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Abstract. Spontaneous abortion is frequently linked to chromosomal abnormalities in the embryo,
with aneuploidies representing a substantial proportion of these cases. Aneuploidies, which account
for two-thirds of abortions, are predominantly characterized by copyiver abnormalities in a

single chromosome pair. The presence of combined chromosome copy number abnormalities in the
karyotype is a rare and enigmatic occurrentéis study presents cases of double aneuploidy not
previously reported in such chromosomahtinations.The first case revealed a combination of
aneuploidies in chromosomes 7 and 8, while the second case exhibited aneuploidies in
chromosomes 13 and 16. The identification of these rare double aneuploidy combinations is pivotal
in enhancing our uterstanding of the underlying causes of spontaneous abortion and
predisposition tachromosomeon-disjunction. It underscores the necessity for further research to
explore such rare instances, thereby contributing to the advancement of our knowledg&eitdthi
Keywords double aneuploidyspontaneous abortiokaryotype cytogenetics

Introduction

Spontaneous abortion (SA) has been defined as a pathological condition that occu¥s in 20
of all clinically identified pregnancies [1]. Up to 2/3 gihontaneous abortions (SA) maybe caused
by abnormalities in the chromosome set of the embameuploidies and polyploidies [2]. Among
SA, aneuploidies on chromosomes 16, 22, 21 and 15 are the most frequently detected, with the
presence of multiple aneugities at mce accounting for about 4% [3, 4]. Multiple aneuploigy
refers to cases where numerical abnormalities are observed in more than one chromosome which
were occurred by errors in two meiotic cycles, and they are of important medical and blologic
significance due tohe rarity of their occurrence ][5 The most common combinations of
aneuploidies consist mainly of chromosome groups G and E, most commonly including anomalies
such as X/21, +21/+22, +16/+21 and +7/+18]. In this study, we appliethe ultralow coverage
whole-genome sequencing (ulcWGS) method to karyotype spontaneous abortus specimens, and we
were able to find that two cases exhibited double aneuploidies. The karyotype abnormalities
observed in these samples were characteriseldebgresence of group C chromosomes (7 and 8) in
the first case and group D (13) and E (16) chromosomes in the second case.

Research methods

Tissues of spontaneous abortions with an unknown karyotype were obtained from the
biological collection of the "Biobank of the Population of Northern Eurasia" of the Research
Institute of Medical Genetics, Tomsk National Research Medical Cértter.gestabnal age, as
determined by the date of the last menstruation, was found to be 8.4 and 9.5 weeks in samples 1 and 2,
respectively. The maternal age was determined to be 28 and 36 years in samples 1 and 2, respectively.
All participants signed an informedmsent.

Extraembryonic mesoderm samples were separated under an inverted microscope Axiovert 200
(Carl Zeiss, Germany). Genomic DNA was isolated by the standard piféomdform extraction
method. The quality and quantity of DNA were analyzed on Nanodidermo, USA)
spectrophotometemd Qubit 2.0 (Thermo, USAluorimeter.

The samples were subjected to karyotyping using ulcWGS. Subsequent sequencing was
performed on a Genolab KGeneMind, Chinatilizing the manufacturer's chemistry and adhering



to the manufacturer's recommendations. Subsequent data processing was conducted using the
software packages BWA 0.7.17, SAMtools v1.6, QDNAseq 1.40.0, and deepTools.

For verification of aneuploidies, DNA probes for the centromeres of chromosomes 7 and 8 were
used. The analysis was performed using an Axio Imager Z2 microscope (Carl Zeiss, Germany) with
Metafer and ISIS software (MetaSystems, Germany).

Verification of aneuploidy in sample which only DNA was available for analysis was
performed by realime PCR.Oligonucleotide primers were selected using the NCBI Gene, UCSC
Genome Browser, Ensembl databases, and the PBo#&ST, Oligoanalyzer programs for region
of chromosome arms of 13 and 16 chromosomes (Table 1). The analysis was performed on an
AriaMx device(Agilent Technologies, USA).

Table 1
Primers used for realime PCR
Primer Sequencesy’-3' Chromosome region

FAM155Aex3 F AGTGTGACTGAGAGATGAAGGA 13g33.3
FAM155Aex3 R GTCGCAGGGTTAAGTATGATGC 13g33.3
DIAPH3ex21 F GAGCAATGTGAAGAGACTACGG 13g21.2
DIAPH3ex21 R TTATCTCTTCGCAGGCAGTACT 13g21.2

PDPRex18 F TGTTGGCCAGAAATACGGAATC 16g22.1

PDPRex18 R TCTCTAATTTCACCCGAGACTCT 16g22.1

PDZD9ex5 F CTGGATAATGGTGAAGCAAGACA 16p12.2

PDZD9ex5 R GGCTTTACCCTCTTCAACTTGG 16p12.2

Results

The ulcWGS data revealedouble aneuploidy in two samples of spontaneous abortions,
corresponding to chromosomes 7 and 8 in the first case and chromosomes 13 and 16 in the second
case (Figl). FISH results detmined a karyotype @f8,XY,+7 +8[166]/47,XY,+8[19]/47,XY,+7[12]
in the first case (Fidl).

= FAM155Aex3
= DIAPH3ex21

= PDPRex18
m PDZD9ex5

male control sample 2

Fig. 1. Results of ulcWGS and verification by FISH and-temé PCR: a) Full genomic profile of the sample with
identified trisomy 7 and Gample 1)b) Full genomic profile of the sample with identified trisomy 13 and 16 (sample 2);
¢) Confirmation of trisomy by FISH using DNA probes on centromeric regions of chromosomes 7 and 8;
d) Confirmation of trisomy 13 and 16 by ré@mhe PCR

RT-PCR resultshowed the presence of additional material of chromosomes 13 amdh&6
second caserobably in mosaic form (Fid.).



Conclusion

Aneuploidy is defined as a chromosomal condition characterised by a deviation in
chromosome number from a multiple thfe haploid complement. The combination of multiple
aneuploidies in a single organism is a rare event, with the main mechanism bedigjmoction in
two meiotic cycles, which can come from either the same parent or different parental origins. In this
study comparatively rare chromosomal combinations were identf@adomosomal combination
identified in the first case including the chromosomes 7 and 8 was a significantly rare combination
that hadn't been mentioned in previous studiesase two chromasne 13 and 16 was identified
which is also not a common combination in double aneuploidy.

Most cases of double aneuploidy are random events, but their occurrence has been attributed
to several factors, including maternal age. A review of the literature/sstimat most cases of
double aneuploidy occur in mothers younger than 35 years bléh[6ur study, the ages of the
mothers were 28 and 36 years, suggesting that some cases may be due to other factors, such a:
hereditary predisposition to nahisjunction[7], as well as other factors that need to be investigated.

The identification of aneuploidies is paramount for the establishment of a diagnosis and the
formulation of future reproductive plans. This study has led to the identification of two novel
combirations of double aneuploidies. Further research is necessary to identify and collate rare
instances of double aneuploidy, with the aim of gaining a more profound understanding of the
nature of spontaneous abortions and the predisposition factatsré@nosomeon-disjunction.
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GZmgguc jmdh\h~bl_ev ~ [ g W < =jb]lhjv_\Z
GZmglgkhke "h\ZIl_evkdbc bgklbIml[bhe hdme pjgbbhnbabdb N_~ jZev
bkke_ ~h\Zl evkdh]h p_gljZ nmg~rZf_glZevghc b JjZgkeypbhgg
JhkkbyGh\hkb[hpreL bfZd h2/22, 63117
E-mail: s.alade@alumni.nsu.ru

Dexamethasone effects toligodendrocytesand myelin contentin normal brain tissue of mice
S.D. Aladey, D.K. Sokolov, M.O. Politko
Scientific Supervisor: Dr. E.V. Grigorieva
Institute of Molecular Biology and Biophysics Federal Research Center of Fundamental and
Translational Medicine, Russia, Novosibirsk, Timakova str., 2/12, 630117
E-mail: s.aladev@alumni.nsu.ru

Abstract. Glucocorticoids are useds antiinflammatory drug in clinic for treatment various
diseases, but they have many side eff@dts.aim of our study was investigate dexamethasone
(DeX) effects oroligodendrocytes anchyelin content in normal brain tissue of mi@&7BI/6 mice
(n=60) received single and multiple Déxjectiors (2,5 mg/kg dose) intraperitoneally and all the
studied parameters wer@nalysed at 90 days after Dexadministration.Oligodendrocytes were
estimated by immunohistochemistry with specific antibodies ONg2lin content wastudied by
staining with luxolFastBlue (LFB) according t¥iktorov. Dex administrationdid not affect on
oligodendrocytes, butlecreased myelin contelil,214-fold, p<0.00) at 3-15 daysin normal
brain tissue of miceSuchwiselong-term Dexadministration modifies cell composition of normal
brain tissue byreducing the production ofnyelin content by oligodendrocytesvhich can
contribute to the development of neurodegetnegaliseases.

Keywords glucocorticoid; dexamethasoneligodendrocytemyelin;normal brain;C57Bl/G

\_"_gb_
_dkzf_lzahg 'H[ ijbf_gy_Iky \ deb@hebqemi¥dbeg\gdhlyc |1Zdbo d
jZkk _ygguc k@evilhE® b "1 8]. G_kfhljy gZ fgh  _kl\h iheh bl_evguo k\|
gZklghklb hlebggh_  ijhlb\hhimohe_\h_ ijhlb\h\hkiZebl_evgh_ &
AN ckl\by 'H[ h[ez”~Z 1 1zZzd"_ jy~hf ih[hgguo y\e_gbc D ih[hgguf wnn
gZklh highkyl kbg”jhf Dmrb@gbZ[ kizb Zjgl ¢A,i5].jha

Kms_kl\mxl g _fgh]l]hgbke _ggu_ bkke_ "~h\Zgby ihk\ys ggu_ \eb:®
kljmdImjm \g_de_lhqgqgh]h fZljbdkZ ghjfZevghc IdZgb_$hehhgh]h fh
j_"dh bamqgzZxl \ebygbde'HhqggZc khklz\ \ qglz&bdg’klg™jhptblu
kh™ j"Zgb_ fb_glhjdZelwghghlddldeh\gh]h fha]z

Fb_eldZy h[hehgdjz\Z | hljhkldb fgh]l]bo g_cjhgh\ b kihkh[kI\m_
ijh\_~ _gbx g_j\gh]h bkikree WkZYb fb_ebgbabjmxzhe _\Zgbc ijhbkoh”"b
jZajmr_glhhb_ebgh\uoghehqg_d b gzZjmr_wb_dljhijh\h~bfhklb Mjh\_
kh~ j"Zgby fb_ebgz fh | kem'blv fZjd_jhf ex[uo iZlheh]bqg_ |
ijhbkoh”ysbo \ IldZgb fha]Zz

Fb_ebgbazpby \ p_gljZevghc g_j\khcqlbXkl|lky hpb]h™ _g”jhpbl
ihkdhevdm wlb Jed&eMbu \ujZ[Zlu\Zxl fb_ebg "ey fb_ebgh\hc
FZjd_jhf ~ey hij_~ e _gby heb]Jh” _g”jhpblh\ y\ey I|ky 20LJ

P _evx gZr_]lh Dbkke_"h\Zgby [ueh bamgblv ~he]lhkjhqggh_
heb]lh”_g”jhpblu b kh”_j Zgbhjfheebghba NdZgb Jheh\gh]h fha]zZ fur_c
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Wdki_jbf_glZevgZy qZklv

Furzf ebgbb & %O kZfphxt ghaj2Zkl h~ghdjzZlghjzdghgh]hd
\gmljb[jxrbgdh”beb "H[ \ "habjlild]

Ko_fZ hrghdjzZlgh]lh \\_~_gby "H[ A]dhlabpit\dpBy*d_ kmldb

Ko_fz fghlhdjzlgh]h \\_~ gby 'H[,\ flhé&bjhkehlhd h~rghdjZligh_
\W\_ A gb_ i_j_ju\ knilhkdmladdlh~rghdjZlgh_ \\_~_gb_

@b\hlgulmke h~rghdjzZlgh]h\Wh"“bgetby ba wdki_jbf_glzZ kg@dldb
ihkefgh]hdjzlghd#&5, 30,60, kmldb

Mjh\_gv kh” _j Zgby heb]h” _g”jhpblh\ hij_~ eyeb f_Ih~hf bffmg
B=O hdjZrb\Zgby ]Jbklheh]bgq_kdbo kj_ah\ ghjfZevghc IdZgb Jheh\

Mjh\_gv kh” _j Zgby fb_ebgZ hp_gb\ZebFB kKhfhfbhdpdZpdb ¢ ih
<bdlhjh\lmkihevah\Zgb_ ijb ~bnn_j_gpbjh\d_ \h”gh]lh jzZkl\hjz I_1I
\f_klh \h~gh]h jzZkl\hjz dzZj[h[@gZIBAdgbibyZgb_ ijh\h*"behkv \ g_kdl
wlzZih\ ~ iZjZnbgbaZpby hdjZrb\Zgb_ " _Jb"jZIZpbmxa&jdemqg gb

J amevliZlu

HAghdjzlgh_ b fghlhdjZigh_\\_~ gb_ 'H[ g_ \ebyeh gZ kh~_j'Z
\ ghjfZevghc 1dZgb ]Jheh\gh]Hjbk&a]k hur_c

HAghdjZlgh_ \\Déx\gbhabjh\d f] dkgb~Zeh mjh\_gv khih jéBgHRY
\, jZaz= S gZ kmidb inkegt dpihhiZjz(i kL B, D).

Fghlhdjzigh_ \\_~_ gbhabjh\d f] d] 1Zd"_ kgb Zeh mjh\_gv kh~_
fb_eb§Z jZaz<0801)gZ kmldb ihke_  (ibkL&pd)b
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JbK. <ebygb_ ~_dkzfgkzdhgBq_kI\h heb]lh”_g~jhpblh\ b kh”_j Zgb_ fb_ebgzZ \ gh
fhalz furlbbdjhnhlh]jZnbb hdjZrb\ZgbheBd®"_g~*jhpblu Zglbl (AZfb 20LJ
Fbdjhnhlh]jZnbb hdjZrb\Zgby fb_ebdB). /XiRiOg DMW BPucHZgZeba dhebqg_klI\Z

heblh”_g~jhpblh\ \ fh(€)_Dtuetbg_kl\h de_Ihd hij_~_eyehkv ih dhebg_kI\m bo y~_

h[ezZklb h[jZalpebq_ klI\ _gguc ZgZeba kh”_j Zgby fb(Dg.bkgiz™\ jflzaglb fbrp ~ eyehkyv
ih ijhp_gldjzh_gghc h[eZklb \Db{jZapf] dhht*beb \ \b~A_ h~rghdjZlighc bgt_dpbb
kihke_"mxsbf gZzgbxf q_j_a babke\kmlhgibegb fgh]hdjZlguo bgt_dpbc
kihke_"mxsbf gZ[ex”®_gb_f g_j_a kmlhidhkebebhke_ ~g_c \Dhglghsfwurb
ihemqgzZ\rb_ nbabhehbldhkdKtZjbklbq_kdbae®g@Adba l_kl Nbr_jZ
*-p< 0,05, **-p< 0,01, ***-p < 0,001.



G_kfhljy gz hlkmlkl\b_ baf_g_gbc heb]l]h®_g~jhpblh\ ih” \e
]lebZevgu_ de-\ld¥bfhdim kgb ZxI \ujZ[hldm fb_ebgzZ \ ghjfZevghc Id

fhdZz ihke_ bgt _dpbb ij_izjzlz
AZdexq_gb_
< j_emlzl_ ijh\_~ gguo bkke_~h\Zgbc [ueh ihdZazZgh qlh ~Z" I

Dex\ “habjh\d f] d] kihkh[gh kgb Zlv \ujzZ[hldm fb_ebgZ heb]h”™_g”jhy
WIhl nzZzdl mdzZau\Z_I| gZ*kigkik[dalgkglhvlh \\_~ gby '"Hfduag\Wlv
g_cjh”_ ] _g_jZlb\gu_ baf_g_gby \ ghjfZ\@hghcfh@afgbfuhec Ih”*h[gu
baf g _gby \ de_lhgqghf khklZ\_ ghjfZevghc 1dZgb J]Jheh\gh]h
ij_~ihkuedhc “ey ih\ur_gby jbkdZ jZa\bixysBofaZElgb\&mbc \ [mMm"ms

Bkke_ "~h\Zgb_\uiheg_gh azZ kq_I| [x* _Igh]h nbgZgkbjh\Zgby N
©lhkl] _ghfgu_ \ukhdhl _ogheh]bg_kdb_ bkke_ _"h\Zgby f_oZgbafh)
agZgbfuo aZ[he_ \ZgibgbdbnmkdpjkkZgguo khklhygbc?
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<ebygb_ihebkZozZjb”rkh” _j Zs ]h khffyghedkitn®a \hcehqgh]h
(Arctium tomentosumOLOO gZ jZa\blb_ dZjpbghfu e_]Jdbo Evxbk m f
ebgbb & %Ovnn_dIlb\ghklv pblhklZlbg_kdhc | _jZibb
E ::g¢t HX Ju[ZédbDZO ?Zeb
GZmqguc jmdh\h?bl_ey™ijhp Ikk&dm \Z
'Lhfkdbc gZpbhgZevguc bkke ~h\Zl _evkdpbGBBMbjgEdkhebibmd glj
bj 1] _9g_jZlb\ghc f_~bpbgu bf_gb ? > =hev”?[_j]Z
Jhkkby ] Lhfkd ij E_gbgZz
2Kb[bjkdbc JThkm~Zjkl\_gguc f_~"bpbgkdbc mgb\_jkbl |
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Effect of a polysaccharide containing compleisolatedfrom burdock seeds
(Arctium tomentosumMill.) on the development of Lewislung carcinoma
in C57BI/6 miceand the effectiveness of cytostatic therapy
L.A. An%, O.Yu. Rybalkind A.Q.H. Ali?
ScientificSupervisor: Prof., Dr. E.P. Zueva
Tomsk National Research Medical Cer&R| of Pharmacology and Regenerative Medicine
Russia, Tomsk, Lenistr., 3, 634028
2 Siberian State Medical University, Russia, Tomsk, Moskovsky trakt, 2, 634050
E-mail: ahn_lyubov@mail.ru

Abstract. The effect of an extract containing waseluble polysaccharides from burdock (Arctium
tomentosum Mill.) seeds on th@wth and metastasis béwis lung carcinoma (LLC) in C57BI/6 mice
was studied. It was shown that a course of isolated administratipalygaccharides from burdock
seeds significantly inhibits tumor growth by 17% (50 mg/kg) arfd 8800 mg/kg), and also reduces
the frequency of tumor metastasis, the area and number of metastases in the lungs Themice.
combined use of thpolysacchames with a single injectionof cyclophosphamide (125 mg/kg)
contributed to the improvement of the effect of chemotherapy.

Key words:Lewis lung carcinoma, Arctium tomentosum MpbJysaccharides;yclophosphamide

<\_"_gb_
Hgdehh]lbg_kdb_  azZ[hirifZgdbyfm ydlky h~rghc ba \_"msbo ijbo
kf _jlghklb gZk_e_gby \h Kiksf Kbhimxsb_ |_jZi_\lbq_kdb_ ih”oh”~u d

aehdzZq_kl\_gguo gh\hh[jzlanf\fdtke _ emqg_\Zy b obfbhl_jZiby ~_f
g_"hklZlhggmx wnn_dlbyghkMNh \ubulNZPhqgu_ wnn_dlu agZgbl_
kgb Zxsb_ dZg_kl\h “bagb iZpb_glh\ < k\yab k wlbf yley Iky
b jzZzajz[hldz kj_~klI\ kkigkhZgwa kbq_ kdhckl\bobfbhl_jZi_\lbg_kdbo
ij_izZjzlh\ gZ a”~hjh\ub il\zgBlv wnn_dlb\ghkIvA¢§Zjgbhbbevguc bgl_j_
\ "Zgghf dhgl_dkl_ ij_"~klzZ\eyxl jZklbl_evgbh[eZhZh&FoZjbkRbdhc
[bheh]bg_kdhc Zdlb\ghklvx b y\eyxsb_ky i_jki_dlb\guf bklhggbdh
nZjfZzdheh]l]bqg_kdb Zdlb\guo \_s_klI\

Ehimo \hcehdgaiem tomentosumMill.) = "\me _Ig__ 1jZ\ygbklh_ jZkl_
k_f ckl\z Zzkljh\uo $VWHUDFHDH < hnbpbgZevghc f_"bpbg_ dhjc
k ehimohf [he&irlappa / b ehimohf fZemihus OLOO %HUQK jZaj_
d aZz]lhlh\d_ b ijbf_g<gbkk, @f gldemcke "h\Zgbyo ihk\ys gguo ba
jZaebgguo bale_gq_gbc ba ehimoZ \hcehqggh]h ihdZazZgh gZeb
Z"Zilh] _gguo Zglblhdkbqg _kdbo jZghaZzZ bleyxsbo ijhlib\h\hkiZz
\u”_e_gguo [bheh]bg_kdb Zdlb\gu®d#]kh< *"bkk egbZly oyin vitro



ijh~_fhgkljbghpodblhlhdkbq_kdh_ ~_ckl\b tomedtospyAdgiZZd® _Ihqguo ebgby
himohe ¢ g _eh\ _dzZ +H/D [5p&)[gZ§ym  _gh qglh ijbf_g gb_ ihebkZc
ba ebklehimozZ [hevrh]h m djuk k bg"mpbjh\Zdmko Kagbdgbpd\h
kKlbfmebjmhp_kku wjblghhbifmghihwaz > @

P_evgZklhys_]h bkke_"h\Zgby y\behkv bamg_gb_ \ebygby ihe
wdkljzdlx bdgaghredimoZ \hcebhAgdibihhtomentosun0L O O gZ jZa\blb_ m fu
kzfhd ebgbb K <O dZjpbghfu e_]J]dbo Evxbk b wnn_dlb\ghklv e_q

Wdki_jbf_glZevgZy qZklv

Wdki_jbf_gl \uiheg_g gZ iheh\h&gfedZo fabdbb & %O fZk
20t J @b\hlgu_ kh”_j"Zebkv \ kkzdgrBylgud\édjby gZ h[ugghf jZp
iblzgby kh k\h[h”guf “hklmihf d \h”_ b ibs_ <k_ ijhp_"mju \uiheg
k f_ ""mgZjh~gufb ijZ\bezZfb ,b[ughjfhfbh[j dlufbkkb_c¢ ih dhgljhex
aZ kh™_j"Zgb_f b bkihevah\Zgb_f eZ[hj@BBylbkd bb\Rlguo=hev"[_j]Z
Lhfkdh]l]h GBFP J:G ijhlhdhe < h[7].

KmffZjguc \h”guc wdkljkdfyglhahimoZ \hcehqggh]h khn j°Z
ihebkZoZjbrguc dhfie_dk IKD \ dzZq_kI\_ fZ90]lé&d]badihifihhg glgZ
dzn_7~j_  nZjfZzp_\lbqgq_kdh]h ZgZebazZ Kb[=FM Hp_gdm \ebygby
i_j \b\Z _fhc himoheb ijh\h~"beb gZ wdki_jbf _glZevghc fh”*_eb dZj
/& m fur_c LjZgkieZglZpbx himoheb hkms_kl\eyeb \a¥ vk himoh
de_Ihd \ fe nbabheh]bg_kdh]h jZzkI\hjzZ \ furpm e -Yhomid "@lZ eZi
IKD bk _fyghdimozZ \hcehqggh]h \\h~beb furzf \gmljb[3xrbjgdh b "ha

10f] d] \ |_q_gb_ Ag_c gzZgqbgzZy k kml ihke_ i_jl\b\db h
obfbhl_jZi_\lbg_kdihYkI\Zbkihevah\Zeb pbdehnhkNZ OW hdKZg
A:Hdhfizgby ©;zdkl_j2 Jhkkby \ “ha_ f] d] dhlhjuc \\hA

\gmljb[jxrbggh \ fe nbabheh]bg_kdh]h jZkl\hjZ gZ kml ihke 1)z
Ilh hdhgbZzwdki_jbf_@lZ kml hp_gb\Zeb wnn_dlb\ghklv ijbf_gy_fuc
\ha”_ckl\bc ih ijhlb\hhimohghlthtml ZzklZlIbg_kdhfm ~_ckl\bx ij_iZj.
hij_ ~ eyeb fZkkm himoheb ijhp_gl Ihjfh™ _gby __ jhklZ LJH dhebq
b bo iehsZqzklhlm f_IZklZabjh\Zgby bg”_dk bg]b[bjh\Zgby f_1ZklZ

KIZIbklbg_kdmx h[jZ[hldm 2~Zgguo ijh\h*"beb k bkihevah\Zg
h[_ki_gq_gby *UDSK3DG 3ULVP Y ©*UDSK3DG 6RIWZDUH?2
aZdhgm ghjfzekghlh je_gby ijh\_jyeb k ihfhsvx diMbpeodyZ RZ2Zgu
ij_~klz\e_gu \ \bA_ 0 £kg' "0 __ agZq_HblZg6Zjlgh_ hldehg_gb_ <
kf rZgghklb \u[hjhd ih oZjzZzdl_jm jzZkij_"~_e_gby ijb iZjguo kjzZ\g._
g _izZjzZf _ljbg_kdbk-ZggMblgb ijb fgh _klI\ _gguo kHZlgklgbydkdZeZ
MheebkzZ >ey hp_gdb klZlbklbg_kdhc agzZqgbfhklb jZaebqgbc dz
bkihevah\Zeb m]eh\h_ ij_h[jZah\Zgb_ Nbr_jZz 3 JZaebqgby Kk
agZgbfufb i50,05[9].

J amevlZlu

Bahebjh\Zgghjkh\ijbf_g_g_ fur_cdZjpbghfhc e_]dbdKDv ek
k_fyghechimoZ \hcehfyginjhtomentosunMill.) \vau\Z&hZIbklbg_kdb agZqgbfr
mf _gvr_dBkku i_j\bggh]h himohe \h\h"imaeZ \fpd] jZaz f] d]
\ kjZz\g_gbb k ihdZaZ| baywiguo dhgljhevghdh]melygb_f dmjkh\h]h
ijbf _g _gby NKThaZo b \'fd didbo "b\hlguo hmhff_gvghglhebqg ZkI\
f_ 1ZklZIlbg_kdb@2a2ak jZ&® boiehsZAb b JZ®jhf_ Ih]h
gzZklhlz f_lzZzklZabjh\dgiZyb\hlguoihemqgZ\rbo IKD \ fjhcdadkgbabezZkyv
N h ijhib\ \ dhgljhez\ [hevr_c "Wwah!| ihdZamlf_ewrb k6%



(P<0,01). BBF\ ]Jjmii_ fur_c e_q_guo ZKD f\] Adha f] ,ddhklZ\b é&bo
b93% khhl\_IklI\. ggh

H’\ghdJZIgh_ \\ forgb KLC PN \ “ha_ 6]zd] kml wdki_jbf_glz
iheghklvx bglb[bjh\Zeh ijhp_kk f_ldkidamphbvAgbyuDjhf_ [h]h ih~
AN ckli\b_f PN kj_~gyy fZkkZ himdBeBefdkv ckgb  _galgBEkbl_evgh
dhgljhevguo agEZ<g0,@hc

Khg_lzZggh_ ijbf_g_gbk IfgkBhethamozZ \hcehgBNJhihkh[klI\h\Zeh
ih\ur_gbZglb[ezZklhfgh]h ~pokhWdylbdz ihdzazl_ev LJH \ ]Jjmii_
ithemqgZ\rbo IKD \ ~hd][ue fjz\_g Z \ “ha_ fl] d] hdZaZeky gZb!
b khklz\®&([P<0,01).

AZdexq_gb _

LZdbf h[jZahf \ wdki_jbf_gl_gZ furZo k dZjpbghfhc e_]Jdbo Ev
dmjkh\h_ bahebjh\Zggh_ihglhfkHo Hjtb*kh”~_j Zs_]1h bok fifey gdehd mo Z
\hcehggh]h \ “haZo f] d] djb\h~B] dd Ihjfh  _gbx jhklZ himol
b f_l1ZklZalyjikZgblZzggh_ ijbf_IKDgb_"hazo fl] d] b f] d]
k pbdehnhann]lb’%h'Mbd mkbe_gbx Zglb[eZklhfgh]h wnn_dlZ pbdehnh]
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KjZ\gbl_evguc ZgZeba jheb ebifmdybbhAp\bb fZdjhdZi]hdqgbdz
fur_cMuc2"gZ4Zaguo wlZiZo hglh] _g_az
< >; pb F:qZkh\Z I =hgqgZjh\Zz
GZmqguc jmdh\h~bl ?evEW™I\(bgh\Z
Gh\hkb[bjkdbc ]hkm~Zjkl\_gguc | _ogbqg_kdbc mgb\_jkbl_
Jhkkby ] Gh\hkb[bjkd ij DZjez FzZjdkZz
E-mail: betsvdbio@gmail.com

Comparative analysis of the role of lymphocytes in thpolarization of intestinal macrophages
of Muc2-/- mice at different stages of ontogeny
V.D. Bets K.M. AchasovaE.P. Goncharova
Scientific SupervisorPhD. E.A. Litvinova
Novosibirsk State Technical Universitypvosibirsk, Russia, Karl Marstr., 20, 630073
E-mail: betsvd.bio@gmail.com

Abstract. Inflammation induced by factors such as metalloproteinases, reactive oxygen species and
nitric oxide can compromise the integrity of the intestinal barrier, exacerbatimgima responses and
promoting chronic disease. Fortunately, animal models, particularly mouse models, provide invaluable
insight into these mechanisms. Through such studies, we can uncover the pathways underlying chronic
inflammation, identify critical peads of development, and discover metabolites that may mitigate
inflammation or prevent the progression of chronic disease.

