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05/04/2007). The solid growth medium was inoculated with overnight
culture of E. coli. Mexidol paper disks of 6 mm in diameter impregnating
with 20% aqueous solution of the drug were used. For comparison, standard
disks with antibiotics and fluoroquinolones Cefotaxime, Ceftazidin,
Cifoperazon, Tetracycline, Ciprofloxacin and Norfloxacin to which E. coli,
as a rule, is sensitive, as well as antiseptic Chlorhexidine bigluconate were
used. Mexidol discs were dried at room temperature and laid onto the surface
of solid nutrient medium inoculated with the culture of E. coli. Standard
discs with antibiotics were placed similarly. The Petri plates were placed
into the thermostate at 37°C. After 24 hours, zones of growth inhibition
were measured around the discs. Results. It was found that the test-culture
growth inhibition zone around disk processed with 20% solution of Mexidol
were similar to those around reference preparations Cefotaxime, Ceftazidin,
Cifoperazon, Tetracycline, Ciprofloxacin, Norfloxacin and Chlorhexidine.
Their diameters are 25-30 mm, while for comparison, the diameters of
growth inhibition zones of Norfloxacin or Ceftazidin are 26 and 20 mm,
respectively. These results are consistent with the literature data about the
ability of other 3-hydroxypyridine derivative (methylethylpyridinol, or
Emoxipin) to potentiate the effect of the antibiotic Ceftazidime against E. coli
and Klebsiella pneumonie (Miroshnichenko A.G. et al., 2013). The observed
phenomenon requires further study, but now it can explain the therapeutic
and preventive effects of Mexidol used in toothpastes, dressing or suture
materials which were still considered to be the result of only antioxidant
and antihypoxic action of this drug. Conclusion. Thus, the data obtained
show that E. coli museum strain exhibits sensitivity to 2-ethyl-6-methyl-3-
hydroxypyridine succinate (Mexidol) which is not inferior to that of well
known antimicrobial agents.
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Beenenne. HecMoTpst Ha OTHOCHTENBHYIO PEAKOCTh (MeHee 1% B olmmei
HOTMYJEIIAA), KPOBHOPOJICTBECHHBIC OpaKyl NPEICTaBILIIOT 0coObIi HHTEpEC
JUIS CTICIIHAJIACTOB B 00JACTH MEAMIIMHCKON TEHETHKH, HOCKOJIBKY JETH
B MOMOOHBIX CEMBIX HYACTO CTPAJaloT OT T€HETHUSCKH OOYCIOBICHHBIX
3abonepanmii. [lomobhas wHQoOpMamusi Take HEOOXOIHMA jIn
KOPPEKTHOTO MEAMKO-TeHETHUSCKOTO KOHCYNbTHpoBaHHA. C pasBUTHEM
MOJICKYJIIPHO-TCHETHUCCKIX TEXHOJOTHH COOTBETCTBYIOIIIHE  JIaHHBIS
CTaJI0 BO3MOMKHBIM IIOYYaTh ¢ HOMOIIBIO BHISIBICHHS CETMEHTHOH MOTEpH
rereposurotaocTd (CIII)/ yHHTIApEHTANLHOMH TUCOMUH TTPH TIOTHOTCHOMHOM
CKaHHpOBaHUM. llenbi0 pabOTBI CTaJo BBIABICHHE CIYYacB KpPOBHOTO
pOACTBa PONHUTENEH JeTel ¢ YMCTBEHHOH OTCTAaJOCTBIO M BPOXKACHHBIMH
nopokamu passutas (BIIP) ¢ momorpio GHOMHPOPMATAUSCKOTO aHAIM3a
JTAHHBIX TIOJHOIGHOMHOTO CKAaHHPOBAaHMS MeTofoM SNP MoneKynspHOToO
KaproTHNUpoBaHus. Martepransl © MeTofbl. C LIOMOIMIBIO OpHUTHHAIBHOR
6rnonapopmMaTHueckoii Texnonorud (lourov LY. et al. Mol Cytogenet. 2014;
7:98) 6p0H HccenoBano 188 reHOMOB eTeit ¢ YMCTBEHHON —OTCTANOCTHIO
u BIIP. Pesymeratel. CIII, XapakTepHble Ui J€TeH, POKACHHBIX B
