.




Tabnuya 1

Onpeodenerue MUHUMATbHOU NO0ABAsIOW el KOHYeHmpayuu enasun-1-kapboHo8ol Kuciomol

Konuenrpanus ¢peHaszu-1-kapObOHOBOW KUCIOTHI, MI/J
TecT-opranusm 256 | 128 | 64 | 32 | 16 | 8 | 4 |2
Poct tecT-opranuszma
C. albicans - - - - + + + I
B.subtilis - - - + + + T T
S. aureus - - - - - + T T
Saccharomyces sp. - - - - - + + I
E. coli - - - - + + T T

«+»- IPUCYTCTBYET POCT, «-»- OTCYTCTBYET POCT.

VYcTaHOBNEHO, 4YTO  KyJIbTypalbHas JKUAKOCTb P.aeruginosa, wmamm 67  HPOSBISIET
AHTHOMOTHUYECKYIO aKTUBHOCTH 110 OTHOIIEGHHUIO KO BCEM TECT-KyJbTypaM. J[oka3zaHO, 4TO OakTepUIMIHOE
JeiicTBHE KyJIbTypanbHOH KUAKOCTH 00YCIOBICHO IPUCYTCTBUEM B HEW aHTHOMOTHKOB ()EHA3WHOBOTO PAJa.
Ilocne skctpakumm (PEeHA3WHOBBIX COCIWHEHUH aHTHOWOTHYECKOE NEHCTBHE KYNbTYPAIbHON JKHIKOCTH
oTrcyTcTByeT. UmcThle aHTHOMOTHMKM  (PEHA3HMHOBOrO  psAga  HPOSBISIIOT  HECKOJIBKO  MEHBIIYIO
AHTHOMOTHYECKYI0 aKTHBHOCTH IO OTHOIIEHHIO K TECT-OpPraHM3MaM, U3 Yero MOXHO CJIENaTh BBIBOJ, YTO
aHTHOaKTepualbHOe NeHCTBUE KyIbTYypalbHOU kunkoctu P. aeruginosa, wmamm 67 Taxke 0OyCIOBIEHO

HaJIU4YUEM APpYTrux OUOJTOTUUECKUX COCHHHGHHﬁ.
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Abstract. In this study, we aimed to study the distribution of macrophages (CD68+ cells) in the tumor
microenvironment of morphologically-distinct tumor populations of breast cancer: tubular, alveolar, solid,
trabecular structures, and discrete groups of tumor cells. In addition, we analyzed the expression of different
genes responsible for the monocyte recruitment and the regulation of macrophage polarization and function in
these populations of tumor cells. Thirty eight patients with breast cancer were enrolled in this study. The analysis
of macrophages was performed by immunohistochemical method, expression analysis — by microarray approach.
We showed that intratumor morphological heterogeneity in breast cancer is not related to macrophage
distribution. Macrophages were rarely detected in the microenvironment of morphologically-distinct tumor
populations and more frequently observed in distant microenvironment. The expression of the studied genes was
decreased in all structures excepting discrete groups of tumor cells, which demonstrated CCL2 overexpression,

and tubular/solid structures with high expression of BCG (EMMPRIN) gene.

BBenenue. BuyrpuonyxoineBast Mopdosoruyeckasl reTeporeHHOCTh MPHUCYIa MHOT'MM 3JI0Ka4eCTBEHHBIM
HOBOOOpa30BaHMSIM M BOBJICUEHA B OIYXOJIEBYIO IIPOTPECCHIO U PE3yJIbTaTUBHOCTD JISUeHUsI 3a0oneBanui [1; 2].
B omyxonsx MOIOUHOI Kene3bl MOpdosiorudecKas FeTepOreHHOCTh IPEICTaBICHA HATMYUEM IIATH Pa3IHIHBIX
THIIOB OIYXOJIEBBIX CTPYKTYp: TYOYJISIDHBIX, aJIbBCONAPHBIX, TPaOEKyISAPHBIX, CONMUAHBIX CTPYKTYp H
JUCKPETHBIX TPYII OITyXOJEBBIX KIEeTOK [3]. PazHble THIBI MOP(HOIOTHUECKUX CTPYKTYp OTIMYAIOTCS APYT OT
JIpyra He TOJIBKO CBOEH (JOpMOI M KOJIHIECTBOM COJAECPIKAIIMXCSI B HUX OIyXOJEBBIX KIETOK, HO TAKXE PAIOM
TEHETHYECKUX OCOOEHHOCTEH, YTO TO3BOJSIET 3aKIIOYUTH 00 WX NMPHUHAIUIEKHOCTH K PA3INYHBIM KIETOYHBIM
TIOTYJIALIUSIM OITyXOJIM MOJIOYHOH xkene3sl [4].

B Hactosiee Bpemsi HCCIIEIOBaHUS MEXaHWU3MOB (DOPMHPOBAHMS BHYTPUOITYXOJIEBOW MOPQOIOTHUECKOi

TE€TCPOTrCHHOCTH paKa MOJIOYHOM >KEJIe3bI (PM)K) HCMHOT'OYHUCJICHHBI. I/IHTepeCHLIM Ha Hall B3IJIAJ ABJIACTCA




(heHOMEH BO3MOXKHOTO BIIMSHHMS KIICTOK OITyXOJEBOTO MHUKPOOKPY)XEHHS, B YacTHOCTH Makpodaros, Ha
(hopMupoBaHHE BHYTPHOIYXOJIEBO Mopdosorudeckoir rereporeHHoctd PMIK. Panee BbICKa3bIBAIUCH
MPEIIOTIO0KEHNAS O BO3MOXHOH pPOJHM OIyXOJIEBOTO MHKPOOKPYKEHHS B PAa3BUTHH BHYTPHUOITYXOJIEBOH
TeTePOTCHHOCTH B [IEJIOM; OJHAKO SKCIIEPUMEHTAIBHBIX PadOoT MpoBeaeHO He ObuT0. Takum 0O6pa3zom, HacTosIIee
WCCIIeZIoOBaHNE ObUIO HANpaBICHO Ha W3ydeHHE 3aKOHOMEPHOCTEH pacmpeneneHuss MakpogaroB B
MHUKPOOKPYKEHUH PA3INIHBIX MOP(OIOTHIECKHX MOMYIISINN OMyX0IeBhIX kiaeTok PMIK.

MartepuaJjbl u MeToabl. B nccienoBanue 0bu10 BKIFOUeHO 38 60bHBIX PMXK (T7.4Ny-3M), Bo3pacT oT 35 no
80 net), B onmyxoJyieBoi TKaHM ((pUKCHpOBaHHBIE 0OPa3lbl) KOTOPHIX C MOMOIIBI0O MMMYHOTHMCTOXUMHYECKOTO
aHanuza ObUIO TpoBeAeHO TunupoBaHue MakpodaroB (CD68+) B  MHUKPOOKPYKEHHH — pa3jIMUHBIX
Mop(oIoTHIecKnX CTPYKTyp. Kpome Toro, ObUIO TPOBENEHO IOJHOTPAHCKPUIITOMHOE TPOGUIHPOBAHUE
(HUMAN G3 v2 Kit 8x60k, Agilent) pa3snu4HbIX MOP(OIOTHIECKHX CTPYKTYp C MENbI0 HACHTH()HUKAINN
SKCIPECCUPYIOMUXCS B OIYXOJIEBBIX KJIETKaX MapKepOB PEKPYTHPOBAHHWS MOHOIIUTOB, WX MOJSAPU3AINH H
perymsnun MakpogaraitbHbIX QYHKITHI.

PesyabraTel. CD68+ makpodarn BcTpedanauch KpailHe peiko BOJIM3M PassIMUHBIX MOP(OIOTHYECKUX
CTPYKTYp M 4Yallle BBIABISUIUCh B MUKPOOKPYKEHHH BJaJId OIyXOJeBBIX 37eMeHToB (p<0.05). B uacTtHOCTH,
BBIPAKEHHOCTh MaKpo(arajibHOH MOIyJISIMA B MUKPOOKPY>KEHHH alIbBEOJISIPHBIX CTPYKTYp coctaBuia 0,3+0,5,
TpabekysipHbix — 0,5+0,6, TyOymspubix — 0,2+0,4, comumabix — 0,64+0,9, auckpetHsIx rpymm kietok — 0,6+0,9,
TOTAa Kak B CTPOME, OTHAJCHHOW OT CTpyKTyp — 1,3%1,1. B ciywasx ¢ MeTacTaTH4eCKHM MOpakeHHUEM
nuMpaTuaecknx y3i10B Halmromanace Oonee crnabas mHpmIsTparus CD68+ makpodaraMum MUKPOOKPYKEHHS
TpaOEeKyMSAPHBIX CTPYKTYp W MAHWCKPETHBIX TPYIH KJIETOK M Ha OTHAJICHHH OT OIYXOJEBBIX CTPYKTYP.
WNudpunerpanus CD68+ makpodaramMu BOKPYT albBEOJSIPHBIX, TYOYISPHBIX M COJNHIHBIX CTPYKTYp HE ObLia
CBsi3aHa C JMM(QOTeHHBIM MeTacTasupoBaHHeM. B rpymnme OoJIbHBIX 0€3 MNpeaoNepalioHHOrO JIeYEeHUs
BBITNOJIHAJIOCh UCCIIEOBAHUE B3aUMOCBSI3M I€MaTOr€HHOIO0 METacTa3UPOBaHUSI C COCTABOM BOCHAIUTENILHOIO
nHuIbTpaTa BONM3UM MOP(HOJIOrHYecKuXx CTpyKTyp. OKa3alloch, YTO IPH HAIWYHUU T€MAaTOI€HHBIX METACTa30B
onpejensiack MeHee WHTeHcHBHas HHQuibTpauuss CD68+ Makpodaramm, pacroyararouiMUcCs BOKPYT
JTUCKPETHBIX TPYII OIYXOJIEBHIX KIETOK M Ha OTHAJCHWH OT CTPYKTYp, B CPaBHEHHH CO CIIy4asMH, KOTIa
OTJaJICHHBIC METaCcTa3bl OTCYTCTBOBAIIH.

Onenka skcnpeccuu reHoB CSF-1, CCL2, CCLS5, IFNG, IL12, IL23, IL4, IL6, IL10, IL13, ENAH (Mena),
CSF2 (GM-CSF) u BCG (EMMPRIN), BOBi€YEHHBIX B KOHTPOJb IOJSIPU3ALMU MOHOLMTOB U PETYIISIHIO
MakpodarajabHOro (peHOTHIIa CO CTOPOHBI OIYXOJIEBBIX KJIETOK, B Pa3IMUHBIX MOP(OJOIMYECKUX CTPYKTypax
OITyXOJIeH MOJIOUHOH KeJe3bl IoKa3alia Clieylone 3akoHoMepHocTy (tadbiuna 1). Oxcnpeccust reHoB (CSF-1,
CCL2, CCLS), cBA3aHHBIX C PEKPYTUPOBAHMEM MOHOLUTOB B OMYyXOJb, CHMXXEHAa BO BCEX CTPYKTypax IO
CPaBHEHHMIO C HOPMAJIFHBIM SITUTEINEM MOJOYHOH jkenessl. Vckimrouenune coctaBmsieT TeH CCL2, skcmpeccus
KOTOpPOTO TOBBIIIEHA B 3 pa3a B AWCKPETHBIX TPYHNIAax OIYXOJNEBBIX KJIETOK IO CPaBHEHHIO C HOPMOIi.
OKcrpeccusi TeHOB, BOBICYCHHBIX B AM((epeHInpoBKy MOHOIIMTOB B Makpodard 1-ro m 2-ro THIOB, TaKKe
OblIa CHU)KEHA WJIM TIOBBINICHA He3HAUNTENbHO. He OblI0 oKa3aHo BBICOKOH 3kcmpeccuu reHoB ENAH (Mena)
u CSF2 (GM-CSF) B pa3sbix cTpykTypax. OJHAaKO UHTEPECHBIM OBLJIO HAOIIOJCHUE BHICOKOI aKTHBHOCTH IreHa

BCG (EMMPRIN) B TyOyJIipHBIX M COJUAHBIX CTPYKTYpaXx.




Tabruya 1
DKenpeccus 2eH08, B0BNICUEHHBIX 8 ONYXOIb-MAKPOPALabHbIE 83AUMOOCUCIBUS, 8 PAZIUYHBLX

Mopgonocutecku-060cobaenHbix onyxoaegvix nonynayuax PMOK

Mopdonoruueckie CTPyKTYPhI

Tenbi PyHKuun TS AS SS TrS DG
CSF-1 219 | -156 | 238 | -1.03 | -2.19
CCL2 PEKPYTHPOBAHMC MOHOLATOB B 042 | -055 | 032 | -3.35 | 3.54

CCL5 omyxomy 377 | 383 | -3.76 | -3.64 | 222
IFNG 0.19 ; ; 0.46 ;
IL12 M1 nonsipuzanmst - - - - -
1123 ; ; ; ; ;
114 ; 041 | 041 | 035 | -0.23
1L6 M2 momspumars 055 | -036 | 091 ; ;
1L10 ; 059 | -0.49 ; ;
1L13 0.21 ; 031 ; 20.32
ENAH (Mena) TPANCIAOTEIHATR A - | 042 | - | 144 | -
MHTPALIAS

WHTAOMPOBAHUE MTPOOITYXOJIEBOH
aKTHUBHOCTH Makpo(aros,
YBEJIMYECHHUE MTPE3CHTAIIH
AHTHI'CHOB

WHAYKIUS CEKPEIIMA MOHOLIUTAMH
MMP-9 u VEGF u anruorenesa
Hpumeuanus: TS, myOynapuvie cmpyxmypol, AS, anveeonspuvie cmpykmypwl,; SS, conudnvie cmpykmypol, TrS,

CSF2 (GM-CSF) 0.57 -0.18 0.17 -0.25 -

BCG (EMMPRIN) 2.15 0.83 1.29 0.54 0.95

mpabexynapuvie cmpykmypul, DG, ouckpemmubvie epynnvl Onyxonesbix Kiemox

Takum o0pa3zoM, BHyTpHOIyXoJieBas Mopdooruueckas rereporeHnocts PMJK, BeposiTHO, He cBs3aHa c
pacrmipenieieHueM MakpogaroB B OITyXOJEBOM MHKPOOKPY)KEHHH. Makpodarn BCTpeyaluCch KpaiHE peaKo
BONM3H Pa3sNTUYHBIX MOP(HOIOTHUECKUX CTPYKTYP M Yalle BBIABIIUIINCH B MUKPOOKPYKCHHUH BIAIN OITyXOJIEBBIX
3JIEMEHTOB. JKCIIPECCHsI OCHOBHBIX I'€HOB, BOBICYCHHBIX B PEKPYTHPOBAHME W PETYJLAIHIO MaKpoQarairbHOTO
(eHoTuma, ObUTa CHIDKEHa BO BCEX CTPYKTYPax, 3a MCKIIOYCHHEM IUCKPETHBIX TPYHI OMYXOJEBBIX KIETOK,

JIEMOHCTPHPOBABILINX BBICOKYIO akTUBHOCTH CCL2, TyOyJISIpHBIX U COMUIHBIX CTpYKTYp - BCG (EMMPRIN).
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Annomauus. J[o601bHO uacmo pazeumue pakd MONCHO NPeOOMmepamums ¢ NOMOWbIO JYUEEOl Mepanuu ¢
npUMeHe-HueMm 2aMMa- Uil NPOMoHH020 usnyyenus. Kpome onyxonesvix kiemox npu paouomepanuu cmpaoarom
max sce u 300posvle mranu. Llenvlo ucciedosanus aenaemces paspadbomra cucmem 00CMABKU NEKAPCHECHHBIX
cpeocme npu NOBPENCOSHHUSX KOdcU Ol NPUMEHeHUs 6 Jiyueeoli mepanuu. Anmuoxcudanmol eumamuna E
obecneuusaiom bICOKUI NOMEHYUAT NO2AOWeHUsT CB0DOOHBIX PAOUKAN08, KOmMopvle 00pa3yrmces noo
oeticmeuem paouayuornou mepanuu. B dannoi pabome usyuanuce moxcuuHoCmb U paOUONPOMEKMOpPHbLL
NOMEHYUal Npeorazaemblx AHMUOKCUOAHMOE [N VItro ¢ UCNOIb306AHUEM JUHUU YEN08EUECKUX KIENOK

@ubpobracmos u TuHUY KIeMOK PaKa MOJIOYHOU Jcele3bl NOA0-dHCUmenbHblll 20pmoHopeyenmoptozo MCF-7.

More than 30% of cancer deaths can be prevented by radiotherapy [1] applying X- and gamma-ray or proton beam
radiation [2]. Intraoperative Radiation Therapy (IORT) such as the external beam radiation therapy (EBRT), the adju-
vant high dose radiation brachy therapy (HD-HDR) or the novel Intrabeam® Photon Radiosurgery System (PRS) repre-
sent radiation treatments using X- or gamma-rays [3, 4, 5]. Besides the damage of the tumor cells radiotherapies effectu-
ate also impairments of the healthy tissue [6]. The ionizing rays destroy bio-macromolecules such as proteins, lipids,
killing cells and break the double-stranded or the single-stranded chains of DNA and RNA [7]. Indirect interaction with-
in species within the cytoplasm and the extracellular medium creates reactive chemical species which in turn interact

with critical macromolecules. Free radical hydrogen and hydroxyl molecules (reactive oxygen species = ROS), as well




as nitrogen oxide radicals (reactive nitrogen species = RNS) are marked by high cell toxicity [8, 9]. Prophylactic system-
ic administration of antioxidants is targeted to reduce the ROS and RNS, but the local antioxidant delivery to the radio-
treated tissue promises enlarged protection against the radio-generated ROS.

The radio-protective efficacy of nanocontainer loaded antioxidative vitamin E components D-a-tocopherol (TP), D-
v-tocotrienol (TRF) and o-tocopheryl ethylene glycol 1000 succinate (TPGS) [10, 11, 12, 13] to the human fibroblast
cell line HaCat and in the hormone receptor positive breast cancer cell line MCF 7 were investigated. The transport
processes across the skin barrier stratum corneum, as well as within the connective tissue, are discussed and simulated
on the base of simplified models [14]. The goal of these investigations is the development of drug delivery systems for
wound and skin dressing applied in the radiation therapy.

The antioxidants of vitamin E provide a promising potential scavenging free radicals [13]. Therefore a-tocopherol
(TP) and y-tocotrienol rich fraction (Palm-TRF) were selected as liposome formulations prepared from cholesterol
and phosphatidylcholine according the film method. The lipophilic antioxidants are incorporated within the bi-
layers of the liposomes which act as nanocontainers of about 200 nm (estimated by DLS) in aqueous PBS pH
7.4. Alternatively, the amphiphilic pharmaceutical approved excipient tocopheryl ethylene glycol 1000 succinate
(TPGS) forms in PBS micelles of about 20 nm, if the critical micelle concentration of 0,02 wt% is exceeded.

The toxicity and the radioprotective potential of the proposed antioxidants were studied in-vitro using the human fi-
broblast cell line HaCat and in the hormone receptor positive breast cancer cell line MCF-7. According to literature, the
radio-protective effects of y-tocotrienol within TRF and TPGS to healthy cells such as HaCat cells should be higher than
to tumor cells. The nanocontainers loaded with the different antioxidants were added to the cell cultures. The loaded
liposomal nanocontainers access the cells via endocytosis. The cell cultures were irradiated with X-ray (2 Gy) using the
electron beam accelerator (VARIAN trueBeam T02). The survival and proliferation of the two cell lines were deter-
mined by colony formation assays. Cell culture experiments were done at least three times (each in triplicate). Mean value
and standard deviation were calculated. Significance was determined using tests according the student-t-disdtribution.
With respect to drug delivery dressings, models of the permeation into skin and the penetration into connective tissue are
discussed and simplified in order to simulate the time depending concentration profiles of the antioxidants.

D-a-tocopherol and the y-tocotrienol containing Palm-TRF provide protective effects to HaCat cells against
oxidative stress, respectively radiation generated ROS. Palm-TRF acts obviously more protective to HaCat cells
than to MCF-7 cells. The micellar TRGS (concentrations of about 0,02 wt%) indicated cell toxic effects. Usual
pharmaceutic concentration of TPGS of 10 pmol/L provide a moderate radiation protection, but a slight damage
of the ECM. The results of the comparative investigations will be presented and discussed with respect to the
estimated oxygen radical absorbance capacities (ORAC) [15, 16] of the loaded nanocontainers. Penetration and

permeation models and the results of simulations will be discussed.

The research has been partly supported by the Tomsk State University Competitiveness Improvement Program
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Abstract. Octahedral rhenium cluster complex may have considerable potential as metallic therapeutic and
diagnostic drugs due to its physical-chemical properties. We were interested if the content of cluster core
(different inner ligands) has an influence on toxicity of cluster complexes. The aim of our research was to study
acute intravenous toxicity of octahedral rhenium cluster complexes following composition Nay [{ResQs}(CN)s]
where Q is selenium, sulfur or tellurium (Q=Se/S/Te) in the mice model in vivo. Twenty BALB/C female mice
were randomized into 4 groups of 5 animals per group receiving intravenous injection of the selenium, sulfuric
or tellurium clusters at a dose 500 mg/kg of rhenium. No evidence of toxicity were seen in the group of mice
received 500 mg/kg of tellurium complex. After intravenous injection of 500 mg/kg selenium complex 3 mice
lived for two weeks and then were sacrificed for morphological analysis. Other 2 mice have dead at the first day.
However, the injection of 500 mg/kg sulfur complex resulted in instant death of mice, so the dose was reduced by
a factor of 2. Three mice, received 250 mg/kg of this complex, lived for 2 weeks and I mice of this group dead at
the first day. Morphological analysis has shown that the target organ for toxic effect of rhenium cluster
complexes is liver. There were no morphological changes in renal tissue after injection of any investigated
cluster complexes as compared with control PBS group. Other investigated organs such as brain, heart, spleen
and lungs also show no signs of toxicity. Consequently, the cluster complexes based on {ResTes}-cluster core is

the safest agent for biomedical application.

Oxrasapudeckue KiIacTepHble KoMIUleKChl peHms coctaBa [{ResQs}Ls] (rme Q — BHYTpeHHHMI mnurasy
(S/Se/Te), L — BHeEmHWH OpraHUYECKW WJIA HEOpPraHWYecKuil mwraHm) [1] crmocoOHBI MOTIOMATH
PEHTTCHOBCKOE H3IIyYeHHE W JIOMHHHCIPOBATh NIpH o0mydennn Y D-cBeroM. brmaromapst »TuM cBoiicTBaM
JAHHBIC COCJMHCHHS HMMEIOT OOJBINOW IMMOTCHIMAJI BO MHOTHX 00JacTsX OwWoioruu U MeauiuHbl. OHH
MPHUBIICKATCIBHBI JJI1 W3YYCHHUS B KA4eCTBE HOBBIX PCHTICHOKOHTPACTHBIX ArCHTOB JIIS KOMITBIOTEPHOM

tomorpaduu (KT) u anruorpaduu, a Taxke MOT'YT UCIOJB30BaThCs B KauecTBe (POTOCEHCHOMIM3ATOPOB IS




tdboronunamuueckort Tepanuu (O/T). OnHako OHONIOrMYECKHE CBOWCTBA KIIACTCPHBIX KOMIUIEKCOB PCHUS Ha
JIAHHBIA MOMEHT MOYTH HE U3y4yeHbl [2-4].

Be3ycnoBHO, HEBO3MOXKHO TOBOPHTH O BHEAPECHUH NAHHBIX COCIMHEHUH B KIMHWYECKYIO MPAKTHKY A0 TEX
op, TMOKa JEeTaJbHO HE M3YYCHO WX BIMSIHME HA JKMBBIC KICTKH M OPTaHW3M JKHBOTHBIX B menoM. Ilostomy
[eNBI0 JAHHOW paboTHI SBISETCS W3YYEHHE OCTPOH TOKCHYHOCTH OKTadAPHUYECKUX KIACTEPHBIX KOMILICKCOB
peHHs B 3aBHCHMOCTH OT COCTaBa HMX KJIAacTepHOTo sapa. s sTtoro ObUTM HMCclemoBaHbI 3 KIACTEPHBIX
komurekca [{ResQs}(CN)g] ¢ S, Se u Te Buyrpennum nuranaom (Q). s u3ydeHus octpoit TokcuaHoctd 20
Mbieit mann Balb/c Obuin pasznenensl Ha 4 Tpynmnbl. Tpem rpymmnamM BBOAMIMCH KOMIUICKCHI C BHYTPECHHHM
murangoMm S, Se win Te. KonrponbHo#l Tpynme BBoawmics crepwibHbIH (ocharHel Oydep. H3ydaembie
KOMIUTEKCHl BBOIWJINCH BHYTpHBeHHO B pgo3upoBke 500 mr (Re)/kr. Uepes 2 Hemenwm mociie BBEIACHHS
TPOBOWIICA 3a00W MBIIIEH W 3a00p OpraHOB i MOPGOJIOTHIECKOro aHanmm3a. MophoiornyecKkuil aHamu3
MPOBOJIMIICS C WCIIONB30BAHWEM CBETOBOTO MHKPOCKOIIA, MpenapaThl OKPAIIMBAIUCh T'€MaTOKCHIMHOM H
S03UHOM.

IIpu BBeJECHHWM CEPHOTO KIACTEPHOIO KOMIUIEKCA JO3MPOBKY IMPUILIOCH YMEHBIIUTH B 2 pasa (1o 250
mr(Re)/kr), Tak Kak Mocie WHBEKIMU TOJHOW J03bI OH BBI3BAJ MTHOBCHHYIO I'MOenb MbImu. [Ipu BBeneHHH
pa3baBiieHHOTO mMpemapara ymepia | Mbib U3 4 ocTaBmuXcs. ['uOenb KMBOTHOTO Oblia 3a)MKCUpOBaHA Ha
BTOpPOI1 ieHb nociie BBeaeHus. CeneHOBBIN KilacTepHbII KOMIUIEKC BBOJIMICS B moiHo# no3e (500 mr(Re)/xr) u
BBI3BAI THOENh 2 MBIMIEH W3 5 Ha BTOPOW JEHb IIOCe BBEACHUS. TeTypHIHBIA KIACTEPHBIM KOMIUIEKC
BBOJMIICS B moTHOHM o3¢ (500 mr(Re)/kr) u He BBI3BaJl THOETH MBIIICH B TEYCHHE BCETO BPEMEHHU HAOJIIOICHUS

(Tabmuma 1).

Tabnuya 1
Buiocusaemocms mwiueli 8 IKCnepumMerme Ha 0CMpyio MOKCUYHOCHb

Knacrepnoe saapo JHo3a BrxuBaeMocTh

500 mr(Re)/xr 0/1
ReeSs

250 mr(Re)/xr 3/4
ResSes 500 mr(Re)/xr 2/5
ResTes 500 mr(Re)/xr 5/5

ITocne BBenmenusi ceproro (Nas[{ResSs}(CN)s]) xmacrepHoro komiiekca B mo3e 250 mr(Re)/xr B medeHu
MBIIIEH, 3a0UTHIX Yepe3 2 HeAeNu TMociie BBeIEHUs, HAOII0MaIuCh TUCTPOYUISCKUE U3MEHEHHUS TelaToIUTOB,
0COOEHHO SIPKO BBIpAKEHHBIEC B palioHe meueHouHBIX Tpua. [locie BBenenus ceneroBoro (Nas[ {ResSes} (CN)g])
KIactepHoro komruiekca B go3ze 500 mr(Re)/xkr muctpodus HaOmOaeTcss B MCHBIICH CTEINCHH M TaKXKe
KOHLIEHTpHpoBaHa Bokpyr Tpuaj. [locie BBenenus temnypunnoro (Nas[ {ResTes}(CN)s]) npenapara B no3e 500
Mmr(Re)/kr B re4eHU MBIIICH He HAOMIOIACTCS 3HAYUTENBHBIX OTINYANA OT KOHTPOJIS.