Key words macrophages, polarisation, T cells, B cells, inflammatiancin 2
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:dimZevghklv ~Zggh]lh ba&kKedeXlg\Zghky \ bamqg_gbb \hajZklguo b;
bffmgguo b \hkiZebl _evguo ijhp_kkh\ \ dbr_qgbd_ fu2(MuckR"Y nbpblhf
glh y\ley_Ilky fh”_evx "“ey ihgbfZgby iZlh]_g_aZ \hkiZebl_evguo aZz
<AD b Zee_jlbq_kdHib8]j_&Pdb&re jlbb ij_~klZ\eyxl kh[hc k_jv_a
f "bpbgkdb_ ijh[e_fu hkh[_ggh \ jZgg f ihklgzlZevghf i _jbh”~_ dh]-
ZdIlb\gh jZza\b\zZ _Iky b Z*Zilbjm_Iky d gh\uf Zglb] _gguf \ha”_ckl\byf
IN\_j~mx ib[8mBamq_gb_ \azbfhMb djhiMblyfZ fzZdjhnzdk\ IllhdL y\ey Iky
\Z guf gzZijz\e_gb_f \ ihgbfZgbb f_oZgbafh\ jZa\blby \h§4Bgbl evguo
Kh\j_f _ggu_ fh”_eb \dexqZy ]_g_Ibg_kdb fh”bnbpbjh\Zgguo fu
bkke_ "~h\Zlv djblbg_kdb_ fhf_glu hglhlhlg hekdjhh i dj_ohi'gbqg_kdhfm
\hkize_§bx

Wdki_jbf_glZevgZy qZklv

< bkke_"h\Bkghbvah\Zgu furklBBWkZ ih”I\_j "~ ggh]lh _"_d\ZjlZe
ih klzg”rzjlzf )(/B66b ebgMic2” ihemqg_gu ba NBP ©Hkgh\u [bhl_oghe
J:G Muc2” ihemq_gu kdj_sbNdagh & %/ kK & %/ < wdki_jbf_gl
bkihevah\Mu®", Scid bMuc2™* dhgljhev @b\hlgu_ khi*ghdeéktb
]imiizfb ih hkhpgeb\b"mzevghlbebjm_fuo de_IldZo \25EWHfPLFH
| fi_jZIm20R22 f& \eZlyphkHB0O %, k\_1Z g Dhjfe_gb_ hkms_kl\eyeh
Z\lhdeZ\bjh\Zgguf dhjfhf b kl _jbevghc \h"hc [_a h]jZgbq_gbc

>ey ijh\_"~_gby ]bklheh]bq_KkldZ]dgb Zrgtzdekibg B\ ZebnhjfZebg _
aZeb\Zeb \ iZjZnbg Kj_au fdf hdjZrb\ZEehgnh%t |’'beby bhx_dgdbpbb
[hdZeh\b”*guo de_Ilhd Dhebg_kl\h wibl_ebZevguo de_I|hd gZ djb
15kemqZcguo djbilZzo FzZdjhnzZ]b b whabghnbeu hp_gb\Zeb \ k
Zafijwhabghf ijb m\_ebqg_gbb 1



>ey ijh\_ "~ gby IPJ \ j ZevghsmxJIGQb\w] eyeb k bkihevah\Zghb
75,]RO dhgp_gljZpbx baf_jyeb gZ 1DQR'URS H[jZlgmx ljZgkc
M-0X/9 57 bkihevamy kemqgZcgu_ |_d&zZf_juPJb \idlegihReb k
BioMaster HS T3 &5 6<%5 % OXH gZ &); TRXFKE Wdkijh\kkehx ilh gh\ g
7TXEE a&W A- Giyeme)E E

KiZlbklbg_kdbc *"Zggeilpa\h~*beb k ihfhsJuBMI$PSS Statistics 2D
Past4.GhjfZevghklv jZkij_~_e _gby hp_gb\Zeb djiKfhpgH\Bheihgqgyph\Z
ZgZebabjh\Zeb k bkihev-&ZDY 50 RXPHS$ g_ghjfZevgh_ jZkij_"~_e_g
Two-ZD\ 3(50%$129% fghlhnzZdlhjguc ZgZeba MjHhS_gv agZgbfhklb
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Bkke ~h\zgbfhgkljbjm_ | qglh m-c "gZyv “bagb m Muce"c
gZ[ex"Zxlky klhcdb_ baf_g_gby \ kljmdImj_ dbr_qgbdZ \dexgZy m
fzdjhnz]h\ b whabghnbeh\ qglh fh | k\b”_| evkl\h\ZIlv h gZqZe_

Zee jlbg_kdbo ijhp_kkh\ ghylbhkref gggh \Z gu 1Zd dZd hgb kh\iz
djblbg_kdbfb i_jbh~AZfb jZa\blby 1Zdbfb dZd gzZqZeh ihlj _[e_gby
fh> I \ebylv gZ nhjfbjh\Zgb_ fbdjh[bhlu b bffmggh]h hi\_1Z

Jbk Hkh[_gghklb \hajZklguo baf_g gbc wdkij_kkbb ] _gh\ f _1Z[heblh\ fZdjhr
hi* e lheklhc dbrdb m fumiZgbgmelv gZ OXF b Ilhg_gqghc fmlZpb_c 6FLG \ ] _«
Wdkij _kkby ] _gh\ n_jf glh\ fZdhgnaphjb\Zg-kdylZAZ126 Z HZFbgZaZ
$UJ ;*{p<0,05;**-p< 0,01

Djhf_ Ihlh jZ[hlZ jZkdjulZ_| f_ozZgbafu iheyjbaZpbb fZdjhnz
de Ihd bffmgghc kbkl _fu b bo jhev \ j Jmeypbb \hkiZze _gby MklZ
Muc2” ijhbkoh”bl i_j_dex§ZdphnzZ]lh\ k ijh\hkiZebl_evgh]h F
ijhlb\h\hkiZzebl _evguc (Fbk Jbglh fh | Julv k\yaZgh k j_]meylhjg
f oZgbafzfb \dexqZxsbfb aj_eu_ ebfnhpblu WIh hidjulb_\Z gh "e
dzd bffmggZy kbkl_fZ dhgljhebjm _| \hjgigZ Igb]lhbojhgbaXpbx

Bkihevah\Zgb_ furbguo fh” _e ¢ k “\hcMuctb HSsitZ pbgihebeh
\uy\blv glh aj_eu_ ebfnhpblagddpixevgmexv \ ih”Z\e _gbb
ijh\hkiZebl _evguo | _Zdpbc Wlh ih~g_jdb\Z | keh ghklv \aZbft
bffmggufb_ddkzZfb b bo \ebygb_ gZ jZza\blb_ ojhgbg_kdbo azZ[he_\Zgl

AZdexq_gb_

GZbwdki_jbf _glZevgu_ jZ[hlu A~ _fhgkljbjmxl jZa\blb_ ojhgbq_kd
Zkkhpbbjh\Zggh_ k ih\ur_gb_f gbkezZ fZdjhnzZ]h\ b klZ[blkAdd bf ih"t_
ijhlb\h\hkiZebl _evguo nZdlhjh\ m fur_c k ijbagZdZfb <AD < hlebq!
\hkiZze_ _gb_rmc fk \jh * _gghc iZlheh]b_c¢c gZqbgZ Iky \ ihklgZlZevg
14~g_c b i_j_oh”bl \ ojhgbq_kdmx klZ"bx Pjblfh j9dywW dka bkl glu



gZbffmgh”_nbpbfgudo ihdZazZeb qlh 7~ey Zdlb\Zpbb fZdjhnzZ]h\ g
ijbkmlklI\b_ aj _euo Ithd < de_

LZdbf h[jzahf ~Zggh_ bkke_"~h\Zgb_ ZdImZevgh 1Zd dzZd hgt
ihgbfZgb_f _oZgbafh\ jZa\blby <AD b Zee_jlbc gh b ij _~hklzZ\e
fbr_gb 7~ey I_jzZi_\lbg_kdh]h \f_rzl_evkl\Z gZijZ\e_ggh]h gz
ojhgbazYtkiZe gby b memqgr_gb_dZq_kI\Z "bagb iZpb_glh\ k ih~h[¢
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Features of adaptation potential of female students from the People's Republic of China
K.V. Bodyagina I.P. Syuzeva, E.E. Nistor
Scientific Supervisor PhD. N.G. EImanova
Tyumen State Medical UniversjtRRussia, Tyumen, Odesskagta, 54,62503
E-mail: bodyagina2002 @inbox.ru

Abstract Recently, the importance of effective adaptation of students to newcstiai@l conditions

for successful educational process has beaphasizedifficulties associated with adaptation to a

new environment can negatively affect the health and acadeerformance of international
students. The aim of the study was to conduct a comparative analysis of the physical and psycho
emotional state of female students from the People's Republic of China who entered Tyumen State
Medical University in 2023 and 2@2The study involved 30 female students, 14 of whom entered in
2023 and 16 in 2024. Methods were used to assess the quality of iBé (ffestionnaire), nervous
system strength (Tepping test), psychophysiological status, anxiety (Spieldargertest)and
anthropometric measurements. The results showed that female students of 2024 had lower quality of
life scores on all criteria and their mental health suffered due to higher levels of situational anxiety.
Statistically significant differences in blopdessure indicate a lack of adaptation in this group, as

well as the predominance of sympathetic tone of the nervous system, which may slow down adaptation
processes. Whereas female students of 2023 showed a satisfactory state of health and successfu
adapation mechanisms. In conclusion, it is emphasised that 2024 female students need more time for
adaptation, as well as an individual approach to prevent stress and disorders of adaptation
mechanisms. The need fordepth monitoring of the health and psgemotional status of these

female students becomes evident to ensure their successful integration into the educational process.
Key words:adaptation potentialKerdo indexSpielbergeeKhanin testtappingtest
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NZilZpby dufgkhpbhdmevimjghec kjatdbh\hebfZlblgf keh\byf
fh™ | [ulv keh ¢gébl_evdhaxgZgbl eedplwlgZ mki_rghklv h[jZah\ZIl_ev
ijhp _kk2 d\zZlgz¥ZilZpby kihkh[klI\m _| Jukljhfm \dexq_gbx klm”" _ gl
ijhp_kikhn\ur_gbx dZq_kI\Z bo ihkhhdhddbglbx glhgllZ mgZsboky H~"gZ
ijbkihkh[e hjhZgbafgyg_ ijb\ugguf mkehddhf dZzd kf_gZ gZkh\uo ihykh\
[ulb \azbfh”_ckl\b_ k khpbmfhf k A*jm]bf @meVIfojgudzd hfih§a
nbabhbhl kdbo hkh[_gghkl_c bgrdhb Ainimibh\ kigkdhd kgb™ _gbx mki_\Z _f
b mom~r_gbx a”hjh\vy[lkInZddplhh[jdamd dlib\ggygdZZilZpbhggh]h
ihl_gpbzkfh | ijZ\bevgh \ukljhblv f_jhijbylby ih memathgbxykhiklh
ba[_"¥VWhafh gucjoh” \ ~ _az" "ZixZlddj_~hl\jZIhyg_| _dh]lgblb\guc
kihkh[ghkdgbkljZg&um”™_ gldlhhiheh bl_ekdBE  Ig¥([s_aenki_\Z fhklb

P_evx bkke_ _"h\Zgby jhklZébkjZ\gbl _evguc ZgZeba nbabqg_kc
ikbohwfhpbhgzZevgh]h khklhygblya kDbtZgkkhhc GZjh~rghc j_kim]
ihklmib\rbo \ Lxf_gkdbc =BM \ ]




Wdki_jbf_glZevgZy qZklv

< bkke_"~h\Zgbb ijbgyeb khmZkbdh\ ~_gkdh]h ihezZz mZjhbbdhckdhc
j_kim[ebdb DGJ dhlhju_ ihklmibeb \ Lxf_gkdbc oFMZA fhf_ bl
bkke ~h\Zgby \k_ gZ[ex"Z_fu_ [udhbh khmZ klfh gby < ]Jjmiim \
14"~ \mr_dhlhju_ ihkinilbxdbgkdbc ¥FM ]h m bo kj_"gbc \A&&kl kh
19“ e_| <h ]jmiim \hreh kilm”~ _glhd ihklmib\rbo \ ]h m b
khklz\be e _DzZq_kl\h "bagb h[ke_"m_fuo hp_gb\Zeb k i36fhsvx hij

Kbkihevah\zZ@b iifbgll] kPqueZ hp_g _gZ kbeZ g_j\gkb kbk|j _#“idpby
gZ ikbohwfhpbhgZevgh_ GZijyhkgh\ ihdZazZgbc ZzZdlb\Zpbhf_Ijz
ikbohnbabheh]bg_kdbc klZImk b k\hckl\Zey_jhghgdkbklblfnZIb\ghc
ebgghklghc |j_\h'ghklb ijh\h*"beb | _¥0Zgblwél KImZ glhd baf_jyel
Zgljhihf_Iljbg_kd&Zf ljujhkl \ g hkgh\ jZkkljgblu\Zeb bg”~_dk fZkku
BFL ih”kgblu\ggklimk j»~ gqguo khdjZs_gbbafQjdbklhebg_kdh_ b
"bZklhebq_kdh_ Zjl _jbZevgh_"Z\e _gb_  :> "hmiadlthk eéh e mma lgeg ukid h ¢
ithdzazl _eyf jzZkkqblu\Zzeb \_] I1Zlb\guc bg”_dk D_j*h <BD bg
baf_g_gbc BéywBhp_gdb Z~ZilZpbhgghl]lh ihl-ighpknZetzk khg”kgkgh fu KKK

KIZIbklbg_kdmx h[jZ[hldm iBatstddae 5.0.\J _amevizZdhlhju_ g_
ihr"qgbgyebkv aZzdhgm ghjfZevgh,)]hugdkij_ ~kézZ\ebyu \ \br_ f ~bZgu
bgl _jd\Zglbevgh]h jZzafZoz \ b sibjg _glbey chp&gdb ~hklh\ _jgh
jZaebgbc f_""m \u[hjdZfb ijbf_gyeb g_iZjzZf_ljbq_-MdHgh&j®has)jbc FZc

J amevlZlu

>hklh\_jguo jZaebgbc f_""m ihdzZazl_eyfb \hajzklz jhklz fzkk
| eZ BFL m dblZckdbo kim”~_glhd ihklimib\rbo \ \ma \ b 11
ljb hp_gd_ j_amteiyhXigs#Fd6 mklZzgh\e ghZqlkl\h "brekgmib\rbo \ \ma
\ ]hNhm” _ghbd, g f m ihkimib\rbo ijlzdgkiidzZazl. eypf ZgZeba _

j_amevlZlh\ g_h[oh”~bfh ih*q_jdgmlv qglh [hg>75]dkletiinddbd¥Yaxl_e
gZ [he__ \ukhdmx kl_i_gv m~rr\ebadvxgebkhuyle gu klZlbklbqg_ k
agZgbfu_ hlebgby \ ke_"mxsbo ihdZaZl _eyo nbabq_kdh_ nmgdpbh
nmgdpbhgbjh\Zgb_ 6) "bag_ggZy Zdlb\ghklv 97 b ikbobqg_
<2023]1h~m \k_ ihdzZazl_eb [ueb \ur_ _&hy_gddhb\dphalglv b ikbobq
a“hjh\v_ dhlhju_ "1OkJBeeth\ qglh ]Jh\hjbeh h[ hlebgghf khklhygbb
< ]h*m ihdzZazl_eb 3) b 6/ ijghurhébjbeh h ohjhr_fkd mk\ hglidtdb
Hkh[_ggh gbadbfaglpwelgby 97 (b 79fZeeh\qglh mdZau\ihdg_ ¢ Zgb
nbabg_kdh]h b ikbohwfhpbhgZevgh]lh a”~hjh\vy

KIm”~ _gldBb 3]h*h\ ihklmie_gby bf _eb ~\Z IbiZ kbeu g_j\ghc
keZ[Zy b kkeZd Zyhlhjuklj qgZebkv k h*bgZdh\hb[gBklhjimcihc

< ohn ZgkeddazKibe[ -QZjgbgZ [ueh \uydeblgdhghklgzZy |Ij _\h ghkl
(ELbf_eZ mf_j_ggu_ b \ukhdb_ mjh\gdé bm Bljmh~ilgdlhdie _gbyulojZ\g
ijhihjpbyd~rgzZdhep h[gZjm _gu jAamphg\myo kbImZlb\ghc |j \h ghklb
Ki_"b ihklmib\rbo Jh"m ij_h[eZ”"Ze mf_j_gguc mjZ\ ngvkKmb* _glhd
gZ[ex"ZeZkv gbadZy KILIh~Z ij_h[eZ"ZeZ gbadZyZKm [ueZ
mf j ggZy MKLkIm~ _glhd ]hrzZ ihgkrhee"gby¥ kv \[thiehdlyKL ih
kjZz\g_gbx k ]jmiihch”% = 0,043) qglhh?I\_j°~"Z | agZgbfl@xb\gmx
ikbommfhpbhgZevgmx j_Zdpbx gZ \g_rgb_knddihkadhkj "dk_]h k\ya:
kgb™ _gb_ihdzZazZl _e _c ikbobg_kdh]h a“~hjh\vy

AZq_gbyuelklZlbklbg_ _kdbhagEgbklm” _glhd K:>KIm” _glhd]
khklz\beh98 ff j k(90,113 wIm”_glhd gZ[hjaeh =1141ff j| k1105128
(p=0,043).>:> klm”_glhd bf_dphe__ gbadBg_gp*F =70 ff j| kl60,75
ihkjZz\g_gbx k ihdzZazl_eyfb kilmgZ[gjBaF _=78ff j| kl7585) (p=0,004).




ljbwlhfZjzf_|IjJQKK_bf_eblebgbgZebagZgc®BiNBihdZazZe kigphh _gldb
2024]1 ihklmie_Bpgbyxl gZijy gb_f oZgbafhKEKEiEZpbb_ ’(287‘319))
m5 klm# glthl[ex"Ze@km"h\e |\hjb| evgZy KbBNBpby =
(3,13;3,200 Z m KIm4Akguhdf _ozZgbafh\ zZz~ZilZzpbb KKK_ (‘354353))
: m \kklon*_glhd [uel”*h\e_ I\hjbl _evgzZy Z"ZilZpby |Zdd2D8B NB khkl
(1,582,33. <b~bfh g_m~h\e _I\hjbl_evgh knhjfbjh\Zggu_ f_oZgbafu Z"Zi
20241h~Z ihklmie_gby h[mkeh\beb kgb  _gb_ihdZazZl_e_c¢ "bag_gghc Z
ljb hp_gd_]_1Zlb\gh]h klZImkzZ gZ hkgh\ZgbbmklZ2bhbe.ugh<B
glhmfhevrbgklI\Z kim”_glhd kemgZeb mjzZ\gh\_iZjgkbfiZlbg_kdZy
GKIGHKR bkbfiZzlbg_kdZ()K&K m kilm~_glhd hlf_qgZehkv ij_h[ezZ”Zghb
b\8 kIm~_glhd [ueZ \ujZ _ggZy iZjZkb¥4+3 dmh kigby glhd
mjZ\gh\_r_gghklv khklhy&lGK IQukZlevdh m m kilm”~ _glhd gZreb
ij_h[eZfblhgmEKGKM ]Jjmiiu h~# [hevrbgkBRuy\bg_h[ezZ"Zgb, KGK
1" F =183(7,326,) mjZ\gh\ _r _gghklv IGKGKKBKn kim~ glhd'jdieZ
mjZ\gh\_r_gghklv iZjzkbfiZzlbq_kdhc GK b KYHiZ(W®F7)KEIHS)1OR
mjZ\gh\_r_gghklv IGKpHO0R@KMjZ\gh\ r _gghklv \ ] IZIb\ghc GK kihk
Z™ _d\Zlghc z~zZillzpwheéz~Zgb_ kbfiZzlbgq_kdhc GK kihkh[klI\m_1 n
"bawj]bqg_kdbo j _Zdpbc

AZdexq_gb _

M kim” _glhd 1h~*Z ihklimieugbyuy\e gh kgb  dgosh klI\h “baghb
Ikbobq kdmthjh\vfueh kgb;, ghh ih~I\_j"~Zehkv m\_ebqg_gb_f mjh\
;he gbadmgh\_gv "bag_gghc ZdIb\ghklb [ue kl\yaZg k gZijy _gb_f f_
G_mjzZ\gh\_r_ggolleZztgzddbfiZlbqg_kdh]h 46&akiZ *ey | ijhp_kku Z~ZilZp
Kim~_gldzf ]hrZ ihkimie_gby Ij_[m_Ilky [hevr__ \j_fy gZ Z"ZilZp
Kimglu Ij _[mx] [he__ "~ 1Zevgh]h ih*"ohRZ begX[ghhbeyd|Ibdb gZjmr

Z™ZilZpbhdgoadgbalbh) *"hl\jZs_gbag\blby [he_ag_.c klj_kkZ
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Sesquiterpene lactones as modulators of TD#3 protein aggregation
M.V. Burak
Scientific Supervisor: DIM.S. Kukharsky
Pirogov Russian Nation&lesearch Medical UniversjtiRussiaMoscow Ostrovityanovastr.,1, 117513
E-mail: burakmarina23@mail.ru

Abstract. TDP-43 protein is a nuclear DNA/RNBinding protein that plays an important role in
RNAmetabolismSpecificityof its structure and excessive accumulation of #3Rn the cytoplasm

leads to disruption of its functions and formation of aggregates. This phenomenon is observed in
amyotrophic lateral sclerosis and a number of other neurodegéuerdiseasesta group of
disorders of the nervous system, which are based ondés&uctionof neurons. The exact
mechanisms of aggregation and ways to protect cells from it have not yet been established.
Sesquiterpene lactones, a class of compountts avwide spectrum of pharmacological activity
capable of neuroprotection, can be considered as potential antiaggregating substaocestudy,

five compounds from the class of sesquiterpene lactones were tested for their antiaggregation activity
agairst TDR43 protein. SHSYS5Y cell culture was used as a model, in which pathological protein
aggregation was induced by transfection of cell cultures with a plasmid vector encoding a mutant
form of human TDRI3 protein fused to the fluorescent protein GHPaflggregate detectiomnalysis

of cell cultures after transfection and addition of the tested compounds showed that campound
L04-6037andL03-6037 significantly reduced aggregation of Ti2B protein, probably due to direct
interaction with the protein, as shown by docking. Other compo8Ad&8, LOIT10 bL02-5272

did not have this activity.

Keywords TDP-43, aggregation, sesquiterpene tanes, docking

<\*_gb_

G_cjh”_]1_g_jZlb\gu_ aZ[he AZ4gbyh]GedZy ]jmiiZ jZkkljhckl\ g_
kbkl_fu \ hkgh\_ jZa\blby dhlhjuo e_ Th|l G[A enkddgychtght ba hklj_crbc
f "bpbgkdbo b khpbZevguo ijh[e_f Iwlhehimhkbhbe &kilhc b ikbobqg
bg\Zeb”"baizpmbb cglidA 12zd"_ \teafdkkbfuf ozZjzdl_jhf ijhy\le_gby kbfilhfh\

<Z'guf a\_ghf izZIh] _g_azZ G>A y\ey Iky nhjfbjh\Zgb_ g _jZklI\
\dexg_gbc beb Z]j_]1ZIh\ dhlhju_ hdZau\zZxl I|hdlbddkdigcj\whio_c
kbkl _fuwebklhiZlheh]bg_kdb_ hlehTDRby h[gezdh b\ZxIkyyMjls>A
|Zdbo dadhtchZfbhljhnbdckkde jha njhglhl_fAh{{Zévgpb[he_agv
cevp]l_cf_jz [A].7]

TDP-43 =+ y*_jguc >GDKA@dDu\Zxsbc [_dhthjuecgzkl\m_1 \ j_]Imeypk
ljZgkdjbipbb Zevl_jgzZlb\ghf kiezZckbg]_ klZ[bebazZppzahhZgkbhj
jb[hgmde_hijhl_bgh\uo dhfied#dkih\kkbjm_Iky \h \k Hkhdegbhkaob
kljmdim¢dhgp_\h]h "hf_gZ mhdeibgkEim3b *jm]b_ ijbglbgryl d
h[jZzah\ZgbadHhdkbqggdlp_]ZIlhdZd ke ~kli\b_ ddgblhdig ggumlZpb
\TDP-43]_g_Ibq Zidkhpbbgh\K jZaebqguil. G>A

< gZklhys_ \j fy f _ ozZgbafu [_edh\hc Z]j_]Zpbb Z 1Zd _ kihkh
lhdkbgguo Z]j_]Zlh\ ~h dhgpZ g_ bamg_gu <k_ khklzZ\eyxsb_ keh"



Zlj_1Zpbb [_edh\ fh]lml jzkkfzljb\zZIvky \ dzZq_kI\_ ihl_gpbZeyv
g_cjhijhlhpduo kh_~bg_gbc \ha”_ckl\mxsbo gZ ]JeZ\gu_ iZlh]_g_Ilb«

< dZg_kI\_ 1Zdbo aZsblguo kh_"bg_gbc fhlmlkdubVv_jZkkifhd] g
eZdlhgwlhh’/bgba djmig_crbo deZkkh\ \lhjbggupZKkl |3 ptcefbIdRI\Z
Asteraceae WIlb kh_blgijgrklZ\eyx| kdmihe_jh~rguc kd_e | k Ij_fy bahij_g
_"bgbpzfaZhlhjufb ke_"m_prZdhgvphggu_ kh_~ e Zg¥apdjhdbf
ki_dljhf nzjfZdheh]bg_kdhc: Zgibbyghfidéyijibecg ijhib\hhimdite \
ijhib\h\hkiZebhceXglb[ZjblZetvadp "j<bkke ~h\Zgbyo ihke_"gbo e | ihy
\k_ [hevr_ k\_~ gbc h gZebgbb m ~Zgguo kh_"bg_gbc ¢3]l.cjhijhl_dlI

P_evx bkke_ _~h\Zgbyhy\eyeshkgdbygpw*Z k_kd\bl_ji_gh\uog€Zdlhgtl
ijhp_kk Z]j_1ZpBDBHA43\dh”_ervitro \ mkeh\lbpgompbjh\Zgghc iZlheh]bqg_|
[ _edh\hc Z]j_]Zpbb

Wdki_jbf_glZevgZy gZklv

< dzZq_kI\_ kh_"~bg_gbc k ihl_gpbZevgufb g_cjhijhl_dlhjgufb
ijh\_j_dgylvk_kd\bl_ji_gh\uo elzad KigikkY\_gghc [b[ebhl_db kh_"~bg_ghb

Hp_gdZebqgby ZglbZ]j_]Zpbhgguo k\hckjh\m"kke ZXkieggdbgghc
dmevI@BHSYSY Fh” ebjh\Zgbheh]bq_ kdhie\h[c edl]j ]Zpknbs kl\leyehkyv
iml_R4qZkh\hZgkn_dpbb de_lhqguo dmevimj ieZafb”rguf \_dlhjhf
fmlZglgmx mhjf el®P-43 L (dl- g _eh\b&Zbluf k nemhj_kp_glguf [_e
GFP "ey ~ | _dpbb Z]MdalhYg_ggZy nhjfZDH43dZ bf__ | ih\ur_ggmx
kdehgghklv d Z]j_]1Zpbb b gzZklh h[gZjm b\Z miZyh khkNzk_GZ]A_]Z1h\

< hiulgu_ h[jflapua gZkZ ihke_ gZqZeZh[AegkbKbdb m fu
\_s_kI\BAV88, LO1-T10, L04-6037, LO3-6037, L02-5272 \ dhgp_gbjZplhdF
Q_j249gzZkZ ihke_ ljzgkn_dpbb ijh\h~breibkguobid k&pdlyhdeglpd b
fbdjhkdhibjh\Zgheba bah[jZ _gbc ijh\h~"bekimageph]jzff_

Lzd _ ijh\h~beky “hdbg] k bkihevah\zZgb _f ijh]AatpblVYina[_ki_q.
bkke "m_fuo k_kd\bl _ji_gh\uo eZidmghk lp [eedh\fuyl\e _gby \hafh gl
ijyfhlh ‘azbfh”_ckl\by f_""m kbh_["legdhdbyfb

J amevlZlu

GZ fbdjhnhlh]jZnbyo hiulguo b dhgljh¢lwvkgl)o[uebevhkgblZgu
ihdzZzazl_eb hljz Zxsb_ kl_i_gv Z]j_]lZpbb [_edZ bgdegkibhdghklwm
nemhj_kp_gpbtDORP-42Tjbk2, Z b de_Idb kh”_j"Zsb jbZ2j)]ZIu

(1 (D Q)
Jbk J_ij_a_glzlb\gu_ nhlh]jZnbb dmevimj ihke_ BGFBKDP-4BpB:b \_d
dhgljhevgu_ dnig&vhijlgu_dmevimju k “h[Z\e g bLO#6037,008c503716]);
hiulgu_ dmevimju k ~hkad\ e bgghSgiBe, L01-T10,L02-5272( )
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JbkR Hp _gdzZ kl_i_gb Z]j_ 12074315 ¢ed2 |Ihqguo dmevimjZo
hp_gdZ bgl_gkb\ghklb nemhj TRP-A4Y¥Tob IZ [peddZ dhebq_kI\Z de_lhd k Z]j_]ZIZfb
TDP-43T gz °fdf [.Bah[jZ _&u _~gbklZg”ZjlgZy hrb[dZ kj_"~g_]h
G _iZjzZf _ljbg_kdbc djbl_jMdbigbglgZdhijZ\dhc ;hgHt - pjh@el

;uehihdZazZgdlh kh_"ppg04eb37 b LO3-6037 (jbk agZqgbfh mfxgvrZz
bgl_gkb\ghklv nemhj_kp TDRPHIT [ ey bx1Zgbkeh de_lhd k Z]j_1ZIZf
ljZgkn_pbjh\Zgguo dmevimjZo de_$AW88, KO1-T1Bgb QU272 1Zdbf
k\hcklI\hf g_ r[ez”*z

>hdbg] k_kd\bl_ji_gh\uo ezdIffh\ kh[d 2ahé glh kh04-6@B7gb
bLO3 k \ukhdhc \_jhylghklvx rmmgdihhe, bHAO4 k\lyaulKy kh
\lhjuf JGB\yaulzZxs_ f "hf_ghfDOP-edZ< h[jZah\Zgbb dhfie-ebdZg[® ehd
mqgZkl\mx!| Zfbghdbkehlgu_ LysklZieRhe 221 Phe 231 Phe 261 Glu, 263 Lys.
<_jhylghklv k\yaulZgby *jm]bo kh_"bg_gbc fZeZz

Jble. Kljmdlimjk_kd\bl_ji_gh\uo ekhlIhph\Lesks037 Z kh_~bg L@ABO37 [

AZdexq_gb

< j_amevlzIl_ ijh\_~_gguo cbhkkehhtXaglgdllkh_"~bgy gh dezZkkZz
k_kd\bl_ji_gh\uo d4pn4603ytbL03-6037 h[eZRrlZ ZglbZ]j_]Zpbhgghc Zdlb\gh
\ hlghr_gbb TDEdZ <_jhylgh ~Zgguc wnn_dl h[mkeh\e_g ijyfuf \aZz
kh_"“bgclgl_ edlibP-43.
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Alternative splicing in the pathogenetics of fetal growth restriction
M.M. Gavrilenkg A.A. BabovskayaE.V. Izhoykina
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E-mail: mariagavrilenkg@medgeneticsu

Abstract Alternative splicing (AS) is a key pdsanscriptional regulatory mechanism that
increases transcriptome and proteome diversity. This study investigates the role of AS in the
pathogenesis of fetal growth restriction by analyzing AS events in the platzmdaal cells. We
conducted adeep wholetranscriptome RNA sequencing on samples from 8 women with
physiological pregnancy and 8 women whal growth restriction. The results revealed 8,770 AS
events in 5,411 genes in the fetal growth restriction grdiy@ most common AS types were exon
skipping for annotated events and intron retention for de novo events. During the analysis of
differential alternative splicing between the groups, 51 genes were idenfifiede gendgavolved

in DNA repair, actin biding, the fibroblast growth factor signaling pathway, and the Wnt signaling
pathway whose disruption may contribute to the fetal growth restriction development, as they play
a crucial role in maintaining physiological pregnandywas found that amongeke genes, SENP7

and CUL4B are the most susceptible to alternative splicing.

Keywords:alternative splicing, placenta, decidual cells, fetal growth restriction

<\_"_gb_
cevl_jgZlb\guc kieZwhkbgfl oZgbaf ihklljZzgkdjbipbhgghc fh*bnbd.
ijb ditnjhf h~bg b Ihl i _j\bgguc IjZgk@PbifFhijl ih~\_j]Zlvky jZaebqq

ij_h[jZzah\Zgbyf nhjfbjmy jZagu_ \ZjbZglu aj_ehc fJGD b m\_
jZaghh[jZzab_ [_a baf.gdydbhkk&D'‘h\Zgbc ihdZazZe qlh ]_gu ih~\_
fhlml b]jzlv \Z°gmx jhev \ fighhhngdhhjaZdhe \Zghgdheh]bqg_ kdbo
g _\jheh]l]bg_kdbo zZdmr_jBibadlmzgvguf ij "klZ\ey Ilkydbg'mghigb
K\ de_ldZo dhlhju_ g dhkmdEkkli\mx| \ jZa\blbb lizdhe&ZljdobBZgguc
fhe _dmeyjguc f_oZgbaf yley Iky de 4dhXippbbhmiZeguwiu > de_ Idb
ieZp_glu b]jzxl dexg_\mx jhev \ ih”" _j"Zgbb nbabheh]bqg_kdhc
mqgZkl\my \ ijhp_kkZo ] _fhklZzazZz YWnkghé lglbblob "bkinmgdpby fh |
ijb\_klb d jZa\blbx Zdmr_jkdbo iZlheh]l]bc \ Ihf gbke_ d [8Z"_j d_
Klihbl hif_Iblv qlh jZg__ g_ ijh\h”"beky iheghljZgkdjbilhfguc kdjbg
hl* evguo de _lhgguo ihimeypbyo ieZphwliZimhg lehZg”~Zggh]h bkke
yley |lkgzZ&ba b o0zZjzdl_jbklbdZ kh[ulbc Zevl jgZlb\gh]lihb kieZclk
nbabheh]bqg_kdhc [_j_f_gghklb b az”~_j d_ jhklZ ieh~Z



Wdki_jbf_glZevgZy qZklv

H[t _f \u[hjdb khiBZ\lgsbg N; b " _gsbgdukZ _ggWdl =jmiiu
khihklZ\bfu ih hkgh\guf debgbqg_kdbf b Zgljhihf_ljbqg_KkKdbhf ozZjzZ
[bhilzlh\ fZl _jbgkdhc qZklb ieZp_glu hkms_kl\e_g ih klZg~Zjlghc
]Jbg _dheh]zfb gZ [Za_ H=:MA ©OHIP bf B > 2Ajyhhr~gdh? JgZ&khihkdZ
bkke "h\Zgby hAh[j_gh Dhfbl_Ihf ih [bhf_"bpblygkidehc*hmiibid ev&dimit
bgkaImIZ _"bpbgkdhc ]_g_ lbdb N_A _jZevgh]lh ]Jhkm~Zjkl\_gghlh
maqj_ gby "©Lhfkdbec gabth’éh/‘ngjcevkdbc f "bpbgkdd£ phldlj?
bg"b\b’em@h]h [bhilzlz ieZp_glZjghc IdZghb |hemq_g ime >D
kbgl_abjh\Zgu [b[ekhl_idBjh[ge). K>d\_gbjh\Zdhebhliph\_~_ dh
j_"bf_ ~“\modhgp_\h]h ijhql_gby gZ ieZln¥gh 20000KPLQDhKIH[W
jZkq _lguf gbikbéhqf _gbc gZ h[jZza_p g_ f:@Zeba kdfulbc Zevl _jgZlb\g
kieZckbg]Z \uiheg_g Kkijih[fijizd tu@®AJIQ2 dhlhjZy b~ _glbnbpbjm_| [bgZ
kh[ulby :K b dhfie_dkgu_ kh[ulby khklhysb_ ba g_kdievdbo [bgZ]

J amevliZlu

< ]jmiiAJIb” _glbnbpbjBVZ@kh[uld:K *ey411l ] gh\lh]*Z dzZd ijb
N;\uy\le _gh kh[ulbc "ey ] _gh\ qlh fh™ _| Th\hjblv h [he__ rb
Zevl _jgZlb\gh]h kieZckbg]Z ijbBaZ\mg\éZghbo kh[ullhmiiK k:AJl
dhfie_dkgRl3(24,1 [bgZjgH6657(75,9 GZb[he__ jzZzkijhkljZzg_gguf Ib
K ey Zgghlbjh\[bg@uokd[ulbc y\ey |ky ijhimB31%WwdalhdZZ dZd "ey
de novo £+ m”™ _j Zgb_ bogligha®) qglh khleZkm |ky dzZd k m _ ~Z\gh
iheh™ _gb_f h ij*AdbB ijhimkdZ wdahgZ m fe_dhiblZxsbo [1Zd b k
m”~ _jZgby bgljhgZ kh]l]eZkgh ihk& ~glfZfEBggdbphe _ ih~\_j\ _ggufb
]limii_ k AKhlezZkgh ijhp_glghfm bg”_d@8),kyeeyokliBfhl2B, ESRP2,
LLGL2, MCTP2, RAB7ARNF126, UEVLD \h\e_qgq_ggu_ \ 1Zdb_ [bheh]bg_kdb_ ij
kblJgZevguc IERBB *2 pblhahevguc || AG®iI00[L6482,
wg*hkhfzZevguc ljZgkihjl *Xb]JgZevguc imlv (UE% b]jZ_| j_rZxsm)
jZaebqgguo de_Ilhgguo ijhp_kkZkl \ideeh@ayjzmbx ~bnn_j _gpbjh\d
\u'b\Zgb_ dglLIHfgZjm _ghdhflile _dkdgt[ulby bf_xI [he__ fghlh]jZggn
keh gmx kljmdimadlijg f ijb N;Zd ]JDOX60L, bf xsbc gzZb[hevr__
dhebqg_kl\h khKulble[_bo [jmijiz&JIl [heh”\_j _g :jk .
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CUL4B (PSI=0,4814)gzZb[he__ ih”™\ _jKR_Bgl_j_kgh g8ENF ijh]jzffbjm_I
Zjobl _dimjm f_chaZzZ b \u b\Zgb_ wf®hhgk\hw hur_jc > 1Zd"_ gZ fur
ihdZzazZzgh qlh g_"hklzZlhd &XO E dhfihg_@lZ ijjoibdbblkgeb]Zab
wf[jbhgh\ b ZghfZj@edbiimx ieZpllgluD3hf_ Th]l]h hiul gZ dmevimj_
ihdZaZe \ebygb_ &XO % gZ jhkl g*ri\lgiho glgeb dlhd >

AZdexq_gb _

lhemq_gguameviZlu k\b” _|_evkl\mx!| h Ihf qlh Zevl_bg¢jZbhguc |
\Z'gmx jhev \ fhe _dmeyjguo f_oZgdbafZpdlddblieyh™rZ Z \uyle _gg
] _gu y\eyxlky i_jki_dlb\gufb fZjd_jzZfb "ey "Zevg_cr_]h bamq_gby

Bkke_ _~h\Zgb_ \uiheg_gh azZ kq_Il kj_"kI\ Jhkm~Zjkl\_ggh]h aZ
< 1220202000838.
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Stages of lysosomal entosis in cancer tisslueg and colorectal cancer
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Abstract To this day, one of the major obstacles in cancer treatment is tumour progression after
chemotherapy and radiotherapy, the mechanisms of which are still being elucidated by the scientific
FRPPXQLW\ 6WUXFWrXBH®OWX FK &D VK P K il OhbligBarRyESdHpLEY for

over a century. Entosis itself is a process whereby living and viable cells are internalised into
neighbouring cells of the same type, involving adhesion molecules, forming the very same CIC
structures. There is evidence thatentotherapy may be one of the possible triggers for the initiation

of entosis in tumour populations. We suggest that in the process, aneuploidy in host cells may arise,
in particular, the appearance of stemness gene amplifications, dramatically affeaingkhof
metastasis.