KPOBHOPOACTBEHHOM Opake, ObUTH 0OHapYxKeHsb! B 6 cirydasx (3,2%). B asyx
CIIydasiX pOAUTEIH HOTBEP/IA KPOBHOE POZICTBO, TOITIA KaK B OCTaJbHBIX
STOT (pakT ObUI HOATBEPKICH C IOMOINBIO TeHEAJTOTHUECKOro aHaIM3a.
VY omHoro pebeHka ObUT yTOUHEH muarHo3 (cuHapoM Metiepa—[opnnna)
Omaromaps aHamm3y BbEiBIeHHBIX CIII, sarparmBarommx reHsl ORC6
(16q11.2), ORC1 (1p32.3), CDC6 (17q21.2) m PCNT (21q22.3). Bpane
ciydae CIII, BBI3BaHHBIX KPOBHBIM POJICTBOM POIMTENCH, HE SBILUIACH
HETMOCPEACTBCHHON NMPHUMHON HapYIICHHUS [ICHXUKH U TIOPOKOB Pa3BHUTHSL.
B uacTHOCTH, O6LTH OOHAPYKEHBI MUKPOJICTICIIMA B XPOMOCOMHBIX YUacTKaX
14g22.1 m 15q15.2. Y ogHOrO pebeHKa ObUTa BBIIBICHA MO3aHYHAS JICTICIIHS
B yuacTke 3p26.3p26.1 (5 miH nH). B ogHOM ci1ydae HaOmrofancs CHHAPOM
AHreNnbMaHa, CBS3aHHBIM ¢ Jenenued B ydacTke 15q11.2q13.1. BeiBompsl.
Unentndukaims KpoBHOTO POZICTBA POTHTENEH OCPEICTBOM OIPEICTICHHS
yuactkoB CIII" mokaszana, uro 3,2% neTell ¢ YMCTBEHHOH OTCTaJOCThEO
u BIIP poxnensl B KpOBHOPOACTBEHHBIX OpakaX. [IpomeMoHCTpHpoBaHa
BO3MOKHOCTE OHOHH(OPMATHISCKOTO aHAIM3a TIPH OLIPE/ICIICHUN XapaKTepa
TeHETHUYECKON TAaTONOTHH. [IpAMeuaTeNnsHO TAakKe, YTO KPOBHOE POJCTBO
poxmTenaell MoxeT He OBITh STHOJOTHUESCKHM CBA3aHO € TCHETHYESCKOH
natonoruei. Hccnedosanue evinonneno sa cuem epamma Poccuiickozo
Hayunoeo gonoa (npoexmNel4-15-00411).
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Introduction. Despite relatively low frequency of consanguineous marriages
in general population (less than 1%), they represent particular interest
to medical geneticists, because children born in such families usually
suffer from genetic diseases. Consanguinity is also important for genetic
counseling. With the development of molecular techniques, it has become
possible to obtain relevant data by detecting segmental loss of heterozygosity
(LOH) or uniparental disomy using whole-genome scan. Aim. The aim of
the work was to identify consanguinity in parents of children with mental
retardation and congenital malformations using bioinformatic analysis of
data obtained by SNP molecular karyotyping. Materials and methods. We
analyzed 188 genomes of children with mental retardation and congenital
malformations using the original bioinformatic technology (Iourov LY et
al. Mol Cytogenet. 2014; 7:98). Results. Segmental LOH featuring children
born from consanguineous marriages were found in 6 cases (3.2%). In two
cases, the parents confirmed consanguinity, whereas in the rest this was
further confirmed by a genealogical analysis. In one case, we were able to
confirm the hereditary disease (Meier-Gorlin syndrome) uncovered through
detecting LOH affecting ORC6 (16q11.2), ORCI (1p32.3), CDC6 (17g21.2)
and PCNT (21q22.3). In other cases, LOH were not the direct cause of mental
disorders and malformations. Particularly, microdeletions were found in
14g22.1 and 15q15.2. One child had a mosaic deletion in 3p26.3p26.1 (5 Mb).
A case exhibited a deletion in 15q11.2q13.1 resulting in Angelman syndrome.
Conclusion. Identification of consanguinity by LOH analysis showed that
3.2% of children with mental retardation and congenital malformations
are born from consanguineous marriages. We have shown the potential of
bioinformatic analysis to determine the nature of a genetic disease. It is