B pesynpraTte SKcmepuMeHTa OBLIO BBISCHCHO, YTO HAaW0OJEe TOKCUYHBIM KOMIUICKCOM SIBJISICTCS
[{ResSs}(CN)s], a nambomee Oe3omacHbM — [{ResTes}(CN)s]. TloaToMy 1 nmanbHEHIIEro WCCICTOBAHHS
ucrosb3oBancs [{ResTes}(CN)s] KacTepHbIN KOMITIEKC, Kak Hambosee mepcrneKTuBHBIA. C HCIIOIb30BaHHEM
HCCIIelyeMOro KoMIuiekca Obuta mpoBeaeHa anruorpadust. bouio nmonydeHo n3o0paxkeHne ¢ BHICOKOM CTENEHbIO

KOHTPAaCTHOCTH.




Ha ocHOBaHUM MPOBEACHHOTO UCCIICIOBAHMS OBLIN CHICIAHBI CIICAYIONINE BHIBOIBI:
Buonornveckue S¢GQGEKTh OKTAdIPUYCCKUX KIACTEPHBIX KOMIUIGKCOB PCHHS 3aBHCAT OT COCTaBa
KJIACTEPHOTO sipa.
Krnactepusiii xoMruieke ¢ TemrypugHbeiM KiaacTepHeIM sapoM Nay[ {RegTes}(CN)g] sBisiercs HamMeHee
TOKCHYHBIM, a HanOoJee TOKCHIHBIM — cepHbIi Nas[ {ResSg}(CN)e].
Mopdostoruyeckunii aHanu3 OpraHoB MOKa3all, YT0 OPraHOM-MHUILIEHBIO BCEX KOMIUIEKCOB SIBISICTCS IEYCHb.
Ipu anrumorpadpuu c¢ wucnons3oBanueM Nag[{ResTes}(CN)s] KIaCTEpHOrO KOMIUIEKCA MOIY4aeTCst
n300pakeHHEe BHICOKOTO KauecTBa U KOHTPACTHOCTH.

Takum 00pa3oM, B JAaHHOM HCCJIECJOBAaHUU OOHApyKeHa HHU3Kas TOKCUIHOCTD [{ResTes}(CN)s] kmacrepHoro

KOMIUIEKCa PpEHHA, a TaKXE II0KadaHa NPpUHOUIIKAJIbHAsA BO3MOXXHOCTH €T'0 HCIIOJB30BaHUS B Ka4Y€CTBE

PEHTTEHOKOHTPACTHOI'O arcHra.

Hannas paboma evinonnena npu noodepxcke epanma PODOHU 16-34-00542
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Abstract. Malignant cell transformation is accompanied by two processes of DNA methylation changes:
promoter hypermethylation of specific genes and hypomethylation of retrotransposons. The composition of
circulating DNA (cirDNA) from plasma and cell-surface-bound circulating DNA (csb-cirDNA) was shown
earlier to be altered in the blood of cancer patients due to accumulation of tumor-specific aberrantly methylated
DNA fragments, which are currently considered valuable cancer markers. The present study compares LINE-1
retrotransposon methylation patterns in plasma cirDNA and csb-cirDNA from untreated lung cancer patients
(LC) and healthy donors. Concentrations of methylated LINE-1 region I copies (LINE-1met) were assayed by
real-time methylation-specific PCR. In order to normalize the LINE-1 methylation level, the LINE-1 region 2
concentration was evaluated, which was independent of the methylation status (LINE-1Ind). We recorded an
statistically significant increase of the LINE-1 methylation index determined as (LINE-1met/LINE-1Ind) due to
the profound LINE-1Ind decrease (Mann-Whitney test, p = 0.005). Plasma cirDNA demonstrated no difference
in the ratio LINE-1met/LINE-1Ind between LC patients and healthy donors (p = 0.40). The data obtained agree
with our earlier results, which showed that csb-cirDNA was a highly informative material for lung cancer

diagnostics.

Wsmenenne npoduns metunupoBanus JJHK sBusercs ogauM 3 Hambolsiee paHHUX U PACIPOCTPAHCHHBIX
coObITHI1 KaHIeporeneza. Mmerotcst manHble 0 runmoMerwiupoBannyd LINE-1 B 370Ka4eCTBEHHBIX OMYXOJSIX

nerkux [1, 2]. OcHOBHBIMH KOMIIOHEHTaMu a0eppaHTHoro MerwinpoBanusi JJHK kierok omyxomwm sBistroTCs




THIIEPMETUIIMPOBAHUE TTPOMOTOPOB HEKOTOPBIX I'€HOB M TMIIOMETHJIMpOBaHHE 3HauuTenbHol vactu JIHK, B
YaCTHOCTHU TOBTOPSIOIIMXCS 1TOCIEJOBATEIbHOCTEH PETPOTPAHCIIO30HOB. [loKa3aHo, 4TO NPU OHKOJIOTHYECKHX
3aboneBannsax B coctase nupkympyromeit JJHK (mup/IHK) mmasmer n mup/IHK, cBs3anHOM ¢ TOBEPXHOCTHIO
kmetok  kpou  (ckn-mup/IHK), HakammBaioTcsi — ¢parMeHTHl — OIyXoJiecTieHU(HIHBIX  abeppaHTHO
metmnupoBaHHbIX J[HK, koTopele sBISIOTCS MOTEHIHATbHBIME OHKOMapkepamu [3]. Ilembio HacTosiero
WCCIICZIOBAaHMST  SIBUWIOCh IPOBEACHHE CPAaBHUTEIBHOTO aHamm3a ypoBHS  MeTmwinupoBanms LINE-1
perposniemMeHToB B ImpKynupytommx JHK KpoBu OOJNBHBIX pakoM JIErKOr0O W 310pPOBBIX JOHOpOB. B
uccnenosanue Obuto BrmodeHo 21 GompHoW PJI (T13NosMo), ¢ Mopdonoruueckn Bepu(pHUIMPOBAHHBIM
JIMarHo3om, B Bospacte 40-75 net, HaxoauBIIMXCs Ha jJedyeHuu B kinnHuke HUUW onkonorun. Matepuanom ajis
WCCIICZIOBAaHMS TIOCITY)KMJIa BEHO3HAs KPOBb, KOTOpas 3abmpanack mo nedeHus. s Beimenenus mup/JHK u3
m1a3Mel ¥ ¢ppaxauid kposw, u nup/IHK mocne OucynspuTHON KOHBEPCHH NCTIONB30BaIH HAOOpH! «bHocmimka.
Amnanns ypoBHs MetwirpoBanus LINE-1 ameMeHTOB ¢ MCTIOTb30BaHUEM KOJIMYECTBEHHOW METHII-CIICHU(PUIHON
[ILP. PaccuuthiBamm HHIEKC METHIMPOBAHUS KAK JIOJI0 METIIIMPOBAHHBIX MOJIEKYJI OT OOIIEro YHcia MOJIEKYIT
o popmyne (%) = 100 x (LINE-1met/LINE-1Ind). B ckn-uup/IHK npu Beraucienun UM (LINE-1met/LINE-
1Ind) mbI HaOmonaMKM 3HAYUMOE yBEJIMYEHHE B rpymmne 0oibHbIX PJI 10 cpaBHEHMIO CO 3/710pPOBBIMH JJOHOpPaMH
(kpurepuii Manna-Yutau, p = 0,005). CornacHo nanHbiM ROC-aHanu3a, olleHKa HMHAEKCAa METHIIMPOBaHHSA
LINE-1 mnosropoB B 1mp/IlHK ¢pakuun, cBsi3aHHOH C ITOBEPXHOCTBIO KJIETOK KPOBH, IO3BOJSIET C
YyBCTBUTENHHOCTRIO 78% m cnemmupuaaocTeio 80% oramuuth OompHBIX PJI OT 370pOBBIX NOHOPOB (TIpH
roporosoM 3HaueHnd MM 53%). B mupIHK mnasmsr UM (LINE-1met/LINE-1Ind) B o6meit rpymme 00IbHBIX
HE OTIMYAETCS OT YPOBHS 3/10pOBEIX ToHOPOB (P = 0,398). IIpu anammse cBsazu mexay UM (LINE-1met/LINE-
1Ind) B mupIHK kpoBH 1 THCTOIOTHYECKUAM THIIOM OITyXOJH yCTaHOBIEHO, yTo B 1up/IHK mra3mer 60nbHBIX €
ajieHoKapuuHoMoii VIM 3HauMMo HMXe, yeM Yy OOJIBHBIX C IUIOCKOKJIETOUHBIM pakoM Jierkoro (p = 0,021), u B

CKH-III/IpI[HK JUJIA 000MX THCTOTHIIOB Ha6mo[1aeTc51 OIWHAKOBOC YBCINYCHUC UM no CpPaBHCHHIO C KOHTPOJIEM.

Tabruya 1
Hnoexc memunuposanus LINE-1 ¢ yup/IHK kposu 6onorvix PJI u 300powix 00HOpo8
. mpIHK .
. Kpurepuii Kpurepuit
Tpymna PJ1 n Crn-mp IHK Manna-Vuran | o ooMA! Manna-Yutrau
KPOBH
AK 8 677£8 B 17%£3 _
TIKPJI 13 7013 P08 s p-0.021
Bonbhbie PJI
+ =+
(06mas rpymma) 21 697 p=000s | 21* p=0398
310pOBBIE TOHOPBI 23 37+6 2745

[Ipumeuanue: * - uanexc metmwmpoBanus LINE-1 (%), nmpeacraBiens! cpeqare 3Ha9€HUS U CTaHIapTHAS
ommnoKa; # - cpaBHeHne npooamuiiock Mexay rpynmnamu [TIKPJI u AK; ITKPJI — mitocKoKIeTOUHBINA pak JETKOTO,

AK — ajeHOKapIHOMA.

Hammm nansable o cHiwkennu koHuenrpaiuu LINE-1met ¢parmenros B mup/IHK kpoBu cormacyrorcst c
pe3yapTaTaMi HECKOJBKHX MOJHOI€HOMHBIX HCCIEAOBaHMM, COTJIACHO KOTOPBIM DAa3HBIE KIIACCHI JUIMHHBIX
JHcneprupoBanHbX noBTopoB B 1Mp/IHK mmasmbl mpencraneHs! pasnuuHbiM oOpasom: juuHHBIE LINE-1
TIOBTOPBI HEJOIPEACTAaBICHBl, M HA000poT, KopoTkue Alu moBTopsl mepempexacrasiensl B 1up/JHK
TIJ1a3MBI/CBIBOPOTKH KPOBH 10 cpaBHeHHIO ¢ TeHoMHOM JIHK u3 knetok [4, 5]. [Ipudem monmwkennoe st LINE-

1 wim moBeimenHoe s Alu conmepxkanue ¢parmentoB up/IHK cranoBuTcst 3HaunMoO Gosiee BHIPAKECHHBIM B




mup/IHK y OONbHBIX C OIyXOJSIMM IO CPaBHEHHIO CO 370poBbIMH JoHopamu [4]. Kpome Toro, 3Haunmoe
cHxeHue KoHueHrpauun gparmenroB LINE-1 paiiona 2 B iup/IHK kpoBu y 6onbubix PJI o cpaBHeHuro co
37I0POBBIMH JTOHOPaMH MOXET OBITh CBsI3aHO C penpeccueld xpomarnHa B 30Hax LINE-1 mpu ocnabnennn
metrupoBanus JIHK, aTo 00bsAcHASTCS akTUBAIIMEH 3aIIUTHBIX MEXaHU3MOB KIIETKH [6].

Takum 00pa3zom, BBISBICHHBIE B KpoBH 1pH PJI GoJee 3HAUNTENBHBIC N3MEHEHNS KOHIICHTPALNHU (pparMeHTa
LINE-1 pationa 2 Bo ¢pakmuu mup/IHK, cBsizaHHO#H ¢ TOBEpXHOCTBIO KJIETOK, MO cpaBHeHHI0 ¢ Imp/IHK
IUIa3MBbl, YKa3bIBAlOT Ha Pa3iuyus B MexaHM3Max HakoruieHus ¢parmentoB JJHK B mnmasme u cBsi3aHHOH C
KJIeTKaMH ()paKLMK KPOBU M NOATBEPXKIAIOT OoJiee paHHHUE AaHHbBIE O TOM, uyTo (paxuus cki-uup/JHK sBisercs
BBICOKOMH()OPMATUBHEIM HCTOYHMKOM MaTepuana s JUAarHOCTHKH paka, B TOM YHCIIE 3JI0Ka4eCTBEHHBIX
HOBOOOpa3zoBanmii jerkoro [7, 8]. IlpencraBisercs HHTEPECHBIM JANbHEWIIEe HCCIeT0BaHNE OTHOCUTEIHLHOM
MPEICTaBICHHOCTH W TMPOGWIA METIINPOBaHHUA pa3HeIX paioHOB LINE-1 3rmeMeHTOB, KOTOpBIE Hapigy C
JIpYTAMHU a0eppaHTHO METHIMPOBAHHBIMH PaiiOHAMH MOTYT BOWTH B COCTaB HOBBIX ITaHENEH OHKOMapKepoOB

KpOBH.
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Annomayua. B pabome nposedenvl sKcnepumenmel no mpancopmayuu 0aed3euna 8 K60 Nocesom S-mu
WMAMMO8 JHCUBLIX OAKMePUll HA JHCUOKOU NUMAMENbHOU cpede HA OCHO8e C0eo20 2udporuzama. IKeon Oblil
obHapydicen 6 0OHOM U3 HAMUBHLIX IKCMAKMOE NOCe KYIbMUSUPOBAHUs 00H020 U3 wmammoe Bacillus species

MemoooM 2a30801 XpomMamozpaguiu, COBMEWeHHOU ¢ MACC-CheKMpoMempuel.

Introduction. Equol (40,7-dihydroxy-isoflavandiol) belongs to isoflavones and recently attract much interest
due to several beneficial effects on human health. Daidzein, a well-known isoflavone existed abundantly in soya,

is found out to be converted into equol by intestinal bacteria via the intermediate dihydrodaidzein.

OH OH
0]
HO 0] HO o
Daidzein S-Equol

Fig. 1. Daidzein and S-equol structural formulas

Equol is a compound that can exist in two forms known as S-(-) and R-(+) equol enantiomers. Only S-equol
is produced in humans and animals with the ability to produce equol after soy isoflaovone consumption. Due to
the structurally similarity to estrogen (E2), equol elicits a high-affinity to its receptors (ER) and exerts an even
more potent estrogenic hormone activity than its precursor daidzein. Only 25-30% of the adults in Western
countries and 50-60% of Asian adults can produce equol biologically and are termed ‘equol-producers’’. Equol-
producers are hypothesized enable favourable usage of isoflavones in soya-based diets and, thus associated with
lower risks of a series of hormone-dependent cancers, such as prostate cancer and breast cancer [1,2].

Exclusively S-equol is believed to have biological activity in the body. No other compound has yet been




identified which has selective estrogen action and yet also has the ability to be an antagonist of androgen action.
The potent bioactivity of equol led to a boost of investigations in searching for separation of the specific bacteria
responsible for converting daidzein to equol. Up to now several strains converting daidzein to S-equol have been
isolated from human or animal faeces and limited of them have been found in food stuffs [2,3]. The purpose of
this work is to find a new microorganism strains with ability to produce S-equol in soya media in order for its
further usage as a food supplement.

Materials and Methods. Five bacteria strains of Bacillus species and Lactobacillus sp. were used to convert
daidzein into S-equol in soya medium. Nutrient media based on hydrolysed soya was prepared as follows. 18.2 g
of hydrolysed soya, 520 mg of ammonium sulphate, 4 g of starch, 4 g of calcium carbonate and 40 mg of
daidzein were dissolved in 500 ml of distilled water. The obtained nutrient medium was sterilized at 210°C for
10 minutes in autoclave 5 conical flasks of 500 ml were filled up with 100 ml of the medium. All of them were
used for culturing 5 different bacteria strains, which were inoculated into the media from agar slopes. The
process of culturing proceeded at 36°C for 10 days on rotational shaker with a speed of agitation 150 rpm.
Further culturing liquid was separated from microbe mass by centrifugation. Ethyl acetate was used for the
extraction of the final products. The extract obtained was dissolved in ethanol and analyzed on gas
chromatograph Agilent 7890 A [4].

Results. The nutrient medium components were mainly found in the gas chromatogram of the extract after
culturing one of the Bacillus sp. strain (Fig.1), however, there was detected a small peak at retention time 16.26

min which corresponds to equol.
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Fig. 2. Gas chromatogram of the extract after culturing one of the Bacillus sp. strain

After culturing bacteria strains daidzein was found only in four native extracts obtained, whereas another
compound with the mass spectrum corresponding to that for equol (Fig.3.) has been detected in the 5" one
(Fig.4)).

It was obtained after culturing Bactilus sp. Thus, the strain which able to convert daidzein to equal in soya

medium was found.
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Fig. 3. Mass spectrum of S-equol standard
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Fig. 4. Mass spectrum of equol in the extract

Conclusion. In further experiments we are going to increase of daidzein amount in nutrient medium in
order to obtain a greater amount of equol as well as to isolate pure equol and to study its affiliation to S- or R-

enantiomers.
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Abstract. Electrospun poly (e-caprolactone) (PCL) nanofibers with a 8 wt.%, 16 wt.%, 32 wt.% paracetamol
load were successfully prepared. Shown, that drug load affects the morphology of scaffolds: increase of a loaded
drug amount enhance a tendency to fusion between fibers. Kinetics of the paracetamol release from 16 wt.%
scaffold in PBS medium was analysed by HPLC. In the first hour 97% of the total drug released into PBS-

solution.

AnpecHas JOCTaBKa IUIOXO PacTBOPUMBIX B BOJIE JIGKAPCTBEHHBIX NPENapaToB M BO3MOXXHOCTH HX
KOHTPOJUPYEMOTO BBICBOOOXACHUS aKTHBHO OOCYXIAIOTCA B Hay9HOM cooOmectBe. OCHOBHOW TPUYHHON
3TOrO0 SIBJISIETCS HEOOXOIUMOCTh, C OJIHON CTOPOHBI, B OBICTPOM M 0E30MaCHOM BBIXOJIE JIEKAPCTBA, YTO BEChbMa
Ba&)XHO IPU HMCIOJb30BAHWU MJIsI TAKUX MALMEHTOB, KaK AETH WM MOXWJIbIC JIOAW, WU, C JPYrod CTOPOHbI,
HEOOXOAMMOCTh B BBICOKOHM J03MPOBKE, CBS3aHHAs C IUIOXOW pPacTBOPUMOCThIO B Boje. CHHTETHYECKHE
OuopasyiaraeMble IMOJMMEPHBIE MAaTPUKCHI Ha OcHoOBe mnojukarponakTona (PCL) m HepacTBopuMoOro B Boje
JIEKapCTBEHHOTO  Iperapara, MOoJIydacMbleé METOJOM  DJICKTPOCIIMHHMHIA, IMPEJICTaBIAIOTCS — BechbMa
MEPCIIEKTUBHBIMU MaTepuaiaMy il peanusanuu d(pQGeKTHBHON JOCTaBKH JIEKapCTB B OpraHu3M yenoBekal[l].
Xopomme pe3yiabTaThl OBUIM JTOCTUTHYTHI BKIIIOYCHHEM B MaTpHily nOympodena u kapseamioina [2]. Llemsio
JIAHHOTO MCCIIeIOBaHusI ObLIO CO3/IaHME OMNBITHBIX 00pa3loB MaTpukcoB Ha ocHoBe PCL u mapaueramona u
OIIeHKa TEMITOB BEIXO0JIa IpemnapaTa B OydepHyro cpeny.

JIst IpUTOTOBJICHUS TPSTUIBHBIX PacTBOPOB OBLTH HCIIOJIB30BaHbI mosinkanposaktoH (PCL) M ~ 70,000-
90,000 r / wmonb (Sigma-Aldrich, I'epmannsi) u rekcadropuszomnpomnanon (I'®UIT) (Okoc-1, Poccus),
napaneramoln (Shandong Xinhia Pharmaceurical, Kutait). ®ocdarno-coneroi 6ydepnsiit pacteop (pH = 7,4)
MoJTydany myTeM cMemmunBanus 200 M JUCTHIUTMPOBAHHOM BOJIBI € 2 TableTKaMK Mopolika (pocgaTHO-COIEBOTO

oydepa (buonot, Poccust). Konrponshsiit pactBop PCL (7 macc.%) roToBuiIH IyTeM pactBopeHusi 4,5 T rpaHyin




XIIT MEXJIYHAPOIHAA KOHOEPEHIIMA CTYJJEHTOB, ACITMPAHTOB 1 MOJIOABIX YUEHBIX
«ITEPCITEKTUBBI PASBUTUA ®YHIAMEHTAJIbHBIX HAYK»

PCL B 59,8 r T'®UII. Ins npurotosnenus (8 macc.%, 16 macc.% , 32 macc.%, B mepecyere Ha CYXyH Maccy
noiaumepa) pactBopoB PCL ¢ mapameramosioMm, B IpeaBapuTenbHO pactBopeHHbii B ['OUII moporrox
nmapareTramorna go6asmsu 4,5 r rpanyn PCL, no6asnsimm octadpHyI0 Maccy pacTtBopurens (B pacdere 59,8 r Ha
Bechk pacTBop). CMmecu BeIIepKUBaiu B TeueHue 30 9 pu KOMHATHON TeMIIEpaType B TePMETHIHBIX CTEKIITHHBIX
KOHTEHHEpax 10 MOJIHOM TOMOIr€HU3aLuu.

®opMoBaHHE HAHOBOJOKOH BBIMOJHSJIOCH Ha yCTaHOBKe i anekrpoctmHHMHTa Nanon-01 (MECC CO.,
SlnoHuns) Ha TUIMHAPUYECKOM Kosuiekrope anamerpoM 200 mM. ITapamerpsl mporecca, MCHOJIb30BaHHBIC B
JTAHHOM HCCJIIOBaHUH, IPUBECHBI B Tabiuue 1.

Tabruya 1

HapaMempbz npoyecca, onmuMusupoeaHHvle 015 uzeomoenenus Hanosonoxkon uz PCL coemecmno ¢

napayemamonom

[apamerp, en. I3MEpeHUS 3nauenue | [lapamerp, en. u3MepeHus 3HayeHune
Hanpsoxenne, kB 20 uprna MaTpukca, MM 70
CkopocTh noga4u, Mir/4 5 JumameTp Urisl, MM 1.2(18G)
CKOpPOCTP BpameHus KOJIEKTOPa, 50 Paccrostare MeX Iy UTIION M KOJUIEKTOPOM, 150
00/MHH MM

O0bEM pacTBOpa, Ml 8 YacroTa/MHTEpBaJI OYUCTKH UTJIbI, MHH 10/0

[TomydeHHbIE MaTpPHUKCHl TIOKa3aJd pa3IMYHYI0 aJre3uio K KOJUIEKTOpPY, KOTOpas YCHJIMBAIach C
YBEJIMYCHUEM COZIEPKaHUsS JIKApPCTBEHHOrO cCpejacTBa. [l oTaeneHus Marpukca € NapaueTamoioM  OT
MOBEPXHOCTH KOJIJIEKTOpa 0e3 MOBPEXKACHUS CTPYKTYpBl MaTepraiia ObLI UCIIOIb30BaH M30MPONHUIIOBBIN CIIUPT B
KayecTBe yBIaXKHsAIoHmero arenra. Ilocie ornenenus oOpasnsl ObUIM MOMENIEHBI B JTaOOPaTOPHYIO BaKyyMHYIO
kamepy Ha 24 gaca (5 x 1073 kIla) s yaaeHus OCTaTOUHBIX PACTBOPHUTENCH,

Cpennuit auamerp HaHOBOJOKOH ompenensuicss ¢ nomompbio COM (Quanta 200 3D Dual Beam, FEI
Company, CIHA). IIpencraBurenn KakIOW TPYyMIBl 0Opas3IoB, MOMEIIEHHBIE HA TOKOMPOBOISAIIMA CKOTH,
MOJJBEPTAINCH HAIBUICHUIO TOHKOTO CJIOSI 30JI0TA, YTOOBI OOECHEUUTh JIEKTPHUYECKUI KOHTAaKT MaTepHaia C
MOJUIOKKOH M TPENOTBPATHTh HAKOIUICHWE OTPHUIATENHHOTO 3apsija Ha MoBepxHocTH oOpasuos. CpemHuit

JAUaMETP BOJIOKHA U €T0 CTAHAAPTHOC OTKIIOHCHUE YKa3aHbl Ha pUC. 1.

A BN ]

Puc. 1. COM-u3zobpascenus nanosonokon PCL ¢ konyenmpayueii 8 macc.% (B(* 1000), C(*x 20000)),
16 macc.% (D, E), 32 macc.% (F, G) napayemamona (om maccwvl cyxo2o noaumepa) u KOHMpOIbHO20

obpasya(A, B)

Poccust, Tomck, 26-29 anpens 2016 r. Towm 4. buomenuimxa
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DNEKTPOCIIUHHMHT MPSIUIBHBIX PACTBOPOB IO BBEIOPaHHBIM Hapamerpam (Tabnuia 1) mo3BOJIII MONYYUTh
OPUCHTHUPOBAHHBIC CIIy4allHBIM O00pa3oM BOJIOKHA C BBICOKOPA3BUTON IMOBEPXHOCTBIO. BBUIM  yCIEHIHO
TOTy4eHBl MATPHUKCHI C BBICOKMM coaepkaHmeMm mapareramona (puc 1. F, G). Bwicokoe comepikanue
JIEKApCTBEHHOTO BEIIECTBA BIUAECT HA MOP(OJIOTHIO MaTPUKCOB, KaK MOKa3aHO Ha pHC. | 1 coodmanocs panee B
pabore [3]. Ha COM wuzoOpaxeHusX cPOPMOBAHHBIX C BKIIOYCHHEM IapameramMolia MAaTPHUKCOB BHUIIHBI
HAHOBOJIOKHA C TJIaJIKOH MOBEPXHOCTHIO, 0€3 BUANMBIX KPHUCTAJUIOB, YTO YKa3bIBaeT HA MOJHOE IPOHUKHOBEHHE
mapaneTaMolia B TeJI0 BOJIOKOH. B To ke BpeMs, 3aMETHA TCHICHIUS K CIMIAHWIO BOJIOKOH MPU YBEIHUYCHHUH
COJICpXKaHUs JICKAPCTBEHHOTO TIperapata. Ha MakpOCKONMMYECKOM YpPOBHE OTO SBJIICHHE KOPPEIUPYET C
M3MCHCHHEM aJITe3UH MKy MATPUKCOM U KOJICKTOPOM.