Key words:entosis, celin-cell, lysosomal entosis, lung cancer, colorectal cancer

Introduction

In 2007, Overholtzer M. et al. published a paper presenting a new processapiombatic cell
death in human tumours triggered by the loss of matrix adhesion [1]. The authors named this new
SURFHVV pHQWRVLVY 7KH SHFXOLDthaL INe irfrRér veIKitself &dtiveld R1 F
penetrates into the host cell (internalised), the process occurs between homotypic cells with the
involvement of adhesion molecules, forming the veryicetiell (CIC) structures. In the literature of
the last 5 yearsve can find evidence that the presence of CICs in tumour material contributes to
tumour progression. Indicating that entosis can be considered as a characteristic of malignant cells
for practical diagnosis of pathologg€hemotherapy is thought to be abdettigger entotic events
between tumour cells. We assume that under the action of chemopreparations, due to the mechanism
of entosis and subsequent death of the internalised cell, fusion of the genetic material of the
internalised and engulfing cells magowir. This provokes the occurrence of aneuploidy, in particular,
the appearance of amplifications of stemness genes, dramatically affecting the risk of mgghstasis
Also in 2017, in their work Garanina A.S. et.al. proposed a variant of the sequetagesfd entosis
in substratedependent tumour cultures. The authors identified 5 stages of lysosomal entosis in situ
[3]. In the literature there are no studies demonstrating these stages directly on clinical material of
cancer patients.

Research methods
This study included 40 patients with colorectal cancer (CREGNQ2MO0 (stages-llIB) and
30 patients with lung cancer (LC) 1BNO-3MO (stages IIAIlIA) with morphologically verified
diagnosis. The patients' study material was fixed, after which pabéditks for histological sections
were made. Then standard haematoxgtisin staining was performed. Mackay's Criteffayhich
is recognisedand used by many laboratories, was used for histological determination of entosis.
Entotic indices are counted in haematoxylin/eosin (H&E) stained specimens where a minimum of
four of the following six features can be unambiguously identified:
1) A clear nucleus of the internalised (infiltrated) cell
2) Clearly defined cytoplasm of the internalised (infiltrated);cell
3) The nucleus of the host cell is clearly defined
4) The nucleus of the engulfing cell has a sickle/lunar shape
5) Clearly defined cyto@sm of the engulfing cell
6) The presence of an entotic vacuole between the lyser cell and the host cell
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The frequency of entosis was compared with the main clinical and morphological parameters
of patients (stage, tumour size, degree of differentiatioad€). Statistical processing of the data was
FDUULHG RXW XVLQJ DSSOLFDWLRQ VRIWZDUH SDFNDJHV p6W
Fter that, one sample of each localisation was selected for visualisation on a 3D HISTECH
PANNORAMIC MIDI histoscanner twisualise entotic events, the frequency of which was more
than 0.3. Statistical processing of the data was performed using the application software packages
MEWDWLVWLFD 9 6WDWG6RIW ,QF 86%

Results

Twenty randomly selected fields of histological speam were taken for each glass and entotic
structures were searched and counted using Mackay critegal(F The average frequency of
occurrence for CRC patients was 0.25 and for RL patients 0.07

Fig. 1. Entosis imagesbtained with 3D HISTECH PANNORAMIC MIDI.
Note:1.The nucleus of the inner cell; 2. Entotic vacuoleTBe nucleus of the host cell

After that we considered the relationship of entotic event frequency with the main clinical and
morphological parameter$ patients: tumour size, stage, degree of differentiation, Grade. As a result
of the analysis it was found that the frequency of entotic events was practically not related to clinical
and morphological parameters. An association between the age of patiéritee number of CIC
(p=0.007) for CRC, as well as an association between lymphogenic metastasis and the number of
CIC (p = 0.03) for RL patients was showngR2).

The prognostic significance of CIC structures was also assessed (Fig. 3). Thesovenzl
of patients with colorectal cancer and the metastegie survival of patients with lung cancer were
calculated. Patients with RL in whom no entosis was noted had a methsw@tsurvival rate of
almost 80%, while this rate was-®ld lower in patients with entosis (p = 0.05). In patients with
CRC, overall survival in the group with no entotic events showedd80rvival, compared to 3@
in the second group (p = 0.078). This indicates that the presence of entotic events in the clinical
materal may indicate a poor prognosis for the course of the disease.
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Fig. 2. Correlation of the frequency of cefi-cell structures with lymphogenic
and distant metastasis in lung cancer patients
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Fig. 3. Graph of metastatifree survival of @ lung cancer patients
andGraph of overall survival of colorectal cancer patie(i{$

To visualizethe results, we selected one sample for each localisatibra CIC frequency of

more than 0.3 in the clinical material. In the process, we were able to identify 5 consecutive stages of
lysosomal entosis.

Conclusions

In connection with the results obtained, the study of entosis will be continued; it mayepaovid
key to understanding the mechanism of rapid development of aneuploid subpopulations of tumour
cells during chemotherapy and tumour progression. We have also managed to confirm the existence
of the stages of entosis in cell cultures, which have beatifidd in the literature.
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h[ _ki_g_gby a“hjh\vy k_evkdhohaywe&&Z gouwfo nzdlihjhé by x s lgfZ
baf_g_dbkhklhygbWhlgugleyxlky bgn Ihgbbh [Zdl_jbZeb/\dymkguo
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Kj_~b ijhlhahcguo bgfAghbbha dzZbphlealhqgkwdhghfbq_kdbc Ihq
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Wdki_jbf_glZevgZy qZklv
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Abstract. Unlike primary tumors, metastasis issystemic disease and requires more complex
therapeutic strategies. Despite its importance, to date the mechanisms of metastasis are still not fully
understood. In the present study, we investigated the effects ohsohediule inhibitors of stemness
genes(TERT, MYC and NOTCH1) on the metastatic potential of Lewis lung carcinoma (LLC). All
inhibitors were shown to significantly reduce the number and area of lung metastases as well as the
incidence of metastasis. The greatest efficacy was seen with thimedrabe of inhibitors, which
resulted in a reduction in metastasis rate of up t&@2Qcompared to 10% in the control group).

The metastasis inhibition index was %@8for the combination of inhibitors, confirming the key role

of stemness genes in therelepment of metastasis. These findings emphasize the potential of targeted
therapy aimed at suppressing stemness gene activity to inhibit the metastatic process.

Key words Lewis lung carcinomanetastasisstemnesgenes dedifferentiation.
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jZkijhkljZzg_gby aehdzZq_kl\_gguo de_Ilhd ba i_j\bggkfhjlhgz]Zz
hgdheh]bg_kdbo [hevguo \bub\Zgl Igkd@Aph\< hlebgb_ hl i_j\bqgu
himohe ¢ f_IZklZabjh\Zgb_ y\ey Iky kbkl_fguf azZ[he_\Zgb _f b |
| jZi_\Nlbg_kdbo kljzl _]Jbc G _kfhljy gZ k\hx agZqbfhklv f_eZgbafu
ij_"g_fm bamg_gu g_ HMhgbdhgmpagwo Zki_dlh\ ijhfp IRKkEZabjh\Zgby
yley |ky jhev ] _gh\ kl\heh\hklb dhlhju_ j_]Jmebjmxl| ijhebn_jZpt
f_ 1ZklZlbg_kdbc ihl_gpbzZe him@aBe_\uo de_Ilhd >

< ihke_"gb_ ]Jh”u gbadhfhe_dmeyjgu_ bg]b[blhjub\le ghdxkl\he
\gbfZgb_ dzZd ihl_gpbZevgu_ Z] glu "ey ih"Z\e _gby 4@ZKHZytzed hk d
bo \ebygb_ gz f 1ZklZlbqgq_kdmx kihkh[ghkdvivbimkoh elkyw g denklzdhqgg
bamqg_gguwiZdbf h[jZahfew pgZklhysjZ[hluy\beZkkhp dZ \elygh
gbadhfhe _dmeyjguo bg]b[blhjh\ ] gmzZ kf\HEkRNBKkd kdbc ihl_gp
dZjpbghfu e_]Jdh]h EvxbkZ
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< bkke_"h\Zgb_ [ueh \dexqg_gh bf[j_"guo fur_c kZfhdBebgbb ¢
g_"_ev i_j\hc dzl_]hjbb jzZa\h~db hI*"_eZ wdki_jbf_glZevgh]h [bhfl
bf ? > =hev"[_j]Z LhfkdW\hZz@B&Px "b\hlguo ijh\h*beb \ KH dzf_j_
[ueb bkihevah\Zgu gbadhfhe_dmeyjgu_ bg]b[bIhERT (BIgR153R)\heh\hl
MYC (10058 ) b NOTCH1 (FLI-0O6). Himohe_\u_ de_ldb /&& ihemqgZe!
\gmljb[jxrbgghc bgnmabb kj-"hc ffw30¢ k IljZgkieZglbjh\Zggh
\gmljb[jxrbggh //& aZ g_~_ex ~h ijh\_" gb¥ewdidiebhliguZdb de Idb
I[1& ihf_sZeb \ ihem@dk ewxgkj_ ~RPMI-164Q ;ueh knhjfbjh\Zgh iylv Jjmii
de Idzf dhgljhevghc*Hjh\ieyed DMSO 6LIJPD KR:dZ "mx ba Ilj_o
wdki_jbf_glZevguo ]Jjmii "h[Z\ey&b %g]b[blaluPD KR-F4 (Sigma,

KR: bFLI- 6LIJPD KRKkI\hj _ggu062 \ dhgp_gljZpbyo wd\b\Ze gl
IC50 (BIBR1532 + gF -F4 £ fdF )6, fdF ihke_"gyy ]jmiiZ \dexqZ

de_Ildb h[jzZ[hlZggu_ dhf[lggdmpd]b¢bltdj Azl fedldlhC bgdm[bjh\Zeb
24 qZkz \ -Bgdm[zZlhj_lijfbh_jzZImj_ ]Z"mhk Q _j_a gZkz de_ldb Ijb
hiful\Zeb hl '062 b bg]lb[blhjh\ ih~rkgqblu\Zeb dhebq_kI\h b
"bag_kihkh[gBklvke_ "mxs_f wlzi_ \g\rhlpof g\dh”*"beb 500 lukyq
"bag_Kkihkh[auol hldC, bgdm[bjh\Zgguo k bg]b[mhjfbfh\Zeb ke ~mxsb_
]Jimiiu ih fur_c dhglji06,vBIBR1532, 10058) b $k@hitors(dhf[bgZpby
bg]b[blh)y >Ze_ Z g kmldb ihke_ IljZgkieZglZpbb himoheb fur_c r
hp_gb\Zeb dhebqg_kI\h f_IZklZah\ \ e_]Jdbo b iedgshAZ\g bfb | ZK gZgauo\
ihdZazZl _e_c \udpbkegkhbbg]b[bjh\Zgby f_IZKkillZ alnjjt kizeg by
#?2KIS?KBAATLSATL

+ +
[+ H7KJI$?2Kd &

]* Acon £ijhp_gl fur_c kclfiZaZzf\bdhgljhevgjeii_expxijhp_gl fur_c k
f_lZlzaZzfbwdki_jbf_glZdymhicBcon £+ dhebqg_kI\h f_IZklZlbg_kdbo dhe
e_Jdlhor_c ba dhgljhgwngihdBexprdhebq_kl\h f_IZklZlbg_kdbo dhehghbc
fur_c dwdki_jbf_glZéjwgihuc
Bg”N_dkjfh _gby jhklzZz f_|gkkKaqhbhu\Zeky ih kenHjhme_c

N /LS?KEJSAT,L

) 57KJ O
]"_con = kj_"gyy iehsz”~v f_I|ZklZIbg_kdbo dhehgphmil_dhwrljlcevgh
Sexp xkj_"gyy iehsz”v f_1ZklZlbq_kdbdidhkefh gz éjgih c

J amevlZlu

Bkke_"h\Zgb_ ihddazegtbadhfhe_dmeyjgu_ bg]b[blhju ]_gh\ |
kms_ kI\ _ggh kgb Zxl dhebqg_kl\h b kj_"gxx iehsz”v f_I1ZklZah\
f IZklZabjh\Zgby GZbemqrb_ j_amevlZlu [ueb ihemqg_qgu ijb h”gh\j
\k_o Ilj_o bg]b[blhjh\ >ey ]jmhiu dé&_ddtbh [ueb h[jZ[hlZgu dhf[bg.
bglb[blhjh\ ihdZazZzgh kms_KkI\_ggh_ kgb _gb_ qzZklhlu f_lZklZabj
20 Qzklhlz f_lzklZabjh\Zgby \ dhgljhevghc ]jm\Vi]jrkhkl|Zthé&Zjhc
\\h~"beb de_Ildb k bg]bFblhjhOQTCH1 ~Zgguc ihdZaZzZl_ev khkl2A\be
]Jimiizo k -) ]_MYC b %;%5 ] _TERT £30% jbk .
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JbK.:glbf _1ZklZIbg_kdh_ ~gbkldbfhe dmikeglgibdhjh\ ]_gh\ ki\heh\hklb
libf_qZgb +Kj_~g__ dhebq_kI\h f_IZklZahkKj]fgyigdehksZAv f_1ZklZah\ \ ]jmiiZo
K+Bg~_dk bg]b[bpbb f_IZklZabjm\W gtojf hb bogy jhklz f_1ZzklZah\

Bg"_dk bglb[bpbb f_IZklZabjh\zZgby 2ey ]jmii \ dhlhjuo bkif
h[jZz[hlZggu_ h~gbf bg]b[blhjh#®bs Rhkhz\be"e ¥LI-06, BIBR b -F4
khhi\_IklI\_ggh >ey dhf[bgZpbb bglb[blhjh\ ~"Zgguc ihdEZ@Zldkv Ki
lhjfh™ _gby jhklz f_lzklZah\ ~ey ]jmiiu k b&hKaWgaf 2y ]jmiiu k
BIBR-15324#88 “ey ]jmiiu -) b dhf[bgZpb[b lhg hxd1%.

Ilhemqg_gduamevizhdzZaZedlh bg]lb[blhju ]_gh\ klwreh\tkdbgh
ij_~hl\jZzszxl| jZza\blb_ f_lzZzklZah\ \ e_]dbo b Ihjfhayl bo jhkl

AZdexq_gb _

ljh\_~ ggh_ bkke_~h\Zgb_ ijh”_fhgkljbjh\Zeh qlh gbadhfhe_dme:
kI\heh\hklb kms_klI\ _ggh kgb zZx| f _1ZklZlbqg_kdbc ihl_gpbZe dZjpbgh:
GZb[hevrZy wnn_dlb\ghklv [ueZ "hklb]JgmlZ ijb dhf[bgbjh\Zgghf ijbf_«
ijb\_eh d kgb  _gbx qgzZklhlu f_IZklZabijh\Kjghyg "dbx k\ dcdgljhevghc
Jimii_ b m\_ebq_gbx bg”_dkzZ bg]b[bjh\Zgby f_IzBgZabhhrgdyghh
ijbf _g_gb_ bg]b[blhjh\ [Zd _ ihdZaZeh agZgbl_evgh_ kgb _gb_ ¢
f 1Zzklzah\ qlh ih?I\_j°~Z | dexq_\mx jhev ]_gh\ ki\hehbYikibby ijhp_ kk
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Fhe _dmeyjgu_ fZjumaoheb Ilheklhc dbrdb b f_IZklZaZ \ i_q_gb m |
kiheguf hI\_Ihf gZ ij_~hi_jZpbhggh_e_q_gb_
> . ?] _fbgL >jhgh\Z ®hkljhfbpdbc
GZmqguc jmdh\h%bd Ge&v;Zfurdbgz
Lhfkdbc gZpbhgZevguc bkke ~hbgbg&dibcbp fglj GBB hgdheh]bl
Jhkkby hfkd iDjhhi_jZIb)\§w684009
E-mail: nbabyshkina@mail.ru

Molecular markers of a colon tumor and liver metastasis in gatient with a complete
response to preoperative treatment
D.A. Eremin T.A. Dronova D.N. Kostromitsky
Scientific Supervisor: Dr. N.N. Babyshkina
Tomsk National Research Medical Center, Rl of OncolBggsia,;Tomsk, Kooperativngtr., 5, 634009
E-mail: nbabyshkina@mail.ru

Abstract The identification of nemolecular markers in colon canc@€RC) repraents a significant
advancement incancer diagnostics and personalized treatment approacbespite the fact
FOLFOXIRI (folinic acid, Sfluorouracil, oxaliplatin and irinotecan) regimen of chemotherapy
significantly improves the survival of paits with metastatic colonancer, it ranks 5th in the
structure of cancer mortality from malignant tumors. Yesent potentiatranscriptomic and
proteomic markers of responserteoadjuvanFOLFOXIRIsuch aZG16 and EPS8L2

Key words:Colon cancer, livermetastasisiFOLFOXIR], sequencing, molecular markers

<\_"_gb_

F _1ZklZIbq_Kaddbreklhc dbrdb &Xighfz | eb”bjimk$sh kljmdImj_
hgdheh]bqg_kdhc aZ[he_\Z_fhklb b kf_jlghklb dzZd kj_"~b fm kdh]h
Kh\j_f ggu_ \hafh gthfloltbl _jZibb \ khqg_lZgbb k 1Zj]_igadchdykZib_ c
memqgrblv ihdzZaZzZl _eb \u b\zZ _fhklb ihilbjiZZ2gvaghx k""" j " b\Zxs c
| jZib_c hpifgzdhdmeyjgu_ fZjd_ju wnn_dlb\ghklb ijbf_gy fuo ko _f
\gZklhys_ _\j fy g_ h[1,2}._ e _gu

P_ev bkke_"hhZgby dhe dmeyjfgud_jh\ gm\kl\bl_evghklb i_j\bc
himohlhke klhc dbriddZklZIbg_kdboi ngpeghlke  ijbf _gggh¥ " tx\Zglghc
obfbhl_ jZiBALFOXIRI (nlhjibjbfbr"bhjbghl _,dAdkZebieZdbeg cdh\hjbg
\dhf[bgZplpb lkndk hffZ [

Wdki_jbf _glZevgZy gZklv

< bkke_"h\Zgbb bkihevah\Zigh[bjdpbbggac fZd4_ jlm¥eo iZpb _glh\
fJLD (T4N1IM1), \dexgZxsbc izZjghjZapu himohe \hc IdZgb Iheklhc
ijbe_"Zs_c ghjfZzevght dklhgbdbhdZapu f_IZklZah\ \ i_g_gv b ijbe_
ghjfZevghc IdZgb i_gq_gb ~h b ihke_ g_hzZ"tEQIFPIYRI]\h d i fZgp bdby
k p_ImdkbfXpjézkdpbl_jbyRECIST1.1. h[t_dlb\guc hI\_I i_j\bgghc himo
lheklhc dbhdb ggowcdzd qgklbdby j_ ]j _kktbyg g m \k_o iZpgBklgoyZy
j_li_kkbyzZklzah\ \ igd[eb*ZezZzkv m |j_o iBe9Zylph\]j fkkBklZah\ \
i_g_gdm hrgh]lh iZpb_glZ

Babkke_ ~m_fuo hpjGduht\ e kadhfhsvx dhff_jq_kdbo PgELimkh\
RNA Mini Kit, RNA PureLinK FFPE. P_ehklghKI@Dhp g _gZ k ihfhsvx ] _ev
we_dljhnhj_az gz 7DSH 6WDWLRQ dBdpOHQMBbIKR: dZidp kh&Z.
hij_~ e _gZ ki_dljhnhlhf_ljbg_kdb gZ ijb[hj_ 1DQR'URS 7KH
KR: IThr]lhlh\dBHb[ebhlhdEms_kl\e_gZ k ihfhsWARAHRMNAHyperPrep



Kit with RiboEraseHMR)) Hp_gaiZzq_kI\Z ijh\we_gitjhj Ibq_Kihdhsvx

4150 Tape Station (Agilent KR: dhgp_gljZpby [bkbkihaevah\ZgdxhHjbf 1jZ
AXELW 7KHUPR )LVKHU 6FLHQWLILFih”\mglyjh\Z gk k h[\t[ferb
iZjZee_evghfm k_d\ _gbjh\Zgbx gZ ijb[hj_ 1HKW6HDZq_ KklODXP|
k _d\_gbjh\Egbg_gh k ihfhsvx ijh]jzZffguo iZd_Ih\ )DVW4& b OXOWL
ijhgl_gbc gZ j_n_j _gkguc ]_ghf ijh\_"~ gh k ihfhsvx ijh]jzZffu 67
j_n_j_gkKiheva&Z\|ZghfgZy k[hjdZ *5&K b ZgghlZpbb *(1&2'( 5
ijhgl_gbc dZjlbjh\Zgguo gZ bg”b\b mZevgu_ ] _gu ijh\_~ g ijb
HTSeg FRXQW >Zggu_ h “bnn_j _gpbZevghc wdkij_kkbb ] _gh\ f_""m
ihemq_gu ijb ihfhsb ijh]jzffgh]lh izd_I1zZz '(6HT \ kj_~_ 5
Bkke_ _"m_fu_ h[jZapu bkihevah\Zgu “ey ihemq_gby ]hfh]_gZlh

f_1zklzah\ \ i_igpflgsvZ\IhfZlbg_kdhc kbkl_fu "ey ~_aZ]j_]Zpbb IdZg_
©'DNR2& KRp_gdzjh\gy wdkij_kkbb [_edh\ i_j\bgghc himoheb lhe
f_lzklZ\a\ i_qijgw_~_gZ pblhnemhjbf_Ij_ &\WR)/(; ©%HFNPDQ &RXC

J amevliZlu

< j_amevlZl_ ZgZebaZ iheghljZgkdjblhfghIhZ&ph\ _igZph\g4dyk
iheghc j_]lj_kkb_c f_lzklZzakhhg_hzdtygWwglgh]lh ijbFO4F@XRI \

lheklhtc[gdjomdbg Z

dhf[bgZpbb pkimdkbfZ[\nfi_j\bgghc himoheb
Jbi_jwdkij_ kkbAGIp (glzkl).

LTyesvsLTno

Mot signiicant Logs FC B = valme ard lagy FC

[ . - |
row min row max
condition patient treatment 51
B Tno n2 B after
B Tyes B o1 B before
02 ':'; 4
B — [ =) =
4B BNB 5 g
1

condition

Faue‘n: : 2 ]
treatment symbol log2FoldChangepad] 0 oooooooo ] po .

BE BBl ZGis 83173 0.24505

|| Bl CEs  S5am8 0.24505 od L
BBl ATP1A29 3856 018300 = : : : .
HE BN 0FT 93708 0.073312 0 5 0 10
HEBEEBE cEFHAs 10072 0.036189 Log; fald change

JbK. >bnn_j gpbZevgh wdkij_kkbjm_fu_ ] _gu \ himohe_\hc IdZgb Iheklhc d
g_hz~tx\Zglghfdhl_jZibb )2/)2;,5, \ dhf[pbglZrpdkb kZ[hf

Ihke _"mxsbc ZgZeba ljZzgkjddaplh\fZd 1ZklZah\ AZigghildhbb glZ
\uy\be ]bi_jwdkij_kkbjh\ZggucEPRBIgkthbgl hZz~tx\Zglgh]h ijbf_g_gb
FOLFOXIRI \ dhf[bgZpbb k p_Imdki+Z[kZd m iZpb_glh\ k JgZkkibgghc |
f 1ZklzZzlbq_kdbo hqgz]h\ h[gZjm _g [he__ rbjhdbc ki_dlj ]Jbi_jwdki
EPS8L3, SCNN1A, ATP10B, MYO7B, ANO9, MUC4, CDH17, NXPEL, EVPL, EPPK1, SLC44A4,
SPIRE2, PKP3, CDCA7, MYOL1A, VIL1, BNIP5, MUC12, KLFb k2).



\yes

Jbk. >bnn_j _gpbZevgh wdkij_kkbjm_fu_ ] _gu \ f_IZklZah&Atk\Ggbgheth b ihke
obfbhl_jZibb )2/)2;,5, \ dhi{kpgZpdkbfZ[hf

>ey bamg_gby nmgdpbhgZevgh]h ihl _gpbZeZ \uy\e _gguo gZjmr
Zdlb\ghklb ]J_gh\ ijh\_~_gZ KkbbgkiZhidkkj\kxsbo bfggesbdhZgguo
h[jZaph\ iZpb_glzZz k ihegaflak\ZlhH\ \ iilqdgaze ijqiph_gde_ Lhd
wdkij_kkbjmxsbo\ i_j\bgghc hipheveb qfflZklZg_kdbo maeqogb
(94,2 ijhib\ %) MbDebq_kl\h de_Ilhd wdkij_kkbjmkslZ&IZB6z6 \ i_q_gb
agzZqbl_evgh ij_\urZeh bo gbkeh \ i_j\bgghc himdZeglyg Hhre k Zhch ddplrz
(46,15 ijhlb\  %).

LZdbf h[jZabhfn_dlb\gdt_| i_j\bgghc himoheb b\filgklg&zh\
FOLFOXIRI \ dhf[bgZpbb k p_Imakikitzgbhbjh\Zzg k ]Jbi_jwd&lp kkb_c
i_j\bgghc himohelbEPB8II f |1ZklZaZo \ ihg_dbeyx\sukdhhdbc mjh\_gv
wdkij_kkbb khhI\_IklI\mxsbo [_edhMhthjgZgzegh]lh. é[gZgmy_ggu _
ljZgkdjbilu ddhh*bjm_fu_ bfbb {jbedZevg_cr_f bkke_"h\Zgbb fh]ml
bkihevah\ZguhdzZodbbzZevigyd ju gm\kl\bl _evghklb i _j\bgghc himohe
dbrdb b f_IZklZIbg_kdh]h ihjzdFrOdiB@XIRIA_dtbf[bgZpbb k p_ImdkbfzZ[h

AZdexq_gb_
=bi_jwdki_p6yi_j\bgghc himoheb IhekiRSLAdbridbztklZIbqg_kdhf
ma_ i_q_gb yleyxlky ihl_gpbzZevgudm\kk\l_jg¥ghklb d g_hz tx\zZ

| _jZitAOLFOXIRI\ dhf[bgZppblindkbfZ[hf
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<ebygb_ bffmghlZj]_Ighc I_jZibb gZ mjh\_gv pblhdbgh\ \ ku\hjh
mZpb_glhd k jZdhf wg~hf_ljby
G : ?jfzd: FZevp_\Z ? B Eb\Zghk
GZmgguc jmdh\h~bl _ev ~f g F G KlZo__\Z
Lhfkdbc gZpbhgZevguc bkke_ "h\@GB Bdgldhbed o bg ||
Jhkkby ] Lhfkd i_j Dhhi_jZlb\guc
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Influence of immune targeted therapy on serum cytokine levels
in patients with endometrial cancer
N.A. Ermak A.A. Maltseva, E.I. Livanos
Scientific Supervisor: Dr. M.N. Stakheeva
Tomsk National Research Medical Center, RI of OncolBggsia, Tomsk, Kooperativisir., 5, 634050
E-mail: ermaknaonco@gmail.com

Abstract.Immune targeted therapy (ITT), including the Immune checkpoint inhibitor pembrolizumab
and the targeting drug lenvatinib, which blocks tyrosine kinases of receptors, is one of the main
treatment strategies for advanced endometrial cancer EC with prdficimmatch repair (pPMMR)

and microsatellite stable (MSS). In this study, we investigated the changes in serum cytokine levels
associated with molecular cellular mechanisms of action of pembrolizumab and lenvatinib in
endometrial cancer patients on immuaegeted therapy for disease progression in relation to the
efficacy of this treatment.

Key words endometrial cancer, immune targeted therapy, antitumor treatment efficacy.

<\_"_gb_

JZd wgrhf_ljby JW vyl\ey |ky h*"ghc ba agZqgbfuo ijh[e_f a”jZ\h

Bffmghlzj] _IgZy | _jZziby BLL \dexqZxsZy bg]b[blhj dhgljhevgu
hi\_1z i_f[jhebamfzZ[ b 1Zj]_Iguc ij_iZjZl e_g\Zlbgb[ [ehdbjmxst
j_p_ilhjhy\ey Iky h*ghc ba hkgh\guo kljZl_]bc e_q_gby ijh]j_kkbjmx
iJW k ijhnbpblhf kbkl_fu j_iZjZpbb S005 b hlikmlkl\b_f fbdj
g_klZ[bevghklbl@66hkdhevdm bffmgheh]bgq_kdb_ f_oZgbafu \h\le_qg
| _jZi_\Nlbg_kwdbo_dlh\ i_f[jhebamfzZ[Z b e_g\Zlbgb[Z |Ih \_jhylgh
khklhygb_ bffmgghc kbkl_fu iZpb_glhd hdZau\Z_| \ebyghbk\hxkZ wnn
hg_j_"v khklhygb_ bffmgfgiftenkbkmpflibydbgzfb \ ku\hjhld_ djh\b mj
dhlhjuo k\y&bglkfghc himohe_\hc [hR_agvX*Zg@]h bkke_"h\Zgby vy
bamq_oglghyku\hjhlhgguo pblHld6,glb-8, IL-10, VEGF, TNF, IFN 0 &3,
mhevguo k ijh]j_kkbjmxsbf jZzdhf wg~hf_Iljby ijb ijh\_~ _gbb bffmghl
_]h k\yav kdwon\nghklvx ~Zggh]lh \b”"Z e _q _gby

Wdki_jbf_glZevgZy qZklv

< bkke\Zdb_ \hreb iZpb _gltivdTk-4NOEMO- klZ~"bb k SO005 b 066
ithemqgb\rb_ bffmghljZ] _Igmx | _jZibx ij_"klZ\eyxsmx kRhRB& dhf[b
fhghdehgZevgh]hizZzglljfhleleamfz[Z ;BHD:> Jhkkby b fmevibdbgZagh
e_g\Zlbgb[Zz (,6%, Yihgby L_jZibx ijh\h~beb ih ko_f_ i_f[jh
\gmljb\_ggh jZa \ g_"_eb e_g\Zlbghb]| fl i_jhfgevYgh_ pBdelukm

Wnn_dlb\ghklv BLEZelp fglh\*Zfb emq_\hc "bZ]ghklbdb gZ hkgh\Z
ijbagzdh\ ijh]j_kkbjh\Zgby ih rdZe_ L5(&,67 BLL kqgblZeb wnn_dlb
ijb ijh\_~_gbb e_qg_gby \ I_qg_gb_ f_kyp_\ b [he__ g_ hilf_qg_qgu ijb
aZlhe \zZgby ?kehkkhbjh)rzgb_ hif_q_gh \ |_q_gb_ f kyp_\ BLL




ijbagz\Zeb g_wnn_dlb\ghc < azZ\bkbfhklb hl wnn_dIlb\ghklb BLL k
k ijh]j_kkbjh\Zgb_ f BLL \ |I_qgq_gb_ f kyp_\ hl gZgZeZb *"Zmghc
ijbagZdh\ ijh]j_kkbjh\Zgby kly® ¥ Q >h gZgqZeZ BLL qg_j,a f_
6f kyp_\ bkkinihe__ q_f Idpgkdhd m iZpb_glhd f_Ih~hf bffmghn_jf
ZgZebaZ hp_gb\Zeb ke_"mxsb_ ihdzZazl_e® IL-&d\b)hVEGF,djNRb ,/

IFN- 0&3 < dzZq_KkI\_ evgfigh Jjmiiu \uklimibeb iZpb_glhd k

"bZ]lghklbjh\Zgguf JW ~h gZqZeZ ijhlb\hhimohe_\h]ih ehiiZjghy ;u
kjZ\g_gb_ bkke_~m_fuo ihdZaZl _e_c¢ k bkihevawbZglh f djbl_jby FZ

J amevliZlu

lj_"~_\k_]h ke_~m_1I hif_Ibjin]j elkygib\Zgby b ijh\_~_ggh]lh ih
ith\h~ m ijhib\hhimohe_\h]h e_q_gby \ kjZ\g_gbb k iZpb_gldzZfb k
JW m [hevguo dhlhjuf gZagZqg_gZ BLL hilf_q_g {he_jbku®hdbc m
h[ez"Zxs _1h \ujzZz  _gguf bffmghkmip lkkdbYgulffhwn® gb_ BLL \ |_q_
i _j\uo f kyp_\ g_ \uaulZeh d \ujzZz ' _gghfm baf_g gbx kh"_j°
pblhdbgh\ \ ku\hjhld_ djh\b m [hevguo ijh]j_kkbjmxsbf JW H~"gZ
ijbf_g_gb_ i_f[jhebamfz[Z \ dhf[bgZpbb k e_g\ZlkygbdhZ dgdhlijhb Vvig ufz
kgb  _gb_f mjh\gy dzZd ijh\hkiZebl_ewvgwo;pbjinkibgb\&/ 1Zd pblhdbg
k ijhlib\h\hkiZebl_evghc ZdIb\gbk|jvx ,/
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Jbk Baf_g_gb_ mjh\gy pblhdbgh\ \ ~bgZfbd_ ijh\h~bfhc BLL

>ebl_evgh_ ijbf_g_dkkhpbbjh\Zgh k |_jZi_\lbg_kdbf hI\_Ihf gz
e q _gby b ke _~h\d]gevgdb f himohe \h]h jhklZ < _jhylgh hilf_q
kh~ _j"Zgby pblhdbgh\ \ pbjdmeypbb gZ nhg_ ~ebl_evgh]h ijbf_g_g
hf hif _g_ j_]meylhjgh]hlhkBkebygby himoheb gZ hj]J]Zgbaf iZpb_gld
dhgp_gljZpbc jy*Z pblhdbgh\ \ ku\hjhld_ djh\b m [hevguo ijh]j_
Zkkhpbbjh\ZgZ k wnn_dlb\ghklvx BLL LZd mjh\_gv ijh\i8kiZebl
kgb Zeky m iZpb_glhd k wnn_ldlIbj\gfycdEldLm\[hevguo k ijh]j_kkbjh\z
nhg_ ijbf_g_gby i_f[jhebamfz[Z \ dhkf[bgZpbb k e_g\Zlbgb[hf \ |
ihdZzazl_ev hklz\zZeky gz Ihf ~_ mjh\g_ qlh B “h 3yZggeZ mBaAdl |
\_jhylgh mdzZaulZ_| gZ kgb _bdbg” mphiBeZgdly]lh himohevx ijb wnn
e _q_gbb
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YpoBeHb MCP-1, nr/mn

YpoBeHsb IL-8, nrimn

YpoBeHb IFN-y, nr/imn

Jbk Baf_g_gb_ mjh\gy pblhdbgh\ \ aZ\bkbfhklb hl wnn_dIb\ghklb ijh\h

Wnn_dlb\gZy BLL m [hevguo ijh]j_kkbjmxsbf JW ijb\h*"bezZ d
kh” j"Zgby- FKJjzZ\g_gbb k khhlI\_Ikl\mxsbf ihdZazl_ e f ijb g_wnn_
jbk, K Ba\_klgh elkhkigh\ghc o_fhzlldédlIEdIfhghpbZdjdgmz]Zevgh]h
jy*Z b hij_~ _ey | bo fb]jZpbx \ IdZgb \ Ihf gbke_ b himohev K\ya
wnn_dlb\ghc BLAbh*"bfhfm k\b”~ | _evkl\m_|I h ijble_q_gbb \ himohe
fzdjhnz]h\ h[ezZ”"Zxsbo pblhlhdkkivxkdhdghdl|bjighh himohe Dutof de Ihd

Ihlhg\ aZ\bkbhtikdmn _dib\ghkib BLL hif_q_gh kgb"_gb\ Iklg®_j g bgyd b)
bkoh~Z ih kjZ\g _gbx k mjh\g _f "h gZqZeZhBlZld" jblndZau\Z | gZ kg
kbkl_fghlh \hkiZe gby gjbbijbff[ghebamfz[Z b e _g\ZIbgb[Z
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M iZpb_glhd k ijh]j_kkbjmxsbf JW \ ku\hjhld_ djh\b m\_eb
bffmghkmij _kkbjmxs_]h pblhdbgzZkjZXg _gbb k [hevguf k \i_j
"bZ]lghklbjh\Zgguf JW <ebygb_ BLL gZ mjh\_gv jjobblhdbghl_ighighdy
ijbf _g gbb dmjkh\ >bgzZfbdzZ baf_g _gby mjh\gy pblhdbgh\ \ pbjd
JW k\lyazZzgZ k wnn_dlb\ghklvx | _jZibb i _f[jhebamfzZ[hf \ dhf[bgZr
ljbwlhf m iZpb_glhd k wnn_dlb\ghc | _jZib_c¢c hilf_g_gh kgb"
ijh\hkiZzebl_evgh]lh pblhdkigZAg /gbb k bkoh~gufb ihdZazl_eyfb b [h
mjh\_gv o_fhzlljzdlZzghdgb&BI_evgh iZpb_glhd k g_wnn_dlb\guf e
fh™ | [ulv \'i_jki_dlIb\_bkihevah\Zgh ~ey fhgblhjbg]Z hI\_1Z gZ BL
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Detection of West Nile virus glycoprotein Eising a biosensor
A.N. Eremind? D.V. Shanshin, A.A. Cheremiskina
Scientific SupervisorDr. V.M. Generalov
IState Research Center for Virology and Biotechnology "Vector" of Rospotrehriaizsia, Novosibirsk
Region, settKoltsovo, 630559
2NovosibirskState Pedagogical University, Russia, Novosibirsk, Vilyuyskaya281630126
E-mail: lina.eryomina2016@mail.ru

Abstract West Nile virus is an arbovirus in the family Flaviviridagenus Flavivirus that is
transmitted to humans through the bites of infected mosquitoes. The virus can cause an infectious
disease in humans that has a wide range of manifestations, from an asymptomatic course and mild
fever to severe neurologic complications such as mg#rs or encephalitisLaboratory diagnosis of

West Nile virus is made by detection of viral glycoproteifiiis work proposes a methéar the

rapid detection of glycoprotein E using a biosensased analytical devicdhe biosensor is based

on a fieldeffect transistor fabricated using silicam-insulator technology. Protein detection using

the biosensor is based aneasuring the current amplitude in the soudrain circuit of the
field-effect transistorwith monoclonal antibodies immobilized on tharface in response to the
appearance of the antiger protein E of West Nile virustin the analyzed sampldt was
experimentally established that the biosensor is able to detect recombinant glycoprotein E of the West
Nile virus at a concentration dfo ig/ 2.