noteworthy that parental consanguinity may be etiologically unrelated to the
pathogenesis of a genetic disease. Supported by Russian Science Foundation
(project Nel14-15-00411).
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Beenenne. CenekTuBHas IOCTaBKa JICKAPCTB B TEJIC HCCIEAYSTCS MHOTHMHA
HayJYHBIMH KOJUISKTHBaMH 110 BceMy MHpY. OTHAME U3 MHOIOOOCIIAONINX
HAaHOKOHTCHHEPOB SBIITIOTCS HAHOTENH — MSTKHE HAHOUACTHI[B, COCTOSIIINE
u3 THAPOOWIBHBIX WM aMOUMIBHBIX MOMMMEpHBIX Iemel. Hanoremm
006J1a/1at0T PSIOM IIPEUMYIIECTB. BBICOKAsI EMKOCTh 3arpy3KH, CTaOMILHOCTH
1 YyBCTBUTEIBHOCTh K M3MEHCHHSM OKpYKaromieH cpensl (pH, wmoHHas
CHIa W TeMmepaTypa). Takke MbI MOXKEM HCIONB30BaTh HAHOTENH C
GrozierpaiupyeMBbIMH CITHBKAMH /1J1st TOTO, UTOOBI H30€KaTh UX HAKOILUICHHS
B opraamsme. Llems uccnenoBanns. 1lenbro qaHHOH pabOTEI SIBISCTCS CHHTE3
HaHOTENeH, a TakoKe H3yUeHHE NPOIiecca BBEICHUS B HUX M BBICBOOOXK/ICHHS
IIPOTHBOOIYXOJIEBOTO TpenapaTta JlokcopyOumuH. MaTepuanabl H METOMBI.
Hanorenn OBUIM CHHTE3MPOBaHBl Ha OCHOBE IONHSTHICHIIUKONL-0-
noyaMeTakpuioBoii  kucaotel  ([IOT-6-IIMA). CunTtes cocTosn 13
CIIEAYIOMMX 3TanoB: 1) GopMmupoBaHUe MOTHIISKTPOIUTHRIX KOMILICKCOB
HOJIMMepa ¢ MIPOTHBOMOHAMH KaJbIls, 2) CIIMBKA siApa c(hOpMHUPOBAaHHON
HAaHOUACTHITBI ¢ IOMOINBIO STHICHAWAMHHA U Kapbogmmmuna;,  3)
yhanenue HoHoB Ca’* w3 HaHOWACTHII myTeM xenaTupoBaHusi ¢ DJ[TA u
TIMATEIBHOTO ANaM3a. [IJIs cHHTEe3a GHOerpaiipyeMBIX HAaHOTEIIeH BMECTO
STHJICHANAMHHA OBLT HCTIONB30BaH IIMCTAMUH. B KauecTBe pa3pyIIaromiero
arcHTa WCIOJB30BaH TUIFOTATHOH. 3arpy3Ky JIEKapCcTBEHHOIO IIperapaTa
B HAaHOTEJH OCYIIECTB/LLIA CMCEITHBAHMEM BOJHBIX pACTBOPOB  BEINECTB
MPU Pa3IMUYHBIX MOJNBHBIX COOTHOMEHUSX (25°C, 10 u). IlomydeHHBIE
3arpy)kKeHHbIC HAHOKOHTEHHEPHI OUHINAIN OT CBOOOTHOTO JISKApCTBa ITyTeM
neHTpuyrHpoBaHusIHA(GIIb Tpax(mopbiMeMOpansl 30 k/la). Konnenrpamuto
3arpy’KeHHOTO IIperapara ONpPEASIIIH MyTeM CIEeKTPOQOTOMETPHUESCKOTO
aHanm3a. Kunernka BeIcBOOOXKIeHHS J[OKCOpyOUIIHA 13 HAHOKOHTEHHEPOB
6b1a m3ydeHa npu pH 7,4 u 5,4. Jlns onpenenenus pazmepa u {-oTeHnnata
HaHOTeJleH ObII HCIONB30BAaH METOA JIMHAMHYECKOTO CBETOPACCESHUSL
Pesynpratel. Beimm  moOmydeHB! CTaOWIBHBIE HETATHBHO 3apSDKCHHBIC
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HAHOUACTHIIBI CO CIIUTBIM SZIPOM. bBBUIO YCTaHOBJIEHO, UTO pasMep u (-
MOTEHIHA]l HAHOKOHTEHHEPOB H3MEHSIETCS IIOCJIE 3arpPy3KH JIEKapCTBa.
HatifeHo, yro mocie 100aBIeHNs IIOTATHOHA BRICBOOOKIICHHE TPOUCXOIUT
B 2 paza s>ddekruBnee. Tawke ObUT H3YUEH TPOIECC BLICBOOOKACHUS HPH
pasaoM pH (5,4 u 7,4), u npu Gojee HH3KOM 3HAUCHHH BBICBOOOMKTCHHE
TakoKe MPOTEKAET B 2 pasa Gosnee >pdekTuBHO. BoiBoAbl. Takum obpaszom,
JUIL CEIIeKTHBHOTO BBICBOOOKICHHUS NIPOTHBOOIYXOJCBOTO IIpemapaTa B
OITyXOJIEBBIX KJIETKAX MOT'YT OBITh HCIIONIBb30BaHBI KaK OHONETpaHpyEMBIE,
TaK U OOBIUHBIC HAHOTCSIHU. Paboma 6ulnoiHeHa npu ROOOEPICKe SPaHMOs
PH® 14-15-00698, 0ocosopa o nposedenuu HUP No 182-MRA mexcoy MI'Y
umenu M.B. Jlomornocosa, CKOIKOBCKUM UHCTIUMYINOM HAYKU i MEXHONOUT
u Maccauycemerum mexnonoeueckum uncmumymom (CLLIA).
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Introduction. Selective delivery of drugs in the body is the focus of many