JJ1 IepBUYHOTO aHANIM3a CKOPOCTH BBIXOA MapareTaMolia U3 MaTpuKca ObLT BEIOpaH MaTpuke ¢ 16 macc. %
collepXKaHWeM TMapaneramona. 13 marpukca OBIIM BBIpE3aHBI YETHIPE KBAJAPAaTHBIX oOpasla IUiomansio 35
MMX35 MM. O6pas3isl OBLIH ITOMEIIEHBI B YETHIPE CTEKISTHHBIX COCYy/a M 3aKPEIUICHBl C IMTOMOIIBIO JIepKaTelei
n3 Hepxkaperomed cramm. 3atem 35 mu QocdarHO-coneBoro Oydepa, BBRIOpaHHOTO B KadecTBE CpEAbI,
MOJICTUPYIONICH (PU3HONIOTUYECKHE KUIKOCTH, JO0ABIUIM K KaXIOMy 00pas3lly Tak, 4TOOBI IOJHOCTBHIO
MOKPBITH €r0 OBEPXHOCTh. OOpPa3Iibl BEICPKUBAIKCH IIPU KOMHATHOW TEMIICPAType B TCUCHHE ABYX HEICIb Ha
MarHuTHON Mermianke. Uepes 3apaHee ONpe/eieHHbIC MPOMEKYTKH BpemeHu 200 MK pacTBopa OTOMpanud Ha
mpoOy ¥ BO3BpaIaIM paBHBIH 00beM umcroro oydepa. [locie nenrpudyruposanus (3 mun, 50000 o6oporoB B
MHUHYTY) o0Opasern aHammsupoBaiu ¢ momombio BOXX (Agilent 1200 Infinity, Agilent Technologies, USA) mns
OTIpeJIeNICHUsT KOHIICHTPAIIUHY Tapaneramosia. AHaJIN3 MPOBOJIMIIH ¢ UCTTONIb3oBanneM KoioHku C18 (3,5 mxwMm, 75
MM X 2 mm, MUJIMXPOM, Poccust) mpu 35 ° C. IloxswxkHas ¢daza — anmerorutpuit — TOA (90:10). CxopocTtb
moToka 3modHTa 0,2 MJI/MHH, TETEKTOp MUOIHOW MAaTpuIlel, A = 240 HM. CpenHsis BeIWYMHA BBIIISANIETO U3
00pa3IoB mapaieramoia coctaBuiia oonee 97% ot o01ieii Macchl B TeUEHHE NIEPBOTO Yaca.

[Monmy4yeHHBIE pe3yNbTATHl MMOKA3ald, YTO METOJ JJICKTPOCIMHHUHTA MOXET OBITh WCIOJIB30BaH IS
MOJTyYCHHsT HAHOBOJIOKOH IMOJMKAMNPOJIAKTOHA C BBICOKOH KOHIICHTpammed mapareramona. [lokazaHo, 4To
BBEJICHHE IUIOXO PACTBOPUMBIX B BOJE JICKAPCTBEHHBIX CPEICTB, TAKUX KaK MapaleTaMol, B CHHTCTHUYCCKHE
OmoserpaaupyeMble MAaTPUKCHI HA OCHOBE ITOJIMKAINPOJIAKTOHA MPHUBOANUT K WX OBICTPOMY BBICBOOOYKICHHUIO B
pH-neitrpansHolt cpene. B menom, ¢opmmpoBanue OHOAETpamupyeMbIX MOJMMEPHBIX MaTPHUKCOB METOIOM
3JIEKTPOCHMHHMHTA MOYKHO CYHTaTh MHOTOOOEIIAIONINM ITOAXOIO0M K IOCTaBKE IIOXO PACTBOPHUMEIX B BOJE

JICKApCTBECHHBIX CPEACTB C LCIIbIO JOCTHKCHUS UX KOHTPOJIUPYEMOI'O U JIOKAJIU30BAHHOTO BI)ICBO60>KHGHI/I${.

Hccneoosanue ¢unancoso noodepacano Munucmepcmeom obpaszosanusi u Hayku Poccuiickot @edepayuu,
@edepanvuas yenesas npoepamma  (coenautenue Nel4.578.21.0031, ynuxanvnoui  udenmugpuxamop

RFMEFI57814X0031).
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Abstract. ATM Aspl1853A4sn, NBS Glul85GIn, XRCC2 ArgHisHis, XRCC3 Thr241Met genes polymorphism in
squamous cell carcinoma of the lung patients and healthy persons of the Kemerovo region has been studied. The
prevalence XRCC3 Thr in the group of patients with squamous cell carcinoma lung cancer statistically
significantly lower than in healthy people. In addition, there has been an increase in the frequency of
homozygotes Met/Met gene XRCC3 smoking patients with squamous cell carcinoma of the lung. The obtained
data are of significant interest for epidemiological studies hereditary predisposition to the development of lung

cancer.

Pak nerxoro (PJI) — omyXonb »MHUTENHATBHOTO MPOMCXOXKACHHUS, PA3BUBAIOIIASNCS B CIHM3HCTON 000JOUYKE
OpoHxa, OpPOHXHWON ¥ CIM3UCTBIX OpOHXHMANBHBIX jkene3. Hambonee wacto numarHoctmpyercss B Poccun
mIocKoxiIeTouHbIi pak serkoro (ITPJI) (68% cmywaeB), pexxe — ageHokapumHoMa u apyrue ¢opmsr PJI [3].
WzBectHO, uTo nosnimmMopdu3mbl reHoB cuctemsl pernapanun JJHK cinyxat gakropom pucka passutus PJI. Ouens
BXHOW JJIsl KJIETKH (M JUIS KaHIEpOreHe3a) SIBISICTCS €€ CIIOCOOHOCTh BOCCOCAMHSTH CIlydalHble JIBOWHBIC
paspeBbl JIHK (DSBR-nyTh), uTo ocymiecTBisieTcss JBYMSI Pa3IMYHBIMH pETapalliOHHBIMH MEXaHU3MaMHU —
HETrOMOJIOTHYeCKUM BoccoequHenreM koH1oB JJHK u myTeM romonoruueckoil pekoMOWHALMY NTPHU HAJTUYUH 110
COCEZICTBY BTOPOH KOIHMH HEMOBPEXICHHOTO MACHTHYHOTO IO HYKJICOTHAHOM MOCIIEOBATEIFHOCTH CerMEHTa
JHK, wHampuMep CeCTpMHCKOH  XpoMmaTHIbl. PsjgoM  ucciemoBaHui  ObUTO  TOKa3aHO, dYTO  HA
MIPEIPaCHOI0KEHHOCTh K 3JJ0KaYeCTBCHHBIM 3a00JI€BaHUSAM BIHAIOT HACIIEACTBEHHBIE OCOOCHHOCTH (hepPMEHTOB
penapauun JHK. Myrtauun JIHK-penapupyromux reHOB yBEIMYMBAIOT PUCK BO3HUKHOBEHMS OIyXOJIEBOM
tpancdopmanuu [6,7].

B uccnenoBanne BkimoueHo 255 6ospHbIx [IPJI (cpenuuit Bo3pact 59 ier), cpenut HUX 234 MyX4uHBI 1 21
JKCHII[UHA, TOCTYMUBIIKNX (MIEPBUYHO) HA JicueHHEe B KeMepoBCckuil 0071aCTHOW KIMHHUYCCKHA OHKOJOTHYCCKUI

JAUCIiancep. B kauectBe nonyJsIMUOHHOIO0 KOHTPOJISI HCIHOJIB30BaIN BLI60pKy 356 YCJIOBHO 3J0POBBIX JIHI]




(cpemnuii Bo3pact 50 ner), 277 Myx4uHBl U 79 jKeHIIMH, npoxuBawmx B r. Kemeporo. Bee o6cnenoBanHbie
3aIOJIHSIA aHKETHI, TOIIUCHIBAIN (GOpMy MHOOPMUPOBAHHOTO cornacus. s u3ydeHus moimumMopQu3mMa reHOB
dbepmentoB pemapanun JIHK u3 neiikonntoB nepudepudeckoii kpou Bbaensuin JIHK metomom denos-
XJOPOHOPMHOH IKCTPAKIMU M aHATM3UPOBAIHM MPYW MOMOIIM MOJMMEpa3HoW 1enHoi peakmuu cuaTe3a JJHK.
T'enoruniupoBanue rs 180151 ATM Aspl853A4sn, rs 1805794 NBS Glul85GIn, npoBoawIM ¢ UCMOJIb30BaHAEM
meroga «SNP-skcmpecc» m Habopa peakTHBOB, paspaboranHoro HII® «JIutex» (r.Mocksa). IIpomykTsi
TTOJTMMEPa3HON PEeaKINH aHAIM3UPOBAIH METOAOM 3JIeKTpodopesa B 3% arapo3HOM rese ¢ OpOMHUCTHIM ATHIUEM
¢ mocnenyrouiei Busyanusamuein pparmenroB JJHK B ynerpaduoneroBom ceere. TunmpoBanue SNP reHoB rs
3218536 XRCC2 Argl88His n rs 861539 XRCC3 Thr241Met npoBommi MetogoM mynbrumiexkcHoi ITHP c
(iryopecueHTHOW JeTeKIeld pe3yinbTaToB B pekuMe peajbHoro Bpemenu (ammudukartop iCycler Q5 (Bio-
Rad, CIIIA)), ¢ mnomouipto Habopa peaktiBoB mpousBoactBa Cu6/JHK (r.Hosocubupck). IlomydenHsle
pe3yIbTaThl MHTEPIIPETUPOBAIN UCXOMS W3 aHAJH3a TPa(UKOB HAKOIUICHUS (IIyOPECHEHINH, CHeIH()UIHOCTD
OIICHMBAJIACh C TIOMOIIBIO KpWBOW ImaBineHus. CraTucTHdeckas oOpaboTka pe3yibTaTOB IMPOBOAMIACH C
ucroyib3oBanueM maketa npukiaaabix nporpamm «STATISTICA for Windows 8.0». CpaBHeHHE dacTOT
FEHOTHIIOB M aJUleJIEl TPOBOJMIM C TIOMOIIBIO YETHIPEXMONBHON TaONMIBI CONPSIKEHHOCTH KPUTEPUS Y2 ¢
nonpaskoii Merca Ha HenpepsiBHOCTH Bapuamuu. Hynesyro runoresy otsepramu mpu p<0,05. Cuy acconuamum
AHATM3UPYEMBIX NIPH3HAKOB ONPEAEIISUIN ¢ MMOMOIIBI0 BETMUMHBI OoTHOmEeHHs maHcoB (OR). [l mccnemoBanus
MEXTEHHBIX B3aUMOICHCTBUII uncmoip3oBamm MeTtox Multifactor Dimensionality Reduction (MDR)

(http://www.multifactordimensionalityreduction.org/), KOTOpBI TO3BOJIIET OIEHUBATH BCE BO3MOXHBIE

IBYXJIOKYCHBIE (2n), a Taxoke 3n, 4n-JIOKycHBIE MOenH KoMOnHarmit SNP.

YCTaHOBIIEHO, YTO B M3YyYCHHBIX BBIOOpKaX OombHBIX [1PJI u 370pOBBIX NTOHOPOB HAOIIOJAaEMBIC YACTOTHI
TCHOTHIIOB COTJIACYIOTCS C JAHHBIMH JIMTEPATyphl. [IpW HM3y4eHUU pachpeesicHHs YacTOThl BCTPEYACMOCTH
noauMopdHbIX JOKycoB ATM Aspl8534Asn, NBSI Glul85GIn, XRCC2 Argl88His, XRCC3 Thr241Met B
rpynmnax OonbHbIXx [IPJI u 310pOBBIX JUI] HAOMIOAANOCH CTATHCTHYCCKH 3HAYMMOE CHIDKCHHE YaCTOTHI
MaxopHoro renortuna Thr/Thr (n = 107; y° = 5,57, p = 0,0183, OR = 0,67, CI 95%: 0,25-1,76) u amnens Thr (n
= 326(63,92%); x> = 7,46, p = 0,0063;, OR = 0,71, CI 95%: 0,26-1,86) rena XRCC3 y Gonbueix IIPJI. I'en
XRCC3 (xpomocoMHbIi JIOKyc 14q32.3) xommpyer Oemok cemerictBa RecA/Rad51, ydacTBylommii B
TOMOJIOTHYHOW  PEKOMOWHAIMH, TIOANCPKUBAET XPOMOCOMHYIO  CTAa0WIBHOCTH IIyTEM  penapariiu
JIByxienoueyHbix paspeiBoB JITHK [5]. M3BecTHO, YTO KIIETKH, HE COJICpXallue aKTHBHBIA Ocmok XRCC3
(xomupyetcs amnenem Met), UMEIOT Te()eKThI KIIFOYEBOro ()epMEHTa TOMOJIOTUYIHOW peKoMOUHANUU Rad5 1, npu
9TOM HaONIOIACTCS TeHETHYCCKas HEeCTaOMIBHOCTH, MOBBINICHHE uyBcTBUTENbHOCTH JIHK K moBpexmaronimm
areHTaM W TOBBIIICHUE PHCKa paka [1].

[Ipu ananmze pacmpeneneHU MOIUMOPOHBIX JOKYCOB B Tpynmnax, Au((GepeHIINpOBAHHBIX 0 TCHACPHOMY
MIPU3HAKY, HAOMIONANNCh CTATUCTHYECCKH 3HaduMble pazmmaust Mexay [IPJI m koHTponeM y MYyXYHH MO
renoruiry Thr/Thr rena XRCC3 (OR = 0,63, CI 95%: 0,23-1,67; y° = 6,28; p = 0,0122). Pannue nccnenoBanus
TCHOB perapaiiy B pa3BUTHH MYJIbTH()AKTOPHBIX 3a00JICBaHUIT OKA3aIMCh KpaiHe NpOoTUBOpeYnBbIMU. C OTHOM
CTOPOHBI, BBISBIICHA JOCTOBCPHAS aCCOLMANMAS C Pa3BUTHEM DPA3IUUYHBIX (OPM paka TaKHX, HalpUMep, Kak
MEJIaHOMA, PaK JICTKUX U paK MOJOYHOI xelne3bl. C IPYroil CTOPOHBI, HE 0OHAPYKEHA B3aUMOCBS3b C Pa3BUTHEM

HaTOJIOFPIﬁ, 0oJiee TOro OLLIO Haﬁ[leHO MPOTEKTUBHOC BJIUAHUC JaHHBIX aJIJICJIbHBIX BAPUAHTOB [2]




Cpenu sTHonornyeckux (akTOpoB paka JIETKOro HauOoJjbliiee BHUMaHHUE yAeJsieTcst KypeHuto. M3BecTHo,
yro TabauHbBli 1bIM cozaepxur Oosiee 3800 XMMHYECKMX BELIECTB, MHOTHE W3 KOTOPBIX SIBISIOTCS
KaHIEPOTEHHBIMHU IS 4YenoBeka. DakTop KypeHHs CIIOCOOCH CYIIECTBEHHO MOIM(HUIIMPOBATH PHUCKOBYIO
3HAYMMOCTh TEHOTHIIOB [4]. B cBsI3u ¢ 3TUM OBLI MPOBEJEH aHAIM3 YacTOT paclpeieiieHUus] TEHOTUIIOB TEHOB
ATM Asp1853Asn, NBS1 Glul85GIn, XRCC2 Argl88His, XRCC3 Thr241Met y 6ompubIX I1JIP 1 370pOBBIX 1THIT
C HaJU4YMEeM WJIA OTCYTCTBHEM TaKOil MPHBBIUKH, KaK KypeHHe. Y HEKYypAIINX OTINYHH pachpeneicHus
TCHOTHUIIOB M aJulejieldl He ObUIO BBIABIEHO. B rpymnme KypsiMX NanMeHTOB OBUIO YCTaHOBJICHO IOBBINICHUE
4aCTOTHI BCTPEYAEMOCTH MUHOPHOTO renotuna Met/Met rena XRCC3 (OR = 2,07; CI 95%: 0,78-5,43; °= 4,04,
p = 0,0444). Ananu3, BBINOJHEHHBIN B TPYIIE KypSIMX MY>KYMH MO3BOJIMI BBISIBUTH CTATHCTUYECKU 3HAUMMOE
OTJIMYHE YacTOTHI BeTpedaeMmoctu reHotuna 1hr/Thr (OR = 0,63; CI 95%: 0,24-1,64; y2 = 4,69; p = 0,0394). Y
JKSHIIHH (KyPSIINX U HEKYPAIINX) Pa3JINdiil YaCTOTHI BCTPEYAeMOCTH ajieJied ¥ TEHOTHITOB BRISBIICHO HE OBLIO.

IIpu aHanmm3e MEXTeHHBIX B3aUMOJICHCTBUH BBISBICHBI HanOoJIee MH)OPMATHBHBIC MOJIEII B3aMMOICHCTBUI
nerepmuHupytomue passutre 11PJI mis vexypsmux (ATM(5557C>T), XRCC3(722C>T)), nns KypHIbIIHKOB
(XRCC2(563G>A), XRCC3(722C>T)), myxuuH kypsmux (XRCC2(563G>A),XRCC3(722C>T) u HeKypsIuX
(ATM(5557G>A), XRCC3(722C>T)), kypsimux >xeHumH (ATM(5557G>A), NBS1(535C>G)).

IIpoBeneHHOE HCCIIEIOBaHUE TO3BOJIAIO BBIIBUTH acCOLMAIUI0 MOTUMOp(HBIX BapuaHToB reHa XRCC3 ¢
PUCKOM IUIOCKOKJIETOYHOI'O paka JIeTKoro y jxurened 3amamgHoil CuOupHM M yCTaHOBUTH OCOOEHHOCTH €ro
B3aumozeicteus ¢ apyrumu JHK nokycamum cucrembl pemapauuu ABYHUTEBBIX paspbiBoB JIHK npu

(hopmupoBaHUH pakKa.

Hccredosanue nposedeno npu gpunancosou nodoepoicke npozpammol « YMHHUK» no Kemeposckoii obaacmu.
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Abstract. Depression is a serious problem in modern society. Every year the number of people suffering from the
disorder has been growing steadily, but the mechanisms of its development remain unclear. To study this disease, we
used the model of depression in mice caused by chronic social stress. This work is focused on the discovery of genes
associated with the development of depression and determination of correlation of their expression with the
parameters of behavior in mice in the stage of deep depression. The mechanism of Adra2a gene expression changes

has been studied in the development of depression in mice

AKTyaJbHOCTb. Jlempéccus - MCHXHMYECKOe pPacCTPONCTBO, XapaKTEpHU3YIOLIeecs CHMKEHHEM HACTPOSHUS U
yTpaToil CIIOCOOHOCTH NEPEXUBATH PaJOCTh, HAPYIICHUSMH MBIIIICHHS, JBUTATEIBHON 3aTOPMOXKEHHOCTHIO. I1o
nmarabiM BO3, B HacTosimee Bo BceM Mupe 0osee 350 MIITHOHOB YENOBEK CTPaJaroT ACMpPeccHel, YTO COCTaBIISIET
5% denoBe4eCKOW IIONMyNSANMH, OJHAKO MEXAaHM3MBI Pa3BUTHUS JCHMPECCHBHBIX PACCTPOHCTB OCTAIOTCS HE
BeIsICHeHHBIMH. B WHcturyre Lutomornn u I'eHetnkm Obla pa3paboTaHa MOJENh XPOHHYECKOTO COIHATBHOTO
cTpecca Ha XKMBOTHBIX, ITO3BOJIIIOIIAS M3Yy4aTh MEXaHM3MBI ()OPMHUpOBaHMA Aenpeccuu. Llenbro maHHONW paGOTHI
ObLTO: OOHAPYXKUTH CBSI3b PA3NIMUHBIX IOBEICHYECCKMX MApaMEeTPOB C IKCIPECCHel TEHOB, HCIONB3ys IAaHHEBIC
MOJTHOTEHOMHOTO HccnefoBanus TpaHckpuntomMa (RNA-seq), BBIABUTH TeHBI, CBA3aHHBIE C IIOBEJICHHUEM U

y4acTByIOIIHE B (hOPMHUPOBAaHHU JACHPECCHUBHBIX paccTpoiicTB. MccnenoBate  Monudukanmum rucrona H3 B




IPOMOTOPHOM paliOHEe OJJHOTO U3 TaKMX I'eHOB - Adra2a B OTBET Ha XPOHHYECKHH COIMAIBbHBIA CTPECC y MBIIICH
muann C57BL6/J.

Martepuansl 1 MeTobl. [yt hOopMUPOBAHUS ETIPECCUBHO-TIOJOOHOTO COCTOSHUS OBbIIa UCIIONB30BaHA MOJIEIb
XPOHMYECKOTO coluanbHoro crpecca (social defeat stress) [1,2]. @opmupyroieecss COCTOSHHE Y YKHBOTHBIX IO
STHOJIOTMH, CHMIITOMATHKE, JI€YEHUI0O M M3MEHEHHSIM B HEHPOXMMHYECKHX CHCTEMaX Mo3ra CXOJHO C
JETIPECCUBHBIM COCTOSIHUEM Y denoBeka [3]. B Hamiem sKkcrepuMeHTe HUCTOIb30BANIUCh ABE IPYIIBI MBILEH JIHHUU
C57BL6/], xoTOpbIe MOABEpPranach COMUANFHOMY CTPECcCy Pa3IHYHON JUINTENBHOCTH - B TeueHue 10 mmeif (rpymmna
S10, cragust pa3sBHTHS OETIPECCHHU, XAPAKTCPUIYIOMUIICA pAIoM OoOpaTHMBIX M3MEHEHHI moseneHus) u 30 mHei
(rpymma S30, craaus riIyOokoW jaenpeccuu). JKWBOTHBIE COJEPKAIWUCh IOTAPHO B KIETKAaX, pa3/elcHHbIC
neperopoakoil. ExxenrneBHo Ha 10 MHH meperopoixy yOMpaiy, 9TO MPHBOJWIO K arpeCCUBHONM KOH(POHTAINHU, B
pe3ysIbTaTe 4ero OIHO KUBOTHOE IPHOOPETAN0 CTAaTyC JKEPTBBI M y HETO Pa3BUBAJIOCH ACMPECCHBHOE COCTOsHME. B
JanbHeHIeM, Bce JKUBOTHBIE OBLUTH HCCIEOBAHEI B MOBEICHYECKHX TECTAaX (TECT HA aHTE€JOHHUIO, KOMMYHHUKAaTHBHOE
MOBEACHUE, TPEBOXKHOCTh, IEIMPECCUBHOCTh), B KOTOPBIX CYMMapHO pETHCTPHUPOBATOCH 57 MapameTpos,
OTPaKAIOMINX Pa3INYHbIE ACTICKThI ICUXO(U3HOIOTHIECKOTO COCTOSHHUS )KUBOTHOTO [4,5]. Y KaXJ0ro >KHBOTHOTO
ObLTH B3ATHI 00pa3mbl (GpoHTaNsHOI KOpel M3 momydeHHBIX 00pasnoB Obuta BeigeneHa PHK u mpuroToBneHsr
OuOIMOTEeKN AN TOJHOTEHOMHOTO CeKBeHHMpoBaHUS TpaHckpunroma (RNA-seq), ¢ mcmomb3oBaHmeM mpubopa
MaccoBoro mapamiensHoro cekseHuposanus (Hi-seq2000 Illumina). B pe3ynsTate mOyd4eHO MHOXECTBO KOPOTKHX
npourenuit (reads), =~ 34 MmwuMOHOB ansd Kaxnod Meimu. C moMombio nporpamMel TopHat Gbuto mpousseneHo
KapTHPOBaHUE MOITYYECHHBIX [TOCJIEIOBATEILHOCTEH Ha reHoM MbIu Mus musculus coopkn mm9 (Ensemble release
67). Anamm3 auddepeHuanTbHOR 3KCIPECCHH NPOBOJMICA C Hcmoib3oBaHMeM mnakera DESeq2. [lnst ouneHkn
JOCTOBEPHOCTH HCIIONB30BAIM MOMpaBKy bemxamman-XoxOepra Uit MHOXECTBEHHBIX cpaBHeHuil (adj p value
<0.05).JI;1s1 M3y4eHus] MPOMOTOPHBIX PallOHOB ObUT BBHIOpaH MeTOJ WMMyHompermmutanuu xpomatuna (ChIP) c
aturenamMu K ructoHy H3K4me3, koTtopsle sBisioT Haubosee paclpOCTPaHEHHBIMH METKaMH aKTHBHOTO
XpOMAaTHHA U MOKAa3bIBAIOT PETYIATOPHYIO aKTUBHOCTB MpoMoTopa. 1o XxapakTepy H3MEHEHUS TAKUX METOK, MOYKHO
CYIUTh 00 M3MECHEHMH PETYJSIIMHM SKCIIPECCHUM I'eHa B LeloM. B pesymbrare Obiim mosydens! ¢paximun JHK,
o0orarieHHbIe TI0 y9acTKaM aKTUBHBIX IIPOMOTOPOB. AHaIU3 00oTrameHns NpoBOAMIN C Hcons3oBanneM PCR B
peanbHOM BpeMEHH

PesyapraTel. C wucnone3oBaHumeM Kputepuss Ilupcona ObDIa IOCYMTaHA KOPPENAIMS ITOBEJEHYECKHX
IapaMeTpoB C 3KCIpeccuel TeHOB. JJ0OCTOBEpHOCTE MPOBEPSUIACh ¢ HCIOIF30BAHIEM MOMPABKH HA MHOXKECTBEHHOE
cpaBHeHne benmxamuun-Xox6epra. B pesynbrare omnpexneneHo 256 TeHOB JOCTOBEPHO KOPPEIUPYIONMINX XOTS OBI C
OJHMM MOBEICHUECKUM MapaMeTpoM. AHHOTAIUA T€HOB C MCTONb30BaHueM 0a3bl naHHBIX KEGG, BhIsIBUNA Ccpenu
TEHOB  KOppeNHpyHoIlMe ¢  TOBEJCHYECKHMH IapaMeTpaMH, TpyNIy, Y4YacTBYIOIIyI0 B  Pa3BUTHU
HelpojereHepaTUBHBIX 3a0osieBaHui (0oJie3HW XaHTTUHITOHA, AnblreiiMepa u [lapkuHcoHa). AHamM3 mMoKa3al
JIOCTOBEpHOE OOOTrallleHNe Halleld BHIOOPKM TaKMMM TeHaMH. TakuM o0pa3oM, MOXKHO 3aKJIIOUHMTh, YTO BBIOOpKa
TEHOB CBSI3aHHBIX C IIOBEJICHHEM O0OOralieHa TI'eHaMH, YJYacTBYIOIIUMH B (OPMUPOBAHUM MaTaJOTHYECKHX
cocTostHUHA. KiacTepHBII aHamM3 C HCIIOIB30BAaHHEM O3KCHPECCHH TEHOB KOPPEIHPYIOMNX C IOBEACHYCCKHIMH
rmapaMeTpaMM IOKa3aJl, 4YTO OSTH IIapaMeTphl TakkKe KIACTepH3YIOTCS W MO0  NCHXO(MH3HOIOTHICCKIM

XapaKTepUCTHKaM, KOTOpBIE JaHHbIE ITapaMeTphl OTpakaroT. B nampHefimed paboTe MBI HCCIIEIOBAIN yYacTHe




OOHapyXCHHBIX HaMHU T'€HOB B ()OPMHUPOBAaHHHM JECTIPECCHBHBIX paccTpoiicT. [Ipu aHanm3e m3MeHeHHsS MPOQIIIL
9KCIIPECCHH NPU (HOPMUPOBAHUH JECTIPECCHBHOTO PACCTPOMCTBAa MBI OOHAPYKMIIM, B TOM YUCJIC M TCHBL, CBI3aHHBIC
¢ moBeneHueM. [y aHanu3a Mbl BeIOpamu redH Adra2a (Adrenoceptor Alpha 2A), moka3aBHIMi TMOBBIIICHHYIO
skcripeccuio B rpymme C10 1 cBsS3aHHBIN ¢ TapaMeTpoM MOBeICHUs “3amupanue 0e3 arpeccopa’. OHON U3 IPUINH
HM3MEHEHHUS SKCIIPECCUHM MOXKET SABISTHCS M3MEHEHHME SIUTEHETHYECKOro CTaTyca MPOMOTOPHOM 00NacTH JaHHOTO
reHa. Hamre nccnenoBanne Moaudukanuu ructora H3 B MpoMOTOPHOM pernoHe I'eHa MOKa3alo, YTO COIHAIbHBIN
cTpecc B TeueHne 10 mHed NPUBOAWT K yBENMYEHHIO METHIMPOBAHUS T'HCTOHA B IpoMoTope reHa Adra2a, 4ro

XOPOIIIO COOTHOCUTCS C TeM, UTO dKcrpeccus reHa Adra2a m3mensnacs nocie 10 gHel cTpecca.