Key words: biosensor, detection, West Nile virus, fielfect transistor, surface modification,
infectious diseases, glycoprotein E

<\_"_gb_

<bjmk AZiZ"gh]lh Ghle&AXx kA G Zsbc \jhjrdavivirus k _f _c kiFleXiviridae.
lh "Zgguf P_gljh\ ih dhgljhex b ijhnbezZdlbd_ aZ[he_\Zgbc hdheh
ex™ ic j_ghkyl aZ[he \Zgb_ [ Mkbfijkhdpbthhky ebohjZz~"dZ k\yaZggZy k ]}
[hevx [heyfb \' I _e_ b \ kmklZ\Zo j\hlhc "bZj_ _ cblyeb kupyh" sl ke
d ly _ehfm aZ[he \Zgbx ihjZz Zxs_fm p_gljZevgmx g_j\gmx kbkl_fm
f gbg]hi]l #Jhkklggdhg_p Z\]mklh~rZ ihdzZzazl_ev aZ[kdkV\Z\beklb gZ
100luk gZk_e_gby qlh \ur_ kj_"ghdghl}He eiéikh

DZikbAQGdexgZ | \ k_[y kljmdImj@ub [bdhdjhl_bgh\mx h[hehqgd
dhlhjmx bgl_]jbjh\Zgu f _f[jZgguc [_ehd 0 b h[hehqguc Jetk
BgnbpbjmxsZy aj _eZy qZklbpzZ \bjmkz ~bzf _Iljhf ijbf_jgh gf kt
]Jebdhijhl _bdZ. Wihlh\hjbl hf Ihglh ]Jebdhijhl_bg ? “MMEyghkmxs c
fbr_gvx g_cljZebamxsbo Zglbd _éh\Zlhkaitmgdqighc fbr _"gewkha”Zghb
eZ[hjzZlhjguo f_h"h\ ~ | dpbb \bjmkZ AZiZz~"gh]h GbeZz

GZb[he__ rbjhdh bkihevam_ fuf “bZ]ghklbqg”kldfl @ lglikesfA glhf
yley |Iky bffmghn _jf _glgauz Zglb&dbghdhg\yZigdbl e ihebZ\yZbegy
j_Zdpbh[jZlghc |jZgkdjbipb_c¢ ZgZeba g_cljZzebaZpbipbb bahebjh\Zc



| _jki_dIb\gh_ ZgZeblbg_kdh_ mkljhckl\h ~ey ez[hjZlhjgh]h
AZiZAgh]h @GbeZghijh\hehqguc [bhgkZ gkkgh\_ ihe \h]h ljZgabklh
bahebjh\Zgguf aZ[bhkfgkhjbhk gkhj khklhbl ba ihe \h]h IjZgab}
we _dljebXihd b kihd f_"Am dhlhjufb jZkiheh  _gZ dj_fgb _\Zy gZghi
i p_ilhjh\ gz _1h ih\_joghklb Ijhl_dZmyd | idpblbig kdch j_p_ilhjZfl
fhe _dmétc gvxbaf _gylHd \ p_ib okhdd dhlihjuc j_]bkljbjm_I A~ 1 _dl
\u\h~bl bgnhjfZpbx gZ wdjZg ]Z~"_1Z BkihevahgdZinKjbHkl\gkhghfigz
f kl_hdzZzazgby wdklj_gghc f_~bpbgkdhcigtlospZa?Z kgzb fih[Jhe&ljZpt
kb]JgzezZ \ j_'bf_j_Zevgh]h \j_f_gb K \akgrdkiexgm\kI\b

P _ev jZ[Btul_dpby ih\_joghklgh]h Jebdhijhl_bgZ ? \kjihKESAZiZ gl
[bhk gkhjz

Wdki_jbf _glZevgZy gZklv

;bheh]bg_kdbc fZthghdeehgZeXglbl eZ Kki_pbnbggu_ d neZ\b\l
dhgp _gljZpby ), jfdhé[bgZglguc [ _ehd Jebdhijhl _bgzZ ? \bjmkZ AZi
WEF dhgp_gljZ©OB89 f] fe, j_dhf[bgZglguc [_ehdj<BQ@hgp_gljZpby
0,625f] fe N;MG =GP <; ©<_dlhj2 Jhkihlj_[gZ*ahjZz

Obfbg_kdb_ j_Z3Wfbghijhibe IjbwlhdkbkbezZdg j:tbxXk \h~ hjh*Z
33"blbh>kmevnhkmdpbgbfb”beijhibhgZ|&igma > Aldrich KR;
"bklbeebjh\ZggzyWphee gj_ZdIb\ JHKdkmmygImjbik_gkhjzZzkkb\ ba
MZApZilve _\uo lgzddhjM) 2, 49, 1144, 1621, 23, 24ba]lhlh\egZy dj_fgb_\hf
djbklZee_ fbdjhkbiHeh]by fbdjhko_fu ij_"KlZep gdgZh\_joghklb
djbklZeez jzZkiheh g we _dljh® aZa_fe_gby \uihagpBpu). ba ah
GZzZijy _gb_f gz ih~ald\hNuo ljZzgablkhhjjb\epk ihfhsvx \u\h”h\
Fbdjhko ba]lhlh\e _gu HHH ©>P F;L ©<_]Z2 ] Gh\hkle[b jkdlg Jkh kikioy
kKi_pbnbg_kdbo j_p_ilhjh\ gzihbe\upbj@hlallvk I hlhid\ijbh[j_1Z | k\hcklI\z
[bhk _gkhjz b kihkhrhgkl\eylv ki_pbnbg_kdmx 2 _ | dyfbx_doe dme
We_dljbg_kdb_ ihdZazZgby [bhk_gkhjh\ kgbfZeb k ihfhsvx ij_pbab

[ehdZ 3;,H IDWLRQDO ,QVWUXPHQWY KR$ k highkbl_evg
gZijy _gby b lhdz

> | _dy Jebdhijhl_bg#gbkidm ih\_joghklb [bhk_gkhjZ %ijfh\h~ bet
jZKkI\hjR§Oz ijb dhfgZlghc | _fi_jZImj_\1_q_gb_ fbgkibelgbjo\Zgghc

\h~hc Ijhp_“mjm ijh\h"bleb jojgdekdv fhrbnbphf\Z gbkI\hjhf :ILWK

\ wiZghlke_g\gb_bgnil ijb dhfgzZlghc | _fi_jZImj_ Ilhke_ ijhfulZeb wlzZgt
ijb dhfgzlghc [|_fi_jadlimybjh\ZNMHy-]jmiiu :ILWK fF >LKKI \ fF
nhknzighe _\hf [mn_j_ \ |_q_gb_ fbgml >Ze__ gZghkbeb
"bklbeebjh\Zgghc \héZ zZglbdgm!| dhfgzlgzy | _fi_jZImjzZz G_ k\yaZ\l
m~"Zeyeb \Balicjyeb gizdhehklhf oh“e__ ~h[Z\eyeb \h"m ihke_ klZ]
kbl]gZe\Zebgbgu Ihdz \ pdkibhdaglbzl \fghkbeb ZgZebabjm _#H[_ehjth[u
WEF \ dhgp_gljZpbydde i] ilfde ifde gfide fdide< dzZq_klI\_
dhgljhey g _ki_pbnbq_kdh]h kb]JgZeZzZ ijh\h~"beb ~ | dpbx j_dhf[bg
ZgZeh]lbb k » WEHpb _c

J amevlZlu
J amevlZlu wdki_jbf_glzZihh_toghkpdb]h Jebdhijhl _bgzZ ? \bjmk2Z |
GbezZ ij_"klzZz\e_gu \ \b™_ k_gkh]azibkjpdfkhklb [_ajzaf_jghdh@ ebqgbg

c"J“a'(*/VJg(se \ujZ" _gghc \ hlghkbl _evguo _"bgbpZo hl \j_f gb
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M lastkbeZ 1hdZ \ p_-ikl tofioliki_ g kithize _ Z~khj[pbb gZkbkmh~rgZy kbeZ
IhdZ \ p_ib-kkitdd[bhk_fpkhijz
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JbK. K_gkh]jzffuemq_ggu ~ | _dpbb joghkigh]h Jebdhijhl_bgZ ? \bjmkZ AZiZ~gh
bj_dhf[bgZglgh]h [_edZ |

Dzd \b~gjblila [bhk_gktjbjh\Z2 \g_k_gb_ AdWEB Kk dBEgp_gljZpb_c

i]fde M\ _ebqg_gb_ dhgp_gljZpbb Zglbfildgb\Vhrbeh d m\ _ebq_gb
\_ebgbgu IhdzZ \ p-kihdxdbfhevidcgZe [bhk gizflejx2Zejloy™ | _dpbb

i] fdWEF Mjh\_gv kb]gZeZ [igbk\ggkhjg@bd] fdEglb] _gZ ZgZeh]bq_
k kb]dZejb ~_|_dphbilh fde iI] fde Ihke_"mxsebg_gb_ dhgp_gljZpbl

fd] fdejb\h*"bedimf_gvr_ghlk]J]gZezZ [bhk_gkhjZ ~h mjh\gy g_ki_pt
kb]J]gZezZ hl Z~khj[pbb j _dhf[bgZglgh]h WledK\yjaZghB@& khdjZs_ gl
dhebqg_kI\Z k\h[h~guo Zglbl_e gZihhjhYoghbbihemqgogjg amevlZIlh\
fh gh k~_eZlv \u\h® qglh "bZiZzahg gm\klI\bl_evghklb [bhk_gkhjzZ \Z]j

g] fde [ WHEHRZ <g_k_gbdhf[bgZglgh]h [_&dagjp_gljzopbdi] fde
100i)yfd]b fHfldeijzdlbg_kdibafg_gyeh \_elhagbigorhgzel g_ki_pbnbqg_kdh]h
\azbfh”~_ckl\by j k Zglbl_ezZfb.LzA&ldbHgh[jdaffef fh gh dhgklZlbjh\ZI
gZ ih\_joghklb [bhk_gkhjZ ijhbkoh”bl ki_pbnbq_K&MEF. k\yaulZgb_Z
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J_amevlZliu ihemqg_ggu_ \Zgjhlh ihihZa hkgh\_ jZajzZ[hlZggh
[bhk_gkhjz y\ey_Iky i_jki_dlb\gufebehhyjhl_OpgBEb? \bjmkzZ AZiZz”~gh]h
"bZiZaldygp_gljZphbt fde g] fde

JZ[hlZ \uiheg_gZ \ jZzfdZo | _fueZdZ hkgh\guo f_jhijbylbc N;MG

<; ©<_dlhj2 JhkilZltahgZ
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:gZeba ]_g_Ibg_kdhc \ZjbZ[_evghklb \ZjbzZglh\ \bjmk2zZ ]_iZzZlIl
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Analysis of the genetic variabiliyy of hepatitis B virus variants circulating in the Siberian
region
A.S.Zheleznova
Scientific Supervisor: PtD. M.Yu. Kartashov
State Research Center for Virology and Biotechnology "Vector" of Rospotrebnadzor, Russia, Novosibirsk
Region, sett. Koltsov@30559
E-mail: zheleznova_as@vector.nsc.ru

Abstract The aim of the work is to assess the prevalence of hepatitis B virus mutations in patients in
the Siberian regionBlood plasma samples obtained from 701 patients from Novosibirsk region,
Republics of Gorny Altai and Yakutia. Nucleotide sequences for genotype identification and mutation
detection were obtained using NG the examined group, the viral subgenotypew2® the most
prevalent (34,5%) compared with subgenotypes D3 (3088, D1 (27,3%), A2 (7,3 %).

Escape mutations were found in 38 % of HBV isolates in the studied samples, of which A128V is
the most common. Among the examined HBV variants, drugaressinutations were not detected.
Mutations of the Coreegion and the X gene were found in all HBV isolates, which serves as a
prognostic marker of disease progressidhe high prevalence of immune escape and mutations of
the Coreregion and the X genefentially associated with falseegative result of HBSAg screening,
prophylaxis failure, and disease progression imposes a serious problem

Keywords hepatitis B virusmutation, genotype, HBVhfection
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Bgn_dpby \ua\¥ygoguyhf ] iZlblZ=< y\ey |Iky k_jv_aghc ijh[e_
a”jZ\hhojzg_gby \h K. &kK&] "klI\b_ hkh[_gghkl_c j_ieb&Zpbb<\bjmlk
0ZjzZdl_jughdbc mjh\_gv,fghhZigbth”bl d \hagbddgihghbyxpxkdb agzZqgbfu
fmlZghh \k_o ](peBd/preS2/S, preCore/Core3 B [D. Lhg_qgu_ fmlZpbb b ~_ e _
S]_gZhlml ijb\h~blazdjm~gx ¢dbZ]ghklbdbbgr<dpblbbgnbpbjhWghb
\Zdpbgbjh\Zggh]lh dZk:.fbgbtdpkehlgu_azZf gu \ [_ed_ihebf_ jZau ]
\uaul\Zlv ijyfmkdhcgb\hklv d ijhlib\h\bjnblog hgzijhf_j 1zZzdbfb ij_izjzlZz
dzd :*_nh\bj Wgl_dzZ}3)) =b ¢*j&RIGAMbjm_| [geldde hdZikb"Z +%F$J
eZglb] g +%HS$J FmliZpbb \ wlbo mqzkldZo \ hkgh\ghf \uau\z
HBeAg-g ]ZIlb\guc ],iZIbZdjy” fmlZpbc-KBUMHDbL k\yazZg k [he_ _ 1y _
|_gq_gblfiZzlb[4. Jy® fmlZpblcg®d Zfbghdbkehlgud-HBEAgg=_§&)
k\yau\ZxjlZzk\bIfo=P [M4].

P_evx jZ[hlu y\ey_ |ky ZgZeba jZkijhkljZg_gghklb debgbqg_kd|
Ki_"b ] _g_Ilbg_kdbo \ZjbZigjthnedbgmxsbo gZ |_jjblhjbb Kb[bjkdh]h
Gh\hkb[bjkdZy h[eZklv J_kim[ebdb =hjguc :elZc b Ydmlby

Wdki_jbf_glzZzevgZy qZklv
Kdjbgbg] bkke_ _~m_fuo ku\lhjhlhd ihemq_gguo hl iZpb_glh\ Gh
h[jZapZ Z 1Zd _ J_kim[ebd =hjguZaeZzZyb Ydmlby gh[jZapl



gZebgb_ ] _g_Ibg_kdh]h fZl_jbzZeZ <=< ijh\hMbekyheMahhZ g Jf gZ[h]
j_Z]_gl@\fiebK_KBV-FL2 ITheh bl _evgu_ h[52add(ibjZeb "ey ~"Zevg_ cr_]
hij_~ e _gby ihegh]_ghfguo ihke_ "Mzl ldvwhtiklukhdhijhba\l\h~bl_evg
k_d\_gbjh\Zgby gZ ieZlnhjf_ ,OOXPLQDOLG6HT iml_f 1Zj]_Ilgh]lh h[F
gZfb heb]lJ]hgmde_hlb~gufb ijZcf_jzZfb i_j_djul\Zxsbfb iheguc ]_ghf «
ijh\h~behkv ijb ~h[jh\hevghf bgnhjfbjh\Zgghpb khpdzZzkdphlhdhe
bkke_ "~h\Zgby h”h[j_g j_r_gb_f wlbg_kdh]h dhfbl_1Z N;MG =
Jhkihlj_[gZ~ahjz ijhlhdhe < hl

=_ghlbbukm[]_ghlbiu \uy\e_gguo ]_g_Ibg_kdbo WijbZgkhlkga=< [t
ihfhsvxf_Ih*h\ nbeh]_g_Ibgdgketldhz Hij_~ e _gb_ k_jhlbih\ ijh\h~"
hkgh\_ ZgZebaz \u\_"~_gghc ZfbghdbkewdhiBsAgkidehh\glbyo

b[l]. ;ue ijh\_~ g h[rbjguc ZgZeba ebl_jZImju ihk\ys ggf

agzZqbfuf fmlZpbyf <=< ih blh]Zdedkhikjliiz\e g kibkhed d@jkldbgghc
j_abkl_glghklb fmlZpbc mkdhevazZgby fiml ZptfenglkhybZZgguo\ k =P
kKhhi\_lkldhlhjuithegh] _ghfgu_ ihke_"~h\ZIl_evghklb [ueb ijhZgZebabj

J amevlZlu

JZkijhkljZzg_gglhklvibitb\k _jhlbihNM[gZjm _gh jghlheiz*"Zxkhf" b
\uy\e_gguo baheyglhlbihfley By jbk , [ ijb wlhf jzZkij_~_e_gb_ i
km[]_ghlbiZf ke _D2x3495% (19/55; 95 >B #7,7), D3+30,9% (17/55; 95%
>B #4,0), D1 £27,3% (15/55,95 >B # 1 +7,3% (4/55;95 >B 47,2).
(jbk1, [ Jzkij_"~_e_gb_ ]J_ghlbih\ b km[]_ghlbih\ <=< \ bkke_
Khhi\_IkI\m_I| ~Zgguf[bh kljZg_

g 6) “

v

Jbk.=_ghlbibjh\Zgb_ ihemq_gguwc bZheyddleba h[s_c jzkijhkljZgzgghklb ]_ghlb
bk_jhibih\ \ pbjdmebjmxsbo gZ |_jjblhjbb Kb[bjb

:gZeblka jhibihhdZazZe gqkhhejZkijhkljZgzglgujfhlbihfley ldyw
(aywl,ayw?2 bayw3) +87,3% (48/55,95 >B 903,7).JZkijhkljZgzgk hjkM iddw

DGZ aybkhklZ\e¥3% (4/55, 95 >B b (155,95 >B 9,6)
khhi\_IkI\_ggly "\mo ihke ~h\Zl _evghkl_c hij_~ eblv  Zhb] ggr
hdZaZehkv aZljm~gbl_evgh \ke ~kl\leh'fmyltZpbk VhibiiB\ "  Ijb w

gZ[ex"Zehkv khhlI\_Ikl\b_ k_jhlibjbk,]\ ghlgidabim : khhiI\_ITkI\m _| k_jl
DGZ DGZ ] _ghkbijhibi D\zZ &MW2 bayw3). Wi _amevihllu "bl_evgh
k\b”™_ | _evklhimxfl qlkms_kl\mgZqgbl_evVagZyfhk\yavm_ghlbizZ€b<b

kK _jhlbiZzfb ihemq _gguo baheylh\ qglh 1Zd"_ kh]JezZkm _IK5. k ebl_jZIm

:gZeba fmlZpbc .+ d&J"hc ba ihegh] _ghfguo ihke_"h\Zl_evcg
h[gZjm™ _gZ ohly [u h”gZ fmlZghpe HADPHDL h[gZjm  _gu %
ihke _~h\zZIl_evghkl_c >B + ijb wlhf fmlZpbb azZljz]b\ZzZ:

zr | jfbgzZglm Zfbghdhikehluueb h[gZjm  _gu \Vhke ~h\Zl_evghkl_c



(14/55,95 >B 88,3).Djhf_ Ih[lheb h[gZjm _gu fmlZpbb \ iheh  _gbyo
hibkZggu_dZd fmlZpbb mkdhevaZgby fmlZpbb \uaulZxsb _j_
b k_dj_pbb \bjbhgh\ Z 1zd _ b fmlZpbb baf_gyxsb_ Zg!
jZkihagz\zZgb_ZglbGzddhe  jzZkijhkljZgzgghc kj_"~b \uy\e _gguo bal
+%V$J mklhcqgb\uf d \Zdpbg_ y\ey Ilky : 9

gZebafmlZpbanklhcgb\hkdbijhlb\h\bjmkqguiff_iZjzZIZf FmlZpbc
e _dzZjkl\_gghc j_abkd_ghgdpX]Jm  _gh

:gZebfanlZpbc k\yaZgjdhdp kkbjh\Zgb f aZ[he \ZgbyFeiRpPbPI
]_gZ Kb O k\yazZzggu_ k ijh]j_kkbjh\zZgb_f aZ[he_\Zgby h[gZjm _g
\ZjbZglZo <=< \ |h \j_fy dzdwviZmbch[gZjm _gu

FmlZpbb <KJ L * : h[gZjm™  _gu \ oihkelg;h ] "ghWdhuevghkly
<=< Kj_"b fmlZpbc 3UH&RUH gZb[he_ _ jZkijhkljZg_gghc y\ey Ik
[ehdbjm _| kHBpAgagZ mjh\g_ ljZgkeypbb D ~jm]bf h[gZjm _gguf fml
hlghkblky + ' b * H[gZjm _ggu_ KwkZpgu & RUF
ijhlj_kkbjh\zZzgb _f ] _izZlblz < ) <5/55), E7T7Q (6/55), A80I/T/V (16/55), E83D

k "hihegbl _evghc debgbq_kdhc agZgbfhklvx mkdhevaZgby

(47/55), E113Q (7/55), T114P/2/55), A131H(7/55).

Kji_~“bnmflzZpbl_gZ @zZb[he__ jzZkijhkljZg_ggufbljlydg¥ylkiynlZpby
V5M/L+K130M+V1311(29,1 ihke _~h\Zl_evghkl_c <=<>B  #21) 94y
(145 ihke_"h\Zl _evghkl_c >B £6,1).

AZdexq_gb _

LZdbf h[jZzahf kms_klI\m_] lebyeobgZyy d’hip ] _ghlbihf <=< b k_jhlbil
wlhf jZzkijhkljZzgzgghklv km[]_ghlbih\\' bKke'~tm Huo \u[hjdZo khklZ

b khhI\_IkI\_ggghlbiu $ b ' khhI\_IlklI\mx| k_jhlbizf DG

khhi\_IkI\_BohZpbb bffmggh]l]h mkdhevazZgby [ueb hhpabhepylhgwik
\ bkke_"m_fuo \u[hjdZo ba dhlhjuo gZb[he_ _ jZAKIi28KI||Eqlgglhlc y\«
e _dZjkl\ _gghc j_abkl _glghklb g_ h[gZjmh[edk| Bl Zphd RRWEHZjm g
\k_o0 baheylZo <=< qlh kem bl ijh]jghklbg_kdbf fZjd_jhf ijh]j_kkbjh\

lhemq_ggu_ \ oh”_ bkke_"h\Zgby j _amevlZlu jZkrbjyxl \hal
\bjmkguo ] _iZlblh\ ihkdhevdm fh]lml [ulv hkgh\hc “ey i_jkhgZebe
| jZibb=<bgn_dpbb Djhf_ wlh]h \uy\e _gb_ jZkijhkljZg_gghklb fm
mkdhevadAghylky hkgh\hc ~ey ihgbfZgby wnn_dlIb\ghklb ij_\_glb\gu
<=<bgn_dpbb b bo k\h_\j_f _gghc dhjj_dlbjh\db
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<ebygb_kl_i_gb ihjbklhklb ihebezdlb”~guo fZljbdkh\ gZ zZ~]_ab
D ? AZ[hehlgZgmoZgh\Z
GZmqgqguc jmdh\h”bl_eWndogZgh\Z:
Kb[bjkdbc Jhkm~Zjkl\_gguc mgb\ _jkbl | gZmdb b | _oghkh]blg b\iZ gb z
JhkkbyDjzZkghyjkdbfl]Za_lu DjZkghyjkdbc JZ[hqgbc
Email: zabolotnayal999@bk.ru

Influence of the degree of porosity of polylactide matrices on cell adhesion
K.E. ZabolotnayaA.A. Sukhanova
ScientificsupervisorPh.D.A.A. Sukhanova
Siberian State University of Science and Technology named after AcademiciaRedietnev
Russia, Krasnoyarsk, Krasnoyarsk Worker Newspse31.660000
Email: zabolothayal @®@bk.ru

Abstract.In this study, we used 3D printing by fused deposition modeling (FDM) to print matrices
with varying degrees of occupancy from%30 99% and evaluated the adhesion and proliferation

of fibroblast and endotheliocyte cells on the surfaicpolylactide matrices. The microstructure and
porosity of the obtained scaffolds are shown by scanning electron microscopy. Cytotoxicity
assessment was performed in vitro on a culture of human fibroblasts of thelFR&Nand
endotheliocytes of the B#y926 line.

Key words polylactide,matrix, fibroblasts, endothelial cells

<\_"_gb_

Bg g _jby dhklghc 1IdzZgb ij_"klZ\ey | kh[hc Jukljh jZa\b\Z;
gZijZ\e_ggmx gZ \hkklZzgh\e_gb_ b beb azf_gm ih\j_"*_gguo beb m
ba dexq_\uo h[t_dlh\ bkke ~h\Zgby \ wlhc h[eZklb y\eyxlky ihebf j
kem Zl dZjdzZkhf ey jhklZ de _|hd nbhjifb’} h\ Z gd Z xd H kKl [Zydlenovo [1].
>ey ihemq_gby 1Zdbo fZljbdkhbhjKidheZ]jaZmkxl [ ihalfhju_ fh gh
i _j_jZ[Zlu\Zlv jZaebqgufb f_Ih~Zfb SilhfZbgblkeyZlv ihebf jZfb
ij_"ez]lZgh  _klI\h ij_bfms_klI\ *ey kha*rZgbyupHj&adlZZhihj Ihqgghklv
fh” _eb\Zgb_dbgkljmdpbc ~ey j_ 1 _g_jBpbbhebkZzgIb? tiElh h~*bg ba
gZb[he__ ihimelyjgbhoezZklh\ bkihevam -fugzZhb >hkh[_ggh \ hl[eZ}
Z""blb\guogheh]bc 1Zdbo dzd )'0 f_Ih” ihkehcgh¥leygdirekdyge cgb
bg _g_jbb BE_Jkhihebf_ _jdf x| jy» 9Zio ozZjzdl_jbKbohkh\f_klbfhklv
hikmlkl\b_ \hkiZebl _evguo j Zdpbc hj]J]Zgbafz mhkée IhhijdZgéXphb
f oZgbg_kdb_ KihcklI\zZ >

P_e¥bkke_"~h\Zgb_ WWbygdbly aZziheg_ggfdibdkh\VhedbezdlhZZ
Z"] _abx de_lhqguamdmreelziglh\ b wg”hl_ebhpblh\

Wdki_jbf_glZevgZy qZklv

>ey -P gqZlb fZljbdkh\ [ue bknhevah\gdgihebezdlb”Z ~"bzZf_Ijhf
fZjdKingroon FZIljbdkjwZ&ghlc ik gvx aZiheg (2dh ©6Po, 97%,98 b %)
[ueb ihemqggdu > ijbgl GHOST k ihfhsvx ijh]jzffgh]lh h[_ki_q_g
|RepetiertHost FDM  >ey hp_gdb h[t_fghc fbdjbklijmlkijkibemqg_gguo
fZljbdkhb\kibvah\ZeldIypheggguc fbdjhkdhi L MHitachi2 ©YihgbgzZIl_f gZ
fZljbdkzZzo \ |_qgq_gb_ kmlhd dmevib\bjh\Zeb ~\Z \b~Z de_lhd nbJj
FRSN b wg”hl_ebhpblu ebgbb ($ K\ "ey hp_gdb pblhlhdkbqgghklb

De |Idb jZzkk _\Zeb gZ fZljbdkZpdmh \ diZzdeklé mtdmEWhleryjZevguc
ieZklbd imklu_ emgdb ieZgr_|Z De_Idb-thgdmdbljh\Zedihknd j_



XX

KH ijb hK \ iblZl_e\DMEM KKj “h[Z\e _gb _ku\hjhldb bjzklI\hjZz
Zglb[bhlbdh\ f] fe klj_ilhfbphggbpbe®bg ;jZeb ih\lhjghklb ]
dhgljhey de_Ildb bglzdlgu_ hiulgu_ ]Jjmiiu G_kdhevdh \j_f _gguo
>ey FLL |I_klZ ba emghd iezZgr_|IZ m~"Zeyeb iblZl _evgmx kj_"m k
ih]b[rbfb de_IdzZfb ~h[Z\eyeb ih _evfehcibkigl*u k jZklI\hjhf FL
bgdm[bjh\Zeb gzZkz AZzZI_f m~Zeyeb iblZl_evgmx Kkj_"m h[jz
jZkl\hjyeb \ >FKH ih fde ba dZ “hc emg-ckimghjgghkbelFg\r | b
kgbfZzeb hilbg_kdmx iehlghklvgiffbgZ fbdjhiezZgr _|gh{Spbctroptar
IDQR J_amevlZlu ghjfbjh\Zeb hlghkbl_evgh dhgljhey

J amevlZlu

lhemqg_gu=fZljbdkgZ hkgh\_ ihebeWZklb"Z ] \ukhlhc ff b
"pbzf _ljhf ff

<g_rgbc \bKWF bah[jZ _gby ihemq_gguo fZljbdklg¥Zjbikl "klzZ\e _
GXWHoah[jZz  _gbyo \bqldgph ih\_joghklv fzZljbdkh\ bf__ | KkjljhzigZzlh
djhf_ fZljbdk%-& aZiheg_gghklvx ijb wlhf jZaf kyiRjgzZaekbgdBklb
hl aZiheg_gghklb fEFddkhXevhuzf |j ihj £ fdf hif _qg ng h[jZapZ k
95%-c aZiheg _gghklvx FZ®MmedkuaZiheg gghklvx bf _eb [ebadb_ ih
jZaf_ju ihj % fdf

Jbk :fZljbdk -c aZiheg_gghkhgxrgbc \bKWF bah[jZ _gbZljbdk k -c

aZiheg_gghKtvg_rgbc \bKWF bph[_gb_-<€Zljbdk k -c aZiheg_gghkhgx rgbc

\b" 2<KWF bah[jZz _gbZljbdk k -c aZiheg _gghkhgx rgbc \B“KWF bah[jZ),_gb_
>fZljbdk k -c aZiheg_gghkkhgx rgbhc \BKWF bah[jZ) _gb_

M fZljbdk®®okc Ziheg_gghé&bwbb j_r_Idb qzZklbgghakefeprk\ Zad |
ithj\ h[jZapgZqgbl_evgh \Zjvb}bViZ ah§+ fdf >ey h[jZapZ -k
aZiheg _gghklvx gZ[ex"Zehkv kebygb_ ebgbc j r _Idb dhlhjh_ ij
\ulygmluo ihj gZ kiehrjppd kb

Hp _gdZ pblhlhdkbgghklb ihfghdpdgblok Phfhsvxl KLZ \ dmevIimj_
nb[jh[eZklh\ g ERSNd4ihdZaZeZ qlh dhebqg_kl\h "bag_kihkh[guo de_
JimiiZzo kh \j_f_gZekkb ih kjZ\g_gbx k g g%;82%f82%, 65% b %
mfZljbdkh\ -c -C -C -cb -c aZiheg_gghhkhMX_IkI\_g@sh kmldb
dmevib\bjh\Zgby highkbl_evgh dhgljhey kZzZfdzZj \pikklgipjdn\ I ZZaadl Z ekv
98 % aZiheg_gghkdkR >ey wghl_ebhpblil$ Ebgb g_ [ueh ~hklh\_jgt
hlebgbc f_""m h[jZapzZfb dh¢hdikiki\h de_Ihd highkbl_evgh dhgljh
2,1%, 3,3%, 35%, 57 b % £95% c -C -ghc -c b -c aZiheg_gghklb
kKhhi\_1kI\. @gh kmldb wdkiZ jbiebgh_klI\h "bag_kihkh[guo f_IZ[hebqg_Kkt
de_I|hd gZgqZeh m\_ebgb\ZIvky b gz kmldb ij_\ukbeh ihdZaZzl_eb
ihke_azk_\zZ fzjipI).kh\
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AZdexq_gb _