research groups in the world. One of the promising nanocontainers is nanogel

— soft nanoparticles, consisting of hydrophilic or amphiphilic polymeric

chains. Nanogels have beneficial characteristics: high loading capacity,

stability and sensitivity to environmental changes (pH, ionic strength and
temperature). We can use nanogels with biodegradable cross-links to avoid
long-term accumulation of nanocontainers in the body. Aim. The aim of this

work was to synthesize nanogels and to study loading and release kinetic

of anticancer drug Doxorubicin. Materials and methods. Nanogels were
synthesized from block-copolymer polyethylene glycol-b-polymethacrilic

acid (PEG-b-PMAA). Synthesis consists of several steps: 1) formation of
polymer polyelectrolyte complexes with oppositely charged ions (e.g. Ca**); 2)
cross-linking of formed nanoparticles by ethylendiamine using carbodiimide;

3) removing Ca?' ions from nanoparticles through chelating with EDTA
and dialysis. Cystamine was used instead of ethylendiamine for synthesis
of biodegradable nanogels. We used glutathione as reducing agent. Loading
of drug into nanogels was processed by their mixing overnight (25°C, 10 h).

Loaded nanogels were purified by multiple centrifugation on Amicon filters
(MWCO 30 kDa). Concentration of loaded drug was calculated with help
of spectrophotometric analysis. Release of drug was studied at different pH
(5.4 and 7.4). DLS method was used for determination size and {-potential of
nanogel. Results. Stable negatively charged biodegradable nanoparticles with

cross-linked core were synthesized and characterized. Using DLS method we
found that size and { -potential of nanogel change after loading. It was shown

that after adding glutathione release of Doxorubicin is 2 times more effective.

Also we studied release of drug from non-biodegradable nanogels at different
pH (5.4 and 7.4) and at lower pH it is 2 times more effective too. Conclusion.