CIIMCOK JIMTEPATYPBI

1. Kudryavtseva, N.N., Bakshtanovskaya, 1.V., Koryakina, L.A. (1991). Social model of depression in mice of
C57BL/6J strain. Pharmacol Biochem Behav, no. 38, pp. 315-320.

2. Kudryavtseva, N. N.( 1991). The sensory contact model for the study of aggressive and submissive behaviors in
male mice. Aggress Behav, no. 17 (5), pp. 285-291.

3. Asryctunosuu [1.®., Kosanenko WN.JI., Kynpssuesa H.H. Monenb TpeBO>KHOH IenpeccHu: NEPCUCTEHTHOCTh
naronoruu noseaenus / Pocc. gusnon. xypr. um. .M. Ceuenosa. — 2004. — T. 90, Ne 10. — C. 1235-1245.
Iepesenena B Neurosci. Behav. Physiol. 2005. 35(9):917-924.

4. Kynpssuea H.H., AsryctunoBuu J[.®., KoBanenko W.JI., bonnaps H.I1. Pa3BuTie aHreaoHuu noj BIHSHHEM
HETaTHBHOTO OTBITa COIMAIBHBIX B3aUMOJICHUCTBHHA y camuoB Mebirei // Pocc. ¢usuon. xypH. um WM.
CeuenoBa. —2006. — T. 92, Ne 3. — C. 351-361

5. Petit-Demouliere, B., Chenu, F., Bourin, M. (2005). Forced swimming test in mice: a review of antidepressant

activity. Psychopharmacology. (Berl), no. 177, pp. 245-255.




OILIEHKA BJIUSIHUSI IOJIUMOP®HU3MA TEHOB ®EPMEHTOB AHTUOKCUJIAHTHOM
CUCTEMBbI YEJIOBEKA HA IIOKA3ATEJIM HECTABUWJIBHOCTU T’EHOMA B YCJIOBHUSAX
CBEPXHOPMATHUBHOT' O BO3JIEMCTBUS PATIOHA
O.A. CobonaeBa, A.B. PepkkoBa
HayunsIit pyKOBOANTENB: IOICHT, K.0.H. B.1. Munnna
®DeneparpHOE TOCYJAPCTBEHHOE OI0KETHOE HAyYHOE yupexxaeHne «DenepaabHblil HCCIIeI0BaTEIbCKUI

LEeHTp yriist u yrinexumun CuOupckoro otaencHus Poccuiickol akaieMUu HAyK»
Poccus, r.Kemeposo, np. Coserckuii, 18, 650000

E-mail: soboleva.olga88@yandex.ru

ASSESMENT OF INFLUENCE HUMAN ANTIOXIDANT ENZIME GENE POLYMORPHISMS TO
GENOME INSTABILITY MARKERS WITH EXCESSIVE EXPOSURE TO RADON
O.A. Soboleva, A.V. Ryzhkova
Scientific Supervisor: Associate professor, Candidate of biological science V.I. Minina
Federal State Budget Scientific Institution «The Federal Research Center of Coal and Coal Chemistry of
Siberian Branch of the Russian Academy of Sciences»
Russia, Kemerovo, Soviet str., 18, 650000

E-mail: soboleva.olga88@yandex.ru

Abstract. The frequency and spectrum of chromosome abnormalities in students of the boarding school of
Tashtagol are investigated. Increased level of chromosomal aberrations are revealed, demonstrating the
existence of pronounced genotoxic effects of radon. The highest level of chromosomal aberrations was found in
carriers of the genotype SOD2 Ala/Ala*GPx1 Leu/Leu*CAT T/T in Tashtagol. In the control group, significant
association of polymorphisms of antioxidant genes with a level of chromosomal aberrations has not been

revealed.

I'eHoM dYenoBeKa MOCTOSIHHO IIOABEPraeTCs BO3ACHCTBHIO T€HOTOKCHYECKMX M MYTareHHBIX (DakTopos,
MIPUBO/SIIINX K HAapYIIEHHIO €r0 CTa0WIBHOCTH C COITyTCTBYIOIIMM BO3HMKHOBEHHEM TOYEYHBIX MYTAlMHd U
XpOMOCOMHBIX abeppanuii (XA). Psaom skcrnequnnoHHbIX Bhie3noB Kadenprl renetuku Kem['Y B r.Tamraron
Kemeposckoii obnactu (2007-2011 rr.) Obuta BbIsSIBIICHA MOBBIIICHHAs YEIbHAs 00beMHasi aKTHBHOCTD paJioHa
(YOAP), B Bo3ayXe KWIBIX M y4eOHBIX HOMEUICHUH HIKOJIBI-MHTEpHATA, I/Ie 00y4aroTcs AETH M HOAPOCTKH —
HanboJee paflovIyBCTBUTEIbHAS KATETOPHS HACCICHHUS.

B Hacrosimmee Bpems BBISBICHA B3aMMOCBSI3b MEXIY WHAWBUAYaIbHBIMH aJaNTHBHBIMH CIIOCOOHOCTAMHU
OpTraHu3Ma, T.e. OCOOCHHOCTSIMH T€HOMa, W €ro paJAnOdyBCTBHUTEIBHOCTHIO. Pob mommmopdusma reHoB
pemapanmun JTHK, cuctem Ownorpanchopmammyu KCEHOOMOTHKOB B STOM acleKTe Ha IAaHHBII MOMEHT YXKe
JIOCTaTOYHO IIMPOKO OMKCaHa, B OTIMYHE OT reHOB ()ePMEHTOB aHTHOKCHAAHTHOH cucteMbl (AOC), Kk umncity
KOTOPBIX OTHOCSITCSI T€HbI ceMelcTBa cymnepokcuancmyras (SODI — SOD3), rayratnonnepokcunas (GPx-1 —

GPx-8) u karanasa.




Lenpto 1aHHOTO WCCIIEOBAHUS SIBISUIACH OLIEHKAa BOBJICUCHHOCTH TreHOB (epmentoB AOC wyenoBeka B
XPOMOCOMHBII MyTareHe3, HHAYLHPOBaHHBIN CBEPXHOPMATUBHBIM BO3JICHCTBHEM paJlOHa.

ToraneHO WccnemoBaHMEM OBIIO OXBadeHO 473 denoBeka. HemocpeacTBEHHO TPYIITy IS HWCCIEIOBAHUS
coctaBmiu 312 denoBek B Bo3pacTe oT 8 no 18 net, u3 Hux — 160 manpuukoB (cpemxnuii Bo3pact 12,8+0,21) u
152 nmeBouku (cpemumii Bo3pact 12,7+0,20), MOCTOSIHHO MPOKUBAIOIINX W OOYYAIOIINXCS B IIKOJE-HHTEPHATE
r.Tamraron, ¥ mOABEpraromyecs: XPOHUYECKOMY BO3JCHCTBUIO CBEPXHOPMATHUBHBIX 03 PaJOHOBOTO
u3nydeHus. ['pynmy cpaBHEHHsS oOmUM KoiuduecTBOM 161 denoBek cocraBwiv 73 Manpuuka oT 9 go 18 mer
(cpemnuii Bo3pact 13,9+0,30) u 88 neouek ot 8 mo 19 ner (cpemumii Bo3pact 14,7+0,27), NpoKUBAIOIIUX B
YCIOBUSIX (DOHOBOI'O YPOBHS M3JIy4eHHs pajgoHa. B To Bpems, Kak B IpyIie CpaBHEHHUs! ObUIH MPEICTaBUTEIIN
HCKITFOUYNTENIFHO €BPOIICONIHON packl, B Tpyme aetei r.Tamrarona mo STHIYECKOMY COCTaBY OBUIN BEIICICHBI
mopisl — 209 genosek (67%), eBponeonnsl — 62 denoeka (20%) u MeTucs (mopisl-pycckue) — 41 gemoBex
(13%). Bce oOcmemyemple OBUIM YCIOBHO 3IOPOBEI M NPOMH(POPMHPOBAHBI O IEISIX M pPe3yibTaTax
WCCIICZIOBAHMS, a TaK K€ HE IOABEPTAINCH BAKIMHUPOBAHUIO W METUIIMHCKOMY OOJNYUYCHHIO Ha MPOTSDKECHHH
TpeX MecsIeB, NPEIIIECCTBYIONUX COOpy MaTepuaa Jyisi aHaJlu3a.

3amepsl YOAP BbInonHsuich ¢ ucnons3oBanueM paguomerpa PPA-01 M-01 «Anbdapany B pexxume Air I u
cpaBHHBAIKUCH C TmokasatensmMu YOAP, mnpuBeneHHBIMH B HOPMATHBHO-METOJUYCCKOW JOKYMEHTAIMU
MunzapaBa Poccun (2003) u ®enepansHoro eHTpa rurueHsl W snuaeMuonoruu PocnorpedHanzopa (2009).
I'enoTokcuueckre 3G GeKTH BO3ASHCTBUS paloHa H3YyJall C IOMOIIBI0 MeToAa ydeta XA B KPaTKOBPEMEHHBIX
KynbTypax auMdormrax nepudepudeckoil kposu. [1oAroToBKy mpenapaToB MeTadasHBIX XPOMOCOM H aHAIIN3
XA OCyHmIECTBIISUIH C UCIIOJNIB30BAaHIEM CTaHIAPTHBIX MeToauK [1,2]. g n3yuenus monmumopgusma renos AOC
(rs 4880 SOD2 Vall6Ala, rs1050450 GPx-1 Prol98Leu wu rs1001179 CAT C262T) seigensmu JJTHK Meromom
(eHon-x10po(hOPMHOI IKCTPAKIMK U aHATU3UPOBAIN TIPH MTOMOLIM NonmMepasHoi nenHoi peakuuu (ITHP) c
(iryopecueHTHO! JeTeKIueld pe3yabTaToB B PEXHME peajbHOro BpeMeHH — it reHoB SOD2 w GPx-1, n ¢
noMouipo ayens-criennduyHoit TP ¢ anekrpodopernyeckoii nerekuueli pe3ynpratoB B 3% arapo3HoM rene
MIPH UCCIICIOBAaHUH TOTMMOpP(H3Ma TeHa KaTanassl.

CraTHCTHYECKHH aHaNN3 TEPBUYHBIX NAaHHBIX MPOBOMMWINA ¢ MoMombio mporpammsl STATISTICA for
WINDOWS v.6.0. OtieHKy DOCTOBEPHOCTH Pa3lIMUWil B paclpeleseHHH MOTMMOP(HBIX BapHAHTOB MPOBOIMIN
CTaHIAPTHBIM METOIOM )’ C TIONPABKOM Merca. Jlnst comocTaBieHus rpynn ucnosp3osanu U-kpurepuilt ManHa-
Yurau. [Ipy MHOKECTBEHHBIX CPaBHEHHSX JOCTOBEPHBIM YPOBHEM 3HauMMocTH cuutanu p<0,01.

B pesynabrare 3amepoB YOAP B mnomemeHusix WKOJNbl-MHTepHaTa r.Tamraron v Ha TEPPUTOPUHU
MOCTOSTHHOTO TIPOXXHMBAaHHUS JA€Ted M IOAPOCTKOB W3 TPYNIBl CpPaBHEHUs, OBLJIO BBLABICHO 3HAYNMOE
MIPEBBIIICHHE JaHHOTO MTOKa3aTelsl B BO3/LyXe MOMEIICHUH MIKOobI-uHTepHarta. B cpeanem yposenr YOAP 31ech
cocrasun 479,71 Bx\M?, B 3umHHMe nepuosl gocturas 1400 Br/m?.

IIpu comocTaBneHNH 3HAYECHWH IUTOTCHETHUYECKUX IMOKa3aTeNeld, XapaKTepH3YIOMNX YPOBEHb MYTareHHBIX
3¢ (eKTOB, OBUTH BBISABICHBI CTATUCTHIECKH 3HAUYMMBIE Pa3IYMs 9aCTOT BCTPEUAEMOCTH XA MEXIy HCCIeIyeMOi U
KOHTpOJBHOHM TpymmaMu. Tax, cpemHsst yactota XA B rpymme aereid r. Tamrarona coctaBuna 4,35+0,14 mpoTus
2,64+0,12 B xoHTpONbHOU BbIOOPKE (p<0,001). BBUIM BBIABIICHBI CTATUCTUYECKH 3HAUMMBIC PA3IMYMs MO YacTOTE
BCTpevyaeMocTH abeppanmii kak xpomaTtuaHoro (3,00+0,12 npotus 1,99+0,09; p<0,001), Tak 1 XPOMOCOMHOTO THIIA

(1,35%0,06 mpotus 0,65+0,05; p<0,001) — npu3HAHHOTO MapKepa BO3AECUCTBUS paiualvu.




AHanu3 pacrpelesieHns] YacTOT T'eHOTHIIOB MCCIIEAyeMbIX I'€HOB B 00€HMX IpyNIIax IOKa3al COOTBETCTBHE
YaCTOTHOMY paclpe/IeJICHUIO COTIacHo 3akoHa Xapnu-BaiinOepra, 3a uckimouennem rena CAT B rpymne aeTen,
9KCTIIOHMPYEMBIX CBEPXHOPMATHBHBIMH J03aMH pajiOHA, TJE€ OTKIOHEHHE OBIIO 0O0YyCIOBICHO H30BITKOM
TOMO3HMIOT TI0 MaxkopHoMy amtemo (y’=11,21; p<0,05), nocTuraromeMycs 3a C4eT STHHYECKOH 0COGEHHOCTH
pacmpezeneHns 4acTOT FeHOTHUIIOB B MOIMYJIAIUK HIOPIEB, TJe YacToTa BcTpeuaeMocTtr reHoruna C/C coctaBuina
86,1% mpotus 51,6% - y eBponeonnoB (p<0,001). B ocTanbHBIX CIy4asx CTATHCTHYECKH 3HAYMMBIX Pa3IHIUit
110 4acCTOTaM paclpeeseHUs] TCHOTUIIOB M3YUYCHHBIX I'€HOB MEXIY THOCAMH BHYTPH HCCIEAYEMOW TPYIIIBI
BBISIBJICHO HE OBLIO.

[Ipun ananmuze pacnpeneneHus 4acTOT BCTPEYAEMOCTH T€HOTHIOB monumopduizmoB renoB AOC, u ux
accoranuii ¢ XA OBUTO BBISBIEHO CTaTUCTHYECKH 3HAYMMOE IOBBIICHHE YPOBHS XA y HOCHUTENEH BCex
BapuaHTOB reHOTHNOB TeHOB SOD2, GPx-1 u CAT w3 MKOJBI-WHTEPHATA IO CPaBHEHHIO C KOHTPOJHHOM
BEIOOpKOIT (»<0,001). MakcumanbHas 9acToTa BCTpedaeMOCTH XA ObUta OTMEUYeHa B MOIATPYIIE METHCOB U3
r.Tamraron — obnmamateneii reHotuma C/C mo TeHy karamasel (5,65+0,63 ma 100 meradas) m HOcHTenen
reHotunioB Val/Val w Val/Ala no reny SOD2 (5,47+£0,79 u 5,03+0,57 na 100 merada3 cooTBeTcTBeHHO). B
KOHTPOJILHOHM TpyIie MakCHUManbHas 4acToTa XA Obuia BbLABIeHa y Hocureseil renoruna Ala/Ala SOD2 n
cocraBuna 2,83+0,22 nHa 100 wMeradas, 4YTO HIDKE MHHHMAIBHOTO YpoBHS uactotel XA (p<0,05),
3aperMCTPUPOBAHHOTO B MOATpyImIe esporeounoB u3 r.Tamrarona — Hocureneit renoruna Val/Val SOD2
(3,15%0,55 na 100 meTada3s).

B wuccnemyemoii rpymnme ObuIM BBISIBICHBI IOPOTOBBIC 3HAYEHHS YPOBHS CTATHCTHYECKOM 3HAYMMOCTH
abepparuii XpOMOCOMHOTO THUIIa y HOcuTeNel renotumna 77 TeHa KaTajassl 10 CPaBHEHHIO C TOMO3HTOTAMH 10
Maxopaomy amiemo (reHotun CC) p=0,012. Ilpm wm3ydenun nommmopdmsma rernoB SOD2 u GPx-1
HauOOJNBIIMK ypOBEHb abeppanuii XpOMOCOMHOTO THIIA TaKXe HaONIoJand y IOHOPOB — TOMO3MIOT IIO
MyTaHTHOMY ajutento (Hocutened reHotunoB Ala/Ala rena SOD2 w Leu/Leu rena GPx-1), mpuuem uacrora
abeppaluii XxpOMOCOMHOTO THIIa — MapKepa BO3/ICHCTBHS palualiuy, Bo3pactana B piany A/A — A/B — B/B, tae A
— MaXOpHBIH ajutenb, B — MuHopHbIi. Hanbonbimit ypoens XA oOHapyxeH y obnanareneid renotuna SOD2
Ala/Ala*GPx1 Leu/Leu*CAT T/T.

B KoHTpONBHOH rpynIe 3HAYUMBIX acconuanuii monmmmopousmoB reHoB AOC gemoBeka ¢ ypoBHEM XA ¢
Y4ETOM MHO>KECTBEHHOTO CPAaBHEHUSI BBIBICHO HE OBLIO.

Takum oOpazoM, Henmb3si HE YYHTHIBaTH WHAWBUIyajJbHble ocoOeHHocTH reHoB AOC uenoBeka Ipu
paccMOTpEHHH BOINPOCOB PaJHOYyBCTBUTEIBLHOCTH, T.K., COTJIACHO IIPOBEJICHHOMY HCCIIEAOBAHUIO, WMEHHO
HOCHUTEJIN MYTaHTHBIX ajuienieif renHoB AOC B HauOoublIel CTENeHH IM0JBep)KEHbI HEraTHBHOMY BO3/EHCTBUIO
pazoHa, YTO HAXOJHMT CBOE OTPAXKEHHE B YBEJMYEHHU YacTOTHI BCTpeyaeMoCTH XA, B IEpBYIO ouepesb

XpOMOCOMHOT'O THIIA.
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Abstract. The paper presents experimental data on the effects of electromagnetic fields of direct and alternating
current, and gamma radiation on microorganisms. It was revealed that in the area of influence of the number of

microorganisms is reduced, or they are non-existent.

C pa3BUTHEM IMBIIN3AINH, CYIIECTBYIOIINE C€CTECTBCHHBIC MONA (DJIEKTPHUECKOE M MarHUTHOE TMOJe
3eMIn) JOMOTHIIIUCH 3JICKTPOMArHUTHRIME oMy (OMIT) 1 U3Iy4eHUIMU aHTPOIIOTCHHOTO TPOUCXOXKICHHS,
KOTOpBIE CTaM UIPaTh BAXKHYIO POJb B PA3BUTHUU BCEro >KUBOro Ha 3emuie. CoriacHO Hay4yHOW TEPMHUHOJIOTHH
JJIEKTPOMArHUTHOE TOJie — 3TO (PyHAaMEeHTaIbHOe (QU3NYECKOE MOJe, B3aUMOACHCTBYIONIEE C INECKTPUICCKH
3apsHKCHHBIMU TEJIAMH, SIBJISICTCS. COBOKYITHOCTBIO DJICKTPUYECKOTO M MAarHUTHOTO MOJICH, KOTOPBIC MOTYT MpH
OTIpeNIeNEHHBIX YCIOBHAX MOpPOXKAaTe Apyr apyra. OMII xapakTepusyercss BEKTOpaMH HANpPSKECHHOCTH
anekrpryeckoro E (B/m) m marautHoro H (A/m) noneit, wacroroii f (I'm) u amuHO#M BomHB! A (M). [[mrHa BOTHBI
CBA3aHA C 4YaCTOTOH, MpPH JTOM C YBEJIWYCHHEM YAaCTOTHl YMEHBIIACTCS JUITMHA BOJHEI. Bokpyr
JJIEKTPOMATHUTHOTO HCTOYHHWKA B 30HC WHIYKIIMH Ha PACCTOSHUM ~1/6 miawHBI BOJHBI (A/271) BO3HUKACT
anekTpoMaruutHoe nose OMII, B nanbpHei BOJHOBOI 30HE, KOTOpas HAaYMHAETCS HA PACCTOSHHUU PaBHOM ~6
JuHaM BoiH (A-2m), mose mnpeoOpasyeTcs B 3JEKTpOMarHWTHoe wu3inydeHne OMMU u cymecTtByer yike
HE3aBUCHMO OT UCTOYHHMKA [3].

Eme B 1995 rtomy BcemmpHOW opranm3amueii 3apaBoOXpaHeHHsS OBUI BBEJEH TEPMHH «TII00abHOE
3JIEKTPOMArHUTHOE 3arpsA3HEHHME OKPYXKAMOMIeH cpenb» W HaHHAsA Mpobiema Oblla BKIIOUEHA B IEPEUCHB
MIPUOPUTETHRIX U denoBedecTBa. CeromHs yYeHBIMH MHpa BEOYTCS HCCIICAOBAHUS, HAIlpaBICHHBIC Ha
ycraHoBieHHe cTerieHu BiusHIs DMII n m3mydennii Ha Ononornyecke cucTeMsl. L{ens JanHoTo ucciaeoBaHus
3aK/II0Yaach B U3YYEHUH BO3JICHCTBUS MArHUTHBIX IOJIEH MOCTOSIHHOTO U MEPEMEHHOI0 TOKa MPOMBIIIJIEHHON
YaCTOThl HA MUKPOOPTaHU3MBI.

B kadecTBe 00BEKTa UCCIICAOBAHUS HCIIOIB30BAIUCH TOJSI TIOCTOSHHOTO U MEPEMEHHOTO TOKOB, a TAKKE Y —

nzinydenue. JlabopaTopHble HCCIENOBaHMS IPOBOAMIMCH B Jiaboparopuu XakacCKOro ToCYAapCTBEHHOTO




ynuBepcutera uM. H.®. Karanosa. IloceB MUKpOOpraHM3MOB MPOBOAMIM CEIUMEHTALIMOHHBIM METOAOM Ha
MUTATEIBHYIO Cpeny (MSCO-TIENTOHHEIM arap) B yamku [lerpu. Pacuer 001eMHUKpoOHOTO YHCITa POBOAMIH IO
tdopmyne B.JI. Omensrckoro [1]. C menpro n3ydeHUs CTETIEHH BO3ICHCTBUS MarHUTHOT'O TOJISA MEPEMEHHOTO U
TTOCTOSTHHOTO TOKa OBLIM HWCIOJB30BaHBl IETH COCTOAIIME: B TEPBOM CiIydae W3 HCTOYHMKA, KATYIIKH
WHAYKTUBHOCTH, aMIlepMETpa W BOJBTMETpPa, a BO BTOPOM HCTOYHHKA TOKA, KATYIIKA WHAYKTHBHOCTH,
MHJUTMAMIIEPMETPA W PEOCTaTa. B KadecTBe MCTOYHHMKA TaMMa-U3IydeHus ObLT B3AT M30TON KobambTa ShCa.
[Ipu m3ydeHNn BIUSHUS SJICKTPOMATHUTHBIX TOJEH U Y — U3IIyYSHHSI TIOCEB OCYIISCTBILIIN B PallyCce BIMSHAS
(akTopa B Tpex BapWaHTaX M TPEXKPATHOW MOBTOPHOCTH. B TIEpPBOM OIBITE MOCEB MHKPOOPTaHU3MOB
TPOU3BOJIMIN HEMOCPEICTBEHHO B MAarHUTHOM IoJie (IIEpEMEHHOro, MOCTOSIHHOTO TOKA), raMMa-u3JIydeHus B
teyenre 10 munyt. IIpu BTOpOM M TpeTheM OIBITE MOCEB MPOBOJAWIM BHE MOJsS Bo3aeicTBus B TeueHue 10
MUHYT, TIOCJIC YE€TO 3aKPBIBAIU KPBIIIKY ¥ MOMeIaiy Yamku [letpu B MarautHOe mosiec Ha 10 (BTopoii BapHaHT)
w5 (TpeTnii BapHaHT) MUHYT.

Bce ObiToBBIE TIPHOOPHI, pabOTAOIINE ¢ HMCMOJIL30BAHUEM JJIEKTPUUECKOTO TOKA, SBJSIIOTCS MCTOYHUKAMM
3JICKTPOMArHUTHBIX ITOJICH, JaKe HaXOMSCh B BBIKIIOYECHHOM COCTOSIHMH, a co3fmaBaeMoe uMu OMII Moxer
CHIIBHO pasnmdatbes. HampuMep, ypoBEeHh MarHUTHOTO OIS MPOMBIIIICHHOH 9acToThl (50 I'11) Ha paccrosHun
0,3 M nmis mbuUiecoca JeKHUT B rpanuuax ot 0,2 no 2,2, a ayiss MUKpOBOJIHOBOM neun oT 4 o 12 mxTn [4]. B
HalleM Clly4ae pacueTHbIe 3HaYCHUs aMIUIUTY bl MArHUTHON MHAYKLUHU JUTsl IEPEMEHHOTO Toka paBHbI ~ 35000
MKTa, ns noctosuuoro 0,2 MkTi. M0OXHO OTMETUTh, YTO AJIsi IEPEMEHHOr0 TOKa €€ 3HauU€HUS MPEBBIIIAIOT B
HECKOJIBKO pa3 TaOJIUYHBIC, YTO MOXET YKa3bIBaTh HA BO3MOXKHOCTh CYIIIECTBOBAHUS TAKOW WHAYKIIUH TOJBKO B
MPOMBIIUICHHOCTH. llodydeHHBIe MaHHBIE M IOCTOSHHOTO TOKAa COOTBETCTBYIOT 3HAUYEHHSM MAarHHUTHOW
WHAYKIUU TaKAX OBITOBBIX MPHOOPOB KaK YTIOT, IBLIECOC U T..

PesymbraTel WccnenoBaHWS IO BO3ACHCTBHIO DIIEKTPOMATHUTHBIX TNOJEH W TaMMa- W3Iy4eHHS Ha
MHUKPOOPTaHU3MbI OTpakeHbl B Tabmwmie 1. BuaHO, 4TO MpU NpoBElNCHUH MMOCEBAa HEMOCPEICTBCHHO B TIOJIC
MEPEMEHHOT0 TOKa KOJIOHUHA MHUKPOOPIaHU3MOB HE BBIPOCIO, BO BTOPOM MU TPEThEM BapHaHTE BbIpocio 2 u 1
KOJIOHHH COOTBETCTBEHHO, 4TO Oonee ueM B 10 pa3 MeHblle 4eM B KOHTpObHOW 4vamike [letpu. MoxHO
HAOIOAaTh, YTO BO BCEX TPEX BapUAHTaX NpHU IoceBe B 30HE BIusHHS DMII MOCTOSHHOTO TOKa KOJOHHIMA
MHKPOOPTaHU3MOB He OOHapykeHO. VcXos W3 TMONy4eHHBIX AaHHBIX, MOXHO TPENNOJIOKHUTh, YTO 3HAYCHHE
MarHATHOH MHAYKIHWW HE SBISETCS ONPENeNIIoNuM (pakTopoM, OKa3BIBAIONINM BIMSHAE HA MUKPOOPTAHU3MBI
TIPH MIPOBEJICHUN HAIIUX OIBITOB.