LZdbf h[jzahfZgghc jZ[hl_ mklZghie _dtp_gdh “bag_kihkh[ghlk
aZk _yggde |hdilbfZzevga¥Yiheg gghHKlybdkZeyijbdj ie_gby de_Ihd
nbjh[eZkllkhklZ\e99% c aZiheg_gghRlengte IThwg”~hl_ebhpbd&h-c
aZiheg_ gghklyxaf jhf hhj A h fdFh " gh k~ _eZlv ij_"~iheh  _gb_ h
glh jzaf_j ihj gzZijyfmx ikbygZie kgtb ijhebn_jZpb hdideg fl[hevr _
jZzaf_j ihj_f keh'g__ de_Ildzf ijbdj_iblvky d fZljbdkm

Bkke_"h\Zgb_ ih*"FbjgEklh jkiI\hf gZmdb b \ukr_]h h[jZah\Zgby .
n_"~_jZpbb \ jzZfdZo ]hkaz”~Zgby gZ \uiheg_gb_ bkke_"~h\Zgby i
azZzdhghf_jghkl_c -[bbibdbgheh]bq_kdh]h kbgl_azZz [bhjZzaeZ]Z_fuo
ijh_dl < )()20240027).
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KljmdImjZ fhjnheh]bg_kdbo baf_g_gbc ojmklZebdZ ijb hkeh g_g
gZnhg_ojhgbq_kdh]h i_jkbklbjmxs_ ]h \hkiZe _gby i_jbn_jbqg_kdbo |
b iehkdhc gZklb pbebZjgh]lh |I_eZz
> ?Abgh\bq < B\Zgh\Z < < B\Zgh\Zz
GZmqguc jmdh\h~bl_ev “hp_gl ~fg X B AZimkdZeh'
Kb[bjkdbc J]hkm~ZjklI\_gguc f_~bpbgkdbc mgb\_jkbl |
Jhkkby ] Lhfkd me Fhkdh\kdbc ljzdl
H[s _klI\h k h]jZgbqg_gghc hI\_IklI\_gghklvx ©=jZg” J _|IbgZ
Jhkkby ] Lhfkd me , % kdjjmrgi6,5634045
e-mail: i_kate@mail.ru

The structure of morphological changes of the lens in complicated cataract in patients
with chronic inflammation of peripheral retina and pars plana of the ciliary body
D.E. Zinovich E.V. Ivanova, V.V. lvanova
ScientificSupervisor Ass Prof., Dr. Y.I. Zapuskalova
The Siberian State Medical UniversiBussia Tomsk,Moskovskiy trakt,2, 634050
2//& ©*UDQG HRHsgid, Qomakyiokrushina str9, p.16,634045
e-mail: i_kate@mail.ru

Abstract This study aims to identify the morphological features of complicated cataracts in the setting
of intermediatauveitis among young people and to contribute to the effective identification of patients
with risks of intermediate uveitis to prescribe effective therapy and improve their quality of life

Key words cataract, optical coherence tomography, intermediateitis

<\_"_gb_

lh "Zgguf <k_fbjghc hjlaghahhogzg \dbwkzf fbj_ gZkgblu\zZ _I]
hdheh fbeebzj*Z q_eh\_d kh ke_ihlhc b kezZ[h\b® _gb_f DZIlZ
\ "msbo f_klI kj_"~b h[jZlbfh]lh gZjmr_gby aj _gby \ flbemqgd \[he\
deZkkbg_kdhc \hajzZklghZabB\Zj&#y2b ex” _c klZjr_ e | 1ljb wlh
k _]h~rgyrgbc ~ _gv \h \kzf fbj_ gZ[ex”"Z |ky ©hfheh _gb_2 dZIZj
g_h[oh”~bfh h[jZlblv ijbklZevgh_ \gbfZgb_gZ iZpb_glh\ hl Ah

kemqZ_ "“bgzZfbdZ b fhjnheh]by ihfmlg_gby ojmklZebdZ g_ khhl
dZjlbg_ k_gbevghc dzZlzZjzdlu > @

Wlbheh]bq _kdb_ nZzZdlhju \uaulZxsb_ jZa\blb_ dzZlZjZdlu m eb
]Jimiiu jZaghh[jZagu ljz\fZlbg_kdb _ k\yaZzgguf_gKk §Zgmkl\gb
lhdkbgq_kdb_ \ Ihf gbke_ bgn_dpbhggu_ b f _~bdZf _glhagu_ ljb
iZpb_glh\ m dhlhjuo gZ i_j\uc \alJey” g_ ij_"klzZ\ey Iky \hafh guf
dzlzjzdIB].>

ljb [he__ ]Jem[hdhf h[ke_~h\Zgbb m iZpb_glh\ *"Zgghc ]jmiiu a
ijbagZzdb ojhgbg_kdh]lh \hkiZe_gby i_jbn_jbqg_kdbwojhlgltg ekhdhJh Io
i_jbn_jbg_kdh]lh m\_blzZqIhONMg_dhlhjuo kemqgZyo ih"I\_j " ~Z lky
ijh\_"~ _ggh]lh dgjnkigh]lh e _[@dl.gbxa\blb_ dzlzjzdlu ijb hkljhf 1 _q
i_jbn_jbg_kdh]lh m\_blZ hibkZgh b khklzZz\ey | ih "Zgguf@bl\_JEImj
" \j_fy f _ozgbaf jZza\blby hkeh g _gghc dzZlZjzdlu ijb gZebqgbb ojh
gZ djZcg_c i_jkkn lgddb g_ bf ~ llZesvghilbkzZgby : hiZzkghklv OIM
aj_gby hij_"~_ey_Iky \h fgh]lhf jZa\blb_f _]h hi*"ZezdgdodhkEhagughb
fZdmeyjguc hlzd hnlZevfh]bi_jl_gaby hlkeh_gb_ k_IqgZldb > @



Wdki_jbf_glZevgZy qZklv

P_evx bkke_ "Huedbwu” e gb_ fhjnheh]bg_kdbo hkh[_gghkl_c
dzlzjzdlu gZ nhg_ OIM kj_"b ebp fheh”h]lh \hajzklz < bkke_"h
358iZpb_glh\ \ \hajzZkl ~hhl e | kj_~gbc \hajZkl e_lI fm qbg
169q_eh\_d "~ _I89tg eh\_d <k_ iZpb_glu [ueb jZza”_e _gu gZ "~\_ ]j
\dexqZeZ iZpb_gllg\hkibybXZgguf OIM b khklZVYepeZglh\ lezZa |
]JimiiZz kjZz\g_gby \ dhlhjmx \hreb iZpb_glu [_a khimlkl\mxs_c \hkiz
leza iZpb_glhazZa Djbl_jbyfb bkdexg_gby y\eyebkv \hajzZkl f
52e_| khimlkl\mxsb_ aZ[he_\Zgby ]JeZaz |jzZ\fu ]JeZa h[s_khfZlb
ijbzf e_dZzZjkl\_gguo ij_iZjZIh\ kihkh[gu_hWes\Z) v gudadd id | u

IZpb_glzf h[hbo Jhhhrbigbkv bkke_ ~h\Zgby [bhfbdjhkdhiby k n
(Mediworks DblZc hilbg_kdZy dh]_j _glgZy Ihfh]jZznby HDL kljmdImj
mkeh\byo madh]lh b f_"~bdzZf_glhagh jZkrbj_cgBEdd2jl6BOAfb"2SWRY XH

J amevlZlu

< kljmdImj_ fhjnheh]bg_kdbo baf_g _gbc ojmklZebdZ gZb[he
iue_\b~gu_ ihfmlg_gby i_jbn_jbg_kdh]h dhjl_dkZz km[dZikme
km[dZikmeyjgu_ \Zdmheb kibp_\b~gu_ b debgh\b”gu_ ihfmlg_
dhjl_dkzZ miehlg_gRlklj g¥®jtzkv ij_bfms_kI\_ggh kj_~b i&plb igdh\
wlhf h[sbc ijhp_gl gihémfgdygboojmklZebd_ ih Ibim hkeh @glgghc d
ki _~b iZpb_glh\ hkgh\ghc ]Jjmiiu khklZ\be kj_~b "~ iZpb_glh\
lhevdh ijb wihb \]jm{iiEo qZs_ \k_]h \klj_gZebkv dhf[bgZpbb
ojmklZebdzZz KjzZ\gbl_evgu_ ~Zggu_ kj_"b iZpb_glh\ "\mo ]jmii ijb\

LZ[ebpZ
Kjz\gbl_evgu_ ~Zggu_ iZpb_glh\ b ijbf_ju iZlheh]hzZgzZlhfbg_kdbo baf_g_g
\ bkke_"mhfdpmiiZo

Hkgh\gZ =jmiiz
<b” ihfmlg _gb ]imiiz kjZ\g_g ljbf_ju
Q ]JeZa Q ]JeZa

lue_\b~gu_ ihfml
i_jbn_jbg_kdh]| 203,100,06 | 29, 18,7%
dhjl_dkZz

Km[dZikmeyjg
ihfmlg_gby \ Ihf| 93, 45,8% 0
ih Ibim ©az”~g_c

Km[dZikmeyjgu_ | 87,42,8% 21, 13,5%




debgh\b~gu_

Kibp_\b~gu_ |

ljh~he  _gbZ[ebpu

ihnfmlg_gby | 116,57,1% | 7,4,5%
i_jbn_jbg_kdh
dhjl_dkz
Miehlg_gb_ yA 91,44,8% | 58,37,4%
HikmlkI\b_ ihfml 0 37, 23,9%

AZdexq_gb _

Lzdbf h[jza

bf x| [hevrh_

\uy\egbx iZpb_glh\ ]jmiiu jbkdZ gZebgby OIM
kljmdImj djZcg_c i_jbn_jbb JeZagh]h *"gZ gZagZq_gb_ k\h_\j_f_ggh

e g_gby qglh ihfh I \ ~Zevg_cr_f ba[_"Zlv gZjmrZxsbo aj_gb_

hf \ j_amevlZl_bkke_~h\Zgby fu \u”_ebeb hkgh\gu_
fhjnheh]bb ojmklZebdZ ]JeZzaZ m fheh”uo iZpb_glh\

agZq_gb_ "ey

\ukhdh_dzq_kI\h “bagdpheedZ| iPpbbglh\

3DWWHUQS

ultrastructure of the anterior lens epithelium: A transmission electron microscopic study //Indian
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Hormonal Regulation of PotatoRegenerant Resistance to Hypothermia
M. Kadyrbaev? E.V. Boykd
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E-mail: kadyrbaev.maks@mail.ru

Abstract. The effect of préreatment with melatonin (Mel), indeRacetic acid (IAA), and salicylic
acid (SA) on cold tolerance of potato regenerants studied. Hormone treatment significantly
LQFUHDVHG SODQW UHVLVWDQFH WR K\SRWKHUPLD f& GD

the photosynthetic apparatus, IAA regulated growth processes, and SA activated the antioxidant
system. IAA shaed the highest efficiency in protecting plants from cold stress.

Key words: Solanum tuberosum, plant hormones, cold stress, antioxidant system, regenerants,
melatonin, 1AA, salicylic acid

<\_"_gb_

< mkeh\byo g _klZ[bevghkkbgdebfgldeXkZxlky gZjmr_gby hilbfZ
| fi_jZImjguo j_"bfh\ “ey \ha”_eu\Zgby k_evkdhohayckl\_gguo dmev
\uau\Zxl hdbkebd kéjvckk kms_kI\ _gghc yebywk&BlZgh\bl _evgu_ ijhp_k
jZklgbya@> WIZ ijh[e_fZ hkh[_ggh ZdImZevSaanyne yubdrdguiiry, ey
azZgbfzxs_lh q_I\_jlh_ f_klh kj_~b ijh~h\hevkl\_ggulobaneNKling th h[t_

Nblh]hjfhgu b]jZxl dexqg_\mx jhev \ j_ Jmeypbb aZsblgugf_o0Zgt
klj _ kkZo F_eZlhgbg F_e \uklmizZZgtlzhdkbB@EydaZsbsZy jZkl _gby
hdbkebl _evgh]h klj_kkZ DZd ihdZaZgh \ 45A@o0 fbkkzl hgh\d gfthy ol
fhrbbhpbjh\ZIckMNb_bg/ rBebhek mkdbkehlu BMD BMD j_Imebjm_1 ij
jhklzZz b jZza\blbygzkllhgd _ nhjfbjm_| ZYahlb\gd klj_kWhdtkl\by
KZebpbeh\Zy dbkehlZz 6% \hle_gq_gZ \ nHhjfbjhi\d&h]_ | kdogkH]H g
bffmgblZIlb d g _]Zlb\guf Z[bhlbg_kdbf f&dlhjhf kj_~u

P_evx jZ[hlu Jueh bamq_gb_ jhebc hi[jZ\Ajlblb dveElhgbghf BMD
kZebpbelkdbkelthhj Jmeypbb ohegbhimkibhjZlcli dbg_jZglh\ dZjlhn_ey

Wdki_jbf_glzZzevgZy qZklv

Bkke ~h\Zgby ijh\h*"beb ¢gZ ]jZzkl|ZDOdblym dZjlhn_ey kj_"~g_jZgg_
Em]Jh\kdhhemq_gguo f_|Ih~"hf fbdjhdehgZevgh]h jZafgh :Jgbp ba Z
kj_"g_ KJ gzZklih[_1Z -*g_\gu_ j_1_9g_jZ&alhjfbjh\Zggu_ gZ I\_j~h

iblzl_evghe kfmjZkbkdm]Z \ ijh[bzdZolbjh\Zeb \ | _q_gb_  kenlhd d
50 kj_~_ FKZIfhkn_jghez]Dhjgb jZklh[gB[Zlu\Zeb jZkI\hnjZfb F_e B
beb 6% \ dhgp_gljZpbb fdF \ |_q_gjhfu\ZgbglhkeiZkl gby

dmevib\bjh\Zélhd k@l f ihA\_jdébx~bihl j#D f&\ | _q_gb_  kmlhd
k ihke "mxsbf \hkklZgh\e gb _fijb f& \ 1l g _gb_ kmlhd



:gZebabjh\zZeb fhjnhf_ljbq_kdb_ iZjzf_lju kh”~_j Zgb_ nhlhkbgl_
ijhebgz zZkdhgbhkéhlu bgl_gkbighkdbkgh]lh hdbke _gby ebib”h\
Zdlb\ghklv Zglbhdkb”*Zglguanin_jidgbi™M\bkikKHzaui _jhdkbXzAdbZjgh
kh™ j°Zgb_n_ghevgua Khihbgbddd® j Zgb_ bg”b\btraZevghulm™h\

J amevliZlu

MklZgh\e _gh qlhgjulih@nmd ggu_ ba jZagub[mldZkjdagbgZebkv i
ihl_gpbzZem jhklZ b gm\kl\bl_evghklb d ]bihl_jfbb [hé&volZiiZdl_jk
jZaf_jZfllhevrc ebghh[_]Z b gZdhie_gb_§) [brKfjZzkgugbx k KJ

lj_~h[jZ[hldZ ]hjfhgzZfb kms_klI\_gghehmMhedgtlhklv j ] _g_jZglh\
dZjlhn_ey qlh ijhy\enkedtikjv g\ob g _jZpbb jZkhkeb klj_KkzZ\g_gb_
wnn_dlh\ A _ chktbbgyzdh\hc dhgp jgbagpdbnblh]lhjfhgh\ ihdZaZsesh qlh
bghjfhg\~ ckl\h\eg_j_a ki_pbnbq_kdb_ f_ozZgbafu

H[jZ[hldZz f_eZlhgbghf kihkh[klI\h\ZeZ ih\ur_gbx kh”_j Zgby n
ib]f_glh\ < ebklvyo KJF_e 6 m\_ebgb\Zehkv kla*bbjgZgb boe&hjhnbee
kKhhi\_IklI\_ggh Z I1Zd _ dZjhlbghbRjiA\@Zgbkgkjlhe f Kh]JeZkgh gZrb
bkkehnVZgbypf8@ f_ezZlhgbg j_]Jmebjm_i\hHblkedH )\ ElvgiZeZ gk Ihel
M h[jZ[hlZgguojZkleglmZ[ex*Ze\ur_gb_ kh” _j Zgby ijhebgd gZ
dZjhlbghb’og\bb_gb_ hdbkebl_evgh]bghklglkbkghkhb IHE. gZ

JZkl _gby h[jZ[hlZggu_ BMD 7~ fhgkljbjh\Zeb gZb[he__ wnn_dl
ihke _ oheh”h\h]h Iklj*KKZ[hIBE D h\urZezZ jhklh\hc ihl_gpbZe jZkl_
m\_ ebaqitMebgdhjocgZ b iehszZélklhtih\ _joghklb4dgZdh kjz\g _gbx k
g_h[jZ[hlZggufb jzZzkl _gbyfb ihke_ ]bihl_jfbb LzZd _ hilf_qZeb ih\u
Zglbhdkbrzgklkdhj[bghtlbkehlu gZ b Zdlb\ghklb i_jhdkb”~Z%u gZ
M:JBMID® m\_ebgb\Zehkv kh”_j"Zgb_ n_ghewgyws kh_"mldhghb
k\b™ | _evkli\m_I| h[ Zdhh@ijhbhg_gZghichdkbZgbdkh fu

6% hdZaulZeZ gZb[he__ \ujZ  _ggh_ \ebygb_ gZ Zglbhdkb”"Zg
bgl_gkb\ghklv THE 7~h dhgklblmlibWwh]Zkimpkigg$ 6 b KJI6$ 6
Mh[jZ[hlZg8§A¢Zkl _gbZ[ex”Zeb ih\ur_gb_ Zdlb\ghklbb Kkth® gzZZgby
ZglhpbZghintfunezZ\hghb”h\ gb khhi\_IkI\ dikih[ _ggh bgl_j kguf
Zki_dlhfckNM\b$A y\ey |ky baf_g _gb_ dzZq_klI\_ggh]lh khklZ\Z neZ\hgh
<W@bgZeba ihdZaZe hkh 69®ihl_jfbb m\_ebqgb\Zez kh”~_j Zgb_ d
8jZa b jmlbgzZz \ jZazZ aZzZ kq_I| kigpo”jdky mghligygZ

<k_ bkke_"h\Zggu_ J]hjfhgu \ebyeédlf gz Vhtgnzy hlghkbl _evg
kh~_j"Zgb_ \h”u \h \k_o hjl]EgB&ejZRbigb_ jfbb wlhd m SAS
gZ[ex"Zeb ihegh_ \hkklZzgh\e _gb_ \h~gh]h klZImkzZ "~h mjh\g
g_klj_kkbjh\ZgguocjzZzkl_ghb

lhemqg_goggZfbj_amevidZhu nhlhkbgl_Ibg_kdbf ihd&Bha&Zd kenyxflky k
ANZgguf® @ ;uqdh\ khZ\IhjBf® ihdZazZ\rbfb"ZqlBhpby jZkd_gbeh”™m
khijh\h ~Z 1ky ih\ur_gb_f Zdlb\ghklb ]_gh\ ZiizjzIzZ ljZzgkdjbipbb o
NZggu_ "“hihegyx!l ij_~u"ms__ hKke\*dWgphf *ueh ihdZazZgh \eb
f eZlhgbgZ b BMD gZ aZsblgu_f _ozZgbafu j_]bgoh2dMi\dZKhnkky
Fu mklZzgh\beb qlh f_eZlhgbg wnn_dlb\gh aZshesZiiZjzhlhdkigl]Hbqg
\ebygb_ gZ Zglbhdkb”~Zglgmx kbkl _fm f_g_  \ujZ Wbt fih] &h Z\glvg b>
k\yazZzgh k |_f qlh kzf f_ezZlhgbg fh | \uklmiZlyZehdbojodkb”Z
j_amevlZlu [ueb ihemq_gu gZfb jZg__ ijBAbgs g hgebhiy baeblik yadg by
i_1_9_jZglh\ dZjThn_ey >



AZdexq_gb_

lhemqg_ggu_ j_amevlZlu k\b™ | _evkl\mxl h i _jki_dlb\ghklt
ij_~h[jZ[hldb ]hjfhgzZfb 7~ey ih\ur_gbggpbohtkdb "h@dkdhdBjlhn_ ey
AZsblghckMb Jhjfhgh\ j Zebam_I|ky g _¢dhdijgdagbggiglbhdkb”~Zglg
kbkl_fu glh kdZau\Zbakyg oopbagu mjhlgec f_I1Z[hebafZ_eZlhgbg
ij_bfms_kI\_ggh \eby_ | gZ nhlbkbgZjZbhqg BkMBZjhklh\u_ ijhp_kku
ZSA g2 lhjbqguc f_1Z[hedalh[he__ wnn_dlb\guf hdZaZehkv ijbf_g_g
fh™ | Julv k\yazZgh k __ dhfie_dkguf \ebygb f gZ jhklh\u_ b aZ
jZkl_gb

IlhgbfZgb_ nbabheh]bgq_kdh]h f_oZgbafzZz \uoh”Z JdZkllhnklkX be
yley |ky \Z guf rzZ]hf ”~ey ih\uecqgly\thklmkjlhlicldglbheh”m |lhemqg_ggl
j_amevlZlu fhiml [ulv bkihevah\Zgu Ney jZajZ[hldb kihkh
ohehhegdbhklb dZjlhn_ey \ ijZzdlbd_ jZkl_gb_\h~klI\Z

J _amevilZlu bkke_"h\Zgby Z2hcksdoq\gihég] gby ]Jhkm~Zjkl\_ggh]h
Fbgh[jgZmdb Jhkkbb ijh-20240009).0
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DZj~bhijhl_dlhjguc wnn_dl ZedZehb”Z ahg]lhjbgZ ijb wdki_jbf_glz
kbg~jhfz IZdhlkm[h
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Cardioprotective effect of thesongorine alkaloid in an experimental model of takotsubo syndrome
M. Kilin, A.V. Mukhomedzyanov
Scientific SupervisorProf.,PhD. L.N. Maslov
Tomsk National Research Medical CenterCRtdiology, Russia, TomsKjevskayadtr., 111 a, 634012
E-mail: kilin112233@gmail.com

Abstract At present, a disease known as Takotsubo syndrome is a rare but dangerous condition
observed in 0.&.5 % of patients with acute coronary syndrome. Théadspital mortality rate
ranges from 3.86 to 12%, which corresponds to the mortality rate of acute myocardial infarction.
The primary etiology is considered to be severe emotional stress, which leadsetssive
activation of the sympathetadrenal systemThe study was conducted on 48 Wistar rats. Stress
induced cardiac injury was modeled by immobilizing the animals on their backs, after which the
radiopharmaceuticaf® Tc-pyrophotectwas administeretb assess heart damage under emotional
stress. Thus, it cabe concluded that the alkaloidrsgorine may reduce stressduced cardiac

injury.

Key words:Takotsubo syndromalkaloid songorine

<\_"_gb_

Klj _kkh\Zy dzZj*bhfbhizZlby beb kbg”*jhfjl2dHhligrh[h ITKL _ \j fy
hizkghmZ[he \Zdblhjh_ gZ[ex”Z I#6 m[hevguo k h[sbf dhjhgZjgu
kbgrjhfhf=hkiblZek§Ziyghkkhihklz\bfzZz kh kf_jlghklvx ijb hkljhf bg
fbhdzjrz k ih~t_fhf k_]fKglXi 65Xu_ [ue hibkZg \ YihlgBin\b ihemqgbe
k\hz gZa\Zgb_ ih ZgZeh]bb k nhjfhc IjZ*bpbhggh]h yihgkdhkh khkm
©lzdhlkm[h? dhlhjmx ijbh[j_IZ_| e_\uc "_em”~hq_AZijlbew\Ef @ Z[dLs \
"bZ]lghklbjm _Iky m "~ fgghgZm&Zevgh]h \hadjZkldehylhl _evgh k\yaZg
baf g gbyfb \ JhjfhgZevghf nhj_ b gm\kl\bl_evghklx d dZl_oheZfbg

Hkgh\ghc wlbheh]b_c ijbgWw[jkigbgdhljZz"j gZebgZ ba kbfiZlbq
| jfbgZe ¢ \ fbhdzj®_ beb fh[bebaZpby 2Z"j gZeb@Z IbdhggZ"i
wfhpbhgBeélvg klj_kklh\ur_ggZy dhgp_gljZpby dZl_ohezZfbgh\ fh _
\Zahdhgkljbdpbx fbdjhkhkm2bklmx “bknmgdpbx ijyfh_ Thdkbq_
dZj*bhfbhpblu ijb\h”y d jZa\blbx IjZgablhjghc hkrmgdiplinly stbhdZ
\j _fy hlkmlkl\mxI| ki _ptbnldglk®u e _q_gby KL gZijZ\e _ggu_ gZ iZlh
a\_gvy aZl[he_\Zgby < wlhc k\yab ij_"klzZ\ey_|ky ZdImzZe
dzj~*bhijhl_dlhjguo Z]_glh\ kihkh[guo kgb ZIv ih\j_"~_gb_ fbhd
bg"mpbjh\Zgguo khklhygbyo

P_ev jZ[hlhp gbldZj*bhijhl_dlhjguc wnn_dl ZedZehb”Z ahg]
fhr _ebjh\Zgbb kbg”jhfzZ IZdhlkm[h

Wdki_jbf_glZevgZy gqZklv
Bkke_ "h\Zgleh ijh\_"g@gM8 djukzZzkkzfdzZobklZKIlj_kkh\h_ khklhyghb
fhr_ebjh\Zeb ~\mfy kihkh[zZfb f_Ih~hf bffh[bebaZpbb “b\hlguo g.
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24 gZkh\lzd h~rghdjzZlguf \\_"-gbj_fghfbf_IbalZijhl_jbghezZ \ "ha_ f]
glh \vuaul\Z | debgbqg_kdb_ ijfjy\e Iglhy golb rihhgluf Ijb ~u \\b”~be
\gmljb[jxrbggaédZehb”jabg\Mha_ [3] dey hp_gdb kl_i_gb ih\j_"~_
fohdZjrZ bkihevah\Zeky jZ "bhnZjfzZp \IBfTckibhlenhkniZljZIldhlhjuc
ba[bjZl_evgh gZdzZieb\Z_Iky \ mgqzZkldZo g_djhaapbih\j Bafgbywz
ijh\h~behkv k bkihevah\zZgb_f kpbglbeleypllghgldZh]h §aféxX|1ZIu \ujz z
\ mkeh\guo _“bgbpZo gZdhie_gbyKpZblki§ Ikdmd ZgZeba ijh\h~be
ihfhsb djbl_jby FMiglpgd k bkihevah\ZgbSTATIFIACAZ3. <k _ ~Zggu _
ij_~klz\e_gu \ \b~_ f_~bZgu b f_"d\Zjlbevgh]h jZafZoz
>ey “]jmiih\h]h kjzZ\g_gby bkihevah\Zeky g_izZjzZf_l|jbgitkhlgd djbl
Mjh\_gv klZlbklbg_kdhc agZgbfhklb<igb®bfzZeky ijb S

J amevlZlu

edZehb” ahghtijmyrig&dhie §Bc-ibjhnhknzlz gz ih kjZ\g_gb
Jimiihc kljdkigljhey HAgzdh ijb klj_kkh\hc fh~_eb \ua\Zgg
bahijhl _j gheZz \ ~"ha_bkihfdvailh\Zadlhjbgz \ lhc *_ ~ha_ g_ f] d]
ih\ebyeh gZ mjh\_gv Z®deniftnj by p kb Zjlizk .

CTPECCH+30HIOPHH 13onpotepuHon 30HIOPUH+M30MPOTEPHUHON

Jbk :ddmfmé&9pkipjhnhknz\adzgb fbhdzjrz
Klj_kk ahglhjbg f] d] Ij_odjZlgh \gml!jbgjxijhygjbghe f] d] h~ghdjZlgh
\gmljb[jxrbggh ahglhjbg f] d] Ij_odjzZlgh pg@0bg)ixrbggh

J amevliZlu
MklZgh\e _glhh ZedZehb” ahg]lhjbg kihkh[_g mf_gvrZlv ih\j_"~»
bffh[bebazZpbhgghf fh”_ebjh\Zghbplljh\Kkggh]h ih\j_"~ _gby k_j*pZ

Alhju \ujz Z_| ijbagzl_evghkiv_kkhjmf g E G FZkeh\m aZz
dhgkmevliZlb\igrhixsv ijb ieZgbjh\Zgbb bkkE_FrhdZglhyphee dlib\m
eZ[hjzlhjbb wdki_jbf_gdZevgtheh]bb GBB dZj*bheh]bb Lhfkdh]h
| ogbg_kdmx ihfhsv

Bklhggbd nbgzZgkbjhXggbykhfkdh]h GBFP ©J _p_ilhjguc b kb]g
f_ozgbaf dzZj*bhijhl_dlhggthimrevp_jh]_ggh]h b Zglbghpbp_ilb\gh]h
ZedZehb”Z ahglhjbgz?
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Qbke _ggh_ fh~_ebjh\Zgb_ gZijy _ggh]h khklhygbfieZgdkll2f ©d
ijbdj_ie_gbb k ihfhsvx \bglh\
<< Dbf
GZmqguc jmdh\h”*bl_ev mjfhing KRhX Kfhebg
BgklbIml nbabdb ijhgghklb b fZl_jbZeh\_~ gby KH J:C
Jhkkby ] LhflkdZ”ijfbq_KR#Mb&340%
E-mail: valeriiakim@ispms.ru

Numerical modeling of the stress state in the system "bongnplant”
when fastened with screws
V.V.Kim
Scientific Supervisor: Prof., Df.Yu. Smolin
Institute of Strength Physics and Materials Scienc&k88
Russia Tomsk, Akademicheskstr., 2/4, 634055
E-mail: valeriiakim@ispms.ru

Abstract. The paper presents the stuafythestress state ithe system "bor#mplant” under static
loadingdue to screw fasteninghe relevance of this topic is due to the wide application of implants
in orthopedic and dental practice, where it is important to ensure reliable interaction between the
implant andsurrounding tissues.

Key words mathematical modeling, facial bones, custom implants, stfieste-element method

<\~ gb_

LjZz\fu b azZ[he_\Zgby dhkiebpg\bgkhd&rzklb ij_~klzZ\eyxl kh[hc I
kZzfuo keh'guo \ e _q _gbb ihkdhevdmad gdpghk\yaZpgudbk hjl]ZzgZfb Jheh
r b Ijb gZebgbb agzZqbl _evguo dhklguo ~_n_dlh\ \hagbdz | g
mljZg_gguo mqzZkldh\ k ihfhsvx bfiezglzlh\ 1hjzZz  _gb_ dhkl_c ebpz
nmgdpbhgZevguf gZjmr_gbyf gh b d khpba&kddiefvdph[edhkib eby
\uihegyx!l IZzd _ wkl_Ibg_kdmx nmgdpbx Ihwlhfm ey \hkklZgh\e _¢
wkl _Ibdb q_eedkpghhc h[eZklb gZb[he_ _ ih”oh”ysbfb yleyxlky b
bfiezglzZlu Ijhp_kk ijh_dlbjh\Zgby IZdbo bfieZglZlhbcibzZ\ggphj¥Zghb
khhi\_lkl\mxsbo fZl_jbZeh\ "ey wg”~hijhl_abjh\zZgby Ij_[m_Il ijh\_~"_
fh"r _ebjh\Zdbyexw *"ZgghZ[hluy\ley |ky fh” _ebjh\Zgb_ gZijy _ggh]lh k
gZklb ebp_\hc dhklb b bfiezglZ ijb dj_ie_gbb \bglZfb

Wdki_jbf _glZevgZy gZklv

Fhr_ebjh\Zgb_ J[ueh \uiheg_gh k ihfhsvx f_Ih”"Z dhg_qggu
ijhljzffghf dhfie_dk_ $%%$486 Ijb j_r_gbb azZz~Zqgb [ueb \u[jZgu
ithkljh_gghc ih DL iZpb_glZ b bg”b\b"mZevgh]h bfiezglzlz
lj _of jguo fh” _e ¢ |ZdhcpbbgnibkmhXZgguo gZ DL \hagbdeb ke
ihkljh_gb_f jZzkq_lghc k_Ildb b Ijm~ghklb ijb j_r_gbb dhglZdlghc az
koh~bfhklb jzkg_Ih\ b bo hilbfbaZpbb J[ue ijh\_~_g ih”[hj iZjZ
dhglzdigh]lh \azbfh”_ckl\by > @

AzrZgb_ izjefdhjhlzdlgh]lh \azZbfh”~_ckl\by hdzZau\zZ_| agZqgbl_e
koh~bfhklv b "ebl_evghklv j_r_gby az”~Zqgb >ey j_r_gby aZz’
nhjfmebjh\dZ dhglzZdlgh]h \azZbfh”_ckiilby j@ighk o3y hésuriadeH
ihkdhevdm y\gh \u”_eykRbdydMjmxsb_ ih\_joghkbBz~Zgbb k\hckl\
dhglzdlz f_"~m \bglzfb bfiezZglZlhf b mqgzkldZfibljdgklb “Neneh



hij_~ e _gby khhilghr_gby f_"~m ghjfZevgufb b k~\b]h\ufb kbezZfb i
dhglzZdlibjmxsb_ ih\_joghklb b ~Z\e fgdhZij\Z e | fibeov gh

Hkh[h_ \gbfgpddm” e _gh kedylgbZjzZf_ |jh\ ©O"Z\4@a Zakhplessure:
closure gZ koh”bfhklv jzkq_Ih\ b dhebqg_klI\h bl_jZpbc

05,1

*Surface Interaction, name~IntProp-nplZblk s

1.,
*Friction, slip tolerance=0,005
0.08,
*Surface Behavior, pressure-overclosure=TABULAR
** Prss / OVERclosure. 1lst press must =0.0
0.0 , -0.4
=o0.01 , -0.1
0.1 » )

®

®
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{ 1io00.0, 0.01 o

-]

05 04 03 0.2 04 [
Closure (mm)

JbK. AZ\bkbfhklv iZjZfolGha _gdZah]

AZ\bkbfh®&lZ\e ghZahijhbeexkljbjh\ZgZ. gzGB&bgb_ djZcg_ gbad
NZ\e gby ijb [hevrbo aZahjZo mdZau\lZ | gZ |Ih qglh dhglZdlu [ueb
ZgZebaz gh k fbgbfZevgufb gZ]jmadzZfb WIh h[_ki_gqbeh g_h[of
wlZi_gZgZevgh]h kfudZgby k g [hevrbfb mkbebyfb

< j_amealvl ijh\_~_gby |_klh\uo jZkq_Ilh\ J[ueb \u[jZgu agZqg_c
h[_ki_gb\zZxsb_ koh”bfhklv ijb gzZbf gvr_f dhebqg_kI\_ bl _jZg
bkihevah\Zgu ey "Zevg_crbo jZkqg_Ilh\

AgZg_gby mijm]bo oZzZjzdl_jjkdlthac "deyjZibdb b dhklighc 1dZg
ijb\_~gu \ IZ[ebp_

LZ[ebpZ
F_oZgbqg_kdb_ k\hcklI\Z dhklb b d_jZfbq_kdh]h bfiezglzlZz
GZa\Zgb_ Fhrmev Xglz = Dhwnnbpb_gl ImZkk
DhklgZy IdzZgv 7 0,28
D_jZfb @i, Al,0s) 9 0,25

GZ i_j\uo "“\mo wlzZiZzo fh”~_ebjh\Zgby gZijy _ggh]h Kkhkl
©dhkbfiezglzla [ueb bkihevah\Zgu ~“heb ebp_\hc dhklb jZaguo jz
wlZi_ [ue bkihevah\Zg njzZ]f_gl dhklb ijbfudZxsbc d eZl _jZevghc
\Ilhjhf wlZi_ iheh\bgZ ebp_\hc dhklb Gz Ij_Iv_f wlzZi_ d dhklb
"h[zZ\e _Yudgu \ dZg_kI\_ dj_ie_gby>ejypokKhe _ Ihggh]h mg_|Z keh gh
fhr e c b h[_ki_qg_gby Ihqghklb jZzkq_Ih\ [ueb bkihevah\Zgu |_I]j
Dhebq_kl\h dhg_qguo we_ f _glh\ \ jZkg_Ilghc k_Id_ ey dhklb khklz
k hi\_jpklfb+150631. GZ Ij_Ivf wlZih® _ebjh\Zpgbgb "~h[Z\e_gu dj_i_"gu_
we_f_glu b hI\_jklby \ fh”_eyo dhklb b bfiezZzglzlZz Kha”~zZgb_ hl\_jl
dhgnb]lmjzZpbx \uahiedgbl_evgw[e d ijb kha~Zgbb jZkqg_lghc k_
>eynki_rgh]lh ihkdyh kg ldb [ueb ij_"ijbgylu rZ]b ih mkljZg_gbx
I\ _j~hl_evghc fh™_eb kh]eZkgmRBAQUR.f glZpbb



Jbk. JZag _k_ggZy ko #izfi@dpkavd k \bglZfb

J amevlZlu

:gZeba jZKkij_~_ e _gby bgl_gkb\ghklb gZzZijy _gbc ihdZaZe
gZijy _gbZ[ex”Z _Iky \ h[eZklb kh_"~bg_gby bfiezglzZlZ k dhklvx W
glh "ZggZy ahgZ gzZb[he__ ih”\_j° gZ dhgp_gljZpbb gZijy _gbc i
ihroh”~ h[_ki_gbe ihemq_gb_ [he__ j _Zebklbgguo j_ameviZlh\ |
kbkl _fu \ mkeklpg kdh]h gZ]jm  _gby \ualZggh]h dj_ie_gb _f bfie.