Both biodegradable and non-biodegradable nanogels gives an opportunity for
selective release of drug in tumor cells. This work is supported by grants of
RSF 14-15-00698, contract Nel82-MRA between non-profit organization for
higher education “Skolkovo Institute of Science and Technology”, MSU and
MIT (USA).
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Beenenne. TpaannuoHHaIXIMHAOTEPAHI00/1a1aeTCEPbE3HEIMAIIOO0UHBIMA
spdexTamMy, KOTOpble CBs3aHBl € HECHENU(DHUHOCTHIO  BO3ACHCTBHS
JIeKapcTBa Ha OIyXOJeBbIe KIETKH. [l Gonee >(pdeKTHBHOrO TpaHCIOPTA
IIPOTHBOOIYXOJIEBOTO IIpeliapaTa MOXHO HCIHOIb30BaTh HAHOYACTHIIBI.
Ilens wccnenoBaHus — MONYYWTh KOMILISKC JokcopyourmHa (Jloke) ¢
MAaTrHATHBIMH HaHOUACTHIIAMH OKCH/a >Kelie3a, NOKPBITBIMH OOOJIOUKOH
W3 OBIULETO CHIBOPOTOUHOTO ambOymMuHa W TonmdTHiaeHT KoM (MHY)
1 OXapaKTepH30BaTh €10 XMMHKO-OHOJIOTHYSCKHE CBOHCTBAa. MaTepHaisl
1 MeTofbl. 3arpysKy JIokC OCYINECTBISUTH IyTEM ajcopOIdy JieKapcTBa
Ha nosepxHoctH MHY. KoHTpons pasMepoB oOpasyrolmuxcsi KOMILIEKCOB
(MHY-/lokc), a Takke WU3MEpeHHs [3€Ta-NIOTEHIMAla  HAaHOYACTHI]
OPOBOMIIA € TIOMOINBIO MeETOAa AMHAMHYECKOTO CBETOPACCESHMSL
BpicBOOOXKICHNE JICKapPCTBEHHOTO IIpenapaTa aHATM3HPoBaTH B hochaTHO-
coiieBoM Oydepe mpu 25°C. ImtoTokcnunocts MHY-/[oke ompemnensin
Ha JIMHUM KIETOK IMOMbl CO6 KpbICHL MHTepHamM3alMi0  MOTYUYSHHON
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HAaHOKOMITIO3HITHH HCCIIEIOBAH ¢ OMOITBI0 KOH(OKAJIFHOTO MHKPOCKONA
Nikon AIR MP+. Pesynbratel. 3arpyska Jlokc B MHY cocraBuia 8% 1mo
Mmacce. lloBplmeHHe KoimuecTBa J(OKC HNPHBOIAMT K IOBBIICHHIO J3€Ta-
noreHnana MHY. Tlommumo 3Toro >h¢QeKTHBHOCTH 3arpy3Kd JieKapcTBa
CHIDKAeTCsl IIpU IOBBIIICHUM HOHHON cuibl pacTBopa MHY. Mexoms w3
3TOr0, IPEJIONATracTCsl, UTo JEKTPOCTATHUECKOES B3AHMOJICHCTBHE SIBIIIETCSI
TBIDKYINSH CHIOH Tiporiecca KomiuiekcooOpasoBanus Jloke ¢ MHY.
BbicBOOOXKIEHHE JIEKAPCTBEHHOIO IIpelapara oKazaloch pH-3aBHCHMBIM:
[IPH YBEJIMUYCHUH KHUCIOTHOCTH CPEBI KOJMYESCTBO BBICBOOOKIAIOIIETOCS
J1OKC 3HaUMTENBHO BO3pacTallo. beulo nokazaHo HakomieHne MHY-/loke B
KJIETKAX INIMOMBI C6 KPBICHL a TAKKe IPOHHKHOBEHHE JISKAPCTBA B KJICTOUHBIE
sanpa. llomumo storo MHY-JlOKC MPEMMYIIECTBEHHO aKKyMYJIUPYIOTCS
B JM30COMAaX KIETOK. I[HTOTOKCHYECKas aKTHBHOCTb —HOJYYEHHOH
HAHOKOMITIO3HIIMH OKa3aJ1ach CPABHUMOMH ¢ aKTUBHOCTBIO CBOOOAHOrO JlOKC.
BoBonpt. beum nomydenst MHY, crocoGubie obecnieunTsh SHHEKTHBHYIO
7ocTaBKy JIOKC K OIyXOJEBBIM TKAaHSM, a TaKkKe €ro BBICBOOOXKICHHUE.
Paboma 6viia svinonnena npu noodepoicke epanmoe PHONe14-15-00698,
PODI Nol13-04-01383.
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Introduction. Conventional chemotherapy has different serious side effects,
which are connected with nonspecific drug effect on tumor cells. To
provide more effective anticancer drug transport to the tumor we can use
nanoparticles. Aim. To obtain the complex of Doxorubicin (Dox) with iron
oxide magnetic nanoparticles, coated with the shell of bovine serum albumin
and poly(ethylene glycol) (MNP) and to research its biochemical properties.
Materials and methods. Doxorubicin loading was carried out by adsorption
of anticancer drug molecules on MNP surface. The sizes of generated
complexes (MNP-Dox) and zeta-potential values were analyzed by method
of dynamic light scattering. Drug release from MNP-Dox complex was
analyzed phosphate buffered saline at room temperature. Cytotoxic activity
of MNP-Dox was determined by using C6 cell line. Internalization of Dox-
loaded nanoparticles in living C6 cells was proved by confocal microscopy
on Nikon A1R MP+. Results. Dox-loading in MNP was 8% by weight. Zeta-
potential on MNP-Dox surface increased, with increase of Dox-loading.
Moreover drug loading efficiency decreased with increase of MNP solution
ionic strength. In this connection electrostatic interactions were proposed
as driving force of MNP-Dox complexation process. pH-dependent Dox-
release was shown. Under acidic condition the amount of released Dox was
increased compared to physiological conditions. It was shown, that MNP-
Dox complex accumulated in C6 glioma cells and Dox molecules penetrated
into the cells nucleus. In addition the MNP-Dox predominantly accumulated
in the lysosomes of cells. MNP-Dox complex showed quite similar
cytotoxicity against C6 cells compared to free Dox in MTT cell viability
assay. Conclusion. Thus, we obtained MNP-Dox nanocomplex, which can
provide effective drug delivery to the tumor cells. We are most grateful for the
continuing financial support of this research project grants of RSCF Nel4-15-
00698 and RFBR Nel3-04-01383.
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OKCHJIA JKEJIE3A PAITYHOI'O PABMEPA I CPABHEHUE UX
IPOEKTUBHOCTH B MPT-BU3YAJTTN3AINN OITYXOJIEN