Tabauya 1
Xapaxkmepucmura KOIOHUI MUKpOOpeanu3mos u snavenue OMY npu nocese 6030yxa 6 30He GIUAHUS

ONIEKMPOMACHUNIHbIX nonetu

daxTop XapaxkTepucTUKa KOJOHUI oMY
KOJINYECTB ¢dopma Kpai pasmep, LBET MIOBEPXHOCTh
0, TIT. cM
Bapuanr 1
MH in** _ _ _ _ _ _ _
MH HCT* - - - - - - -
Y- 3 OKpyTJas | POBHBIN 0,4 JKENTHII TJIaKas, 382,2
H3JIyYeHHE Onecrsias
BapuanT 2
MIT ypr 2 okpyriag | poBHbH | 0,2- 0,5 roIy0oii, TIIaaKas, 254,7
JKETBIA OecTAmas




MH TICT - - - - - - -
Y - 3 okpyrnas | posusiit | 0,2- 0,7 JKEJITBIMH, riaagkas, 382,2
H3Iy4eHHE YepHBIi, OBl Onecrsias
Bapuanr 3
MIT e 1 okpyrnas | poBHbi | 0,3 JKENTHIN LIIajKas, 127,3
Onecrsias

MH 1CT - - - - - - -
Y- 2 okpyrnas | poBusii | 0,3-0,4 Oenbrit rajKas 254,7
H3IyYeHHE
Kountpons 27 okpyrnas | posubit | 0,2-0,7 OebIi, riaagkas, 34394

JKEITHIH, Onecrsimas

OPAHKEBBIM,
CB.KOPUYHEBBII

“MIT ¢y — MArHUTHOE T10JI€ MOCTOSHHOTO TOKA; * MIT 1y — MATHUTHOE HOJIE IEPEMEHHOTO TOKa

B pe3ynbTare sKCcriepuMEHTa 110 H3YyYSHUIO TaMMa- N3Ty9eHHs ObIIO MOIydEeHO, YTO BO BCEX TPEX BAPHAHTAX
KOJIOHUM MHUKpPOOPTaHM3MOB NPHUCYTCTBOBAIH, XOTS M B HEOONBIIOM KoiudecTBe. HyXHO OTMETHTh, UTO Ha
CErOJHSIIHUKM JIEHb y YYEHBIX HET €JIMHOr0 MHEHHs I0 IO0BOAYy MexaHu3Mma BozzaedctBust DOMII Ha sxuBble
00bekThl. O000IMMB JaHHbIE HAYYHOW JIMTEPAaTypbhl MOXKHO HPEAINOIOKUTH OJHY (MM HECKOJBKO) NPHYHHY
HeraTMBHOTO Bo3zeiicTBust OMII Ha MHKPOOPraHM3MBI: BO- MEPBBIX, KOJIMYECTBO MHKPOOPTaHM3MOB
cOKpaliaercs, JI00 OHM MOrudaroT 3a cuer npeodpaszoBaHus dHeprur ODMII B TemoByl0, 4TO MPUBOJHUT K
pa3pymeHnio KIeToK. Bo- BTophix, moa neiictBueM DMII aTombl BBRICTpamBarOTCS B LEMOYKH MapajuIeiIbHEIC
3JIEKTPUYECKUM CHIIOBBIM JIMHHAM, 3a c4eT oOpa3oBaHus aunoneil. [Ipu 3ToM Taxke MPOUCXOANUT HAPYLICHHE
CTPYKTYpBI KIIeTKH. UTOo MokeT mpuBecTH K €€ rubenmu [5]. B — TpeTpux, maHHBI (akT MHOTHE (U3UKH
OOBACHAIOT BIMAHWUEM cuibl JlopeHma, mojx AeWcTBHE KOTOPOM 4YacTHUIBI HPOCTO BHIOPACHIBAET M3 TION,
IIPUMEHUTEIBHO K MUKPOOPTaHU3MaM 3TO 3HA4UT, YTO OHU HE MOTYT OCECTh Ha ITUTaTeIbHYI0 cpeay[6].

Takum o6pazom, ObUIO BBISIBIEHO, YTO DMII MOCTOSHHOTO M IIEPEMEHHOT0 TOKa, a TAKXKE raMMa M3JIydeHue
OKAa3bIBAIOT JIOCTATOYHO MOIIHOE BO3JEHCTBHE HAa MHKPOOPIaHM3MBL: B 30HE HX BIMSHHE KOJIMYECTBO

MHUKPOOPTaHU3MOB COKpalaeTcs, 100 OHM BOBCE OTCYTCTBYIOT.
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Annomayun. Monumopune zenapuna 6 Kposu UCNOAb3Yemcs Ol KOHMPOs 003UPOSKU NPenapamos u Ois
OYeHKU 00CMAMOYHOCMU aAHMuUKoazyisiHmuol mepanuu. Ilpu Kypcosom npuéme npenapamos, cooepicaujux
2eNAPUH, CONPSINCEHHBIX C PUCKOM KPOBOMEUEHUsl U ONACHOCMbIO Neped03UPOSKU PEKOMEHOYemcs NPo8oounts
1a6OpamopHbIli  KOHMPONIL mepanuu  npu Ciabol U YMepeHHOU NoueuHol HeOOCMAmMOYHOCMU , Npu
NOHUDICEHHOU  Macce mend Ul OXCUPEHUlU, Npu KPOBOMEUEeHUsX HescHo20 2ene3qa. Paccmompena
KOIUYeCmBenHas  copoyusi  paziudnblx  (GopM  MOAYUOUHOBO20 —CUHE20 U  MALAXUMOBO20  3€]eHO20,
COpPOUPOBAHHBIX HA NOIUMEMAKPUIAMHOU MAMPUYE 8 KAYECMEe Yy6CMEUMENbHO20 dAEMEHMA NpU OnpedeneHuUl
KOHYeHmpayuy 2enapuna 6 pacmeopax. UyecmeumenvHvill NOIUMEPHLI JJIeMEeHm  UCHOIb306ANU OIS
onpedenienust eenapuxa 8 pacmeopax ¢ Konyewmpayusmu 50-210 me/n. Ilokaszano, umo rosgduyuenmol
YYBCMBUMETbHOCMU — COPOYUOHHO20 — (POMOMEMPUYECKO20 — ONpedeeHusi Kpacumesis NponopYUuoHAIbHbL
SHAYEHUSIM UX MOJSIPHBIX KOIPDUYUeHmos no2nowenus 8 600ublx pacmeopax. [Ipedenvl obnapysicenus mozym
ObIMb CHUICEHI HA NOPAOOK NPU YEeIUHeHUU 00beMd pacmeopa Ha cmaduu copoyuu u, COOmMeemcmeeHHo,
yeenuuenus obvema uyecmeumenviozo snemenma. Ilpu xonyenmpayusx ceviue 107 Mons/n 603m0iCHO
BU3YATbHOE NOJYKOAUYECTNBEHHOE OeMeKMUpOo8anue 2enapuia 8 pacmeope No CHUNCEHUIO U UCYEZHOBEHUIO

OKpAacCKu Kpacumeiisi 6 nozzumepnod mampuye.

Currently sorption-optical methods are developed successfully. These include concentration of substances
from the liquid phase on the sensitive element which is accompanied with a change in spectral characteristics in
the visible diapason. We have examined the quantitative sorption of various forms of toluidine blue (TB) and
malachite green (MG) adsorbed on polymethylmethacrylate matrix (PMM) in the process of determination of the
heparin concentration in a solution. Polymethylmethacrylate (PMMA), one of the commonly used polymers, is
widely used to fabricate optical analytic systems. There have been advantages for the application of PMMA in
analysis due to such properties as hydrophobicity and compatibility with additives. Bulk modification is an

effective way to improve the analytical properties while retaining the transparent properties of the polymer.




Various modifications of the PMMA matrix have been obtained using different techniques like physical
adsorption, biomolecule adsorption, chemical modification and so on [1-3]. The extraction mechanism is based
on the PMM role as a solid polymeric extractant. In accordance with this mechanism, organic molecules sorbed
into hydrophobic PMM. PMMA have unique advantages over other polymers, for their physical and chemical
properties can be easily changed by molecular design.

The introduction of polyethylene glycol (PEG) into the PMMA has attracted considerable attention as a
means of minimizing waste sorption, because of their low interfacial energy, non-adhesive property and high
diffusion. The technique was described [4] where PEG was immobilized into PMM on polymerization stage.

Combined matrix PMMA and PEG, having a polymethacrylate backbone and hydrophilic PEG chains, has
been synthesized and applied for the design of transparent color sensors. The properties of the new modified
PMM such as attachment, functionality, and sorption properties are characterized by various techniques.

The results of investigation of dyes sorption into transparent matrix are used in the field of technology for
sensors, catalysis, analytical chemistry and drug discovery. A large number of experimental studies of dyes
sorption to various sorbents have been performed in order to understand the underlying mechanism of the
sorption process. This simple method allows the study of a wide range of PMMA-PEG polymers with well-
defined the optical sensor properties.

PMMA was synthesized via free radical block polymerization, using benzoyl peroxide as initiator. The
structure of the dye is shown in Fig. 1. Immobilization of analytical reagents into a polymeric matrix has been
carried out in a static mode. The solution was placed in a constant temperature bath and stirred with the help of a

stirrer at 120 rpm.

>:o o o

L

_:/ > \ LY O%"\ o%"\ <‘: °

Fig. 1. Structure of the PEG-PMMA matrix

Sorption of dyes into PMM depends on the nature, structure and polarity. Increasing the degree of extraction
of hydrophobic dyes with increasing evidence of the significant role of hydrophobic interactions between the
sorbent and sorbate. Equilibrium sorption time and degree of dye extraction depend on the forms of its existence
in the solution.

The molecular form of the dye was sorbed by PMM completely and 40% of the anionic form was sorbed
during 15-20 minutes. The sorption of neutral and charged forms of TB on the concentration in the aqueous
solutions with pH 4 was researched. The equilibrium concentration of the dye, the recovery rate and the value of
limiting sorption were calculated in this work. Both neutral and charged forms of TB in low concentrations (<10
6 M) were sorbed completely. The ionic form of the dye was sorbed on 50 % and neutral form on 90 % at
concentrations > 10 M. The optimal pH was below 4.0 because the proteins anionic groups (carboxyl group

complicate the interpretation of results greatly) lose their charge. TB binds with nucleic acids at pH 3.0.




Sensitive polymer element with TB immobilized was used to determine concentrations of heparin in the
solutions with 50-210 mg/L. Response factors for sorption-photometric determination of dye was proportional to
the value of the molar absorption coefficients in aqueous solutions. Detection limits can be reduced by increasing
the volume of the solution or increase the sensing element.

Semiquantitative visual detection is possible in a solution of heparin at concentrations above 10~ mol/L. This

shows as decrease or disappearance of the TB color into PMM (Fig. 2).

0 mg/L 1 mg/L 5 mg/L 10 mg/L

Fig. 2. The visual response to the presence of various concentrations of heparin

MG also triphenylmethane dye is highly soluble in water and used as a therapeutic agent. MG dye is used
extensively in medical diagnostic. Previously MG has been analyzed using spectrophotometry, HPLC-MS and
capillary electrophoresis. Selective solid phase extraction is not used for MG from biological samples of fluids
before. A method for the trace analysis of MG with colorimetric measurements based on solid-phase extraction
(SPE) by transparent PMM is described for TB. The investigation was aimed to study the adsorption capacity of
PMM for MG removal from aqueous solutions for the solid phase extraction of MG, different parameters such as
adsorbent dose, effect of pH, initial dye concentration and contact time.

The quantity of sorbed PMM reagent is proportional to intensity of its painting and it depends on conditions
of modification: pH, concentration of the reagent in solution and durations of processing. The kinetic profiles of
sorption at different temperatures are similar. This suggests that the sorption mechanism is mainly due to the
formation of an inclusion complex through host—guest interactions.

Solid-phase extraction on PMM allowed a 290-fold enrichment of the dyes if 10 mL sample volume is used
with extraction efficiencies 92 %. The method enables the determination of MG to 0.1-5 pg/L combined with a
fast and easy sample-preparation (pH-adjusting prior to SPE). Extraction and determination of MG in biological
liquid samples confirmed the applicability and reproducibility of the method. Batch adsorption results indicated

that Langmuir isotherm described the adsorption isotherms better.

This work was supported by the Russian Science Foundation project 14-19-00926.
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Abstract. Data about voltammetric determination of drug o-fluorinebenzonal (galonal) was presented in this
publication. Operating conditions were defined and the dependences of the diffuse power with the acid index of
background electrolyte from time and savings potential were showed. The correctness of methods for

determining was evaluated.

B MemumuHCKON AMAarHOCTHKE JJIsl OMpPEIENICHUS OPraHUYECKUX BEIISCTB B OMOJOTMYECKHX OOBEKTaX W
(hapMaleBTHYECKIX TpenapaTax CYNIECTBYFOT HECKOJIBKO CTAaHIAPTHBIX METOJIOB, HAMOOJIee UCIONB3YEMbIE U3
KOTOPBIX XpoMaTorpapuuecKue MeToabl, MIMMYHO(GEPMEHTHBIN aHanu3. B mociieqnee BpeMs pacnpocTpaHeHHE
MOJTyYaroT JICKTPOXUMHUYCCKUE METOJIbI aHAJIN3a, B TOM YHUCIIC U BOJbTaMIIEpOMeTpHs. JJ0OCTOMHCTBAMU METO/A
SIBIITIOTCSI:  MCTIOJIb30BaHUE MAaJIBIX O00BEMOB MPOO, HEOOXOMUMBIX [UISI aHANIHM3a, OOJBIINM KOJIUIECTBOM
aBTOMATH3UPOBAHHBIX KOMIUIEKCOB, BO3MOYKHOCTh aHAJIN3a CMECH BEIIECTB.

O-dpropOen3onan (raJioHaJ) - OTEUYSCTBEHHBIH Tpemnapar, oOJaNalomuii MPOTHBOIMICTITHICCKOM
AKTUBHOCTBIO. Hapsgay ¢ 3TuM, oOKa3biBaeT MPOTHBOAPHUTMUYECKOC U HMMMYHOMOJYJIHUpYIOIIee IeiCTBHE,
SIBJISIETCS  MHIYKTOPOM LUTOXpOoM-P450-3aBHCHMONl MOHOOKCHUT€HA3HOW CHUCTEMBI ME€YEHU. B CBSI3U C ITUM
Mpernapar MOXKET UCIOJIB30BATHCS B KAYECTBE TeMaTOMPOTEKTOPHOTO CPEACTBA MPH BHEICUYCHOYHOM XOJIECTAa3e,
OTpaBIICHUH Pa3JIMYHBIMH areHTamu, npu ankoronusme [1,2]. Tlomumo 3TOro, moj BIUSHHEM 0apOUTYpaTOB
yckopsiercss 6uoTpanchopMaIyisi CTEpPOUIHBIX TOPMOHOB, JKETYHBIX KHCHOT, BuTaMuHOB I, K u dommenoii
KHCJIOTHI, 9YTO MPHUBOAUT K THIIOBUTAMHHO3Y IPH COBMECTHOM Ha3zHaueHHH. HeoOXoauM KOHTpOIE colepKaHue
0apOuTypaToB B OpraHm3Me, H3-3a HX CIHOCOOHOCTH KyMyJSIIWH. B mnmTepaType NpHUBOIWTCS METOAWKA
OJIHOBPEMEHHOTO OTIpe/ielieHus] TajoHana, GperHodapOuTana, kapbamasenuHa U rajnoauda B CHIBOPOTKE KPOBU
meronoM Mukpokojonouno BDXKX [3]. HemocraTkamu JaHHOrO MeTOJa SIBJISIETCS BBICOKAsk CTOMMOCTH
000pYyIOBaHUs, CIOXKHOCTh MPOOOMOATOTOBKY, JUIMTEILHOE BpeMs aHaim3a. [103ToMy akTyalabHOHM 3amadeit
CTaJl0 CO3/IaHME METOJHMKHU JUIS ONpeNeieHus O-PTopOcH30HAIA B OMOJIOTHUECKUX OOBEKTaX JUIs Lesed

Me[lPIIIPIHCKOﬁ JUArdHOCTHKH, ﬂBHHIOHIeﬁCH 3KCHpeCCHOﬁ, HpOCTOﬁ B UCIIOJIHCHUMU.




Lenbto  paboTbl  ABIAETCS  OLEHKA BO3MOXKHOCTb  ompeleneHus  o-GpTopOeH30HAla  METOIOM
BOJITAMIIEPOMETPUN B Pa3JIMUHBIX OHOJIOTMYECKHX OO0BeKTax (KpoBb, MoOYa, CJIIOHA) B MEIUIMHCKON
JMarHOCTHKE.

Hamu Oblta paccMOTpeHa BO3MOXKHOCTH HCIIOJNB30BAHHS METOJa WHBEPCHOHHOH BOJIBTAMIIEPOMETPHH VIS
KOJIMYECTBEHHOTO ompexaeneHuss o-propbenzonama. Ha pucynke 1 mpencraBieHa BoJbTamIIeporpamma
3JIEKTPOBOCCTAHOBJICHUS O-pTOpOeH30HANA, pacTBOpeHHOTO B nuMmetwipopmamune (AMPA), momydeHHOTO B
muddepeHunansHO—uMITyIbcHOM pexkume Ha done 0,1 M auruapodochara HaTtpus C HCIOIB30BaHHEM
CTEKJIOYTJIEPOJJHOTO 3JIEKTPOJa B KauecTBEe pabouero, MO OTHOIIEHHIO 3JIEKTPOAY CPaBHEHHUS! HACHILICHHOMY

xJyopucepedpsiHoMy anektpony. Hakomnenue nponssoauinocs npu notexuuane -0,8 B B reuenue 30 c.
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Puc. 1. Boremamnepoepamma o-gpmopbensonana na gpone 0,1 M NaH>POy

Jlnst ymydqIieHus! 9yBCTBUTENBHOCTH aHAIMTHIECKOTO CUTHAJIA BOJIBTAMIIEPOMETPHUIECKIX N3MEPEHUH ObLTH
MIPOBEACHBl MCCIEJOBAHUS MCHOJB30BAHUS TPEXDJICKTPOAHOH DSIEKTPOXUMHMUYECKOH cUCTeMbl. B kauecTBe
BCIIOMOT'aTeJIbHOTO JJIEKTPOAA HCIOIb30BANIM: IUIATHHOBBIM, CTEKJIOYIJIEPOAHBIA WM  XJIOpHUICEPeOPsHBII
anekTpoasl. IIpy HMCHONB30BAHUMU BCIOMOTATENbHBIX 3JIEKTPOJOB YBEIMYEHHE AHAIUTUYECKOTO CHUrHAjIa HE

Ha6mo)1anoc13, IO3TOMY B LlaJ'ILHeﬁIIIPIX HCCJIICAOBAHUAX UCIIOJIB30BAIN ABYXIJICKTPOAHYIO CUCTEMY.
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Tak xak Ouonornueckre oOBEKTH MMEIOT pas3iM4Hble 3HauYeHWs pH, HamMu ObUIO HCCIENOBAaHO BIMSHUA
KHCJIOTHOT'O TT0Ka3atesisi (POHOBOTO AJICKTPOJINTA HA BEJMYMHY TOKa IiKa. HanboupInii aHaTuTHYeCKUi CUrHai
HaOI0AaeTCs B MICOYHBIX pacTBopax npu 3HadeHmsx pH = 9,0-10,0 (Puc. 2).

Hanee ObLIM HCCIIEAOBAHBI 3aBHCHMOCTH BEJIMYMHBI TOKa OT MOTEHIMANa W BPEMEHH HAKOIUICHHMSI.
Haubonpmmit aHamuTHYECKUH CUTHAI OBLT TTOTy4YeH pH noTeHimane -1,0B u Bpemenn HakoruieHUs 35cex.

Just ueneit MeIUIMHCKOM JHAarHOCTHKH oOmpeaesieHus o-¢pTopOeH3oHana (rajoHajga) HaMH MPOpaboTaHa
cXeMa IpPOOONOATOTOBKH, KOTOpas BKIIIOYAeT B ceOs CIEyIOIIME OJTambl: AIKCTPAKLUS OPraHMYeCKUM
pactBopuTeneM, cyonuManys, peaKCTpakuus ¢ usMeHennem pH.

IIpoBeneHa oleHKa MPAaBHIBLHOCTH BOJBTAMIICPOMETPUYCCKOE OMpeNesieHue O-PpTopOcH30HaNa (rajloHaa)
Ha MOJICJIbHBIX pacTBOpax. MoenbHbIil PacTBOP MPUTCOTOBICH M3 JUCTH/UIMPOBAHHON BOJIBI C J00aBICHHEM
MHUHEPAJBHBIX COJIEH 10 COCTAaBY M KOJIMYECTBY MPUOIMKEHHOTO K (H3HOJOTHIECKOMY PacTBOpyY. Pe3ysbraTe

TIpUBECHHI B TabmmIe 1.

Tabruya 1
Oyenka npasuibHOCmu onpeoesieHus: 0-QpmopoeH30HaAA (aloHANa)
Ne IIpoba Conepxanue o-¢propOeH30HaNna( rajoHaa),
Mr/om>

B npobe Bseneno Haiineno
1 MopenbHbIN pacTBOp Menee 2,00 2,00+0,02

0,001
2 MonensHBIN pacTBOP 9,98+0,06 10,00 20,02+0,11

¢ nob6askoit 10,0 mr/om?

Hamu moka3aHo BO3MOXXHOCTh HCIIOJIBb30BaHUS BOJILTAMIIEPOMETPHUYECKOTO OIpeeieH s o-pTopOeH30HaIa
(rayoHana) B IMIMPOKOM JUANA30HE KOHIICHTPALUH, ¢ TOrPEIIHOCThIO, HE TpPEBbIIIANMei 5-7%, B Pa3IndHbIX

OHOJIOrMYECKUX 00BEKTaX JUIA ueneﬁ Me}:lHLIHHCKOﬁ JUAarHOCTHKH.
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Abstract. In experiment on mice with lung Lewis carcinoma, the ability of extract Sorbus aucuparia to

inhibite tumor growth and increase cytostatic antitumor activity was shown.

B HacTosmiee BpeMst 0coObIi HHTEPEC Y UCCIIEA0BATENCH BRI3BIBACT UCIIOIF30BAHIE B KOMIUICKCHOM Teparuu
3JI0KAYECTBEHHBIX HOBOOOPA30BaHUUN CPEACTB PACTUTCIBHOTO MPOUCXOXKICHHUS, IOIHMBAJICHTHOCTh JCHCTBHS
KOTOPBIX OMpENeNIeTCs HaJMdueM B WX COCTaBe Pa3IMUHBIX OWonormuecku akTuBHBIX BemecTB (BAB), B
4acTHOCTH ()EHOIBHBIX COCTUHCHNH. AHTOIIMAHBI U (PEHOIOKHICIIOTHI, COCTABIIAIONINE OCHOBY MOJIH(PEHOIBEHOTO
KOMIUIEKCAa  [eJOoro  psAga  AroA,  ¢GpyKToB, O0JAgal0T  aHTHOKCHOAHTHBIM,  MMMYHOTPOITHBIM,
MPOTHBOBOCIAIUTEIBHBIM, KAMMUILIPOYKPEIUIIOINM JeHCTBIEeM. Hapsiiy ¢ 3TUM OHU CIIOCOOHBI BJIMSATH Ha
OMYXOJIEBBI POCT LEJIOro psiAa KIETOUYHbIX JuHUM [1]. YuuTbiBas BbllIECKa3aHHOE, MPEACTABISETCS
MEPCIICKTUBHBIM U3yUYUTh BIMSHUC IKCTPAKTA PSIOMHBI OOBIKHOBCHHOU Ha pa3BUTHE KapLUHOMBI Jierkux JIpronc
(3LL) y mblueit n 3¢ GeKTHBHOCTD JIe4eHHs HUKI0(hochaHOM.

OKCHepUMEHT BBITIONHEH Ha 60 moioBo3penbiX Mblmax-camkax JwmHuA CS57BL/6 maccoir 20-21 T,
TTOTyYSHHBIX U3 OTJeNa dKcrepuMeHTansHoro onomonenuposanuss HUM®uPM nm. E. /1. I'ompabepra, T. ToMck.
Kapmuromy nérkmx JIstonc (3LL) mepeBuMBai BHYTPHUMBIIIEYHO NO 5-6 MIIH OITyXOJeBBIX KiIeTok B 0,1 mu
(hM3NOTIOTHYECKOTO PAacTBOpa B MBIIIITY JICBOW 3aIHEH Jambl KHBOTHOTO-pEeUIIHCHTa. B KadecTBe 0OBEKTa
HCCIICIIOBAHUSI UCTIONB30BaH JKUAKHIA CIIUPTOBBIA 3KCTPAKT IUIOAOB PAOMHBI OOBIKHOBEHHOH (Sorbus aucuparia
L) (OPO), oboramennsii antonuaHamu (Mg B 1 M= 0,14167 1). [lo naHHBIM XHMHYECKOTO aHAIU3a,
MPOBEACHHOTO Ha Kadeape GpapMakorHo3uu ¢ Kypcamu 0otaHukd U 3koorud Cu6I'MY r. Tomcka, OCHOBHBIMH

HeﬁCTBy}OMHMH BCHICCTBAMU OKCTPAKTa ABJISIOTCA q)CHOHOKI/ICJIOTI)I W aHTOIMAaHBI. KonnuectBennoe




ompeneinieHue JNaHHBIX rpynn  BAB B mcciaemyeMoM  9KCTpaKTe  MPOBOJWIM  METOAOM  IPSMOM
cnekrpodoTomerpun [2,3]. Conepxanue CyMMBbl (PEHOIIOKUCIIOT, B MEpecyére Ha XJIOPOTCHOBYIO KHCIOTY, B
9PO cocrasmset 2,97+0,15%, a cyMMBI aHTOLIMAHOB, B Tepecyére Ha TUaHuA-3-0-Tmoko3u —1,09+0,05%.

Juis  mpoBeneHHWs IIUTOCTAaTHYECKON Tepamuu ucHonb3oBamm Iuknodochan (L[D), BwImTycKaeMmbIid
npombiiuieHHOCTEI0  (OAO  «buoxumuk», 1. CapaHCK), KOTOPBIH BBOAWINA >KHBOTHBIM OIHOKPATHO
BHYTPHOPIOIIMHHO Ha 12 cyT mociie MepeBUBKHU OMyXoiH B no3e 125 mr/kr. Jlewenne DPO Haumnamm ¢ 6 cyt
MOCJIC MMEPEBUBKH OIYXOJIU U MPOJIODKAIN B TeUCHHE 12 CyT. DKCTPAKT BBOAWIM BHYTPIDKEITYIOYHO B 03aX 1 u
5 wu/kr. KOHTpOJbHBIE MBIIIA MOJyYald 3KBHOOBEMHBIC KOJMYECTBA DPACTBOPHUTEIS B JHU BBCICHUS
npenaparoB. B KOHIE 3KCIIEPUMEHTOB MBIIICH yMEpIIBIsUH, coomonas «[IpaBumia paboTel ¢ 1a00paTOPHBEIMU
JKUBOTHBIMIY. OIpenersiin Maccy TepBUYHON OIyXOJIM, Maccy JIETKHX C MeTacTa3aMH, MOJCYUTHIBAIH
KOJIMYECTBO W IUIOMIANh METACTa30B, BBIYHMCISUIN IPOIEHT TOpMOXKeHHs pocra omyxomu (TPO), wacroty
metactazupoBanus (UM,%), mamexkc mHrnompoBanus mertactasmposanus (UM, %) [4]. Ha 3 cyr mocxue
BBeneHns [I® ompenemsum mokaszartenu NepuPepUIecKorl KPOBH MBIIMIEH C MOMOIIBI0 TeMaTOJOTHYIECKOTO
ananmuzatopa «Muchic 18vet» (Cormay, ®panuumsi). Pesympratel o00pabarbiBanu ¢ HpUMEHEHHEM
HemapaMeTPHUYECKUX KpuTeprueB Buikokcona-MaHHa-YUTHH U TOYHOTO MeToaa Duirepa.