AZdexq_ghb

<uiheg_g jZkqg_| gZijy _ggh]lh khklhyghlyfiedglzZig@ @obhé&jvie gbb
bfiezglzlz d dhklb k ihfhsvx \bglh\ :gZeba jZkij_~_e_gby gZijy _
hkgh\_ fhyh\&@lgby ihdzZazZe qlh \ ahgZo kh_"bg _gby bfieZglzZlZ k
dhgp_gljZpby gZijy _gbc dzd \ kzZfhf bfiezglzl_ 1Zd b \ dhklg
fZzdkbfZevguc mjh\ _gv bgl_gkb\ghklb gZijy  _gbc [_a bkihevah\Zgby
ijb bo gzZbbdgjbqg_f \ ihke_"g_f kemqgZ_ dhgp_gljZpbb gzZijy _gbc ijhy\¢

ljZzdlbg_kdZy agzZgbfhklv ~Zggh]h bkke_ ~h\Zgby aZdexqgZ_lky
ebp_\uo dhkl_c q_j_iZ b bgr"b\b"mZevgh]h bfiezglzZzlZ kha”Zgguo gZ
"Zgguo gdjh Ilgh]lh iZpb_glZz J amevlZlu ZgZebazZ gZijy _ggh]h
©dhkbfiezglzl2 fhlml [ulv ihe_agu ijb jZajzZ[hld_ ZgZeh]bgguo bfieZg

JZ[hlIZ \uiheg_gZ \ jZfdZo ]hkm~ZjklI\_ggh]h az~Zgby BNIF KH
FWRW20220003.
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Ki_dljzevgu_ oZjzdl_jbklbdb hk\_s_gby b bo \ebygb_
gZ dh]Jgblb\gu_ nmgdpbb kim”~ _glh\
<: Dhe_kgbdh\Zz
GZmqguc jmdh\Whipl @y gKk;. LmjZgh\
GZpbhgZevguc bkke_ _"h\Zl_evkdbc Lhfkdbc ihebl_ogbqg_kdbc
Jhkkby ] LhfkdghgZ
E-mail: vak134@tpu.ru

Spectral characteristics of lighting and their impact on students' cognitive functions
V.A. Kolesnikova
Scientific Supervisor: As®rof,, Ph.D. S.B. Turanov
Tomsk Polytechni¢Jniversity, Russia, Tomsk, Lenin str., 30, 634050
E-mail: vak134@tpu.ru

Abstract. This study examines the effects of red, green, and blue light on cognitive performance,
attention, and physiological responses. Adaptive RGB lighting system wateveloped to
dynamically adjust color and intensity. Results show that red light boosts physical activity but may
cause fatigue, green light enhances relaxation and cognitive perception, and blue light improves
alertness ancdconcentration. Adaptive lighting systems could optimize learning environments by
DOLJQLQJ ZLWK VWXGHQWVYTY ELRORJLFDO UK\WKPRMINgHQKDQ
Further research is needed to refine algorithms and assesgéomgcognitive effgs.

Key words spectral characteristics, cognitive functions, emotional state, adaptive lighting,
educational environng, biodynamic lighting systems

<\*_gb_

BkdmkkI\ _ggh_ hk\_s gb_ bl]jZz_ I dexqg_\mx jhev \ dh]gbl
wfhpbhgZevghf khklihlygbbeh]bg_kdbo ijhp_kkZo Bkke_ _"~h\Zgby ih-
ki_dljzevgu_ oZjzdl_jbklbdb k\ _1Z \dexgZy bgl_gkb\ghklv b p!
kms_kI\_ggh \ebyxl gZ pbjdz~rgu_ jblfu mjh\_gv [h”*jkI\h\Zgby b ¢
j_Zdpbb > @ < h[jZaimyj]l évgbygo ~ebl _evgh_ij [u\Zgb_ ijb g _il
hk\_s_gbb fh _I kgb Zlv dhgp_gljZpbx mom”rzZlv gZkljh_gb_ b ih
glh g _]1Zlb\gh kdZau\Z _|ky gZ mqg_[ghc ijh*mdIlb\ghklb > @

P_ev bkke_"bHbZglgplv \ebygb_jZaebqgguo kkgdlji\ &\et-ghdhzb kbg_
gZ dh]lgblb\gu_ nmgdpbb wfhpbhgZevgh_ khklhygb b nbabheh]bqg_k

Wdki_jbf _glZevgZy gZklv

>ey ijh\_~_gby bkke_"h\Zgby [ueh jZajZ[hlZgh-hkg| IbE eMgliZev
mkljhckljbhkl) iha\heyxjs Imebjh\Zlv p\_I b bgl_gkb\ghklv k\_1Z Bklh
kem bez k\_Ih*"bh”r"gZy e_glzZz kh”_j ZszZy k\_thbgua k " edegzzgfbbc\he g

gf Bgbc .0MfijZ\e _gb_ hkms_kl\eyehkv k ihfhsvx dK2ptMee jZ 60
Z ki_dljZzevgddlojdklbdb hk\_s_gby baf_jkebddyhnebd_jjhiS\8k 7
OHSP350LFA.

F_Ih”u hp_gdb dh]Jgblb\guo nmgdpbc b nbabheh]bg_kdbo j_Zdp
< bkke_ "h\Zgbb ma®zkKlimt\Zgdin Ihjuf if*eZ]Zebkv azZz~Zgby gZ \gb
\hkijbylb_ b kdhjhklv j_Zdmebqgigboj p\_Ih\uo j_"bfZo hk\_s_gb
h[t _dlb\ghc hp_gdb nbabheh]bg_kdbo j Zdpbc bkihevah\Zebkv
GZ]jm~guc imewkYefy Ihpaf_j _gby gZklhlu k_j*_gqguo khdjZs_gbc
NASA-TLX (Task Load Index)x*ey hp_gdb km[t_dlb\ghc mfkl\ _gghc gZ]jm
DZjhebgkd2yZrrkiZgeb\dWndp hij_~_e_gby mjh\gy [h*jkI\h\Zgby
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RdZeZ \bamZevgh]h mikfeeyghp &db ajbl_evghc mklZehklb
JbKL. Hk\_Ibl_evguc ijb[hj b jZ[hg__ f_klIh
J amevlZlu
< bkke_"h\Zgbb mqgzZkl\h\Zeb kIm”_glu dhlhjuf ijhpegdpaebkyv
dh]gblb\guo nmgdpbc | _kl ke_b gbjZalghkt keh ghklb | _kl kbf\hevc

| kI <« b | _kl gZ jZaebghby. :gZddba kh[jZgguo ihdgaudk2), gqlh

jZaebqggu _

ki_dlju k\_1Z hdzau\Zx| ki_pbnbq_kdh_ hehbgdmbb gz d

wfhpbhgZevgh_ khklhygb
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Jbk. =bklh]jZffu j_amevIZIh\ mqZkligbdZ wdki_jbf_glz



gZeba ~"Zgguo ihdZazZe qlh mqgzZklgbdb k [he__ \ukhdbf imevk
k\_1Z ljZlbeb [hevr_ \j_f_gb gZ \uiheg_gb_ |_klh\ @gki_fhe ¢ gmixZa
h[jZ[hldm bgnhjfZpbb b ih\ur_ggmx dh]gblb\gmx gZ]jmadm IjyfZy

hk\_ s gby g \uyle _gZ gh gZ[ex"Zebkv hij_~ e _ggu_ dhjj_eypbb

DjZkguc k\_| gf klbfmebjm_| nbabqg_kdmx Zdlb\ghklv b fha
gh ijb ~ebl_evigdf_ckl\bb m\_ebgb\Z_| mlhfey_fhklv b klj_kk A_
kgb Z | klj_kk b memqrzZ_| dh]Jgblb\gh_ \hkijbylb_ Kbghbc gf 1ih

b kdhjhklv j _Zdpbb gh fh™ | \uau\Zlv ajbl_evgh_ mlhfe_gb_

J amevlZliu ih”\_j ~2Zxl agZqbfhklo kiZpdfdepmklbd k\_1Z
h[jZzah\zZl_evghc kj_~_ b i_jki_dlb\ghklv zZ~Zilb\guo kbkl_f hk\_s.
ijhAmdlb\ghklb h[mqg_gby

AZdexq_ghb

JZajzZ[hlzggzZy kbkl_fz z~Zilb\gh]lh hk\_s gby ihalhebeZ \uy\bl\
jZaebqgguo ki_dIljh\ &h]gdbIg¥gu_ nmgdpbb kim”~_glh\ DjZkguc k\_I
Zdlb\ghklv gh kihkh[kI\m_I mlhfey_fhklb a_ezguc kihkh[kI\m_I |j
\hkijbylby Z kbgbc ih\urzZz | dhgp_gljZpbx gh fh™ | \uau\Zlv ajb
ljb wlhdjZzkguc b kbgha]k\l_ NuaulZlv e _Jdh_ gZijy _gb_ qglh ijb\h
"ebl_evghfm \uiheg_.gbx aZ”"Zq

lhemq_ggu_ j_amevlZlu fh]lml [ulv bkihevah\Zgu ijb jZajzZ[hld
kbkl f [bh~bgzZfbq_kdh]h hk\_s gby ”"ey h[jZah\Zl_evguo mqgj_"
[bhjblfu kinmh\ g< *Zevg _cr_f lj_ [m_Iky ijh\_~ gb_ ~hihegbl_evguo |
hilbfbazZpbb Ze]hjblfh\ zZ~Zilb\gh]h hk\_s_gby b hp_gdb “he]hk]j
dh]gblb\gh_ a”hjh\v_ mqgZsboky

X
N

Bkke ~h\Zgb_\uiheg _gh azZ kqg_| ]jZglZ Jhkkbckd282016Z mqggh]l
https://rscf.ru/project/2588-20162/
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Baf_g_gb_ ] _g_Ibqg_kdh]h eZzg”rZnlZ himoheb fhehgqghc "_e_au
jZaebgguo ko _f g_hz~tx\Zglghc obfbhl_jZibb
? :DjZ\ph\ZDRZ]Z[m” bg\:Z =Zilme[Zjh\Z
GZmqggudh\imd!l _ev.B D gB[jZ]bfh\Z
LhfkdmZpbhgZevguc bkke_~h\Zl_evkdbc ,fGBBpbdkdbtbp_gl]j
Jhkkby ] Lhfkd i_j Dhhi_jZlb\guc
E-mail: zderevee@gmail.com

Changes in the genetic landscape of breast tumors under different
neoadjuvant chemotherapy regimens
E.A. Kravtsova A.K. Shagabudinova&.A. Gaptulbarova
Scientific Supervisor: PB. M.K. Ibragimova
Tomsk National Research Medical CenirCancer, Russia, Tomsk, Kooperatiwsty, 5, 634009
E-mail: zdereva.e@gmail.com

Abstract Breast cancer (BC) occupies a leading place in the structure of oncological morbidity.
When developing breast cancer treatment tactics, a personalized approach to the appointment of
neoadjuvant chemotheragiNAC) is chosen, which serves teduce the volume of the primary

tumor and transfer it to an operable state in order to improve treatment outcomes. To this end, it is
necessary to study the effects of various preoperative treatment regimens on the genetic landscape
of the tumor, which dermines both a favorable outcome and the stimulation of metastasis.

Keywords: breast cancer, neoadjuvant chemotherapy, genetic landscape of the tumor, personalized
treatment, hematogenous metastasis.
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GZ k_]hrgyrgbah®hdh]h klZg"Zpdy ie jghgebgbb ~"ey iHRR2-glh\ k
hljbpzl_evjgufhf fhehgghc "JE@au kms_kI\Bf_Iggh ihwlhlifoh”bfh
g_ lhevdh \uy\blv iZpb_glh\ dhlhjuf obfbhl_jZgB¥p[hre'vrimixbigheMam
gh b bkihevah\zZIlv kbkl_fguc j_ bf dhlhjuc bf__| fzZdkbfzZe
djZzldhkjhqguc |_jZi_\lbg_kdbc bg”~_dk \ khqg_lZgbb k fbghb
"hel]lh\j_f_gghc agZqbl_evghc Ihdkbgghklb k\yaZgghc g_evyg_gb_
jZ[hlw\eyky bamqg_gb_ baf g _gby ] g _Ibg_kdh]HhehgytnlZ ehiaw h
exfbgZevgh]hHER2hljbpzl_evgifhlbiz ih~ ~_ckl\b_f jZaebqguo
g _hz~rtx\Zglghc obfbhl_jZibb ey \uy\e _gby ij_~bdlb\guo fZjd_jh\ |
gZ ijbf_gy_fh_ e_qgq_gbhklbqgijkdbo fZjd_jh\ \hagbdgh\_gby ]_fZ
f 1ZklZabjh\Zgby

Wdki_jbf _glZevgZy gZklv

< bkke_"h\Zgb_ [ueh \dexqg_gh " _gsbgu k fhjnheh]bqg_kdb
"bZ]ghahf exfbgZevguhlpbpZ(5 evguc JFH@,% ,81Z*"bb \ \hajzZkl_ hl

el ithemqgzZ\rbadmjkh\ GOL < azZ\bkbfhklb hl ijbf_gy_fuo ko _f ij_~
obfbhl _jZibb bkke ~m _fZy \u[hjdZ iZpb_glhd [ueZ jZa™_e _gZ gZ
[hevguo \ j_"bf_ ij_~hi_jZpbhgghc obfbhl_jzZibb ijbkhgyplZsbgljZp
ko_fu )&@& CAX) (n= \IThjhc ]jmii_ \ j_"bf_ ij_"hi_jZpbhgghc obfh
ijbf_gyeb 1ZkdkZgj Zsb_ ko_fu $&7 $7 I1Zdikhbfi \FQgh dZq_KkI\_
bkke _~"m_fhlh fZl _jbZeZ [ueb bkihevah\Zgu [bhikbcgu_ fif)mohe \
\aylu_é&hqg_gby ih” dhgljhe f MAB Z 1zZd _ hi_jz@®khgffucitiké jbZe
GOL >ey ZgZebazZ Z[_jjZpbc gbkeZ dhibc &1% ijh\h~*beb fbdjh
>GbgbiZzo \ukhdhc iehlghklb nbjfu S$INNPHWUL][ 86% &\WRG6F



KIZIbklbg_kdZy h[jZ§yldZ i4h\h~"beZkv k bkihevah\Zgb f izd 1z
ijh]jzff ©O6WDWLVWLFD 2 6WDWGBRIW ,QF 86%$

J amevliZlu

>ey-c ]jmiiu iZpb,_dglhldhjufh j_"bf_ ij_~hi_jZpbhgghc obfbhl_j.
ijbf_gyebgljZpbdkebqy j Zsb_ kag_ fuzr"tx\Zglghc obfbHGQXihbe
ijh\_"~_g ZgZeba jZkij_"_e_gby qgzZklhl &1% \ ]jmiiZo iZpb_glhd “
aZ\bkbfhklb hl gzZebgby ]_fzZlh]_ggh]lh f_IZklZabjh\Zgby < bk

13iZpb_glhd aZj_]bkljbjh\Zgh \hagbdgh\_gb_ ]_fzZlh]_gghlh f_
Ki_Ag__\j_fy f_k -RaxQ4a30)).
< | _amevlZl_ kjzZ\g_gby qzZklhl \klj_qZ_fhklb &1$ \ ]jmii_ iZp

ihdZzazZgh qglh \hagbdgh\ _gb_ ] fzZlh] _ggh]h f_|IZklZabjh\Zgby gZ
dhebqg_kI\_ ZfiebnbdZpbc \ T T Tj_]blmgZo \ qZklghklb m
iZpb_glhd k gZebgb f ] fZlh] _ggh]h f_IZklZabjh\Zgby b~ _glbnbpl
"Zgguo j_]lbhgh\ ijb iheghf hlkmlkl\bb ZfiebnbdZpbc \ gbo \ ]jn
] _fZIh]_ggh]lh f_1ZklZabO3Bgby |

< j_ameévlkjz\g_gby qzZklhl \klj_gzZ_fhklb &1% ihke_ e_q_gby
\hagbdgh\_gb_ ] fZlh] _ggh]h f _IZklZabjh\Zgby gZ[ex”"Zehkv ijb
ZfiebnbdzZpbc \ S j_]pbhge _g_gby ihke_ GOlLl= | Lzd _
mklZgh\e _gh qglh\\lgbgbddg&ZIh] _ggh]h f_IZklZabjh\Zgby gZ[ex"Zehk
dhebq_kI\_ ~_e_pbc \ S "h Eohg gby ihke_ GOEQO0,0p3) jb.k).

Jbk QzklhlzZ \klj_qZ_fhklb &1% m [hevguo JF@ dhlhjuf \ j_"bf_ij_~hi_jZpbhge
[ueb ijbf_g_gu ZgljAghodébhsb_ ko_fu )$& $& &%$; ~h b ihke_e_qg_gby \ aZz
hl gZebybf@lh] _gghlh f_IZklZabjh\Zgby
libf_qZgb_ G _#hOKnMKIib_ ] fZlh]_gghlh f_IZklZabjhyZebyb6ZHW] ggh]lh
f 1ZklZzabjh\Zgby
Ihl _gpbZevgh "Zggu_ ehdmku fhljml \ukimizZlv \ dZqg_kI\_ ijh]g
\hagbdgh\_gby ]_fZlh]_ggh]h f_lZklZabjh\Zgby m [hevguo exfbgZe
ijb gZagZqgZglhpbdkeb®d j Zsbo ko f GOL



>ey-c ]Jjmiiu iZpb,_dlhldhjufh j_"bf_ ij_~hi_jZpbhgghc obfbhl_j.
ijbf_gyeb 1ZHRZgj Zsb_ ko fulZLdAL [ue ijh\_~ g ZgZeba jZkij_"
gZklhl &1% \ ]jmiiZzo iZpb_glhd ~h b ihke_ e_qgq_gbebibsz\bk
] fZlh] _ggh]lh f _IZklZabjh\Zgby < bkke_"m_fhc ]jmii_ m iZpb _
\hagbdgh\_gb_ ] _fZlh]_ggh]lh f_IZklZabjh\Zgby

< j_amevlzZl_ kjzZ\g_gby qzZklhl \klj_gZ_fhklb &1% \ "Zgguo ]]j
e_q_gby ihdZazZzgh qlh \hagihdggyhdgb f JIAKIZabjh\Zgby gZ[ex"Ze
[hevr _f dhebqg_kI\_ ZfiebnbdZpbc \ S j_]lbhg_ | b " e pl
j=0,053).

< j_amevlZIl_ kjzZ\g_gby gZklhl \klj_gZ_fhklb &1%$ \ *Zgguo ]jm
e_g_gby ihdZazgh qlh \hagfttdghlgghb]h f_IZklZabjh\Zgby gZ[ex”"
[hevr_f dhebq_kI\_ ZfiebnbdZpbc \ T ~h ¢ _pbhodoy ihke_GOL
j=0,00171) jb k).

Jbk QZklhlz \klj_qZ_fhklb &1$%$ m [hevguo JF@ dhlhjuf \ j_"bf_ ij_~hi_jZpbhg
[ueb ijbf_g_gu {EdkZjgZsb_ ko_fu $&7 $7 I1Zdkhlbj_\ fhtdhb ihke_ e_q_gby
\ aZ\bkbfhklb hl dzZébldjygghlh f_IZklZabjh\Zgby
ljbf_gqZgb_ Matd#hlkmlkl\b_ ]_fZlh]_ggh]h f_IZklZahj(pX2pljp DWW gghlh
f_l1ZklZabjh\Zgby

Ilhl _gpbzZevgh ~Zgguc ehdmk fh | \uklmizlv \ dzZqg_kI\_ ijh]g
\hagbdgh\_gby ]_fZlh]_ggh]h f_IZklZabjh\Zgby m [hevgulZ|le¥gbgZev
ihAMbihf JF@ ijb gZagZq-lgbh jZZddzgko _fu $&7 $7 [1Z2dKblf_j \GOgh

AZdexq_gb _

< oh”_ \uiheg_gby ij_"klz\e_ggh]h bkkaytd\ggbyhI[ugpbAevgu_
ijhlghklbg_kdb _ fZjd_ju \hagbdgh\_gby ] _fZlh]_ggh]h f_1Zk
exfbgZevgBhHER2-hljbpZzZl_evgF@ ijb ijbf_g_ g&Elmebgguo ko f
g _hz~tx\Zglghc obfhhl _jZibb

JZ[h1Z ih~"_j°ZgZ 1jZglhf 3Z5R0499
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Spatiotemporal characteristics of the EEG in the process of solving verbal problems in control
and under theinfluence of odorants
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$SEVWUORWWUKHPUM 6 BMULEREQYIKHBENMP R DWW HB WILRLPIQEX D ARLIW \

D FW IGYXWAQRHR O RINVGHU EQ@RYVH U B/MADNAH O ¥ (* SDWW/HKWHQWG LY LG XD ¢
IHD W RWHWEKMHFNJURX QUXK\W KMV OWERWH J X O BWREAWYXBWR Y WE&H
FRR UG LRIIDQWAL & @ FRHOVID MFLITRDD N KW IRy H V VAROVEEK D+ RZ H YNHKUBD U HI

FR QIO GRVIDERIX VOWMKHU K H R IHVOSKWM IGRXEMIALE W IHQB DO N V

. H\Z R U G®Nerence, EEGdorans, verbal tasks, working memoagttention.
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F_"ihemrZjghlghr_gby \hagbdZxsb_ \ ijhp_kk_ \uiheg_gby \
g \ j[Zevguo aZz”"Zg fh]lml \ebyplNZzgl& iziylv_ dbb\ghkéwghklb Z 1Zd"
gZ iZll_jgu Wyb\b mZevgu_ hkh[_gghklb nhgh\uo jblfh\ WW= hlj
j_]Imeylhjguo ijhp_kkh\ h[_ki_gb\Zxsbo didhjthdZe daAgfihlhbghr_ gbc
\ebyy gZ h[s__ khklhygb_ fdm$ZkIdmgkzdphib\hj_qb\u_ ~Zggu_ h o:
f “ihemrZjguo hlghr_gbc ijb j_r_gbb \ HIkgyygluewyu&ZggZebazZlhj I
k\yaZigh kljmdImijlafedoh\gh]h fh®]fZxsbfb g _ihkj_"~kI\_ggh_ hlghr_g
f oZgbafzf iZdwlbhpbc > @

P_evx gZr_]h "bkEgby [ueh bamph\glyjhkljZgkI\_ggh_gguo
0ZjZdl_jbklbd WW= ijb j_r_gbb \_j[dbygghdd_akqglRi\bb h~hjZglh\
jZaghc gZijZ\e_gghklb

Wdki_jbf_glZevgZy qZklv

< bkke_"h\Zgbb ijbgbfZeb mqgzZklb_ ijZdlbg_kdb\aahzikVuohh[ke

Nh e | < dzq_kdb_"fhyW_evghklb bkihgyvaedxgeb az~Zqb Dz »
h[ke_"m_fuc "he g [ue ijhZgZekbeabghhXlvbkdexqZy g_ih”oh”ys it
keh\¢pnz kezZcédhgVjhbe\ijbkmlkl\bb h”hjzglh\ jhafZjbge@zZ\ZgetkkAZiZo
ij_~ty\leyeky hldjuluf kihkh[hf gZ jZkklhygbb kf hl dhggbdzZz ghkZz
| klZ j_]bkljbjh\Zeb WW= Hpbnjh\ZggZy WW= wdkihjlbjB\AeKRWQ\ ijl
1" _ ijh\h~"bezZkv "Zevg_crZy h[jZ[Mjd¥Z dwb]giZ]le h\gZglZlebabjh\Zeb \
"bziZzahg_ " levkZevnk |Z [_1Zjblfh\h \k_o bkke_"m_fuo khklhygbyo

J amevlZlu
J amevlZlu bkke_ _~h\Zgby ijh”_fhgkljbjh\Zeb qglh \ha”_ckl\b_
hrhjzglh\ ezZ\Zg”~Z jhafzZjbg f_ebkkz hd&ZawZydbhegZ bvnevglb\gl



ANyl _evghklb \ujZz Zxs__ky \ khdjZs _gbb \j f gb j r _gby \ j[Zevgl
\ ]jmii_ eZ\Zg”™u gZ[ex"Zehkv klZlbklbg_kdb agZqbfh_ mkdhj_gb_
ih kjZz\g_gbx k dhgljhevghc ]jg&iihc:gZelkba mjh\gy DH= \ *"eZilZahg _
jblfz ihdzZazZze hglh_ckl\b_ jhafzjbgZz b f_ebkku ijb\h~"beh d
f “ihemrZjghc dh]_j_glghklb DH= \ eh[guo hI\_~ gbyo qlh fh |
k\yaZggu_ k ijhba\hevghc izZfylvx b k_fZglbfimé&d®@f dbZedjblyf IZId"
mkbeb\Ze DH= \b&hfjglhuo b \b&adlpgehqgguo hiI\_~ gbyo ijZ\h]h ihem
kgb Ze f_"ihemrZjgmx DH= \ p_gljZevguo hl\_~ gbyo EZ\Z
f "ihemrZjgmx DH= \ \bkhgqguo hI\_~ gbyo 2 144ZeDgl=k kbpiit]gh
| f gguo hI\_~ gbyo qlh bgl_jij_Ibjm_Iky dZd hljZz" _gb_ ijhp_kkh\
"helh\j _f _gghc iZfylb ijhl_dZxsbo hlghkbP@vgh g_aZ\bkbfh

:gZeba ijhkljzgk\y_fogdguo dEZjppklbd \ "bzizlgbdfiHdZazZe qlh
jhafzZjbg b KkEgb\luaul\Zeb m\_ebqg_gb_ f_ "ihemrZjghc DHkhgaghguo |
hi\_~ gbyo ijZ\h]h ihemriggblk\ydddhhk 2Zdlb\Zpb_c ijhp_"mjghc izZf
\gbfZgby Z 1Zd _ k \h\e_q_gb_f mijzZ\eyxs_]h dhfihg_glZ jZ[hg_c
dh]lgblb\giyop_ kkk\@< mkeh\byo " ckl\by ezZ\Zg~u gZ[ex"Zehkv k
ih\ur_gb_ DH= \ \e@Kk[lgdguo b ehj@hZzevguo hlI\_~ gbyo ijZ\h]h ihem
kgb™ _gb_f_ “ihemrZjghc DH= \ p_gljZevguo \bkhgguo b | _f gguo
hljz zZIv ~ _yl_evghklybdihdEabvghc b njllZgelhfbq_ _kdhc kbkl_f bgl_]jZ
fhalh\hc Zdlb\y@kblyZzfbdZ mjh\gy ijhkljXjgKkl\gqggd oZjzZdl_jbklbd WW
"bziZzahgvniplfz ihdzazZelhhafzZjbg b f_ebkkzZ \uaulZeb kgb _gb_
\bkhqguo p_gljZevguo blIl_f gbhyo e \h]h ihemrZjby qglh kh]l]eZkm
ZevnBlfzZz dZd bg”"bdZlhjZ kdjult]h@gfgzhypy kbgojhgbazZpby fh™ | h
ijhp_kku k\yaZggu_ k \hkijbylb f hp@dhc b iZfylvx

EzZ\Zg”"Z agZgbl_evgh kgb Zez f_"ihemrZjginxe DMybkhadpkbggu
hi\_~ gbyo h[hbo ihemrZjbc qglh fh | mdZau\lZlv gZ Zdlb\Zpbx w
\h\e_qg_gb_ ]biihdzfiz \ dh]gblb\guwr@ IjhkgljEigkI\_§jgH _ggu_
0ZjZdl_jbklibdb WW= \ "b4dbdbh§ ijpkidlklI\bb h*hjZglh\ fhabkjbw2Z b
\uaulZeb kgb _gb_DH=\ p_gljZevguo \bkhgguo b I _f gguo hI\_~_
EzZ\Zg”"Z ih\urZeZ DH= \ p_gljZevguo hl\_~ gbyo b\kighggea \
hi\_~ _gbyo e_\h]h ihemrZjbyaBldeWgkdwaghh[eZklyo ijZ\h]h ihemrZj
fh™_ 1 k\b~_1_evkl\h\Zlv h ijh~mdlb\ghf azZihfbgZ2gddbMjhdnhyfZptk
\gmljbihemrZjghd¢ _DAHblfzZijb ~ _ckl\bb jhafZjbgzZz ag?\qlelbelv\gdheky
eh[ghbkhqgub \bkhg¢hf gguo hiI\_~ gbyb ikenrzZzjb Z mjh\ _gv
f_ “ihemrzjgDH= \ aZluehqguo b \bkhqguolhIAh™ Igkhyw" | _evkI\h\Zlv
\_ j[Zevgh]bg_kdhf fure>gbhbjb” ckl\bb f _ebkku ijhbkoh”beh m\_e
f “ihemrZjghc DH= \ eh[guo hl\_" gydubhdqgeb[dgH\ "~ gbyo e
ihemrZjby qlh fh' _lyladghkk zZdIb\Zpb _k_f&Zgblgdlkkdbo ij_"klZ\e_g
ljb ~ _ckl\bb ezZ\Zg”~u ijhbkoh”beh agZgbl_evgh_ k@aZlugihqggDdd=
hi\_~ _gbyo ijZ\h]h ire@rZjby

AZdexqg_gb _

LZdbf h[jZghfamevIZIiu ~_fhgkljbjmxl ~“bnn_j_gpbjh\Zggh_ \eby:
jhafZjbgZz f ebkku b ez\Zg®u gZ \VNjhklphakt\ _bgpgZgbazZpbx W\
hljz"Zxs__ \h\e_qgq_gb_ jZaebqgguo dh]gblb\guo ijhp_kkh\ \dexqgZy
k fZglbg_kdmx h[jZ[hldm E&ZgfZpbbfhgkljbjm_ | memqgr_gb_ wnn_.
Nyl _evghklb b \_j[Zevghc jZ[hg_c iZfylb JhafZjbg hdZau\Z_1| ihe
k_fZzglbg_kdmx h[jZ[hldm F_ebkkz kihkh[klI\m_| mkbe_gbx balbj
yaudh\uf klbfméZfuc ba bkke_"h\hgggbh\hhdzZaulZ_| Kki_pbnbqg_



\ha” _ckl\b_ gZ g _cjhnbabheh]bgq_kdb_f oZgbafu e_"Zsb_\ hkg!
\_j[Zevgh]h ihagZgby
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ScientificSupervisas: Prof., Dr. V.P. DemkinPhD. E.P. Fedorova
Tomsk State University, Russia, Tomsknina str., 36, 634050
2Tomsk National Research Medical Center, Ebidberg Rbf Pharmacdngy and Regenerative Medicine
Russia, Tomsk, Lenin str., 3, 634028
E-mail: bombomulala@mail.ru

Abstract. In this study, we conducted experimental modeling of hypercoagulation syndrome and
evaluated the dynamics of peripheral blood parameters, which significantly increase the
likelihood of its occurrencand development of thrombosfs statistically significat increase in

the number of leukocytes, erythrocytes, hemoglobin, and hematocrit was recorded on the final day
of the experima in laboratory animals (rats39 %, 13 %, 6 %, 6 % accordingly, it is higher than

the indicators of the control grouft. hasbeen shown that for a better study of hypercoagulation

in patients, it is necessary to conduct a laboratory study of 12 major significant peripheral blood
parameters that can act as predictors of thrombosis.

Key words hypercoagulation syndrome, hyperco&gion, platelets, erythrocytes, generalized
pulmonary thrombosis model, thromboplastin.