A.C. Cropuxos, A.C. Cemxuna, M.A. Abaxymos, H.D. I'punenxo,

H.B. Hyxonosa, A.B. Kabanos, B.I1. Yexonun

Hayunvie pyxosooumenu — A.C. Cemxuna, x.x.n. M.A. Abarxymos
Mocxoscxuii cocyoapemeennuiil ynueepcumem um. M.B. Jlomonocosa,
Mocxsa, Poccus

Baenenne. [IoncK HOBBIX METO/IOB IHATHOCTHKA W TEPAIIHH 3JI0KAUSCTBEHHBIX
OITYXOJIeH SIBIISIETCS BOKHEHTIICH 1TpoOIieMOl COBpEeMEHHOM HayKH. MarHATHBIC
HarnouacTuisl (MHY) ciocobHB yBemuMBaTh P HEKTHBHOCTD BH3YATM3AITAN
OITyXOJIeH METOZIOM MATHUTHOM pesoHaHcHOM ToMorpadun (MPT) — onnum
13 BKHCHINNX METO/IOB JMATHOCTHKM HOBOOOPA30BAHMH Ha CETONHSIIHHI
neHb. Taloke OHM MOTYT OBITh HMCIONB30BaHBI [UIS HAIIPABICHHOH JOCTABKA
IIPOTUBOOINYXOJIEBBIX ~ IIPENIapaToB, YTO OTKPHIBACT BO3MOMKHOCTH UL
OHOBPEMECHHO!N BH3YAJM3allid W Tepanmy omyxoied. llens meciemoBanmst
— TOMYYATh M OXapakTepusoBaTh OmocoBmecTHMble MHY, cmocoGHBIE
ij)gl?KTI/IBHO YBEIMUMBATh KOHTPACT Ha T2-B3BEIICHHBIX H300PKESHHSX

. Matepransl 1 MeTOTBL FeKO4 OBUTH IOTYJYCHBI TEPMUUCSCKAM
paznokeHueM aneTwianeronata sxkenesa (1), [lokpeiTue yacTun OblYbUM
CBHIBOPOTOUHBIM abOyMuHOM (BCA) OCYIECTBISIOCh ITYTEM €ro aIcopOIun