OOHapyXEHO, 4TO MOCJIC OJHOKPATHOTO BHYTPHOPIOMIUHHOTO BBeneHUs MbimaM [{® B mo3e 125 mr/kr macca
3LL ymenpmmiack B 1,6 pa3a, KOJTHYECTBO METACTa30B CHH3WIOCH B 3,3 pasa (P<0,01), MHOTOKpaTHO MEHbIIE
oKasajach IUIONMIATL MeETacTaTHdecKoro mopaxenus Jerkux (P<0,05) mo cpaBHEHHIO € KOHTPOJBHBIMHU
sHadeHnssMu; MMM coctasun 72%. Ilpm nobapnenmn B cxemy xmmuorepamuun OPO mpociexuBaiach
TEHIEHINSI K YMEHBIICHHIO MAacChl OITyXOJIM 10 CPaBHEHHIO C TAKOBOH Y KUBOTHBIX, MOIYYaBIINX TOIBKO L[D.
B 1o xe Bpems, coBmecTHoe wucmons3oBanne LI® ¢ DOPO mpuBeno K JOCTOBEPHOMY IOBBIIICHHIO
MPOTHBOMETACTATHYCCKOTO JICHCTBUS IIUTOCTaTUKA. TaK, KOJIMYECTBO METACTa30B M WX IUIONIAJh Y MBIIICH,
mony4yaBimux coBMecTHO ¢ [{® skctpakt B 103ax 1 u 5 MII/KT, OKa3aiuch MHOTOKpaTHO MeHbie (B 10,7 u 16,8
paza u 34,8 u 11,6 paza coorBercrBeHHo, P<0,01), UM cocraBuna 20 u 38% mnpotuB 90% y >KMBOTHBIX,
nedeHHbIX ToNbKO L[dD; MMM oka3aics HaMBBICIIMM IPU UCIIONB30BaHuu 00eux 103 DPO, mocruras 99%. [pu
HM30JIMPOBAaHHOM HazHaueHuHM MbimaM DPO B mo3ax 1 1 5 MII/KT OTMEYEHO AOCTOBEPHOE TOPMOXKEHHE POCTa
mepBuyHO# omyxonu (12 u 20%). Kpome Toro, y MpImeH, morydaBmnux 3KCTPAKT B 103€ 1 MII/KT KOJTHYECTBO
METacTa3oB B JIETKHX M HMX IUIomans okazamuck B 1,8 m 3,4 (P<0,01) pa3a meHbIne, 4eM y >XHUBOTHBIX
KOHTpoJIbHOH rpymnsl; MM cocraBun 44% (tabam.1).

Ipu u3yveHnu nepudepudeckoil KpoOBH KUBOTHBIX Ha 3 CYT MOCIE OJHOKPATHOI'O BBeAcHHS nuKIohochana
B J03¢ 125 MI/KI OTMEUEHO €ro TOKCHYeCKOe JeHCTBHE Ha KIETKH Oenod KpOBU: OOINee KOJIUYECTBO
JICHKOIUTOB JIOCTOBEPHO yMeHbIwioch B 3,8 pasa (¢ 11,41+£0,89 mo 3,01+£0,69 r/m) OTHOCHTEIBHO
KOHTPOJIFHOTO YPOBHA 32 CUET CHIDKCHHS 4Hcia HEUTPOGMIBHBIX rpaHymonnutoB (¢ 1,99+0,23 mo 0,43+0,10+
/1), mumborutoB (¢ 8,69+0,73 mo 2,44+0,56 1/m) u monomuToB (¢ 0,75+0,04 mo 0,15+0,05 1/1). YV KUBOTHBIX,
roy4aBImux copMectHo ¢ L{® DPO, mokaszarenn 6em0i KpOBU TOCTOBEPHO HE PA3HILINCH C TAKOBBIMH y MBITIIEH
TPYIIBEl MOHOXHMHUOTepannu. ClieIyeT OTMETUTh, YTO y MEIIIEH, KOTOPHIM BBOAWIH H3onnpoBaHHo JPO B no3e
5 MII/KT, KOJTMYECTBO MOHOITUTOB OKAa3aJIOCh BBIIIE 3TOTO 3HAYCHUS Y MEIIIEH KOHTponbHOM rpymmsl (0,75+0,04

r/n npotus 1,30+0,15 r/n (P<0,01).




Tabruya 1

Bausnue ocuorozo sxcmpaxma psadunst 0dviknosennou na pazsumue 3LL u aghpexmusnocmob nevenus

yuknopocpanom mvtueri-camox aunuu C57BL/6

I'pynna
Macca o Konuuectso ITmomane
;i?gﬁiiiii’eigzz OIlyXOJIH TPO, % UM, % METacTa3oB METacTa3oB UM, %
(X£m), T (X£m) (X£m), Mm?
JKUBOTHBIX )
1. Konrpoms (9) | 6,20= 022 : 100 20.8912.47 20.14%6.13 :
3.91£0.40 90 6404231 1.3940.80
2.0®, 125 (10) | op g o) 37 1-2P<0,01 1-2P<0.01 2
5.4620,24 100 11,701,22 8,691,08
3.9P0,1(10) 1-3P<0,05 12 1-3P<0,01 1-3P<0.01 44
4 11 + DPO.1 20 0,60£0,43 0,0420,03
(10) 3,42+0,46 4 2-4P<0,01 |  2-4P<0,01 2-4P<0.01 9
4,95:0.20
5.9P0,5 (10) Lspe0.01 20 100 18,1043,95 | 24.85:11,62 13
6. 11 + DPO,5 38 0,38+0.18 0,1220,01
®) 3,25+0,40 48 2.6P<0,01 |  2-6P<0.01 26P<0,01 i

Hpumeuauue: B Ta6m/1ue nepea ypoBHEM 3HAYMMOCTHU P YKa3aHbl HOME€pa CPpaBHUBACMBbIX I'PYIIL

Takum 00pa3oM, B HKCIIEPHMEHTE BBIABICHO TOPMOKEHHE POCTa MEepBUYHON omyxonu 3LL, ymeHbIIeHue

KOJIMYECCTBA U ITOMAaA METAacTa3oB B JIETOYHON TKaHH JKHBOTHBIX TIOX BJIMSTHUEM JKHUIAKOI'O DKCTpPaKTa MIIOI0B

psOUHBI 00BIKHOBEHHOW. OOHAPYKEHO CTUMYNIHPYIOIIEE BIUSHIE KCTPAKTA IUIOJ0B PSIOHUHBI OOBIKHOBEHHOH B

J103€ 5 MrI/kr Ha MOHOIIMTHI nepmbepnqecxoﬁ KpOBH Yy KMBOTHBIX C KapHI/IHOMOﬁ nerkux JIprouc. Iloka3ano

MNOBBIIICHUC MPOTUBOMETACTATUYCCKOI'O ZleﬁCTBI/IH LII/IKJIO(l)OC(i)aHa opu €ro COBMCCTHOM MCIHOJIb30BAaHUU C

OKCTPAKTOM IJIOJOB p$[6I/IHLI OOBIKHOBEHHOIA.
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Abstract. The research work illustrated the results of track membrane sterilization by low-temperature
atmospheric plasma. The results showed the sterilization effect of plasma processing the samples at 30 and 60

seconds.

Tpexoseie mMemOpansl (TM) u3 nonmdTunentepedranara (II3Td) Gnaronmapss mopucTod CTPYKType H
OMOJIOrM4YecKOW COBMECTUMOCTH 00JIaal0T XOPOLUIMM MOTEHIUAJIOM JJIsl IPUMEHEHUS! B OPTAIBMOJIOTHH TIPH
JICUYCHUH SIHUTEIHAIbHO-IHAOTEMHANFHON qucTpodun porosunsl riasa [1]. Ilepex xupyprudeckoii oneparuei
HMMILIAHTAThl 00S3aTENbHO TIOABEPTaIOTCS MPOUEAYpEe CTEPHIN3ANNK, HauOosee MPUEMIIEMBIMU CIIOCO0aMHU B
OTEYECTBEHHOW IPAKTHKE 3APABOOXPAHCHNUS ABISIOTCS MAPOBOM METOJ M METOA BO3ACHCTBHS MOHU3HPYIOIIUM
obiydyenueM. B pesynbrare Bo3/EHCTBUS BBICOKOW TeMIepaTypbl M JaBiieHHs (MIapoBOM METOX) WM
BBICOKORHEPI'€THUECKOT0 00 IydeH s (METO/ BO3/ICHCTBYUS HOHU3UPYIOIINM 00Ty4eHHEM ) BO3MOXKHO HU3MEHEHHE
(PU3MKO-MEXaHMYECKUX M XMMHUYECKHX CBOMCTB TOJIMMEPHBIX HMIUIAHTATOB, YTO MOXKET CKas3aThCsl Ha HX
(yHKIIMOHAJIBHOCTH, TOKCHYHOCTH M Oe3omacHocTH. B mociennee Bpemst Bce Oouibllie yAES€TCS BHUMaHUE
pa3paboTke HOBBIX METOJOB MIanmsAmen crepuwim3anuu [3, 4], B 4aCTHOCTH — AHTUMHUKPOOHOMY 3¢ ety
HU3KOTEMIIEpaTypHOH IUIa3MBI, YTO OBIIO MPOJEMOHCTPHPOBAHO B OSKCIEPHUMEHTANBHOH pabote [2] mo
W3y4CHUIO B3aMMOJICHCTBUS HEPAaBHOBECHOW IUIa3Mbl € MHKpoopraHm3Mamu. OnHAaKO, MCCIIETOBAHUS
JOMYCTUMOCTH METOJIa CTEPUIIN3AIMN HU3KOTEMIIEpaTypHOil aTMOC(epHOH M1a3MOi OIMMEPHBIX MAaTepHAJIOB,
B YAacTHOCTU - TPeKOBbIX MeMOpaH u3 IIDT®, eme He NMpOBOAMIIMCH, YTO M ONPEEIMIO LeJIb HAaCTOSIIEH
paboTsL.

Heanr wuccaeqoBaHusi — U3YYUTh BO3MOXKHOCTh CTEPWIIM3AlMM  TPeKoBbIX MemOpan wu3 IIDT®

HU3KOTEMITEpaTypHOH aTMOC(hepHOil M1a3Mou.
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Tpexosbie MemOpans! u3 [IDT® ObuM Mosy4eHsl MyTeM OOIyYEHHs MOJMMEPHON IUICHKH ITyYKOM HOHOB
YAr*® ¢ makcumansHol sHeprueii 41 MoB. Illeno4yHoe TpaBIeHHE OCYIIECTRIAIOCH B BogHOM pactBope NaOH
¢ 1.5 N konuenrpauueir npu temmepatype 77+5 °C, B pesyibraTe 4Yero ObLIM TMOJYy4eHbI MEMOpaHbl C
muameTpoM op 0,55 MKM IOTHOCTBIO 5*10° mop/cm?.

WcnpiTanns mo cTepuiu3aniy npopoanin B coorserctern MY 287-113, TOCT UCO 11737-2-2011, TOCT
HNCO 11737-1-2012, TOCT P HCO 14937-2012, TOCT P HMCO 14630-2011 [6 - 11]. B xadectBe
CTEPWIM3YIOLIETO areHTa MCIO0Ib30Bajlach HKCIIEPUMEHTAIbHASL YCTAHOBKA aTMOC(EpHOI HU3KOTEMIEpaTypHOH
ria3mbl (TOMCKMI MOJIMTEXHUYECKUH YHHBEPCUTET) CO CIEAYIOLIMMHU XapaKTepUCTHKaMu. bapbepHbiid paspsin
OCYILIECTBIISUICS C IIOMOILBIO CIIEIMAIBEHO pa3pabOTaHHOIO MCTOYHMKA XOJIOJHOM mia3Mel. Hampsbkenue Obuio
paBHO 25 kB, wactorta - 5 k['m. IDIOTHOCTE MONIHOCTH COCTaBiasa BenmwmdumHy 2 Br/cm?. Temmepatypa
moBepxHocTH He mpeBblmana 40°C. McmplTaHne TpPOBOAWIN B aCENTHYECKUX YCIOBHAX (B JAMHUHAPHOW
ycranoBke «kESCO» AC-2 —4El).

Ha kaxnpiii o0paser Bo3neiictBoBanu mia3moii o 30 u 60 cekyH[, Mociie 4ero ONnpeaesisuid CTePHIbHOCTh
MeMOpaH, HCHONB3YySl METoJ mpsMoro mnocesa (morpyxenus) TM IeIMKOM B IHUTaTEIbHBIE CPEIb
(tuornmuxonesyro cpeny u Gynbon Cabypo) [6], KoTopbie 3apaHee ObLIM IPUTOTOBJIEHbI B COOTBETCTBHH C
MHCTPYKIMEH n3roToButens U pasnutel o 100 mi B crepuibHble drakonst [8]. [ocne morpyxenus: MemOpaH
cpeay clierka nepeMelInBalli, oceBbl MHKyOHpoBanmu B TeueHue 14 nuel npu temmeparype (30 — 35)°C Ha
THOTJIMKOJICBOM cpeje u npu Temmeparype (20 — 25)°C na Oynpone Cabypo. OueHKy pe3yabTaTOB IPOU3BOIMIH
BU3yaJbHBIM MPOCMOTPOM €XKEIHEBHO: IIOMYTHEHHE Cpelbl SBISUIOCH NPU3HAKOM HAIMYMS pocTa
MHUKpPOOpPraHu3MoB. KoHTposibHBIE 00pasibl BO3AEHCTBUIO HU3KOTEMIIEPATYPHOH aTMOC(EpHOH IiasmMoil He
TIOJBEPTANINCE.

B pesynbrate HaOMOAECHUS OBUIO BBISIBICHO MOMYTHEHHE CPEJ KOHTPOJBHOM IpyIIbl 00pas3lioB HA HEPBbIC
cyrkun uHKyOammu. Cpempl 0oOpa3loB OCHOBHOW TpYINBI OCTaBAaINCh WHTAKTHBIMH HA MPOTSIKEHHH BCETO

BPEMEHH MHKYOAIINH, OCTaBasCh TEM CaMbIM IIPO3pavYHBIMU (pHC. 1).

Puc.1. lloces na numamenbHuix cpedax npu UCHbIMAHUU MPEKOGLIX MEMOPAH HA CMEPUTLHOCHI MEMOOOM
npamozo nocega: Ne 1 — epems niasmennozo éo3oevicmsus 30 cexyno, Ne 2 —konmponv, Ne 3— epems
naasmMeHHo20 o3deticmeust 60 cexyHO; a) 0iis 6blAGNCHUS. AIPOOHBIX U AHAIPOOHBIX HAKMePUL, MUOSTUKOe8As]

cpeda; 6) ona evisignenus epubos, oyivorn Cabypo

Poccus, Tomck, 26-29 anpens 2016 r. TowMm 4. buomegunna




Crepuimsyromuii 3G QeKT 1mia3Mel, Kak MOKa3aHo B [5], MTOCTUTaeTCs MyTEeM BO3ICHCTBUS 00pa3yHOLIUXCS B
XO0JIc XHMHYECKHX pPCaKIM{d 3apsHOKCHHBIX WM AaKTHBHBIX YaCTHI[ IUIa3Mbl HAa BHEIIHIOK 000JOYKY
MHKPOOPTaHW3MOB. B pe3ynbprare mia3sMOXIMHYECKIX PEeakIiid, 0Opa30BaHHBIC aKTHBHBIC YAaCTHIIBI, TAKHE KaK
030H O3; aTOMapHBIA U CHHTIIETHBIN Kuciaopo O; runpokcuibabie pangukansl OH; okucnsr azota NO, NO; u B
psizie cirydaeB OTpHLATENBHBIN HOH Kuciopoaa O; [3], BO3AeHCTBYIOT Ha KIETOYHYIO CTEHKY MUKPOOPTaHIM3MOB,
WHAYIHpPYS B HeW HeoOpaTHMble W3MEHEHHWS U BBI3BIBas TEM CaMBIM THOENh KIETOK. MeXaHH3M
B3aMMOJICHCTBHS ~ YACTHI[ IUIa3Mbl C  OaKTepHalbHBIMH  KJIIETKAMH TOAPOOHO  paccMaTpUBAICA B
9KCIIEPUMEHTANIBHBIX paborax [2, 4, 5].

Pe3ynbraThl TPOBEICHHOTO SKCICPUMEHTA MOKA3alld, YTO HHU3KOTEMIIepaTypHas aTMocdepHas Iuia3ma
o0majmaeT CTepWIM3YIOUIEH CIIOCOOHOCTBIO B pekmMax 00paboTku o6pas3moB mo 30 m 60 cekyHI W MOXKET
MPUMEHATHCA UL CTEPIIIM3AIlM TPEKOBBIX MEMOpaH W3 MOJMAITHICHTepe(dTanaTa, KOTOpbIE TpeOyroT

MAISIIETO CTEPUITU3AIMOHHOTO PEeKUMa.
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Annomayus. Boiseneno, umo npu 31ekmpooy2080ll niasKke u CeneKmusHoM ad3epHom cniaeienuu ¢ cnaage Ti-
Nb umeem mecmo auxeayus komnonenmos. Ha yuacmkax, obocawennvix Nb obpasyemces f-¢ghasza, na yuacmrax,
obednennvix Nb — o'-aza. [[na ycmpaueHus HeOOHOPOOHOCMU (DA308020 U INEMEHMHO20 COCMABA

PeKoMeHOyemcst nosvicums cooepocanue Nb 6 cniase 0o 45 mac. %.

The Ti-Nb alloys are used for the production of bioimplants due to their good mechanical properties and
biocompatibility [1]. It was founded that alloys containing 40-45 mas % Nb have the lowest Young’s modulus
which is important for compatibility of implant and bone [2]. One of the modern methods of implants production
is the method of selective laser melting (SLM). It is possible to obtain products with prescribed porosity by SLM
method [2]. But high cooling rates during this process cause structural heterogeneity of obtained alloys. This
heterogeneity may subsequently cause the rejection of the implant.

The aim of this investigation was to study conditions of the formation of the Ti-Nb alloy in different
crystallization conditions.

Ingots produced by electron arc melting were investigated in this paper [3]. The mass of each ingot was 300
g. The structure of the ingot after melting was investigated.

SLM was carried out on “VARISKAF 100MV” installation. The composite powder material of Ti and Nb
was applied on VT1-0 substrate. SLM conditions were as follows. Power of laser beam was 105 W, scanning
speed of laser beam was 2000 mm/min, the spot diameter was 0.7 mm, scanning step was 0.05 mm and the
substrate temperature at the beginning of melting was 200°C. Laser beam scan direction was changed by 90° for

each subsequent layer. The specimens consisting of seven layers were investigated.
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The investigations were carried out in shared use centers “NANOTECH”, ISPMS SB RAS Tomsk,
“MIMAM?”, NSTU, Novosibirsk and NR TPU, Tomsk on diffractometer DRON-7 (Burevestnik, Russia), SEM
with energy dispersive microanalysis (EDMA) LEO EVO 50 (Zeiss, Germany) and metallographic microscope
Carl Zeiss Axio Observer (Zeiss, Germany).

Primary dendritic-cell structure with secondary grain structure is observed on metallographic images of cast
alloy (fig. 1a). The size of secondary grains is varied between 80 and 1000 pm [3]. Sizes of structural elements

indicate that cooling rate of the alloy during ingot crystallization is about 100 deg/s.

Fig. 1. The image of microstructure (a), concentration of Nb (mas %) in the elements of structure (b) and

fragment of X-ray diffraction pattern (c) of the cast specimen

The dendritic structure in the ingot indicates presence of dendritic segregation in the alloy. Concentration of
Nb in dendrites is greater than in interdendritic space (fig. 1b).

The main phase in the alloy is B-phase (fig. 1c). Furthermore, the o"-phase peaks can be identified on
diffraction patterns. This phase is nonequilibrium and it forms in conditions of quenching from liquid state.
Consequently, the process of the ingot formation occurs in nonequilibrium conditions. Only B-phase grains are
observed on metallographic image of the ingot (fig. 1a).

The structure of the alloy during SLM is formed in completely different temperature and rate conditions. The
high cooling rates about 105 deg/s could ensure the formation of fine grain structure and nonequilibrium phases.

The process of layers stacking of SLM-specimens is accompanied by the formation of macrodeffects such as
interlayer boundaries, large drawholes, etc. Each layer has nondendritic grain structure with average grain size
about 8 um (fig. 2a).

Nondendrtitc grain grows in the alloy during the process of crystallization. High cooling rates facilitate this
process. It can be concluded that cooling rate of the alloy during SLM is 104 deg/s. The quantitative ratio of min
components of the alloy ranges from 36 to 38 mas % Nb (fig. 2b). The Nb concentration is varied between 15
and 42 mas %. Consequently, heterogeneity of components distribution is retained in Ti-Nb alloy.

The reflections from the B- and o"-phase planes are identified on diffraction patterns of investigated
specimens (fig. 2¢). Exclusion of presence of nonequilibrium a"-phase is possible by long annealing but it may

lead to the growth of grain.
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Fig. 2. The image of microstructure (a), concentration of Nb (mas %) in the elements of structure (b) and

fragment of X-ray diffraction pattern (c) of the specimen obtained by SLM

Conclusion
1. During crystallization in Ti-Nb alloy with 40 mas % of Nb primary dendritic structure is formed

throughout the whole bulk of the ingot. There is dendritic segregation in the alloy. The secondary

structure is large polyhedral B-phase grains.
2. The structure consisting of fine grains is formed after SLM. The two-phase composition indicates that

the alloy heterogeneity retains at high cooling rates.

3. Itis recommended to increase Nb concentration in the alloy up to 45 mas %.

This investigation is performed under financial support of Russian Scientific Foundation, project #15-19-

00191
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Abstract. The aim of this work is to study the properties of the pigment Pyocyanin, one of the metabolites of
Pseudomonas aeruginosa. An important phase of the study is the producer. In addition, a mechanism for

Williamson ether synthesis is explored.

HccrnenoBanme oTHOCUTCS K o0macTi 6moTexHoioruu. Llenpro manHo# paboTHI SBISETCS W3ydeHHE CBOWUCTB
MUTMEHTa THOIMAaHWHA, OJHOTO U3 MeTabonuToB OakTepun Pseudumonas aueroginosa. B Hauaie
WCCIICZIOBAaHMSI, MBI HCCIIeioBaNnu Pseudumonas aueroginosa Xak TPONyIEHTa THOUWAHWHA. OTH
rpaMOTpHLATEIbHbIE OAKTEPHH PAacTyT Ha NMUTATENBHBIX Cpelax IPOCTOrO0 COCTaBa. BakHBIM acHeKTOM NpHu
MOJTyYCHUY KOHEYHOTO MPOJIYKTa SBJISICTCS M3YUCHUE YCIOBHIA KYJIFTUBUPOBAHUS IPOTYIICHTA.

Pseudumonas  aueroginosa (manee P. aeruginosa) TpeacTaBiIseTr co0OOW TpaMOTPHUIATEIBHEIC,
MaJIOYKOBU/IHBIE, OKCH/IA30M03UTUBHbEIE OakTepun poaa Pseudomonas. P. aeruginosa npuONMKEHHO HUMEIOT
pasmepsr 0,5 - 0,8 MM x 1,5 - 3,0 MM, OakTepust nmeeT | MONMSAPHBINA XIYTHK., BIIEPBBIE ObLTa onmcaHa B 1882
roxy I'eccapmom [1].

P. aeruginosa pacupocTpaHeHa B TI0OYBE, BONE, PACTCHHSAX W JKHUBOTHBIX. P. aeruginosa sBISAETCS
OMIMOPTYHUCTHYCCKUM MATOTCHOM MW BBI3BIBACT PA3JIUYHBIC OCTPhIE M XPOHUYECKHE (BHYTPUOOJIBEHUYHBIC)
WHQCKIUN WM WHTYOAIlMM MEXaHWYECKH BEHTHIMPYEMBIX HanueHTOB. CHekTp 3a0ojeBaHUs KOJEONETCS OT
paHeBoi WH(pEKIMHU, cerncuca (HampuMmep, MOocie OOIIMPHBIX 0XKOTOB), MH(PECKIMH MOYCBBIBOASIIUX MyTEH U
MHQPEKIUHA TBIXaTeNbHBIX MyTeH BIUIOTH 0 THOMHOTO KepaTuTa Iasa.

Hazpanme OBUTO TMONYyY4EHO OT CHHE-3€JIEHOTO I[BETa THOS NpHU THOMHBIX wWHOeKmusax. Ilurmentsr P.
aeruginosa 00JIamarOT CHIBHBIM aHTHOMOTHYECKHAM JeHCTBHEM. lIuTaTenpHBIE CpeAbl NMPH KyJIbTHBHPOBAHHH
OKpAIUBAIOTCSA. JTO, KaK IPABWIIO, OJECTAIINE, METANIMYECKH-3€JICHbIE KOJOHWH. XapaKTEePHBIM SBISAECTCS
3anax, NOX0XKUH Ha 3amax UBETYLIEH JUIbI WU )KaCMUHA.

MHuorue aHTHOMOTHKH CETOJHS TEPSIOT CBOM TepaneBTHYeCKUi 3((eKT, TakuM o0pa3oM, IMOMCK HOBBIX
BEIICCTB, TAKUX KaK MHOIMAaHUH (puc. 1), oueHs BaxkeH. [IpruunHa JaHHOTO SBICHUS KPOETCS B OCCKOHTPOJILHOM

HCIIOJIb30BAHUH AaHTUOHOTHKOB.
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Puc. 1. Cmpyxmypnas ghopmyna nuoyuarHuna

TemHO-cuHMEe KpucTaiisl B BuAe uril. CBoOomHO pacTtBopsercss B Xiopodopme, a Takke B
HUTPOOCH30JIe, XJIOPUCTOM METHJIeHe, NUPUANHE, (eHoJie, YKCYCHOH KHCIOoTe, Topsdell Boje, ropsiem
ajKoroie; ciabo - B X0JI01HOM Bozxe u Oensone. [Ipu nedicTBUM KUCIOT pacTBOP €ro KpacHeeT U JaeT HOBOE
KpHcTajuindeckoe coenunenue. He snosut. Ha Bo3myxe, mox BIMSHHEM KHCIOPOJA, PAaBHO Kak M IpH
JEUCTBUN JPYIMX OKHCIMTENEH, INUOINUAaHUH IIEPEXOJUT B IKENTYIO, TaKKEe KPHCTAJUIU3YIOIIYIOCS
nmokcanTosy (pyoxanthose) [2].

Ha ocHoBe nmansbIx BeO-caiita Sigma-Aldrich [3], MBI onpenenmiy OCHOBHBIE XHMUYECKHE TTapaMeTphl

MMONMaHWHA. DTH JaHHBIC IPUBEACHHI B Tabnmie 1.