<\_"_gb_

< ihke_"~gb_ " _kylbe Iby ]bi_jdhZ]meypbhgguc kbg”jhf =DK
ih\ur_ggh]lh bgl_j_kZ kh klhjhgu gZmqgh]h khh[s_kI\Z b f_~bpbgkc
iZlheh]by k\yvaZzggzZy k \ukhdbf jbkdhf IjDbf[hBj\bdhXxZgbPK
ij_"jZzkiheh  _gu hdheh \g_rg_ a”™hjh\uo ex2_ce H bh&|Zklhf =DK
\uyleyx|l m ebpchagbdrb_ ijb =DK Ijhf[hwf[hebq_ _kdb _#BEBReh g _gb
kemqgzZ_\ y\eiyebgkyghc e_I|Zevgh]lh bkoh”Z Bapbkigh\ glh \ujZ ' _ggu_
baf _g gby fbdjhpbjdmeypbb b kbkl fu ] fhklZaz ijb =DK \h fgl
nbabqg_kdbfb k\hckl\zfb Ijhf[hpblh\[2. Wjiblahpd llgd hckf\ gyky
nmgdpbhgZevgzZy Zdléeb\pgHdkllv ijb\h~bl d nhjfbjh\Zgbx wjdljthpblZjc
ljhf[hpblZjguo Z]j3lZKkh\pbnbg_kdh_ debgbg_kdh_ ijhyle_gb_ b aZzZl
bkke ~h\zZgb_I|jhf[hwf[hebqg _kdbo hkeh g _gbc m\_ebgb\Zxl agZc
"bZ]lghklbdb b ihbkd ibhpitez4d ght kj_~b dhlhjuo hkh[h_ \gbfZgb_ r
bf _gglzjzf_ljzf i_jbn_jbg_kdhc djh\b

Wdki_jbf_glZevgZy qZklv

<gZr_f bkke_"~h\Zgbb =DK fh”_ebjh\ZfdhigZkhitkgghrhpbjhhZgg
fhr _ebihdZaZdohjhrmx \hkijhba\h”~bfhklv \_ghadoh]ithalyh é&yhesz
j_Zevghf \] f gb gzZ[ex"Alvjhpoakkqgqdjhf[hh[jZah)Zgby >



Wdki_jbf_glu ijh\_~ gu gZ-kzZfdZwkZdhdz 6' fZkkhc] ba
iblhfgbdZ GBBNbJF bf ? > =hev”[_j]Z jZa™_e_gguo gZ Jimiiu ¢
(n=40), wdki_jbf_glZevgZy F miiZz>e® hij_~ e _gby hilbfZevghc "ha
ijh\_~ _igh[blzgZeba >ey fh”_ebjh\Zgby =DK djukzZf \ o\hklh\mx \_
\\h~*beb jZkI\hj Ijhf[hieZklbgZ \ h[t_f_ fde AZ[hj djh\b ijh\h
7,10,14,17, kmldb

>bgzZfbdm _fZlheh]bg_kdbo ihdgagb\&ebhfhsvx Z\IhfZlbg_kdh]h
] _fZlheh]bqg_kdh]h Zgdi Mamdrag BC-5000Vet (1Z[€l). KIZIbklbg_kdbc ZgZeb;:
ijh\h~"beky ijh]jzffhc 6WDW3OXV \_jkbb >ey dZ ™mgc_ \u[hjdk
Zjbnf_Ibg_kdh_ O hrb[dm kj_~g_]h Zjbnf_Ilbg_kdh]h P [jh\_jc
jZkij_~ e _gby ijh\h~beb k ihfhsvx klzZzg~Zjlbabjh\Zgguo dhwnnbpb_
wdkp_kkZ ljb  g_khhI\ _Ikl\bb jZkij_~ e _gby ghjfZevghfm aZ
g_izZjzZf_ljlbbdtbc djbl_jbc -MbdgBE Mjh\_gv agZqgbfhklb djbl_jb_\ a
jZ\guf b

LZ[eblpZ
Baf_g_gb_ ] _fZlheh]lbg_kdbo ihdZaZzZl_e_c ijb jZa\blbb ]Jbi_jdhZ]mey
m eZ[hjZlhjguo “b\hlguo djuku

WBC RBC HGB HCT | MCV | MCH | MCH | RDW PLT MPV | PDW PCT
C
dhgl “ “| 18,84 | 46,92 | 53,38 | 21,50 | 40,50 | 25,44 | 763,20 ‘| 15,54
jhev 0,64 0,13 “ “ “ “ “ “ “ 0,12 “ 0,23
kmil “ “| 18,92 | 42,44 | 45,86 | 20,44 | 44,58 | 23,44 | 632,00 ‘| 24,06 “
0,86* 0,23 “ “ “ “ “ “ ! 0,06 “ 0,17*
0,85* | 0,50* | 0,17* | 0,24* | 0,41* 2,06*
kmil “ “| 19,72 | 48,18 | 51,48 | 20,92 | 40,48 | 25,36 | 749,40 “ 17,62
0,76* 0,08* “ “ “ “ “ “ “ 0,04 “ 0,10
0,13* 0,20* | 0,15* 0,21*
kmil “I 8,80 18,62 | 47,34 | 52,60 | 20,22 | 38,38 | 23,92 | 899,60 “ 15,30
0,63* “ “ “ “ “ “ “ “ 0,09* | * 0,26
0,29* | 0,27* | 0,26* | 4141*
kmi “ “1 17,78 | 46,44 | 53,32 | 20,36 | 38,22 | 25,40 | 877,60 ‘| 15,58
1,27* 0,12 “ “ “ “ “ “ “ 0,04* “ 0,19*
0,15* 0,24* | 0,37* 18,15* 0,04
km “ “| 18,40 | 47,42 | 53,94 | 20,92 | 38,78 | 25,22 | 826,40 “ 15,58
0,59 0,27 “ “ “ “ “ “ “ 0,05* | * 0,28
0,04*
km “ “1 18,16 | 46,92 | 54,36 | 21,00 | 38,66 | 25,18 | 864,80 “l 15,62 “
0,50* 0,28 “ “1,48 | “ “ “ “ 0,04* | * 0,26*
0,23* 19,64*
km “ “| 19,20 | 46,20 | 50,70 | 21,08 | 41,54 | 24,16 | 750,60 ‘| 18,46
0,42* 0,21* “ “ “ “ “ “ “ 0,11 “ 0,29
0,71* 0,15* | 0,33* 0,63*
km “ “1 20,00 | 49,76 | 51,98 | 20,90 | 40,22 | 25,68 | 804,40 “ 17,38
0,50* 0,2* “ “ “ “ “ “ ! 0,12 ! 0,05
0,28* | 0,68*

J amevlZlu
J ameviZlu \uiheg_gguo bkke_ "h\Zgbc ihdad&kZejbf gdhZze&vgufghb

"b\hlguf djukzf jZklI\hjz ljhf[hieZklbgZ ijb\h”"beh d ih\ur
] fZlheh]bg_kdbo ihdzZazl e ¢ \ wdki_jbf_glZevghc ]jmii_ m _
wdki_jbf. ¢lZzd dhebg_kl\h e WBGp@h\ kmldb kbeh gz \

kjZzZ\g gtk ]jmiihc dhghjhey ~h ] e KlZlbklbg_kdb agZqbfh_ i
WBC j_Jbkljbjh\Zeb-gzZmidb ] e qlgz \ur_ agZq_gby dhgljhevg

]jmiitbfh  |k\b” | _ehkZ\k gZebgbb \hkiZebl _evghl]h ijhp_kkZ \ khkm



GZ Dblh]h\uldbknmvdki_jbf_glZ [ueh azZj_]bkljbjh\Zgh ih\ur_gb_
wjbljhpb(RBC)\ djh\ik ~h l e mjh\gy HGBi]Jek[bgZ ~h ] "e
glh gZz b khhi\_IkI\_ggh \ur_ ihdZazZl_e_c ]jmiiu dhgljhe
k\b~_|_evklVim\ulrhgbb \yadhklb djh\b tbd phainmk'gZgb gby

Hf m\_ebq_gbb ~Zggh]h ihdzZazl_ey |IZdhl\uk\gbd 4 gev Kinrhd b
] fZIhdphllh gqbM€Z) (49,76 % qglh gZ \ur_ mjh\gy dhgljhevghc ]j
Ke_"m_1| hif_Iblv glh \ h[s_ah\VibhimeypgbbdyfZlihdjlglZ
Zkkhpbbjh\Zzgh k m\_ebq_gb_f jbkdzZ \_gi®laguo lIjhf[hwf[hebc >

JZa\blb_ Ijhf[hpblhaz \ i_jbn_jbqg_kkigbjhWAeb ih baf_g_gb>
dhebq_kI\Z Ijhf[PhD)IW\Z-_ kmlibhdagZqg_@ghbklb]eh l e qlh \@Z_

18 % ij_\urZ_ | ihdZadhgephevghc djnmidd™_ gZ[ex™Zehkv ih\ur_gb_ mj
ljhf[hdjb(RCT)gZ-_ b-_ kmldb k fZdkbfzZevguf baf_g_gb_f ~Zggh]h i
7- _ kmldb glh gz \uy]jmidZ alhlglehey

LZdbf h[jZz&bh§Zzfbdz ] _fZlheh]bg_kdbo ihdzZzazZl_e_c k\b”_1_evk
]bi_jkdhZ]lmeypbhggh]lh kbg”*jhfZz khijh\h " *"Zxs_Jhlby \kkihdbfb f
jbkdhf Ijhf[hh[jZah\Zgby

AZdexqg_gb _

l[jh\_~_gh bkke_~h\Zgb_ ih fh2D&mjhdZghxlhjguo "b\hlguo djul
iml_f \gmljb\_ggh]lh \\_~_gby jZkI\hjzZ Ijhf[hieZklbgZ \ eZl _jZevg

GZ hkgh\_ jzkdjblizbjy FZgeblgb [ueh mklZgh\&lglbklidbld_kdb
agZgbfh_ \ebygb_ gZ jzZa\blb_ Ijhf[haZz hdZau\lZxl \k_ ] fZlheh
i_jbn_jbgdhc djh\b jZkiheh  _gguo \ ihjy*d_ m[ulZgby ih bo agZ
jZa\blby =DK b |j#WBEaMCHC, MCH, MPV, RBC, HGB, MCV, RDW, PLT, PDW,
3&7 +&7 MklzZzgh\e_gguc nzdl k\b”_I_evkl\m_I h keh 'guo \a
jZaebqggufb ]_fZlheh]bg_Ktbdpfbhdigab Z |1Zd _ fghlhnZdlhjghklb iz
\_ghhph Ijhf[haZz
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Bamg_gb_ ihjbklhklb gbd_eb”Z IblzgZz 1L7L k bkihevah\Zgb_
dh]_j_glghc Ihfh]jZnbb
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Evaluating the porosity of nickektitanium (NiTi) using optic al coherence tomography
T.B. LepekhinaG.V. Malkin, VV. Nikolaev
Scientific Supervisor: Prof., Dr. Y.V. Kistenev
Tomsk State University, Russia, Tomsk, Lenin str., 36, 634050
E-mail: tatiana_lepekhina@mail.ru

Abstract. Titanium nickelide (NiTi) has proven to be one of the best biomaterials for implantation.
Due to its unique properties, NiTi provides the best biocompatibility with human body tissues. In
this study NiTi samples obtained by sgtfopagatirg hightemperature synthesis (SHS) and
selective laser melting (SLM) were analyzé&tie porosity of NiTi was assessed using optical
coherence tomography (OCThhe surface of porous NiTi samples was analyzed and the pore
surface relative to the entire salepvas estimated.

Keywords titanium nickelideporosity, optical coherence tomographgiocompatibility.

<\_"_gb_

M _&q _gb_ijh~he bl _evghklb "bagb b k\yaZggu_ k gbf \hajZkl¢
baf_g_gby dhklguo b kmklzZ\guo IdZg_c Z 1zd _ ljz\fu ij_"klZ\eyx
\Z'guo ijh[e_f \ h[eZklb a”jZ\hhojgzp\ hdiby mAlhebqg _ kiipkxkzZ gZ
bgrb\b"mZebfjezZglZ!l dhlhju_ ihfh]Zxl \hkklZgh\blv dhkbhdmeabtdZg
Iblzgz 1L7L azj_dkf[g™\Zflea emqgrbo [bhfZl NdgehfieZglZpbb
BfieZglZlu gZ hkgh\_ 1L7dbhdgqZRdke bg_ jlogmkhvxdlhf iZfylb nhjfu b
k\_joweZklbgqghklvx | ldb™ Zevguf fZI _jbZehf ey bfiezZghtdbpbb \ h
klhfZzlheh]bb b dzZj*bbeb]bithkh[_g Z~Zilbjh\ZIvky d ZgZlhfbqg_kdbf
iZpb_glZ b \u~_j b\Zlv "bgZfbg_kdb_ nbabh@h]hdakdbb g¥4gmgha ik
gZijZ\e_gby k\lyazZgh &k olgbhkdthlhbc | balJhlh\e_gby bfieMTilzkh\ ba
o0ZjZdl_jbklbddhdhju_ [u h[_ki_qgb\Zeb gzZbemqgrmx ijb b\zZ _ fhklv
g_eh\_ddh \ i_j\mx hqg_j_~v k\lyazZgh k bo [RhhbkinWkh W bkfhkflrzk v
kihkh[ghklv fzZl_jbzZezZ bgl_]jbjh\ZIvky k I1dZgyfb iZpb-edl[h g_
ih[hgguo debgbg_kdbo H~ "ghipbba dexqg_\uo nZdlhjh\ \ebyxsh
[bhkh\f_klbfhklv [bhfZl_jbZeh\ y\ey_ Ilky ihjbklhklv dhlhjZy \eby
de Ihd h[_ki_igbkZjywgkl\h "ey bo ijbgj_ifb]gZpbbhliolZ3, 4].

HilbfZzevguc jZaf_j ihj hdzZaulZ_ | iheh bl _evgh_ \ebygb_ gz
fhjnheh]Jbx de_Ihd ih\urZy [bhkh\f_klbfhkkeybhpZigdbZidbklhklb
gZklhys__ \j_fy ijbf_gyxlky IzZgbhilb\dakddbev f_|h uhilb@dkdzZy

fbdjhkdhiby b kdZgbjmxsZy we_dljhggZy fbdjhkdhiby KWF H
NZgguo f_ITh~rh\ y\leyxlky h]jZgbg _ggZy ]Jem[bgZ nhdmkbjh\db ki_p
ithAlhlh\d_ h[jZaph) ihebjh\dz KeeBhhXdZevighkd wnn_dlb\guo b
"hklmuo f_Ih~ h\ "ey ZgZebaZ ihjlkkliZidlm¥eenghc aZZfgghec jZ[hl_

hilbg_kdzZy dh]_j_glgzZy I|HDhW\akbmgiZ_ | Zevl_jgZlb\guf f_Ih~hf hy
ihjbklhkNdTi [Zd dzZd iha\lhey_| mijz\eylv ijhkljZzgkl\_gguf iheh" _
\bamZebazZpbb qglh ihal\hey_| bkke_~h\ZIv ifgu gZ aZz”~Zgghc Jem|[b:
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P_evx "~Zgghc jZ[hlu y\ey_Iky ijbf_g_gb_ f_Ih*Z HDL "ey Z
h[jZaphNibia bkihevam_fh]h \ dAadh kis&Zhtkkhdh\guo [bhf_"bpbgkdbo fZI
ey bfieZglZpbb

Wdki_jbf_glZevgZy qZklv

>eyjh\_"_gby bkke_"h\Zgby [ueb bkihé&viah\Vhgumd [ godptZfb
kzfhjzkijhkljzgyxsukhidh!|_fi_jzZImjghlh kbgl_azZz K<K b k_e_dlb\g
ieZ\e_gby 6HOHFWLYH OBViHHEpBHOWL @Qyub/KKK hjf "klZ\eyeb
kh[hebkdb Ilhesbdhd ~bzf_Ijhfff H[jZaNTi ihemq_dgbLh”"h3ILM,
bf_eb dm[bq_kdmx kijjifrg Z&fb ff H[jZaplweb ih*]hlh\e_gu eZ[hjZlhjb
f_ "bpbgkdbo kiez\h\ b bfiezglzlh\ kGZpyWkygZretvigh]lh bkke_"h\Zl_e
Lhfkdhlihnkm~ZjkI\_oxpho)\n jkBEI_|

Hp_gdZ ihjbkipiZldmNiTi ijh\h~*bezZkv k ihfhsvx ijb[hjZ HDL *$1<0("1
7+25/$%6 KR: k fh me_f kdzZgbpa0gbmi J&xtbg_kp_glguk ~bh~*
hk_\uf jZaj_r_gb_f "MebfglicbjZ[hg_c \Hegwf ihalhey_| ihemqgblv Jem]
ijhgbdgh\_gbyh\WW\]h kb]JgZezZ ffh~ey hilbq_kdb ijhajZqguoljb[jZaph!
ihke_"~h\Zl_evghc pbnjh\hc h[jZ[hld_ ~Zgguo ZgZebabjh\Zebkv bahl[]
~h fdfjbf_jubah[jZ _gbc ih\_jogEklTi ihemqg_ggu_ k ihfhsvx HC
Ij_"~klZ\e_qgu .dZ jbk

e B TR
S g

: : ;'s'?'g.‘ "’f*"z - "'3.*-,;' &

JbKL. 1jbf_ju ih\_joghklb hNiZiaphemq:ggu _Ih~hf K<K [ fSLMAhf

<k _]h Jueh baf_j _gh h[jZzapZ ih ba dZ ~hc ]jmiiu >ey dZ
baf_j gh-kdBgh\ ba jZaguo g_i_j_dju\zZxdeky MvfefZkd gtKkdZgh\

>ey h4[hldb "Zgguo bkihevah\Ze ZlkorimagpdPZTfZ0.1H [ Z a pNilTi
[ueb baf_j _gu k h[_bo kklhglmg b kgbhafmj_ gby J[ueb ijh\_~ _gu i
g i _j_k dZxsbfky h[ezZklyf kdZgbjh\Zgby \u”™_e _gguo iZjZee eV
hk X, Y >ey dZ ~h]lh h[jZzdp&magedu |Ij _of jgu_ ~NZ&gbkkdZpb
ijh\_"~ gu kj_au ihX,hkyb Z qlh iha\hebeh ijhZgZebabjh\zZlv g_
ih\_joghklgmx kljmdImjNiTh[jghaphlem[bgm ~h dhlhjhc “hoh”yl ihju
dzqg_kI\_ ijbf_jzZ ijb\_~_gu kjk aubX™egvh[jZNTZ ihemqg_ggh]h f_Ih~h
SLM. Kj_a ih HWkbjhoh”bi_ji_g”bdmeyhdhjoghklb h[jZapZ b iha\he
ijhzgzZebabjh\zZlv kljmdImjm h[jZapZ kXZhdma\hky d iphAhkdbebabjh\Zz
ih\joghklv h[jZapZ k\_jom



Jbk. 1jbf_juHDlbah[jZ  _gbc h[NETphhre _ggéolh~hf K<X \"hev hkb m [z\ hev hkb

J amevliZlu

< j_amevlzZl_ ijbf_g_gby HERIgud®bbah[jZ gby ihjbNkTih]h
balhlh\e_gghlh f_Ih*ZSItMKI§KZZebabjh\ZgZ ih\_joghklv h[jZaph\ i
1L7L hp_g_gZ iehsliz™Mvigithi_gbx d iehszZ”b \k. ]Jihkk[jZBpjZ[hldb
NZgguo [ueh h[gZjm [lghfZIglibZeu ba]lhlhle_ggu_ ~\mfy jZagufb
fhlmbf VjZagu_ izZjzZf lju ihj 1Zdbj ihdddaem[bgZ b "bzZf I]j

AZdexq_gb_

Ihjbklhklv y\ey Iky h*rgbf ba \Z'guo nzZdlhjh\ dhlhjuc \eby | g.
[bhf _~"bpbgkdbo fZl _jbZeh\ < ~Zgghf bkke_ "~h\Zgbb k ihfhsvx f
ijhZzgzZebabjh\zZlv ih\ _joghklgmx kljmdIMTim jaézgkMNgjly ~Zgghfm
bkke_ "h\Zgbx k”_eZg \u\h” h |hf qgNiWibfbaflglZz\e YHgufy jZagufb
f_ Ih*"Z<K IM fh]iml hlebqgqzbikygdh_jbklbdzf ihjbklhklb

JZkij_~ e _gb_ ihj ih jzaf_jzf kj_"~gbc jzZaf_j ihj b bo Jem
[bhkh\flbKhklv fZl_jbZeh\ k IdzZgyfbKk|]Zo\WwdfAvghh_ agZq_gb_ "e
gZbemqr_c ijb b\Z_fhklb bfiezglzlz \ hjlJZgbaf_qg_eh\_dzZ bf_
ijZ\bevgh]h [bhfzl|_jbYadBj ghllbfZzevgh]h balhtZ\e _gby bfiezglzlz

Bkke ~h\Zgb_ dhifijognbgZgkh\hc ih~"* _ jd_ Fbgbkl_jkI\Z gZmd]
h[jZah\Zgby Jhkkbckdhc N_”~_jZ{BB024jZghk ]
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'gZeba ieZp_glhki_pbnbgghc wdkij_kkbb k Zevl_jgZlb\gh]h ij
j_ljhljZzgkihahdZ
B < Emrgbrdhl @bedbgZz

GZmqguc jmdh\h”*bl&e¥<2Zkbeagv _\
LhfkdlpgZpbhgZevguc bkke_ _"~h\Zl_evkdbc fGBBp b'dkpdbyck gphgl]j_g_Ibdb
Jhkkby ] Lhfkd me GZ[_j_"gZy j MrZcdb

(PDULSYDQ OXVKQLNRYFWVHEIHQH

Analysis of placentaspecific expression from an alternative LINE1 retrotransposon promoter
9 /IXVKGFLNRKLONLQD
5HVHDUFK 6XSHUYLVRU 'U 6 $ 9DVLO\HY
7TRPVN 1DWLRQDO 5HVHBURK OHGLFDG $NYHEHMAY 8VKD\ND 5L
(PEDQNPHQW VWU
(PDULYDQ OXVKQLNRY#PHGJIJHQHWLFV UX

$EVWUBFAWLPSDFW Rl H[SUHVVLRQ IURP WKH DONWHWRW WD Y WS
/,1( $63 RQ SODFHQWDO GHYHORSPHQW UHPDLQV SRRUO\ XC(
SODFHQWDO WUDQV¥VLGYRPHRVL ®HQWLI\ JHQHV H[SU#6BVHG |
‘H IRXQG WKDW JHQHV H[KLELWHG LQF#6D VAV K [SRPN VRIR
) ,&$ %0$/ DVVRFLDWHG ZLWK WKH IXQFWLRQ RI SULP
SDWKZD\ ZRUEWIDADD IRU SODFHQWDO GHYHORSPHQW &RPSE
Q UHYHDOHG WUDQVFULSWV ZLWK HOHYDWHG H[SUHVVL
FLOLRSDWKLHY 7KHVH UHVXO®%68 KIQIKE I XOEHMKHWRLHD R R U 1S
IRUPDWLRQ WKURXJK PHFKDQLVPV LQYROYLQJ SULPDU\ FLO
HSLJHQHWLF ULVN IDFWRUV IRU SUHJQDQF\ SDWKRORJLHYV

H\ ZRU@GY UHWURWURQVBBDRMKHIOWHWWHLRQ SODFHQWD

<\_2gb_

leZp_glzZz DbljZz_1 dexqg_\mx jhev \ mki_rghf jZa\blbb [_j_f_gg!
iblzgb_ b aZsblm wf[jbhgzZz Ba\_klgh qglh nmg"Zf_glZevgmx jhe
ieZp_glu DbljzZxl wib]_g _Ibg_kdb_ f_oZgbafu j_]Jmeypbb wdki
J_ljhljzgkiWah@ khklZ\eyxsbc hdheh ]_ghfZz q_eh\_dZ kihkh|[_c
g_ lhevdh k hkgh\gh]h gh b k Zevl_jgzIb(\ght® h{lgihdhjZ]h jhev \
nhjfbjh\Zgbb b nmgdpbhgbjh\Zgbb ieZp_glu hklzZ |ky fZehbamqg_ggl
br _glbnbpBphu ] _gu “ey dhlhjuo o0zZjzdl_jgZ wdkij_kkby k Zevl_jg.
/,1( \VieZp_gl_

Wdki_jbf _glZevgZy gZklv

>ey ZgZebaZ j_amevlZlh\ iheghljZgkdjbilhfghlh kbd\_gkZ
[bhbgnhjfZlbgq_kdbc Z@Zhjbljf\hf wlZi_ ZgZebazZ [ueb b~ _glbnbpbjh
kh~_jZsb_ hAgm beb [Hel( WilZkhd IjZgkdjbilh\ ijbgZ~e_"Zsbo
[ueb ihemqg_gu ba [Z&WHI'6AGlg Uk %kby(1&2'( 9 Dhhj*bgZlu \klZ\hd
/,1( \ ] _ghf_ g _eh\ dd\dugbgly ba [Zau %Djgio*5&K  \klZ\hd
Kihfhsvx i _j k g _gby dhhjr"bgzl 1jZgkdjbilhA J( ghlebkvkd Ztd\Zg
kibkhd ba ] gh\ kh~ j ZéHMo \KIzZzdddzzijg\e gb_ ljzgkdjbipbb
/,1( $63ijhib\hiheh gh IjZgkdjbipbb k hkgh\gh]h( ijbfhkbp2gh k
gZijZ\e _gb_f ljZzgkdjbipbb dZghgbg_kdh]huijhfhljgd&b]_gZ ]igh\
gZijZ\e _djZgkdjbipbb dhlhjuo ijhith\gZigh\Ve_gbx |jZgkdfplipbb
Qlh[u hp_gbjulithdwdahgh\ ~h b ihkgl( \kiZhkbhevah\Zeb ]jZgbpu wd



ba "ZIZk(L&2'( 9 b jZza™_ebeb bo gZ khhil\_Ikl\nmesb Zgl{mbiaZ
wdkij_kkbb ] /ghd «63fu bkihevah\Zeb h[s_~hkimigu$6MZngu _
ljZgkdjbilhfh\ iezZpbgluybf_kljz [_j_ f gogkWWSV zZzZZ HEL DF XN H
Hp _gdZ dzZg_kI\Z ijhgl_gbc [ueZ \uihéDVyzarkkehflgsh [ue ijh\_" ¢
ljbffbg] hklzZ\rboky ihke_"h\zZl_evghkl_c zZ~Zil_jh\ b gbadbo ih d
ihfhsvx7ULD ORDBHjlbjh\Zgb_ [ueh k~_ezZgh gZ k[hjdsHQHIhVH \_jl
*5&K S \aylhc *1&2'( KWWSYV ZZZ JHQFRGHXHQHRMNM RNJ KX
ijhljzffu+,6%7 >ey deZkl_jbazZpbb wdakhiglhhhklb hl bo jZkiheh™ _
hlghkbl_e¥dH [uebhij_~_e_ghhj*bgzZlu \kliZidb ~ey dZ ~h]lh ]1_gZ
?kebklZ\hd [ueh g_kdhevdh lh [jZeZkv [eb ZcrZy d | _jfbgZe
Ilhkeih”"kg_1Z ihdjulby wdahgh\ b bo dezZkl_jbaZpphdkKelyl uZeticy ]j
kj_~g__ ihdjulb_ LZd [ueh ihedrgkdghilZz ijlogZz~e_"Zsbo ]_gzf

GZ wlZi_ ZgZebaZ [ueh ih*"kgblZdlgldgbgjkijh\Zgguo gZ j_]bt
f_""m bgljhghf ]_gZ bLINEFZ\[ddkdiheh  gpeaio _ \kd]h_jfbgZevghc qZklb
] _gZ>ey wlh]h [ueb \aylu dhhj*bgZlu \klZ\hd "Ze__ frebmgbcg j_
30gmde_hlb~h\ \dexqgqZxsbo \ k_|[y gmde_ _hlb”~h\ bgljhgZ b
KihfhsvxiZd_1Z ijh]jBédtools getfasta [ueb ihemqg_gu ihke_"h\Zl_evghkl
j_]lbhgh\ lhke ]h ~ey dZ ~“h]h ljZgkdjbilZz [ueb ihemqg_gu ihke
ijhqgl_gbdZjlbjh\Zggu_ \agljEZhdb gmde _hLINEh\ gmde_hlb”h\ bgljhg

gmde_ _hlb~h\ \ h[_ klhjhgu Jb”ru [ueb hlnbevljh\dpu |Zd
ihke_"~h\Zl_evd&hkiB~"Zeh k azljZZAdhbtt hLzZahtiemq_guhql_gby
dZjlbjhggzu dZd gZ gqzZklv bgljhgz 1Zd b gZ gZklv \klz\db /,1( WIh
jZkiheh™  _ggu_ ih \k_fimKe ghhihzZl _evghkkbh/,lb{ h~rghf j Jbhg_ fh |
gZ[ex"Zlbkyfulhggthdjulb_ /,2( Z \ YgHhfh  hilkmlkI\h\2&ggh _
hlklhyl _evkl\h h[tykgy | gZr \u[hj ijhgl_gbc wWwdKkjijfklkgigzmxsib(oky
akq_l gzZzklb azljz\db Hl WMgh\j_f_ggh ijbsgotvdhf@d ]_gm aZ kq_I| q:
azZljz\db k bgljhgthffh[jzadftieb ihemq_gu ljZgkdjbilu k ba\_klguf dhe
ijhgl _gltkc/,1-L ASP.1 _j ~ hp_gdhc dhebqg_kI\Z ljZgkd$wi3h\ K[jZR{pZo
ieZp_glu [ueb ijbf_g_gu ~hihegbl_evgu_ nbevlju bkdexq_gu ljZg
ihdjulb_ ihke_ AR (/,1( \ kj_~g_fih h[jzapzf Z 1Zd _1_ m dhlhjt
ithke_ /,1( \ kj_"g_f >ey dzZ ~h]h ]_gZ ihke_ nbevljZpbb [
ij_"klz\eyxsbc kh[hc hlghr_gb_ gbkeZzZ ijhql_gbc kh”"-j Z&bo a
kj_~g_fm ihdjulbx \ wki@a hdZbABP.

J amewl ZI

K ihfhsvx jZajzZ[hlZggh]h Ze]lhjblfZ [bhbgnhjfZlbg_kdh]h ZgZeb
"Zggu_ ljzZzgkdjbilhfh\ ieZp_glu ihemqg_ggu_ ba [Zau ”~Zgguo
Ilhke  ZgZebaZz Ijdpkdjieizp _glu [ueb \u”_e gu , 1jZgkd
ijbgz”r"e_ "Zsbd_gzf ”"ey dhlhjuo ihdjulb_ ihke_ fk&&ZVWdb ¢,2f("h g_
Wlh mdzZaulZ | gZ Ih qglh _klv "hihegbl_evgZy wdkij_kkby k Zevl ]
;ue ijh\_"~ g ZgZeba h[h]Zs_gby wlbo ] _gh\ h~rgzZdbeedllgbfuo
dZl_]Jhjbc g_ [ueh Tlhwlhfm [ueb ijhZgZebabjh\Zgu |I_ nmgdpbb ] _g
djblbggu "~ey jZa\blby iezZp_glu b wf[jbhgzZ \ i_jbh” bfieZglZpbb
kibkdz.,) (9& *$/17 32& % 70(0 g_ihkj_"~kI\_ggh k\y
nmgdpbjindBgb_f i_j\bgguo j_kgbq_dWdé gplzesbthehkh\b”rgZy kljmd]l
\uklmiZxsZy ba ih\_joghklb de_I|db iha\hey | de_I|dzZf j_Z]bjh\ZIlv ¢
ki _~u ihkj_~kI\hf h[rbjgh]lh khklz\zZ j _p_ilhjh\ gZ ih\_j@ghklb _
HgZem bl \ &Iy kb]JgZevgh]h maezZ ’kélyfizesbeib §gude |Ihgghc kj_"u
ijbkmlkI\m_1 ihglb \h \k_o de_Ildzo gEkhplgkidbgulob]gZevguc imlv +H
hihkj "h\Zg bkdexqgbl _evgh i_j\blgh b knkgodgpddyc wlihc hj]J]Zg _eeu ijb



d fghl]hgbke _gguf ly _euf jZkkljhcklI\Zf g_eh\_dzZ gZaul4. fufb g

<h\j _fy jZa\blby ieZp_glu ijhp_kk-fweblgeb#Zeenggh]h i_j oh”Z W
yley lidexqg_\uWwlzZihf ~ey wdkljZ\hjkbgqgZlh]lh I|jhnh[eZklZ dhlhju:
ih\ur_ggmx fb]jgZpmkh b bg\Zab\gmx kihkh[ghklv qglh iha\hey | _f

fZl _jbgkdmx ~_pb"mZevgmx h[hehgdm Imlv +HGJHKRJ Kkihkh[_q
ljhnh[eZklZo aZimkdZy wdkij_kkbx dexq_\uo ljZgkdjbipbhgguo j
6QDLO :dIb\Zpby imlb +HEZIHEXR&WzZ&™ " _j"Zgby kbgpblbhljhnhJe.
hArgh]lh \Z gh]h IbiZz de_1Ih[8].\ ieZp_gl_

;ue kjZ\g_g mjh\_gv wdkij_kkbB6X V,lié€Zp_gl_ b ebfnhpbl
i_jbn_jbg_kdhc d&gh\b 1l _Q@\bqgu_ ~Zggu_ ljZgkdjbilhfhi\hemfq hgpblh\
ba [Zau gtdg (1% KWWSYV ZZZ HEL DF XN HQD EURZVHU
ijhZzgzZebabjh\Zgu khhI\_IkI\_ggh ijb\_~ gghfm \ur_ Ze]hjblfm aZz
nbevljZpbb ihe agzZq_gbyf ihdjulbyiNEhkéZd bdz2d fh gh ihl_jylv |
ljZgkdjbilu ]_gu dhlhju kighjmwxlkiy \h \ajhkehf \hajzZkl_ b ihwlhfm b
i h k eLINE beb f_gvr_ qg_f ~h \klZ\db Ihemqg_ggu_ bg”_dku wdkij
ebfnhpblZo [ueb h[t_"bg_gu ih ljAgdkdqpdidga f "bZggu_ bg”™ _dku
dZ ~h]lh ljZzgkdjbilZ \gmljb Jjunbi edZphgbhy_ ~ e gZ " _evlzZz f_"~bZg
bgr dk ieZptdl®#bZgguc bg” _dk dhMbH[h£2gu I|jZgkdjbilu m dhlhjt
f "bZgguc bg”_dk! bg" _dkz &hgljhevhgz]Zz |ky qlh ijbf_g_gb_ nb
ihalhebl \uy\blv ljZgkdjbilu "&ypsdklihjwol agZgbl _evgu_ dhebqg_k
jZaebgby \ wdkij_kkbb

< j_amevlzZl_ kjz\g _gby bg”_dkh\ wdkij_kkbb f_ ""m h[jZapZfb i
ihemqg_gh ljZgkdjbilh\ g_luj_o ] _gh\ m dhilHjbg”"bgkZd ke btrzpp bl hi
gZ Lib ba g _lujhb H\yogaZghe khpZltyf,&$ %0$/ .,)

AZdexqg_gb _

lhemqg_ggu_ j_amevliZlu k\b”_I|_evkl\mxl h Ihf qglh wdkij_kkb
ijhfhlhjz,1( \ ieZp_gl_fh 1 b]jZlv dexqg_\mx jhev \ | IJmeypbb ] _c
nmgdpbhgbjh\zZgb_f i_j\bqguo j_kgbqg_d b kb]gZenGudl dmlhjou 1Zdb¢
dijblbaggrey jZa\blby ieZp_glu b wf[jbhgZ WIb “Zggu_ hldju\zZxl| gh\
bamqg_gby jheb j_IljhljZzgkihahgh\ \ jZa\blbb ieZp_glu b bo \dez”~Z \

Bkke _~h\Zgb_ \uiheg_gh ijb ih~* _jxd_ 1jZglZ JGN
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Effect of 28-homocastasterone omBrassica napugplants under optimal and stress conditions
D.S. Melnik
Scientific Supervisor: PD. O.K. Murgan
Tomsk State University, Russia, Tomsk, Lesiin, 36, 634050
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Abstract.Climate change contributes to an increase in the frequandyluration of drought. One

of the possible ways to reduce the negative effects of abiotic factors is the use of phytohormones,
such as 28homocastasteroneHCS). In our work, the effect diCS on the parameters of
chlorophyll a fluorescence for rapeseed plants under prolonged soil drought (5 weeks) was
demonstrated. The contribution of hormonal effectdéaccumulation of biomasset content of
photosynthetic pigments and the activity of the antioxidant enzypeeoxidase under optimal
conditions and at the stage of recovery after stress was assessed. The experiment shel@&l that
contribute to an increase in the content of pigtaen leaves, enhance peroxidase activity, and also
increase the activity of PS I, which is reflected in maintaining the maximum quantum yield of the
second photosystem during stress.