Tabauya 1
Ceoticmea nuoyuaHura
Hazpanue Pyocyanin
CHHOHUMBI 5-Methyl-1 (5H) -phenazinone, Sanasin
PerucrpanuonHslit Homep 85-66-5
MornekyisipHas popmyia CI3HION20O
MornexkyssipHasi Macca 210,23
Temneparypa naaBieHuUst 133°C

[MnonuaHuH gBIsleTCsl aHTHOAKTEPHUANIBHBIM KpacuTeseM. biaronapsi CBOMM pellyKTUBHBIM CBOMCTBaM
MTUOLIMaHNH TeHEPUPYET OKCUAATHBHBIN CTpecC y OaKTepHii U KJIETOK MIIEKOIUTaomuXx [4].

OKCTpakIys SIBISICTCS BAXKHBIM 3TAIlOM IIPU TIOJYYEHHWH KPHCTAJUIMYECKOTO NMUONUAHWHA. THUnUdHas
METOJMKa OJKCTPaKIMHM TNpeAcTaBieHa Rabaey m ero wmcciemoBarenbckoit rpymmoit [5]. Ydensie
HCIIOJNB3YIOT XJI0podOopM B KadecTBe pacTBOpHUTENs. Mbl OOHapyXKWIIM, YTO METWJICHXJIODHI TaK JKe
MOJAXOJUT MJISl OKCTPAKLMW, IOTOMY 4YTO €ro TEXHOJIOTHYECKHE IapaMeTpbl HMMEIOT HAWIydIlne
XapaKTEPUCTHUKH JUIS 3TOTO.

BaxHBIM 1IaroM B HCCIICJOBAHUM SIBISIETCS M3Y4Y€HHE OaKTEpHAIBHBIX METa0OJIMTOB NPOJYLCHTA.
Kpome TOro, Ba)KHO HOAJEPKUBATH aHTHOMOTHYECKHE CBOMCTBA M arperaTHOE COCTOSIHUE JUIS M3Y4CHHS
XMMHUYECKON MOAN(UKANY MHONHAaHUHA. [ XMMUYecKoi MoAN(HUKALNY, MBI IPEATIaraeM HCIIOIb30BaTh
cunTte3 Buipsmcona. Mapopmarisa 06 3Toi peakiuyu MOXKHO OYepIHYTh U3 yuebnunka Jlays [6].

Cunte3 BuipsMcoHa (CMOTPH Tarkke CHHTE3 MPOCTHIX 3(HUPOB) HCIONB3YyeTCS IS MPOU3BOJICTBA
CUMMETPHYHBIX ¥ aCUMMETPHYHBIX 3upoB. Peaxmus Oputa paspadorana B 19-m Beke AsekcaHapoMm VY.
BunbsmMcoHoM W Ha3BaHa B ero uectb. CuHTe3 BuibsmcoHa mnpencraBisieT coOoi 4YacTHBIN citydyai
HykneouiabHoro 3amenenus (SN), B kotopom ankorossit (Alkyl-O—, Aryl-O—) wucnosib3yercsi B KauecTse

HYKJICOQHUIBHOTO areHra. MexaHu3M peakluu MOXKET MPOXouTh Kak peakuust SN1, tak u peakius SN2.




Cunre3 BuibsiMcoHa npeicTaBisieT co0oi IBYXCTYIEHYATHIN IPOLECC B €r0 TEXHUYECKOH pean3aliy.
Bo-nepBbIX, U3 CHMPTOBOTO KOMIIOHEHTA PEaKIMU JO0JDKEH OBITH MOJy4eH alKOTOJIAT, KaK NPaBHIIO, IIyTeM
peakuy CHUpTa C METAJUIMYECKMM HAaTpUeM WIM KalueM. B kadecTBe albTEpPHATHBBI MOXKHO TaKXKe
paboTaTh ¢ COOTBETCTBYIOIINMH THAPUAAMH, THIPHIOM HAaTPHs WM ruapuaoM Kanus. [lociaenauit BapuaHt
MMEET TO MPEUMYINECTBO, YTO THIPHUABI MOTYT XPaHHTbCS Ha BO3AyXe, M Oosee cTaOWIBHBI, 4YeM
MOPOIIKOBBIE MaTepransl. Ha BTOpoM 3Tarie, alKkoroisiT HOABEPraroT B3aUMOASHCTBHIO € 3IEKTPOGUIHHBIM
areHToM. B kauecTBe 9JEKTPOQUIBHBIX arcHTOB HCIOJIB3YIOT aJKHIXJIOPUIBI, AIKUIOPOMUABI WU
IKWINOJUIBI, a TaKXKe CIOXHbIe 3(UPBl CYIb(OKHUCIOTH, II-TOIYOJICYIb()OHOBOMH KHCIOTHI WU
METaHCYJIL(OHOBOM KUCIIOTHI [7].

Taxoke BaKHBIM SIBISECTCS CIEAYIOIIMN acnekT. [InonuaHuH ABiIseTcd LBUTTEP-HOHOM. LIBUTTEp-HOH
ABJISIETC MOJIEKYJIOH, MMeomeld nBe Wi Oonee (YHKIMOHATIbHBIE TPYIMIIBI, OJHA W3 KOTOPBIX HECET
MOJOXKUTENBHBIA  3apsif, a Jpyras - OTpumaTensHbIi. Ecnm, Hampumep, y LBUTTEp-HMOHA JBE
(yHKIIMOHAJIBbHBIE TPYIIBI C TIPOTHBOIIOJIOKHBIMU 3apAJaMH, TaK YTO MOJIEKYJa SIBISIETCS] 3IEKTPHICCKU
HeUTpanbHOU B 1esIoM. B kakoii-To cTeneHu, TepMHUH "BHYTPEHHsIS COJIb" MCHOIb3YETCs AN LIBUTTEP-HOHA.
OTo Halle NPEeUMYILECTBO, IOTOMY 4YTO MbI MpPEANoJaraéM OIyCTUTh IEPBYIO CTaJul0 CHHTE3a
BuibsamMcona.

B 3akmoueHun XxoTenoch OBl cenaTh clienylomue BbIBOjAbL. B pabore ObLIM NpoaHAIN3UPOBAHBI
CTPYKTypa W CBOWCTBAa NHONMAHWHA. bBUIO OOHApYXXEHO, YTO THONWAHMH 00JamaeT BBICOKOH
aHTUONOTHYECKOI aKTUBHOCTBIO,  TaK )K€ SIBJIICTCS IIBUTTEP-NOHOM, YTO MMEET BaXKHOE 3HAUCHHE TSI €T0
JanpHeme xumrdeckod momudukanmun. Kpome Toro, Obio oOHapyKe€HO, YTO XJIOPHUCTHIH METHICH

TTOIXOANT JUTA JTYYIIeH SKCTPAKINU KOHEYHOTO MPOIYKTA.
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Abstract. The use of neoadjuvant chemotherapy in the treatment of patients with non-small cell lung cancer can
reduce the tumor size, increase ablastics operations, as well as to plan carrying out post-operative
chemotherapy. But one of the important reasons for the ineffectiveness of chemotherapy is chemoresistance due
to the expression of ABC-transporter genes (ABCBI, ABCCI, ABCC2, ABCCS5, ABCGI, ABCG2 and gene
metabolism GSTP1). Thus, the aim was to study the expression of ABC genes during chemotherapy. As a vesult, it
was found that the expression of genes correlated with chemoresistance weakly basic clinical and morphological
parameters. But it was found that the direction of change in gene expression ABCBI, increase or decrease,

associated with survival rates.

AKTyanbHOCTB. [10 1aHHBIM psifa aBTOPOB UCIOJIb30BaHHE XMMUOTEPANIUU B HEOAJbIOBAHTHOM PEXUME IpU
HeMeJKoKiIeTo4HoM pake jierkoro (HMPJI) npencrasnsercs nepcrneKTUBHbEIM. OIHUM M3 BayKHBIX HPEISATCTBUI
KOHBEHIIMOHAILHONW XUMHUOTEPAINHUs paKa JIETKOTO SBISIETCS XMMUOPE3UCTEHTHOCTh ((PeHOMEH MHOXKECTBEHHOM
nekapcTBeHHOU ycroiunBocT (MJIY)), KoTOpast MOXKET OBITh KaK MPeACyLIECTBYIOMIEH, Tak U (YOPMHPOBATHCS
B mporecce yieueHus. JlaHHBINH (eHOMEH OOYCJIOBJIEH IOBBIIIEHHEM 3KCIIPECCHH 3IHepro3aBUCHMBIX ABC-
TparcnoprepoB (ABCBI, ABCCI, ABCC2, ABCCS5, ABCGI, ABCG2, GSTPI). IlponyKTbl HaHHBIX TCHOB
OCYILECTBIIIIOT BBIOPOC MUTOCTATHYECKHX TIPEMAapaToB M3 OMYXOJIEBBIX KJIETOK TIPOTHB TpaaueHTa
KOHIICHTpanuu (COOCTBEHHO MHOXKECTBEHHAsI JIEKapCTBEHHas ycToiumBocTh). OHHU ompenensior 75-85%
ciydacB HU3KOHM 3ddexkruBHOCTH XuMmuoTepanuu [1, 2]. CTOUT OTMETHTh, YTO Ha JIPYTUX JIOKATU3AIMIX, B
YaCTHOCTH paKe MOJIOYHOM eJie3bl, ObUIO MoKa3aHo, 4To agdexkrusHocts HXT, a Takke nporHo3 3adoneBaHus,

OIPCALCIIACTCA HAIIPABJICHUEM U3MCHCHHS OKCITPECCHUU JaAHHBIX T€HOB B IPOLICCCE JICUCHUA [3, 4]




Heanb paborbl: u3yueHue sKcrpeccun TreHoB ABC-TpaHCcopTepoB B ONyXOJNM JIETKOTO B IMPOLIECCE
HEO0aJbIOBAHTHON XUMHUOTEPATIHH.

Marepuajnsl U MeToabl. B wuccrnenoBanne Obuto BrmodeHo 22 6ompHbix HMPJI I w III cramum,
LHEHTPAIBHOW WM Tepu(pepudecKoil JIOKaInU3aul ¢ MOP(HOIOTHYECKH BEepHUHUIMPOBAHHBIM JIHATHO30M.
BonpHble Haxogunuch Ha jedyeHuH B KiIMHHMKE Tomckoro HUWM onkosioruu, KOTOpble B HEOALbIOBAHTHOM
peXuMe TOJydaldl 2 Kypca XHMHOTEpAlHuH MO0 cXeMe BuHopensOmH-kapOorutatuH. [locie HXT manmentam
MPOBOJMIIACH OIepanus B 00beME IMHEBMOHIKTOMHH WM JIOOIKTOMUH. [lamee aibplOBaHTHASsS XUMHOTCPAIIHS
(AXT). B kadectBe uccieayeMoro Marepuayia ObUIM HCIIOJIB30BaHbl OHOIICHITHBIE OITyXOJIEBBIC 0Opa3LbI
HOPMaJIBHOH M OIYXO0JIEBOHM TKaHM Jierkoro 1o jedenus u nocine HXT. PHK Boinensum u3 22 napHsix 006pa3unos
¢ nomomrsio Habopa RNeasy Plus mini Kit (Qiagen, Germany). Yposens skcupeccun reHoB ABCB1, ABCCI,
ABCC2, ABCCS5, ABCGI, ABCG2, GSTPl oueHWBaNM TpH TOMOIIM KOJWYECTBEHHOH 0OpaTHO-
TpanckpunrtazHoi [IIIP B pekuMe peambHOr0 BpPEMEHH OTHOCHUTEIBHO HOPMAJIBLHON TKaHHM Jerkux [3].
Cratuctudeckass o0paboTKa MaHHBIX MPOBOIIIACH C HCHOJB30BAHHEM MaKeTa MPUKIATHBIX IPOTPaMM
«STATISTICA 8.0». [na npoBepku THIOTE3bl O 3HAYMMOCTH Pa3IMUUil MEXIY HCCIETyeMBIMU TpyHIIaMu
WCIOJB30Ball KpUTepuii Bunkokcona-ManHa-YutHu. CpaBHEHHE 4YacTOT 1O KAYECTBCHHBIM JaHHBIM
aHAIM3MPOBAJIH ITPY NOMOIIHN ABYXCTOpOHHEro Kputepus Puinepa. /s anannza 6e3meracTaTHIeCKOH 1 00IeH
BBDKHABAEMOCTH HCIIOJIh30BAIICh KPUBBIC BEDKHBAEMOCTH, TOCTPOCHHBIE o MeToy Kamnana-Maiiepa [5].

PesyabTaThl. B pesynpraTe mccienoBaHHs OBUIO yCTAHOBIEHO, 4YTO 3Kcmpeccusi reHoB ABC cmabo
KOppenupyer ¢ KIMHHKO-MopdoiorndeckuMu mapamerpamu 3aboneBanmi. C spdexrom HXT Ha ypoue
BBIPQXCHHOW TEHICHIUH AaCCOUMHPOBAH HAYaNbHBIM ypPOBEHb 3Kcrpeccnu reHa ABCCI. Y manueHToB C
YaCTUYHOM perpeccrell ypoBeHb JKCIIpeccHMHM BhIme, 4eM npu dpdekre cradbmmmsamun. CTaTHCTHIESCKH
3HAUYUMBIX Pa3JIMuMi HEe YCTAaHOBJICHO, YTO CBS3aHO C HEOOJBIION 4acTOTOI OOJBHBIX C YaCTHYHOM perpeccueit
(n=3). lHTepecHBIM NpeACTaBISIETCS U3yUeHHE U3MEHEHH dKcIpeccuy reHoB ABC-TpaHcnopTepoB B mpoliecce
nedyeHus U cBs3b ¢ apdexrom HXT y OONbHBIX HEMEIKOKIETOUHBIM pakoM Jierkoro. Kak okas3aioch, B CBSI3H C
HeOOJBIION BBIOOPKOH OOJILHBIX C YACTHYHOM PErpeccHil, HanpaBJIeHHE W3MEHEHHS SKCIPECCUH HE CONPSIKEHO
¢ a¢dexromMm mpoBogMMOTro JsedeHHWA. Ho mpm 3TOM OIEHKAa NPOTHOCTHYECKOW 3HAYMMOCTH HW3MEHEHHS
skcipeccrn ABC-TpaHcopTepoB NOKa3ajia CTAaTHCTHYECKH 3HAYUMBIE pPe3yNIbTaThl. Tak H3MEHEHHE HKCIPECCHH
rera ABCBI compsbkeHo c¢ 6e3meracratudeckoit (Pucynok 1-A) m oOmelt BepkmBaeMmocThio (PucyHok 1-B)
6osibHbIX HMPJI. CHIDKEHHE 9KCIPECCHU acCOLMUPOBAHO ¢ OoJiee BHICOKUMHU NOKA3aTeIsIMU BBDKHBAEMOCTH 110

CPaBHCHUIO C prl'[l'[Oﬁ HNalCHTOB C MOBLIIIICHUEM SKCITPECCHUU.

Gumulative Proportion Surviving (Kaplan-Meier) Cumulative Proportion Surviving (Kaplan-Meier)
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Puc. 1. Besmemacmamuueckas (A) u obwas (b) eviocusaemocmo 6onvrvix HMPJI 6 3asucumocmu usmenenus
axcnpeccuu eena ABCBI




CHwxkenune enie onHoro reHa ABCGI nHa ypoBHe BblpakeHHoW TenpeHuuu (0,05<p<0,1) Takxke ObLIO
CBSI3aHO C XOpOIUMM MporHo3oM. [lokazatenu oOmieif BbDKMBaeMOCTH OBUIM 3aMETHO JIydlle B TIpyIIe
MAIEHTOB, Y KOTOPBIX HaOJII0AaI0Ch CHIDKEHHE SKCIIPECCHH TaHHOTO TeHa B MPOIEcce MPOBOIUMOTO JICUCHHUS.
[lomyueHHble HaMH pPE3yNbTATHl COTJACYIOTCS C JaHHBIMH JHUTEpaTypel. HEKOTOpPBIMH aBTOpamMH OBLI
npeacrasieH Bkaaa reHoB ABCBI u ABCCI B moka3aTeln BBDKHBAEMOCTH OOJIBHBIX pakoM Jierkoro [6, 7].
Bruto Taxke mokazaHoO, 9TO ¢ HEOIArOMPHUATHBIM IIPOTHO30M OBLIA acCOLMMUPOBAHA BHICOKAS IKCIIPECCHS TEHOB
ABCBI, ABCC2 u ABCG?2 [8]. Xots Oojee MO3AHUE UCCIICAOBAHMS TOKA3aIH, YTO dKcnpeccus reHoB ABCBI u
ABCC3 cnabo xoppenupyer ¢ o01ei BbkuBaeMocThio nanuenTos ¢ HMPJI [9].

BeiBoabl. B pesynbrare nccnenoBanus Oblna u3ydeHa skcnpeccus reHoB ABC-TpancnoprepoB B mporecce
HXT y OOmBHBIX HEMENKOKICTOYHBIM PAKOM JIETKOTO. BBITIO YCTaHOBIIEHO, YTO AKCHPECCHs JAaHHBIX T'€HOB
c11ab0 KOppenupyeT ¢ KITMHUKO-MOP(}OIIOTHIECKUMH TTapaMeTpaMu, a Takxke dpdexkrom xumuorepanuu. OmneHka
MIPOTHOCTUYECKOH 3HAYMMOCTH M3MEHEHHUS JKCIIPECCHH I'€HOB XMMHOPE3UCTECHTHOCTH ITOKasajia, 4To ¢ Oojee
BBICOKHMH TI0OKa3aTeISIMU O0e3MeTacTaTHIecKOo 1 o0IIeHl BEDKMBACMOCTH KOPPEITUPYET CHIDKEHHE YKCIPECCHH

reHa ABCB]1 B mpol1iecce JIe4eHusl.
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Abstract. The study is aimed at identifying the role of reversible and irreversible oxidative modification of
proteins in regulating MCF-7 breast cancer cell proliferation, with the cells being treated with an SH group
blocking agent — N-ethylmaleimide (NEM). It was found out that NEM-treated MCF-7 cells had impaired DNA
replication due to carbonylation of intracellular proteins, in particular, proteins regulating cell proliferation.
Glutathionylation of redox-sensitive protein molecules is a mechanism that maintains structural and functional
properties of proteins, while protecting them from free radical-mediated oxidation, and contributes to cells

avoiding apoptosis.

Bonpioe BHMMaHME uccieqoBaTelel IPHUBICKAET HM3Y4YEHHE MEXaHM3MOB OIIYXOJIEBOH Iporpeccun M
YCKOJIB3aHHS OT allONTOTHYECKOM rH0en, peanu3yoIuecs B pe3yabTaTe JCHCTBHUS SK30T€HHBIX M HIOTEHHBIX
(hakTopoB. VI3MeHEHHE peJOKC-CTaTyca OIyXOJIEBBIX KIETOK B CIEACTBHUE HAPYIICHHUS COOTHOLIEHHUS CBOOOIHO-
paguKaIbHBIX ¥ AHTHOKCHIAHTHBIX IPOIECCOB, OTPa3uTCs Ha (GYHKIMOHHPOBAHWMU psAAa PEIIOKC-
YYBCTBUTEJIBHBIX OCJIKOB, PEryJMpyIOIMX Mposudepannto kieTok. Llens paboTbl — yCTaHOBJIEHHE pPOJIU
oOpaTMO (TIIyTaTHOHMJIMPOBAHHE) W HEoOpaTuMoi (KapOOHHMJIMPOBAHWE) OKHUCIUTEIBHOW MOIU(UKALMH
6eikoB B peryisinuu npoiudepanun xietok Juanu MCF-7 npu u3MeHeHnH peljoKc-craryca.

HccnenoBanus ObUIM  BBHINOJNHEHBl C  WCIIOJIB30BAaHUEM  OIyXoJeBOW kierouHod JsmHMM MCF-7
(armTenmomnoio0Has ageHOKapIMHOMA MOJIOYHOM JKelle3bl JesloBeKa), MoTydeHHOH U3 Poccuiickol KoyuteKunn
KIeTouHbIX KynbTyp MHcTuTyTa mmronornn PAH (r. Cankr-IlerepOypr). Omyxonessie kinetku nuamn MCF-7
KyJIbTHBUPOBAIM aATC3MOHHBIM METOJOM B IIOJIHOW NHTaTenbHOM cpene. JKH3HECTIOCOOHOCTH KIETOK
OIICHUBAJIN MUKPOCKOIIMYECKIM METOJIOM C TPUMAaHOBBEIM cHHEM («Serva», CILIA). MI3menenune pemokc-cratyca
knerok guHur MCF-7 ocymiectBisuin nobaBnenueM B cpeny uHKyOanun N-stmimanenmuna (NEM, «Sigma
Aldrichy, CILIA), neobpatumo cBsi3bIBaroniero SH-rpymmbl 0€J1KOB M HENTHIOB, B KOHEYHOW KOHIIEHTpalWU
5 MM [1]. IHTeHCHBHOCTH HEOOPATUMOHN OKUCIUTENILHON MOJIU(UKAIMKM POTEHHOB B KileTkax auHuun MCF-7

Oorpeaciiyini 1o COACPIKAHUIO Kap6OHI/IJ'II)HLIX IPOU3BOAHBIX OeIIKOB METOJA0OM, OCHOBAHHOM Ha pe€aKIuunu




B3aUMOJEHCTBUSI OKHCIICHHBIX AMHHOKHCIIOTHBIX OCTATKOB € 2,4-TMHUTPOQEHWITHIPA3UHOM C 00pa3oBaHHEM
2,4-MMHUTPOCHUITHIPA30OHOB, KOTOpBIE PErucTpUpOBaIU CHEKTPOPOTOMETPUIECKHU [2].
I'mytaTnonmnupoBanne OenkoB (oOpaTHMasi OKHCIHWTENbHAS MOTU(PHUKAIMSA MPOTCHHOB) OICHHBAINA IO
KOHIICHTPAaUU OEIKOBO-CBS3aHHOTO TIYyTAaTHOHA, OMPENEeIIEMOro IOCIe MPEIBAPUTEIHHOTO BBEICBOOOKICHHS
TpUMeNTHIa OOPTUAPATOM HATPHS W3 CBSI3U C OeNKaMu cCIieKTpodoToMeTpudeckuM MeTonoM. CopeprkaHue
BoccraHoBneHHOTO (GSH) n oxucnennoro (GSSG) rayratnona B kietkax auand MCF-7 onenmuBami MetomoMm,
npemnoxenHsiM M.E. Anderson (1985) B momudukanum 1. Rahman et al. (2006) [3]. B pesymbratax
HCCIICIIOBAHUSI IIPUBOIIIIN TOJIBKO BeanmduHy otHomeHus GSH/GSSG, mockoibKy OHa OTpa)xaeT peoKCc-CTaTyc
kinetkn. CopnepxaHue akTUBHBIX  QopM  kuciopona (ADPK) omnpepensiim  METOJOM — MPOTOYHOM
muTo(hIyopuMeTpuH Ha mpoToyHoM JasepHoM mmroMerpe «FaCSCanto II» («Becton Dickinson», CIHIA).
BryTpukierouHoe conepxaHue MUKIMHA E ¥ IUKIMH3aBUCHMOM KHHA3Bl 2 OMpPENENsUId METOJOM BECTCpH-
OMOTTHHTa C WCHOJB30BaHHEM MOHOKIOHANBHBIX aHTHTeN («Sigma Aldrich», CIIA, «Abcamy», CIIA) mo
npoTokoy ¢upMbel npomsBoxutens. OueHky pacmpenenenus kiuetok guann MCF-7 mo ¢asam kieTogHOTro
LUKJIA TPOBOAWJIM METOIOM MpoTouHOM 1urodayopumerpun 1o mnpotokony Cycle Test Plus («Becton
Dickinson», CIIA). Craructuueckyto 00pabOTKy NOJYYSHHBIX pe3yJbTaTOB IPOBOJIMIM IPH ITOMOILHU
nporpammsl SPSS 11.0. CratucTiuecku 3HAUMMBIMH CYMTANUCh pazanuus npu p<0,01.

KynsrusupoBanue kinerox guHuun MCF-7 B mpucyrctBuun NEM npuBoauno k HaxomteHuto APK u
CHIDKEHHIO peloKc-cTaTyca (Tabn. 1), 4To oTpakaeT yBeIWYCHHE CBOOOIHO-PAJANKAIBHOTO OKHCICHUS B
OITyXOJICBBIX KJIETKaX MOJIOYHOHM eJe3bl moj neiictBueM Omokatopa SH-rpymm. HeoOpaTmmoe cBsi3piBaHne
THOJIOBBIX TPYII TNpHBOAMIO K cHkeHHio (p<0,01) comepkaHms OENKOBO-CB3aHHOTO TJIYTaTHOHA IIO
CpPaBHEHHMIO C HWHTAKTHOW KYyJIBTYpPOH BCIIEACTBHE IOBBIIICHHS NOTpeOHOCTH KJIETOK B cBobomHom GSH,
HEOOX0AMMOM Ui (DYHKIIMOHUPOBAaHUS (DEPMEHTOB AHTUOKCHJIAHTHOW cucTeMbl 3ammrhl (Tadmn. 1). Ilpum
CHIDKCHUH aHTUOKCHUJAHTHOW 3amuThl noj neiicrBuem NEM, Genku B wietkax nuauu MCF-7 monsepranuch
HEOOpaTUMOMY OKHUCICHHIO — KapOOHWIMpoBaHuMio. Tak, Hamu oOHapyxeHo yBemudenue (p<0,01)
KOHLIEHTPAaLMK KapOOHWIBHBIX IPOW3BOJHBIX OEJNKOB MpH JUIMHAX BOJH M 274 HM M 363 HM B YCIOBHAX
CHOHTAHHOTO W METaJUI-KaTaJIH3MPYEMOTO OKHCICHHS MPOTEHHOB MO CPAaBHEHHWIO C YPOBHEM OKHCIUTEIHHON
MoanuKau OSIKOB B MHTAKTHBIX KieTKax (Tabi. 1). Cmemenne pemokc-craryca B kierkax guaunn MCF-7
mon paevictBueM NEM B CTOpOHY OKHCICHHS W yBEIHUYEHHE COJNEPKAHHWA KapOOHMIMPOBAHHBIX OEJKOB,
MPUBOJMIM K HapyIIEHHSIM B IPOXOXKIAECHUM KIETOK aJICHOKapIIMHOMBI MOJIOYHOW >kese3bl 1o (azam
KJIETOYHOTO IIMKJIA: UX HaKomieHue B S dasze u cHimkenue konmuectBa B Go/G; dasax (p<0,01) o cpaBHeHHIO C
HWHTaKTHBIMH OIYXOJIeBBIMH KieTkaMu (Tadut. 1). OctaHoBKa xierouHoro nukia B S ¢ase npu aeiicrsuun NEM
MOXET OBITh pPEe3yJIbTATOM W3MEHEHMs aKTHBHOCTH psiia OCJIKOBBIX KOMIUIEKCOB, PEryJIMPYIOIINX
nposudepannio, B 4aCTHOCTH MUKJIMH E/IMKIIMH3aBUCHMast KMHA3a 2 M MUKIWH A/IUKIIMH3aBHCHMas KHHA3a 2,
00 KOHIEHTPAWU M CTPYKTYPHI 3THX MPOTEHHOB B OTACIHFHOCTH. MOXHO HPEIIIONOXKNTh, YTO 3amuTta SH-
TPYyIIl OENKOB-PETryIATOPOB MPOTHdEepanuy ¢ MOMOIIBI0 00paTUMO MOANGMUKAIINN — TIIyTaTHOHWIAPOBAHMUS,
CHOCOOCTBYET YCKOJB3aHHIO OIYXOJIEBBIX KIETOK OT allONTOTHIECKOH rrbdeny.

I'myrarnonunupoBanue 6enkoB B kietkax jguHuM MCF-7, sBisisic MEXaHM3MOM 3allUThl MIPOTEHHOB OT
CBOOO/IHOPAMKAJIBHOTO OKHUCIICHHS, CHOCOOCTBYET HEKOHTPOJIMpPYEeMOW mposndepanud U YCKOJIb3aHHIO

OITYXOJICBBIX KJICTOK OT alonTo3a BCJICACTBUC IMOAACPIKAHUA HATUBHOM CTPYKTYpbl U q)yHKIII/Iﬁ OEIKOB-




peryasTopoB nponupepaTHBHON aKTUBHOCTH KieTok. KapOoHwiupoBanume OenkoB moja jaeiictBueM N-
STHIMAJIEUMHKA IPUBOAMIO K HapyIIEHHIO nporueccoB perumkamu Moiekyn JIHK, oOycioBneHHbIx
Tabauya 1
H3menenue nokasameneti nponugepayuu kremox aunuu MCF-7 u oxuciumenvHot Moouguxayuu 6e1xKos npu

Oeticmeuu o1okamopa SH-epynn 6enxoe N-osmuimaneumuoa (NEM), Me (01-03)

- I'pynnsl
orasatem Unrakrasie MCF-7 MCF-7 + NEM
AKTuBHBIE (OPMBI KUCIIOPOA, 0,81 2,35
YCIIOBHBIC IMHUIIBI (0,80-0,83) (2,25-2,50)
Benuuuna ornomenus GSH/GSSG © 595’_791 73) 3 ggj 47)
. 0,17 0,11
BeNKOBO-CBA3aHHBIH [ITyTaTHOH, HMOJIB/MI GenKa (0.16-0.22) (0.10-0,12)
Konuuectso xnetok B Go/G; dase, % (55 ggigé 57) (38‘:)(4)1’-2471 )
Konmuectso knetok B Go/M dase, % 5 8;:?3) i o 413(1,100351)
KommgectBo kitetok B S dase, % (34 igi‘;g 67) (48 55%’_2592 05)
. 4,52 20,21"
Crionrrannas A=274 mv (3,26-7,34) (13,76-20,61)
Kap6onuibHsie OKUCJIMTEIIbHAsS 548 26.91"
TIPOU3BO/IHBIE MoubHKaus GenKoB = ’ y
Gekos, phdmean 17363 i (5,01-6.,28) (26.22-28,36)
YCIIOBHBIE =274 16,34 29,88"
€ IMHHULIBL/MT Merann-kaTanusupyemast = HM (15,27-19,38) (29,21-32,16)
Genka OKHCITUTEIIbHAS 2022 3541
MOHGHIALIA OETKOB. | )=363 1w (20,09-20,84) (32,72-38,98)

[Ipumeganne: * — p<0,01, ypoBeHs 3HAYUMOCTH PA3IMIHNA TI0 CPABHEHHIO C HHTAKTHHIMH KireTkamu MCF-7

U3MEHEHUSMH  (YHKIIMOHAIbHONH  aKTUBHOCTH  PEAOKC-4YBCTBUTEJBbHBIX  OCIKOB, B  YaCTHOCTH
TPAHCKPHUIIIUOHHBIX (HAKTOPOB, IUKIMHOB W IMKJIMH-3aBHCUMBIX KuHa3. [loJydeHHbIe pe3yibTaThl B
JlanbHENIIeM MOTYT ObITh HCIOJB30BAHbBI JJIsl pa3pabOTKU MOJXOJ0B TAPTETHOW TEpaIMU 3J0KAYECTBEHHBIX
HOBOOOpPa30BaHUI MOJIOYHOH JKEJIE3HI.

Hccneoosanue evinoaneno npu @urancogoii noddepicke Poccuiickoeo eymanumaphoeo uayunoeo ¢ouoa 6
pamkax HayuHozo npoexma « Tuopedokcun u 2nymapedokCun — KaK MOEKYIAPHble MAPKEPbl GO3HUKHOGEHUS U

paszeumus onyxoueti MoaouHoul dxcenesvin Ne 15-36-01289.
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Abstract. The present study found that the past experience of the animal influences the formation of new neurons.
These neurons may be involved in storage, consolidation or modification of the information already received. We
can also assume that the increase in the number of new neurons after the acquisition of new experiences reflects

an improvement in the animals’ cognitive abilities.

W3BecTHO, 9TO B MO3re B3pOCIBIX MICKOMHUTAIOIUX ITOCTOSHHO IIPOUCXOANT 00pa30BaHHE HOBBIX HEPBHBIX
kieTok [1]. HTeHCHBHO ncciexyeTcs To, Kak OOHOBIICHHE HEHPOHAIBHOTO COCTaBa BIMSET HAa KOTHUTHBHBIC
MIPOLIECCHI B TOJIOBHOM MO3re. bonbIMHCTBO paboT B 3TOH 001aCTH MOCBSILEHBI CBSI3H HEHpOreHe3a ¢ TeKyIIUM
obyuenuem [2, 3, 4, 5]. Hame uccienoBaHue IMOCBSIIEHO HM3YYEHHIO CBSI3M MEXAY OOpa3OBaHHUEM HOBBIX
HEHPOHOB ¥ paHee NpHOOpeTeHHOH HH(OopMaLUeH.

[IpoBoannock 00y4eHHE >XMBOTHBIX C NPEIbSBICHUEM OJIOPAHTOB, M OLICHMBAJIOCH KOJHYECTBO HOBBIX
HEHPOHOB, 00pa30BaBIIMXCA MOCIIE 00yUeHNS B 0OOHATENBHON JIyKOBHIIE. McciienoBanue MpOBOAMIN HA CaMIax
mbrmeil muarn C57BL/6. Ml y9uiauch HaXOOWTh MPUMAHKy B YaIledKe C MECKOM. Y YacTH KHUBOTHBIX
MOTyYeHHE MPUMaHKH OBUIO CONPSKEHO C MpeabsBieHHEM L-m3ohopmbl nuMoHEHa, HO He ¢ D-m3odopmoit
(rpynma  «accouuaruBHOE OOy4eHHe»). Y Jpyrod 4YacTH SKHMBOTHBIX Kakaas u3odopma JIMMOHEHa
MOJKPEIUIsUIach/He MOAKPEIUIsUIach CiydailHbIM 00pa3oM (Tpymma «mepuentyansHoe o0ydeHue»). B xauectse
KOHTPOJISL CIIY’KWJIM JKUBOTHBIE, KOTOPbIE MCKAJIM NPHUMaHKy Oe3 MpenbsBICHUS 3allaxoB. 3a Mecsl IepHona
00y4eHHsT MBIIIM W3 TPYNIbl «aCCOLMATUBHOEC OOYyYEHHE» HAyYMIIMCh IOYTH Oe30IIMO0YHO pazinyaTth 2
m3opopmsl smmoHeHa (Pucynok 1). Ilocme 3aBeprieHnss oO0y4eHHs BHYTPHUOPIOIIMHO BBOIWIN HHBEKIHH
OpOMIE30KCHYpHINHA, KOTOPBIH SBISETCS MapKepOM HOBBIX KIETOK, MOCKOJBbKY BCTPAWBAacICsi B de novo
cuaresupytomrytocss JTHK. Yepes w™ecsarm mocie OKOHYAaHUS OOydYeHHsS JKUBOTHBIE ObUIM 3a0uThel. B
THCTOXMMHYECKOM aHAIN3€ HCIIOIb30BaNN OOOHSATENbHBIC JYKOBHIEL. C IOMOIIBIO AHTUTET HPOBOIMIN
MEUYEHHE CIEYIOINX MapKepoB: Na0IKOPTUH (OeOK, CHHTE3UPYIOLIHMICS B HOBBIX HEHpOHax B Bo3pacTe 10 3
HeJielb), OpOMAE30KCHYPHUIUH (CoepKalcs B KIETKaX, KOTOpble 00pa3oBBIBAINCE B IEPHO MHBEKIMH, TO €CTh
B T€X, KOTOpbIE HA MOMEHT 32005 KMBOTHBIX OBLIM B BO3pacTe OKOJIO Mecsua). st gokasaresbcTBa Toro, 4To

4YTO KJIETKa, CoJAcpiKallas 6pOMHC3OKCI/IypI/II[I/IH, SBIIACTCA HeﬁpOHOM METHIH OeloK — NeuN,




XIIT MEXJIYHAPOIHAA KOHOEPEHIIMA CTYJJEHTOB, ACITMPAHTOB 1 MOJIOABIX YUEHBIX
«IIEPCIIEKTUBBI PAZBUTUA ®DYHJAMEHTAJIbHBIX HAYK»

IKCMPECCUPYIOIINICS BO BCEX 3PENIbIX HEHWpPOHAX B Bo3pacte oT 3 Henmenb. OLEHKA COBMECTHO JOKaIH3alMU

Opomaesokcuypuanna ¢ NeuN ocyIiecTBIsIach ¢ IIOMOIIBIO JT1a3ePHO-CKAaHUPYIONIEH MUKPOCKOIIHH.

Pe3ynbraTtbl 06yueHUA

—#— accoumaTmeHoe 00y4eHne
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OeHb TECTUPOBAaHMUA

Puc. 1 Pesynomamul 0b6yuenus moiuteti

VIMMYHOTHCTOXMMHYECKOE HWCCIIEIOBAaHNE TKAaHH OOOHSATEIHHON IJIyKOBHIIBI BBISBIJIO BIISIHHE OITBITA
JKUBOTHOTO HAa YPOBEHb HeWporeHe3za. XOTS MEXAy TpyIlIaMH HE HaONIONANOCh Pa3inyuid MO IIOTHOCTH
JAOJIKOPTHH-COACPKANMX KIETOK (PUCYHOK 2), IIOTHOCTh KJIETOK, COACPIKAIIMX OpOMIIC30KCHYPUINH, ObLIa
3HAYMMO BBIIIC Y TPYIIBl «IIEPIENTyadbHOC OOYYCHHE», N0 CpaBHEHUIO ¢ KoHTpoieM (PucyHok 3).
OKCIIEpUMEHTANBHBIC TPYIIBI HE pPa3JIM4ajich IO MPOICHTY HEHPOHOB CpPEOM KIETOK, COJCPKALIIX
opomaesokcuypuau (PucyHok 3). CremoBarenbHO, HAOJIIOJAaEMOE YBEIMYEHHE KOJMYECTBA HOBBIX KIIETOK
MIPOM30IILIO, B TOM YHCIIE, U 32 CYET 00pa30BaHUsI HOBBIX HEHPOHOB.

Buonoruveckoe 3HaueHHE BBISIBICHHOTO BIMSHHS MPOILUIOrO OMNbITa Ha 00pa3oBaHWE HOBBIX HEHPOHOB
HesICHO. BO3MOXHBI IBE pasznuyHBIE WHTEPIpETannd. Bo-TiepBRIX, HOBBIE HEHPOHBI MOTYT YYacTBOBaTh B
XpaHCHHWHY, KOHCOJHIAIMH WIM MOAu(HKanuu paHee mnoiydeHHOUW wHpopmaruun. Kpome Toro, yBenmucHHe
YHUClia HOBBIX HEHPOHOB MOXET OBITh CPEJCTBOM VYIIYYIICHUS KOTHHTHUBHBIX CIIOCOOHOCTEH >XMBOTHOTO. K
MOCIICIHCH MHTEPIPETAIMN HAC CKIIOHSET TOT (haKT, YTO MOBBINICHHE HEHpOTeHe3a HAOIIOMAeTCs TONBKO B
TPYIINE «IEPUENTyalbHOe O0yYeHUE», B KOTOPOW Kaxnaas u3odopma JMMOHEHAa Oblia TO CONPSIKCHA, TO HE
COTIpPsDKEHa C MOJKpeIieHHeM. 10, YTO JXMBOTHBIE W3 3TOW TPYNIBl HE HAIIIM CBA3h MEXKAY 3alaxoM MU

MOJKPEINICHHEM, MOTJIO TTOCTY>KUTh CTUMYJIOM K HOBBIIICHHIO yPOBHS HEHpOTreHe3a.

Poccusi, Tomck, 26-29 anpenst 2016 r. TowMm 4. buomeguna
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A b

Puc. 2 Ummynozucmoxumuueckoe okpawiusanue cpe3os moszea. A — meuenue opomoezoxkcuypuouna. B —
meuenue oabnakopmuna (F'onyoou yeem — DAPI okpawueaem xpomamut, 3enenviil yeem — AlexaFlour 488

memum dabakopmun. Kpacuwiii yeem - AlexaFlour 594 memum dpomoe3oxcuypuoun)
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Abstract. This article provides an overview of Pharmacological properties of drugs from the group sterically
hindered phenols, represented currently on the pharmaceutical market. The consequence based on conclusions
is the importance of this group of drugs for medicine and potential feasibility of the development of new

medicines with a multivalent action based on it.

IIpocrtpanctBenno 3arpynHeHHble  ¢eHossl  ([I3®P) oOpasyror rTpynmy — BemiecTB, 0O0JaJarolIuX
cnemuduyeckumMu dpQPeKTaMu M HUMEIOUIMX OOJbIIME MEPCIEeKTUBBI HCIIOJIb30BaHMS B (papMakojoruu u
(apmanesTrke. B Hacrosiee Bpems u3 rpymnmsl [13® mupokoe npuMeHeHHe B MEAMIMHCKONW NMPAKTUKE HAIIIH
TOJIBKO J[Ba Mperapara — IpoOyKoI B Oy THIATHAPOKCUTOITYO (MOHOM, THOYHOII, ToHapow) [1].

IIpobykon (4,4'-[(1-meTmwmTHNIHACH)OUC(THO)|61C[2,6-0mc(1, | -qumeTin)  denonm) mpeacraBisier coOon
MIPOCTPAHCTBEHHO 3aTPyIHEHHBIH cepyconepkamuii Omchenon. Ilpemapatr oOnamaer aHTHOKCHOAHTHOW
AKTHBHOCTHIO, HOPMAJIN3YyeT OOMEH JIMITUIOB, OKa3bIBasi TUIOIUIHUIECMUYECKIH U THITOXO0JIECTEPHHEMUIECKUH
¢ dextel. OnyOaMKOBaHHBIE pPE3yJbTAaThl (HapMaKOJIOTMYECKOrO HCCIENOBaHMs Ipenapara OObBEKTUBHO
MOKa3bIBAIOT, YTO MHIMOWPOBAHUE aTeporeHe3a B HEMaJIOW CTENCHH CBSI3aHO MMEHHO C €r0 aHTHOKCHJIaHTHOM
aKTHBHOCTHIO. [IpoOyKoI 3amuinaer aunonpoTenHsl Hu3KoW miotHoct (JIHIT) ot mepekucHoro okucnenus,
TTOJIAaBJISII 00pa30BaHME «IIEHHUCTHIX» KIIETOK BO BHYTpEHHEH 00oj0uke aprepuii. MTHrnOupoBaHue OKHUCICHUS U
roamxkenne HakorwieHus JIHII B TkaHsax mpu Tepamuy mpoOyKOJIOM HpeACTaBISIOT co00i BakHEHIHE (HaKTOPHI
B MPEIOTBPAILIEHUH pa3BUTH aTeporeHesa [2].

AHTHOKCHIAHTHBIE W aHTHUPaJUKaIbHBIE CBOHCTBAa NpoOykoida, kKak u y Apyrux I13®, peammsyiorcs He
TOJBKO HANpsIMyI0 IIOCPEICTBOM CBSI3BIBAHMSI CBOOOIHBIX pAJAMKAIOB C OOpa3oBaHHEM MaJIOAaKTHBHBIX
(DCHOKCHIIBHBIX PAJMKaJIOB, HO TaKXXe M OIIOCPEJOBAHHO — IIyTEM IIOBBIIIEHUS B TKAaHAX aKTHBHOCTH

COOCTBEHHOW aHTHOKCHJIAHTHOM CUCTEMBI opranusma [3].




HccnenoBana M 1oka3aHa KapAMONPOTEKTUBHAs aKTHMBHOCTh INPOOyKoJa Ha MOJENH  OCTPOM
uiemMun/penepy3un cepAedHor MBIIBI y KpbIc. [IpoOyKon CHMXaJI MIIEMUYECKUE U TocTpenepy3noHHbIE
TMOBPEXKICHUST ~ MHOKAapAa,  CTAaTUCTHYSCKH  3HAYMMO  TIOBBIIIAN ~ BBDKMBAEMOCTH  JKMBOTHBIX B
rmocTpenepPy3nOHHOM TepHojAe. BBII0O OTMEYEeHO, YTO TOJOXKWUTEIBFHOE BIMSHHE NPOOYKOJIa Ha TEUeHHE
TIATOJIOTHH B YCJIOBHUSIX MOJENH JOCTUTAIOCH HE TOJNBKO JIMIIE 33 CYET aHTHOKCHAAHTHBIX CBOMCTB Ipemnapara u
CHIOCOOHOCTH 00pa30BHIBATE CHHEPTETHUECKHE CHCTEMBI C JHIOTCHHBIMH AaHTHOKCHIAHTAMH, HO M 3a CYET
YIYYIIEHUS] JHEPIeTHYECKOT0 COCTOsIHUS cepaua. [Ipumenenne npoOykosia pyu HIIeMUUYecKoi 00JIe3HN cepaLa
CHMXAJIO 4acTOTY IPUCTYIIOB CTEHOKAap/AWH, KOJIWYECTBO HOTPEOIIEMOro HUTPOIIIMIEPHHA U, KaK CIEJICTBHE,
CTaOWIIN3UPOBANIO TCYCHUE CTCHOKApAUH [2].

OHAOTEMUHIIPOTEKTUBHASL aKTUBHOCTH MPOOYKOJIa W3ydyeHa Ha MOJEIH THIOXJIOPUT-MHIYIHPOBAHHON H 5-
(hTOopypannI-MHIyIHPOBAHHON YHIOTEIHATBHON TUCOYHKINHU, a TAKXKE B YCIOBUSAX THIIEPXOJICCTEPHHEMHUH Y
KpOJMKOB M TOATBEpKIEHa B XOA€ KIMHUYECKHX HCCIEIOBAHWKH Ha OOJBHBIX C OCTPHIM KOpPOHAPHBIM
cuHApOMOM [2].

OmHUM M3 TEpBBIX CHHTE3UPOBAaHHBIX npexactaButened rpymnsl  [130 (1921 1) SIBIISIETCS
OYTHITHIPOKCUTONYON (MOHON, JUOYHOJ, TOHApod). B Je4eOHBIX IeNsaX OTOT «kiaccuueckuid [13D»
ucnons3yercs B Poccun ¢ 50-x ronoB XX Beka. MoHOJI Kak aHTHOKCUIAHT BECbMa MOMYJISPEH U MPOU3BOIUTCA
BO MHOTHX CTpaHax MHpa.

AKTyanbHOCTh NPHMEHEHHS WOHONAa B KIMHHYECKOW KapIWOJOTHM JOKa3aHa B MHOTOYHMCIICHHBIX
JOKITMHAYECKNX M KIMHUYECKUX HMCCIIEJOBAaHUAX. JKCIIEPUMEHTAJIbHO JO0KA3aHO, YTO TIpermapar MPH MOJEIH
nHpapKTa MHOKapJa y JKHBOTHBIX CIHOCOOCTBOBAJN yMEHBIIEHHIO 30HBI THHONEP(Y3UH W HEKpO3a CeplIedHON
MBI,  VIOHOT XOpOIIIo pacTBOPUM B JIMIIHIAX MEMOpaH M MO3TOMY JIETKO MPOHUKAET B KApIAHOMHOIUTEI, T/Ie
MOJKET OBITh TIOJIE3eH ISl KOPPEKIMH COCTOSHHMN, CONPOBOXIAIOIIMXCS WHTEHCH(UKAIMEH NEePeKHUCHOTO
oxucnenus nunuaoB (I1I0JI), B ToM 4ucie u Ipu oCTpoi KOPOHAPHOI HEAOCTATOUHOCTH [2].

Wmerorcst OOBEKTHBHBIC JaHHbBIE, JOKa3bIBAIOIIUE COKpAICHME YacTOTHI SIH30JI0B CTEHOKApP/HH,
ociabiieHne BBIPAXEHHOCTH CEPJCYHOM HEJZOCTATOUYHOCTH, BOCCTAHOBJIEHHE CEPJIEYHOr0 pHTMA IpH
MPUMEHEHUH HOHONA. Tarxke MOHON YMEHBIIAeT KOaryIAIHOHHYIO CIIOCOOHOCTh KPOBH, yBEITHMYUBAs BpEeMs
CBEPTBHIBAHUS KPOBH M MPOTPOMOMHOBOE BpEMs, CHIKAET aKTHBHOCTH TPOMOOIIMTApHBIX M IPUTPOIMTAPHBIX
(hakTOpoB KOArymsIMHA KpoBH. MOHOM crmocoOCTBYyeT HOPMAalIM3allid MHKPOBS3KOCTH MHUKPOCOMAIBHBIX
MeMOpaH, aKTHBHU3UPYET HecHeUu(HUIeckue OCTepa3bl U XOJMHAICTEpa3bl, HO IOHMW)XKAET aKTHBHOCTD
JakraTaeruaporenaspl. IlyreM MHruOMpoBaHHS CBOOOJHOPAAMKAIBHBIX OKHCIIUTEIBHBIX IPOLIECCOB HOHOI
MOJKET UrpaTh 3HAYUTEIbHYIO POJIb TIPU OKUCIUTENILHOM cTpecce [2].

I13® u, B 4aCTHOCTH, HOHOJI, U3YUEHBI B KAUECTBE BO3MOXKHBIX IPOTUBOOMYXOJIEBLIX cpeacTB. OCHOBaHHEM
JUIA 3TUX HWCCIEIOBAaHUHM MOCIYXWIH [IaHHbIE 00 yYaCTHH B MEXaHHM3MaxX BO3HHKHOBEHHS KaHIIEpOTeHE3a
CBOOOTHBIX paauKaiioB M akTHBH3anuu mporeccoB [1OJI B omyxoneBrix kieTkax. boree Toro, MHOTHE CIIOCOOBI
W CPEICTBAa JICUYCHHUS OHKOJOTHMYECKUX OONBHBIX (JydeBasl Tepamusi, MUTOCTATHKH H Jp.) TaKXKe CIIOCOOCTBYIOT
axtuBm3anuu nporeccoB [I0JI. B c¢Bs3W ¢ 3TUM aHTHOKCHAAHTHI MOTYT OBITH 3()()EeKTHBHBIMH CPEACTBAMU
TEparuy CONPOBOXKICHNUS MPH CIeU(PUIECKOM JISYUEHUN POTHBOOIYXOJIEBBIMU CPEJICTBAMH.

Honon mnopaBisieT OKUCIUTENIBHO-BOCCTAHOBUTENbHBIE MPOIECCHl B KIETKAX OIYXOJM, CHHXAeT B HUX

Boipabotky PHK u mostomy ymeHbmiaeT OuocuHTe3 Oeika. YCTaHOBJICHO, YTO HMOHOJ 0Oojiee aKTHBEH II0




OTHOIIECHHIO K ()epMEHTaM TJIMKOJU3a. J[ONOJIHUTEIbHBIM MEXaHM3MOM HMOHOJIA SIBJISIETCS €ro CHOCOOHOCTD
CTUMYJIMPOBATh (arouTo3 u HEKOTOpble (haKTOPhI Hecrenn(pUIeCKoro UMMyHuTeTa [2].

Omnucasel ¥ Apyrue BUABI aKTHBHOCTH MOHOJIA, KOTOPBIE MOTJIH OBl PAacCIIMPUTH MPUMEHEHHE IperapaTta B
MeaunmHe. Hanpumep, HOHOT B SKCHIEPHMEHTE IPUBOAMII K CHHKEHHIO YPOBHS TOPMOHOB IIIUTOBUAHON KEJIE3bI
Yy BO3PACTHBIX JXHBOTHBIX, BCIIEJCTBHE 3TOTO BOCCTAHABIHMBAINCH IIPOLECCH AE€3aMHHHUPOBAHMSA A30THUCTBIX
COEIMHEHUH B MHOKapAe MPH SKCIEPUMEHTAILHOM runepreprose. [1oka3aHo repoHTONPOTEKTOPHOE ACHCTBHUE
HOHOJIA KaK B JOKJIMHUYECKHUX SKCIIEPUMEHTAX Ha KpbICaX, TaK M B KIMHUYECKUX UCIIBITAHUSIX Ha JIOAIX [4].

Jloka3aHa BO3MOXKHOCTb INPUMEHEHUS MOHOJA U B raCTPOIHTEPOJOrMYECKON NMpaKTHKE. YCTaHOBIEHA €ro
AHTUYJIBLIEPOTeHHAsl aKTUBHOCTD IIPH 3KCIIEPUMEHTAIBHBIX 53BaX JKeJyJKa M 12-NepCTHOW KMIUKH, BBI3BAHHBIX
MIPUMEHEHHEM aleTHIICATHIIIOBOH KHCIOTHI, HHAOMETALMHA, PE3EpNUHA, OyTaIHOHA WIN MPOBOLMPOBAHUEM
MMMOOWIN3AIIMOHHOTO CTpecca Yy JKMBOTHBIX, a TaKKE JOHTEPOLUTONPOTEKTUBHAS aKTUBHOCTH IPH
pagualioHHOM TIOPa)XEHWM KHIIEYHUKA [5]. OTO OYEBMAHO CBA3aHO HE TOJBKO C AHTHOKCHAAHTHBIMHU
CBOMCTBAMH HOHOJNA, HO U CO CIIOCOOHOCTBIO TIpenapaTa MOBBIMIATH COJCP)KAaHWE HYKJICHHOBBIX KHCIOT B
CIIM3UCTON 000JI0UKE KETyAKa.

Kpome TOro, nokasana NepCHeKTUBHOCTb MCIOJB30BAHMS MOHOJA MpPHU KaTapakTe IJla3a B CBA3H C
OeccriopHOl CBOOOIHOPAANKAIBLHON TEOPUEH MPOUCXOKACHUS O0JIe3HN [4].

HoHon, 3apericTpupoBaHHBI M pa3pelIeHHbIH K oOpamieHnio Ha Teppuropuu Poccuiickoit deneparnuy,
MIOKa3aH A1 MECTHOTO MPUMEHEHHS B BU/I€ BHYTPHUITY3BIPHBIX MHCTHIULIINI IPH JICUCHUN HAITMIIOMATO3a TN
paka MOYEBOro My3bIps. Takke OH MOXET OBITh HMCHONB30BaH IPH LUCTUTAX, MOBEPXHOCTHBIX OXOTax M
0OMOPOKECHNH KOXKH JIETKON CTETEHH, B JEUCHUH AIUTEILHO HE3aKUBAIONINX TPOPHUIECKUX H JIyUEBBIX S3BaX,
BSUIO TPaHYJIHPYIOMHX paHax [1].

Takum o6pazom, II3®, sBAfAACH CWIBHBIMM aHTHOKCHJAHTaMHM, OOJNaaloT LIMPOKUM CIEKTPOM
OMOJIOrMYecKOW aKTHBHOCTH, YTO B COYETAHWM C HU3KOW TOKCHYHOCTBIO JIENIAIOT MEPCIEKTUBHOM HX

NPUMEHCHHUC B MEANIIMHE, 4 TAKKE pa3pa60TKy Ha UX OCHOBC HOBBLIX OTCUCCTBCHHBIX JICKAPCTBECHHBIX CPEACTB.
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