Key words Brassica napusPAM, droughtoxidative stress

<\_"_gb_

> nbpbl ihg\_gghehelzgbba nzdlhjh\ Z[bhlbg_kdh]h klj_kkZ eb
ijhAmdlb\ghklv fgh]l]bo k_evkdhohayckl\_gguo dmevimj < kh\j_f_gc
debfiZzgZ[ex”"Z |ky m\_ebqg_gthijhdBkltbllu evgdXkimo \h fgh]lbo.j ]Jbhg
<k\yabk q_f bamqg_gb_ \ebygby aZkmob b wnn_dlb\ghklb ihke_"n
\h~rghlh j_"bfz Z 1zZzd _ ZgZlkbleg htkké bjib”h@e ijhp_kk&pw hkgh\guo
k_evkdhohayckdmegglywoey |Iky ZdlmZevghc aZ”*Zq_c

Ba\_klgh qglh \h~gucijb\hbpbld nhjfbjh\Zgbx hdbkebl_evgh]h k
jZkl_gbc b m\_ebqg_gbx ]_g_jZpby Zdlb\guo nhjf dbkehjh”Z :ND
\ k\hx hq_j_"~v g_]1Zlb\gh \eby | gZ [bheh]bqg_lkdb _\ iljhfp qlboke \ h
kgb Z | ijhAmdlb\ghklv nhdhkbgd\re"!l d azf_~e_gbx ijhp_kkh\ jl
jZa\blby dmevimj kgb Zy bd]l.mjh Zcghklv >

HArgbf ba \hafh guo kihkh[h\ kgb _gby g_]Zlb\guo ~_ckl\bc Z[b]|
yley |ky ijbf_g_gb_ nblhglaijhfghpzkkbghkl_jhbkh\< gzZklhys__ \j_fy
gZ bo hkgh\_ ijhba\h”*yl ZHkbifmiegjlhljw jhgdizibf WIBGwibgvdk)jZ
hrgzdh 1zd _ ba\_klghjbl hdkhjjgkulo k\hck]|2]Zo ;K

JZilkBrassicanapud..) y\ey |Iky \Z'ghc k_evkdhohayckl\ngghZcdmilelwl mj|
dhlihjhc \ agZgbl_evghc kl_i_gb hij_~rdepfZhipqgikdbfbgmkeh\byf
<qZklghklb jzZzkzigByn\kl\bl_evunbdpblm ihg\_gghc \eZ]b [Ijb wlh
yley IKRyhjhc ih agZgbfhklb fZkebgghc dmevimjhc \ fbj_ b jZ
fh™ veguf h[t_dlhf "ey nmg~Zf_glZevguo bkke_ "~h\Zgbc

< gZr_c jZ[hl _hpugbeb ~bgZfbdm baf_g _gbc iZjZf _Ijh\ nen
oehjhnbae®ey jZkl _gbc jzZikz \ ghjf_ b ijb klj_kk_Z 1zZd _ ijh"



\ebygHjZkkbghklj jap®Frhfhdzklzkl jhgz gZ gZdhie gb_ [bhfZkku
nhihkbgl Ibgq_kdbdhibihlgobfbq_kdmx ZzdIb\ghklv nhINKbBKIbfu ,,
Zdlb\ghklv Zglbhtkim*Zfigtd jhdkb @Blau

Wdki_jbf_glZevgZy qZklv

H{t_dIhf bkke_"h\ZgbyZxd[j&Zlgh yjh\h]h jZikZ kBjdgsicanapus [j.
>ey ZgZebaZ [ueh hlh[jZgh k_fyg jZikZz iheh\bgm ba dhlhjuo ihf
"bklbeebjh\Zggthaw Zhtlhjmx gZklvfe \h* ghRBkI\ZR8&]hfhdZklZkl_jhgZz
=DKU® F K_f_&ZzZlbnbpbjh\Zg¢ibkh fi_jZImj £ \ I _g_gb_ ljza kmlhd
>Zek f gZ ijhjZzsb\Zeb gZ k\_Im HIdjulu_k_f gZ ba i_j\hc \gZrdb 1
m\eZ gzgghug\_gg]jmglKhkm”~u [ueb jZa”_e_gu gZ I|ljb jZ\gu_* ]jmiiu
dhgljhevgmx Jijmeibhzeb dZ ~u_ ~"\h_ kmlhd <h \lhjhc b Ij_lv_c ]JjmiiZ:
mkeh\by aZkmob f_Ih~hf ihegh]h ij_djZs_gby iheb\Z 1Ihke_ qg_Iluj_o
l[j _Iv_c ]jmii_ [ue \hkklZgh\e_ g iheb\ K_f gZ h[jZ[hlZggu_ ]hjfhgl
jZa™_e_dguljbd ]jmiiu ZgZeh]lbqguf kihkh[hf LZdbf h[jZzahf \ oh”_ w
ihemq _gu r_klv Jjmii jZkl_gbc jZikZz <k_ jZkl_gby jhkeb gZ k\_Im \

Q _j_a g "~ ev fu baf_jyeb kujmx fZkkm gzZ”a_ fghd qzZklb
kKh~_j"Zgthlhkbgl_Ibqikkldbglh\ b ZdIb\ghklHaZ\bkdlie¢hdkb *2Jau

>ey hp_gdb kh”_j Zgby nhlhkbgl_Ibg_kdbo ib]f_glh\ ebklvy i_j'
jZklbjzéb b~rdhf Za®pZ\_kdm hdheh fl] i_j96ghkbl&lghenfh]_ gzl
p_gljbnm]bjh\Zldhkeymq_ggmaé_jgZlZgl keb\Zeky \ f_jgmx ijh[bjdm
aZeb\Zeky kibjlhf ey ih\lhjghc wdkljZdpbb Blh]h\uc h[t_f \uly db&
Hilbg_kdmx iehlghklv Kkibjlh\h]h jzZkl\hjz baf_jyeb iglh gz
Ki_dljhnhlhf_Kh”_j Zgb_ ib]f_glh\ jZkkgblu\Zeb k#ffJeZkgh nhjfme_

>ey hp_gdb Zdlb\ghkkbz\dklythee i_jhdkb~"Zau ebklvy i_j\h]lh b
yjmkZ jZklbjZeb \ "b~dhf Zahl_ b gZ\_kdm hdheh FdZaebf ghktk

nhknzZldwmmn_j F ~blbhlj_clheZn_gbef_Ibekmevnhgbenlhjb”"Z

"bf Ibekmevnhdkb”" k g _jZkl\hjbfuf iheb\bgbeibjjheb”hghf

p_gljbnm]bjh\Zeb b hi[bjZzeb kmi_jgzlzgt JfddmbhjpgZdy¥ KkifiZ kv fe
FnhknzZlgHhhn _jZ fde fF ]J\ZydheZz F f&& >bgZfbdm

baf_g_gby hilbgq_kdhcjz&kh\ghXlibaf_jyeb ijb gf gZ ki_¢djhnhlhf_1j

:dIib\ghklv i_jhdkp2kkegblu\Zeb hlghkbl_evgh kh”_j Zgby [_ed:
ithemq_ggu_ kmii_jgZlZglu gZghkbeb ih fde \ “\modjZlghc
ojhfZlh]ljZznbg_kdmx [mfZlm Q _j_a kmldb [mfZ]m k ijh[Zfb hdj.
djZzkbl _ByfZkRb lhke_ hdjzZrb\Zgby ebklu ijhful\Zeb ~bklbeebjh\Z
lylgZ k ijh[Zfb \uj_aZeb b aZe®w\ ID(Sodibendodecylsulfate Ijh[bjdb
IszZl _evghj f rb\Zebkv Hilbg_kdZy iehlghklv ihemqg_ggh]h jZkl\h
600gf gZ ki_dljhnhl}of_1j_

Nemhj _kp_gpbx oebhjhpbgb¥Zeb \ ebklvyo q_j_a b knm
jZkl_gbc jzZikz \ khkm”~Zo k ihg\hc ijb ihfhsb ihjlZIb\gh]hjzZbfimev
MINI-PAM-Il ih ke _"mxsbf izjzf_ 1jzf fzZdkbfZevguc nhlhobfbgq_kdbc d!
NK ,, )Y )P b g nhlhobfbqg_ k& _ IhZrklglgby Iij ~\Zjbl_evgh bgdm][k
\'I_fghl_ fprgmi

J amevlZlu

< jZfdZo gZr_]h bkke_ _~h\Zgby ihd¥¢ldhZghg "glé_ dwdki_jbf g
]hjfhgZevgh_\haygZ kRl _gby \ dhgljhevguo mkeh\byo kihkh[kI\h\Z
dhebqg_klI\h ib]Jf _glh\ \ gb g f yjmkhjhablZagZc oehjhnbergz
26 dZjhlbghb”h\ gZ Ih"_ \j;&g_ hdZau\Ze ~"hklh\_jgh]h wnn_dlZ c



iZjzf_1j ~ey ebklv_\ \IhjhHbyphkEkv i _jhdkb* "Z&awjmkoegklJyueZ
\ur_ gZ mjZkl_gbc h[jZ[h]Bpfdhyd f

<ebygbK 1Zd _ hljZzabehkv b gZ agZq_gbb fzdkbfZevgh]h d\zZglh
nhlihkbkl_FuFm GZ ijhly  _gbb \k_]h wdki_jbf_glzZ ihdZazl_ev [ue \
h[jz[hlZzgguo =DK ~hklb]Jgm\ fZdkbfZewghc jEmbgdbp yjhklZ qlh mdZau)
m\_ebly_gnhlhkbgl_Ibq_kdhc HAdjBEIghdkdb nblh]hjfhghf 1Zd _ kihkh[kI\
gZdhie_gbx [bhfZkk¥. bjZdjZs_gb_ iheb\zZ jzkl_gbc ijb\h”"beh d ihk
kgb™ _gbx agZq_gby fZzdkbfZevgh]h d\Zglh\h]h \uoh”Z qglh y\eyehkv
khklhygbZkl _gHe@ =hjfhgZevgZy h[jzZ[hldZ k_fygkibklajgdqgblZex gh
khojZg _gbx ~"Zgghlh iZjzZf FMEm [augehqgg@b\ur_LZd _ klhbl hilf_Iblv qll
agZq_gbwhlhobfbq_kdh]h NP _glbyaZkmo_ m jZkl_gbc g_h[jZ[hlZgg
\ur_g_f m h[jZ[hlZgguo GZ i_j\mx g_"_ex baf_j gbc jZagbpZzZ ktr
NZevg_cr_f hgZ ihkl_i_ggh BkgblabeZkkatgh\e _gby j "bfZ iheb\Z gZ]e¢
m\_ebqg_gb_ kh”_j Zgby nhlhkbgl Ibg_kd8? % bleyg hhN[jdZhlZgguo
KjZklbgb gZ h[jzZ[hlZgglyb wlhifZjzf lju Zdlb\ghklb \lhjhc nhlhkbkl_
lzd" _  J\Zyadhékbfhghdkb”"Zau agZqgbl _evgh g_ jZaebqgZebkv f_""m
g_h[jZ[hlZggufb ;K jZkl _gbyfb b khhI\_IklI\h\Zeb agZq_glfdkigZjhev
jZkl _gbc [ueZ agzZgbl_evgh f _gvr_  hlghkbl_evgh dhgljhey H~*gZd
wnn_dlZ ]JhjfhgZevgh]h \ha”_ckl\by gZ "Zgguc ihdZaZl_ev

AZdexq_gb_

< oh”_ wdki_jbf_glzZz [ueh ihdZazgh qlh [jZkkbghkl_jhb”~u ih
ib]f_glh\ \ ebklvyoZxmhkdbelb\ghklv i_jhdkb”Zau Z 1Zd _ m\_ebqgb\Z
nhlhkbgl_az qlh hljz Z_Iky gZ ih~"_j Zgbb fzZdkbfZevgh]h d\zZgl
nhlihkbkl fu \h \j _fy \ha” _ckl\by klj_kkzZ Jhev ]JhjfhgzZ \ ijhp_kk_ \hk
g_ hij_ "~ e gZ wlh ImgZag _h[oh”bfhklv “hihegbl _evghc h[jZ[hldb \
ihkdhevdm hlkmlkI\b_ wnn_dlZ fh™ _| [ulv k\yaZgh k “ebl_evghklvx klj

Bkke _~h\Zgb_ ih~A~_j Zgh ijh_dIhf Jhkkbckdh]h-44Z001Oyh]h nhg”.
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JZajZ[hldhd"Kgltbhk _gkhjghc kb¥y fu_|_dpbdh gZ hkgh\ _
kbgl_Ibq_kdhgkljmdpbb F, 3ODPB5)3 eh]bg_kdh]tde\ Igkbey 127
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Development andconstruction of an IPTG biosensor system based on a synthetic
cl/Plam_RFP logic gate inE. coli cells
S.A. Melnikova
Scientific SupervisorAss Prof., Ph.D.A.A. Kohanenko
TomskStateUniversity, Russia, Tomsk, Lenin str§,334050
E-mail: sonnataO3@gmail.com

Abstract. In this study, we report the creation of a genetically engineered cl/Plam cBRRruct

based on a NOT logic gate for detecting IPTG in E. coli cells. Both classical bioengineering methods,
such as restriction and ligation, and more advanced ones, such as Gibson assembly, were applied.
The effectiveness of the synthetic construat eafirmed by transforming cells of the DH5a strain

with a recombinant vector and culturing them on a selective medium. When IPTG was added to the
culture medium, RFP suppression was observed in bacterial cells, which led to fluorescence arrest.
Keywords NOT gatesynthetic biologygeneticcircuits, geneengineering

<\*_gb_

KharzZzgb_ ] _g_Ibqgq_kdbo dhgkljmdpbc gZ hkgh\_ eh]bq_kdb
mijZ\eylv wdkij_kkb_c¢c ] _gh\ bgl_j kzZ azZ kq_l| Zdlb\Zpbb beb ih
[bhobfbg_kdbo\gmlljlb de[llt2d Bkihevamy ih”oh”u bg _g_jbb b kh\j
f Th~u fhe_dmeyjghc [bheh]bb klZgh\blky \hafh guf kbgl _abjh\ZIx
baf _gyxsb_ k\hckI\Z “b\uo hj]J]Zgbafh\ < hkgh\_ dZ ~"hc ] _g_Ib
eh]bg_kdb_ \ _glbeb ZdZeh]dbld)gbkihevamxlky \ we dljhgguo fbd
ljZzdlbg_kdh_ ijbf_g_gb_ fhe_dmeyjguo eh]bq_kdbo \_glbe_c |
kbgl Ibg_kdb_ dhgkljmdpbb fh]ml [ulv bkihevah\Zgu ~ey h[gZjm
h[gZjm  _gby bhgh\ fhgblhjbg]Z aBl@ad Igdy ki*eywu~_|_dpbb b mghb
iZlh] _gguo hjJZgbafh\

Fhe _dmeyjguc eh]bg_kdbc \+t gvllthevjhkd7crzZy [bhobfbqg_kdZy Kk
bf xsZy h”bg \oh”ghc kb]JgZe ?]h jZ[hlZ hkgh\Zgzt w2 % gkid\bb
ij_h[jZamxs_]h bkoh”guc kblylZilheh'ighc _fm ih kfukem LZdZy
hkh[_ggh gZ]ey~gh fh™ | [ulv ijbf_g _gZ \ dzZq_kI\_kihkh[Z " | dpbt
\ kj "P _evx ~"Zgghc jZ[hlu jg\ejg[hKdZ b kha~Zgb_] g _Ibg_kdhc d
c/lPam RFPgZ hkgh\_ eh]bqg_kdNDA.\ _glbey

Wdki_jbf_glZevgZy qZklv

JZajzZ[hldZ kbgl_Ibg_kdhc dhgkljmdp lrb silick ms _| kKl Sagpesekes
<dZqgq_kI\_ g_kms_]h \_dlhjzZz [ueZ \u[jZgZ dIpHT-j5_ kd&y kbaZaZlybs
fhe _dmeyjgh]lh eh]l]bqgq_kdh]h \_glbey 127 kha”~ZgZ kbkl_f@WhREklIhysZ
\hkijbgbfZxs ]h \oh”ghbgdbjolzel j dexqZl ey khklhyghuokib¥ fu
nhjfbjmxs_]h \uoh”~ghc<lbhfgzde bg\_jlhj khklhyl boa iZjagbigglukh]
ijhfhlhj hkms kl\leyxsbo ijhkdjgdokldgogxkh j Jmeypbx ljZgkdjbiy
ljbih~[hj_ ijhfhlhjh\ b j_ij_kkhjh\ ~“ey kha~Zgby fhe_dmeyjgh]h e



gZfb \ i_j\mx hqg_j_"v jZkkfZljb\Zebkv 1Zdb_ nmgdpbhgZenugu_ we
fh'gh j_Zebah\zZlv \ Hecoliddad kq_I| jZ[hlu kh[kI\_ggh]lh [ZdIl_jb
kbgl Ibg_kdh]lh ZDE@gXIZmdpby \_glbey ih*jZamf_\Z | dhgljhev \uol
aZ kq_I j_]meypbb wdkij_kkbb 5)3j_Fhkhkley bFijBODRP] nzZ]z\ eyf[~Z
dhgkljmdpbb \uihegy_ | nmgdpbx bg\_jlhjz |h _kiv _]h jZ[hlZ
\uoh”gh]lh kb]JgZezZ < dzZq_kI\_ kbkl_fu \hkijbgbfZxs_c¢c \oh”ghc
j_]meylhjguc we_f_gl ezZdlhagh]h hi_jhgzZ /DF, 3O0DF j_Z]bjmxs|
dmevib\bjA\Z8B* Ijbkmlkl\mxsbc \ kj_~_ ,37* j_ij_kkbjm_1I jZ[hIm [
k\hx hqg_j_"v kgbfz_ | j_ij_kkbx k ijhfhlhjzZ eZzZBIhldghihijE\ejhgplz fOI
wlh]lh ijhfhlhjZz gZoh”~blky i_j\uc we_ £ ]qglg b\ _ jdthjZbjmxsbe eyf["
j_ij_kkhj ;-jehidkkhj ih*"zZ\gZgkdjbipbxkhhl\_IklI\mxs_]h ijhfhlhjzZz 3C
| f kzfuf ij_~hl\jZsZy ihy\e _gby nemhj_kp_glgh]h kblglZe375)3 I,
gZ[ex™Z _|ky h[jZlguc (jb&kmevIZI

@ Ortcytcteme IPTG

O O MCXOAHBIM CUTHOA
t  Op¢ —t
—] lacd = Plac H o }— plam H rep }— 1

@ Haamdme IPTG

IPTG O MHBEPTUP OBAHHBIMA CHUTHAA
1 —t O
—| lacl |—| Plac H cl |—| Plam H RFP I— 0

Jbk Ko _fZ jz[hlu ]_g_Ibg_kdhc difprig®pdigZ hkgh\_ eh]bqg_kdh]h \_glbey 1:

K[hjdZ dhgkljmdpbb hkms_ kl\eyeZkv iml_f ihwlZigh]h dehgbjh\Z
k ihfhsvx f _Ih~Z j kljbdpbb b eb]bjh\Zgby IhkeRFPHRIZM belvijgrelklb ] gl
Zfiebnbpbjh\Zgu k ihfhs¥kebRihgu [mM"msbo nmgdpbhgZeVgalbewe f
[uebijh\_j gu gZ khhI\_Ikl\b_ h b~z fuf “ebgzf Z 1Zd _ hgbs_g
ijh\_~_gby -weeMdljhnhj_aZz lhke_ dz ~h]lh ZdlZ dehgbjh\Zgby
ljZgknhjfZpby j_dhf[bgZglguf \_dlhjhf obfbq_kdbEddofi riZgfizo de |
ihAn _j°dbH . b ihk_ho gZ Z]zZjbahlBggmXnm<k_ wlZiu dehgbjh\Zgb
dhgljhebjh\Zebkv k ihfhsvx ZgZebabjmxs_c¢ j_kljbdmebb zZk | ¢y hgm
colony I P J

Dhff_jgq_kdbc \_dlhj waEKifSbkrkbb kh”™ _j bl \ k\h_c ihke_~h\Zl_evg
Lacl ihwlhfm ihke_ _~gbf wlZihf k[hjdb dhgkljmdpbb yl\eyehkv deh
eZdlhaghlh hiLagpgB LacP ba \_dIpUCl9 f _Ih~rhfkhjdb ih =b[khgm
fiebnbdZpby njzZ]f_glh\ ijhba\h?*bezZkv k ihfhsvx |PHghfidektyhevah\.
ihebf_jZau J lakjayd®d [ue ijh\_j g iml_f ihk _\Z lIjZgknhjfbjh\Zgguo
Ki_"m Kkh"_j ZsnmXTG F

J amevlZlu

LiZgknhjfbjh\Zggu_ j_dhf[bgZglguf \_@&llphf[udesb ldbk_ygu gZ
Z]Zjbah\ZgB-rkk " akh”_jgbyk_e dlib\gZjd Z4PTG. ;ueijh\_~_g hl[h]
djZkguo dhehgbc dhlhju_ azZl_f [ueb i_j_ k_ygu gZ ZgZeh]kBggmx |
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"h[zZ\e_gb_fIPTGF< jy®_ kemqgZ_\ gZ[ex"Zehkv baf_g_gb_ p\_I1Z i_j_
k djZzkghlh g4jpk&uc

JbR 1jh\_jdZ jZ[hlu dhgkdijPledpRAP im|_f ihk_\Z dhehgbc gZ k_e_dlb\gmx kj_-
kh™_j°ZSHRXG :+[_ PTG ;+kIPTG

Dhehgbb \ dhlhjuo gZ[ex"ZehtkdjZkadfb g [gbb ijh\_j gu gZ gZe
\klZz\db we_f_glh\ eZzdlhagh]h hdolgnyg P Jfb IEQlZfebabjmxs_c j_kljbdpl
wg* hgmdeVnglalcamevlZiwle edljhnhj _aZ ihdZaZe qlh ~"Zggu_ dheh
\k1Z\dmg \LacO blacP b aUC19.

>ey\ jbnbdZpbb | dhf[bgZglgh]lueb djBa4Z[hlZgu ijZcf_ju "e
kK _d\_gbjh\AddkIjmdefam RFP Z 1ZdijZcf _jurey ijh\_jHbg Eacl.
;ueRuykg_gh qglh f_"7~ol B_ghfjZlhjhf eZdlhagh]h hi_jhgZ hlkmlkl
k\yaulZgby jbphkihke ~h\Zl_evghkhlrZRXZtgiARBS qlh fh _| hdzZaZzlv
\ebygb_gZ mjh\ _gv wdkij_khkkZ§zj eéyfkkhjZzey wlh]h [ue hkms_ kl\e
ijZcf_jh\ d dhlhjuf ihfbfh kZclzZ j_kljbdqdhbrhghfrZkiZhpinbpbjm_fh]
1_9Z [m”_1 \RBS _g

AZdexq_ghb

< j_amevlzZIl_ijhc 4Zglmlu [ue kharzZg j_dhf[bgZglguc \_dlhj K
] g Ibg_kdmx dhgkdljplap®RE eh]bqg_kdh]h \ NdObheyZajZ[hlZggZy
[bhk_gkhjgZy kbkl_fzZ ihdzZzazezZ h b”Z_fuc j_amevlzZIl ijb ihk_\_
[Zd]_jbc gZ kj_"m kh” _j"Zsmx kK dPTEbygdextZdezZkv j_ij RAPpby ] _gZ
glh ijb\h*beh d hdjZrb\Zghkxcolle\ Ilhdeuc p\DI gZklhys _fm \j_f gb
ijhba\h~blky k[hjdZ \lhjh]lh \ZjbZglZ dhgkljmdpbb RB&bilu\Z%xs ]h
ihke _"~h\Zl _evghklex higZzfbazpby mkeh\kkbbvdkijo nmgdpbhgZev
we f glh\' \_glbey Z 1Zzd"_ ih~]hlh\dZ dhg_qghc dhgkljmdpbb d k_c
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"ey f_klgh]lh ijbf_g _gby
: F Fbgvdhr :FbozZe _\
GZmqguc jmdh\rWhipl,clvn g FAgdh\Zz
Kb[bjkdbc JThkm~ZjklI\_gguc f_~bpbgkdbc mgb\_jkbl_|I
JhkkbyLhfkd Fhkdh\kdbc |p24060 »
E-mail: nas.minko@yandex.ru

The release determination of silver nanoparticles from different types of topical
pharmaceutical form
A.M. Minko, D.A. Mikhalev
Scientific SupervisorAssoc. Prof.Dr. M.V. Zykova
Siberian State Medical UniversjtiRussia, Tomskivloskovskiy trakt, 2, 634050
E-mail: nas.minko@yandex.ru

Abstract. The use of antiseptic properties of silver is often complicated by its toxicity as a heavy
metal. In this work an approach to solve this problem is propasednanomaterial based on silver
nanoparticles and humic substances. Determination of silver matcps yield from sersolid
dosage forms by vertical diffusion method using Franz cell was carried out. The obtained results can
be used to substantiate the application of ointment or gel in diseases of different genesis.

Keywords: ointment; gel; humisubstances; silver nanoparticle

<\_"_gb_

K_j_[jh rbjhdh ba\_klgh k\hbfb Zglbk ilbg_kdbfb k\hckl
bkihevah\Zebkv k 7~j \gbo \j_ f g \ ba]hlh\e_gbb ihkm”u b f_“bp
KjZa\blb_f gZzmdb b f_~bpbgu k_j [jh klIZeb \g_"jylv \ nzjfzdhl_j
aZlhe \Zgbc GZ k_]Jh~gyrgbc ~ _gv wdki_jbf _glZevgh ~hdZaZzZgZz
ijhlib\ ]jzfhljbpzl_evguo [Zdl_jbc ( FROL 3VHXGRPRQDV DHUXJ
Z Zd _ ]jzZfiheh ' bl_evguo [ZdIl_jbc gZijbf_j 6WDSK\ORFRFF>
f Ilbpbegba@abkl_glgu_rlzZffu 056%$ > @

< dhgp_-94q9Ze;,_ \ _dZ "ey e_q_gby bgn_dpbc jZg JeZaguo |
Zglbk _ilbd b Zglb[Zdl_jbZevgh_ kj_"kl\h klZeh gZ[bjZlv ihimi
kK _j_[jh Dheehb”gh_ k_j_[jh khklhbl ba gZghqgzklbp k_j_[jZ jZail
\a\_r _gguo \ “b~rdhklb GZ&khgZkbpu$J1i3V hlez”"Zx|l \ujZ _gc¢
Zglb[zdl_jbzZevgufb b Zglbk_ilbg_kdbfb k\hcklI\Zfb qlh ~_eZ | bo
e _g_gbb Jdgh&ghebl evguo b bgn_dpbhgguo ijhp_kkh\ Z 1zZd _
jZaebgguo fZa_ ¢ ] _e_c gZ bo hkgh\_ F3vZighlkahBl dblka\owk\Hhbh ~ g
bhgh\ k_j [jZ $Jp dhlhju_ \azZbfh”_ckl\mxl k de_lhggufb f_
h[jZah\Zgby Zdlb\guo nhjf dbkehjpfhr"ZrZxHIDo diéd_lhqgu_ klZmdImjt
l1Zzd”_ gZjmr_gby f_1Z[hebg_kdbo ijhp_kkh\ fbdjhhj]J]Zgbafh\

G _kfhljy g4z\ _ggu_ Zglbfbdjh[gu_ K\hclklh\Z dzZd |y _euc f _|Z
fh™ | hdZau\Zlv Ihdkbg_kdh_ ~ ckl\b_ IThke_ \uk\h[h™* _gby ba g.
bhgh\ k_j [jZ ijhbkoh”~bl \ i_q_gb \uaulZy hdbkebl _evguc klj_kk
ihg_qgu_ dZgZevpu]l*\ dlebl_evgh_ \ha”_ckl\b_ gZghqgZklbp fh _I ij
d Zjlbjham_h[jZIbfhfm baf_g_gbx p\_|1Z dhem[dhZ klljhghd H~*gZc
lhdkbgghklv $J13V fh 'gh agzZqgblijbvdio kkgbéabkvghf bkihekah\zZghb
]mfbgh\ufb eb]zZzg”~Zfb \ ijHbhyggHiZ]l _jbZeh\

=mfbgh\u_ \_stwlIhzl fghhdjZr_ggu_ hjl]Zgbg_kdb_ kh_"~bg_gby
ijhp_kk_ [bhkbgl _aZ ba ijbjhrguo bklhggbdh\ [|Zdbo dZd [mjuc



Ihobfbg_kdhc kljmdImj_ Jmfbgh\u_ \_s_kI\Z =< ij_"kdaeyxdukh[hc
dhfie _dku jZaebggh]h obfbg_kdh]h b nmgdpbhgZevgh]h khklZ\.
[hevrh]h dhebqg_kI\Z nmgdpbhgZevguo ]jmii b klZ[bevguo [JZ"k
=<h[tykgy _ | bo rbjhdbc ki_dlj » _ckl\by gZ kbkl_fu b hj]JZgu g_eh\ _«

P_evx jZ[yhey yikhij_ ~ e \gk\h[h "~ _gb_ gZghqgZklbp k_j_[jZ $J
fZzab k ebgdhfbpbghf gzZ Z~khj[pbhgghc hkgh\_ b ]b”jhnbevgtl
dZj[hdkbf_Ibep_eexehau Z |Zd _ hp_gblv bo ihl_gpbZevguc |I_jZi_

Wdki_jbf_glZevgZy qZklv

Bkke ~h\Zgb qg2z2wdaexjzZzajZ[hldm "~\mo e _dZjkl\_gguo nhjf "e
ijbf_g_gby wfmevkbhgghc fZab gZ Z~*khj[pbhgghc hkgh\_\Za_ebg
Ebgdhfbpbghf b ]b”jhnbevgh]h ]_ey gZ hkgh\_ dZj[hdkbf_Ibe
> ckl\mxs__ \_s[hkhg4zZghfzZl_jbhkeglyZ $IJ13V b m]l]hevguo Jmfbgh\uo
K+3J13V kbgl_abjh\Zgguc \ eZ[hjZlhjbb ijbjh*guo ]mfbgh\uo Kkl
nZdmevl_1Z F=M bf_gb F < Ehfhghkh\Zz

L ogheh]by ba]lhlh\e _ghw kZgb[jm kEbgdhfbpbghf aZdexqZeZk
ke "mxs_f\_lgd&m ]-3&843V hl\_rb\Zeb gZ ZgZeblbqgq_kdbo \_|
km[klZgpbx ihf _sZeb \ klmidm b jZkl\hjyeb \ fe \h~u hqgbs _gg
km[klZgpbb EbgdhfbpbgZ ]J]b”*jhoehjb”Z b jZaf_rb\Zelklihklgdkf ~h
AZlI _f "h[Z\eydbij ¥Zjbl _evgh jZah]j_ Ih]lh gZ \h*yghc [Zg_ eZghebg
gZklyf b wfmev]bjh\Zeb i_klbdhf ihkl_i_ggh ijb[Z\eyy jZah]j
Kihkh[hf ] \Za_ebgZ blh]h ihemqgbehkyv ] hrghjh~ghc w
Z "khj[pbhgghc hkgh\_

L ogheh]by ba]lhlhle_gb_ ] eAgNRP&K2Z\Zh &+ 3F [jm hkms_kl\leye
khnjeZzkgh ke_~"mxs_c f_Jhdbdjdhdkbf Ibep_eexehau \ gZljbDHR nhjf_
jZkl\hjyeb 0 fe \h”u ijbfK k h[jZah\Zgb_f %y@lkhijlhe \hjJhkI\hjZ
AZI_¥ kilmidm ihf_sZeb -$I0&XAH D kf_rb\Ze@b] K_e_\hc hkg¥\u
DFP jZaf_rb\zZeb i_klbdhf ~h ihegh]h jZkl\hj_gby b h[jZah\Zgby
azl_f "h\h”~beb fZkkm ]Jhlh\hc e_dzZjklI\_gghc nhjfu ]_eh\hc hgh\hc

Bkke_"M\Zduk\h[h "~ _gby $J13V ijh\h~*beb f_Ih~hf \_jlbdZevgh
ithfhsvx \_jlbdZevghc “bnnmabhgghc yq_cdb NjZgpzZz fh~_ev +'7
ij_~klz\ey | kh[hc mkljhckl\h ij_"gZagZq_ggh_  7~ey hij_"_e_
e_dzZjkl\_gghlh kj_"~kI\ZjbaoilkeedEZjkI\_gguo nhjf d dhlhjuf hlghkyl
fZzab ] _eb b ehkvhgu >Zgguc ijb[hj \f_szZ |\ k_[y "bnnmabhgg
"\mo qZkl_c “hghjgZy dzf_jz "~ey h[jZaph) b j_p_ilhjgZy
j_p_ilhjguc jZkl\hj kj_""Z qZWllb j2a™ e _gu ki_pbZevghc \ukhdhijt
f_f[jZghc ij_~gZagZq_gghc 7ey bkihevah\Zgby \ dzZqg_kI\_ ijh\
Abnnmabb FZav beb ] _ev gZghkbeb gZ ~bZebagmx ]b~jhnbevgm
f f[jZgm k jzZzaf_jzZfb ihj gf "bzf jlibf_s fdglkc gZ g_c iezZklfzZkk
dhevphf Kh~_j'bfh_ yq__d i_j_f_rb\Zebgbjlghtfhsitzddb gZ kdhjhk
400 h[ fbg Dhebqg_kI\_ggh_ kh™ j"Zgb _ gZghgZklbp k j_[iZ
Ki_dljhnhlhf_Ifp_ IWIN \ d\Zjp_\uo dx\_IZo kf \ @b gizle rZ]hf
2 gf Dhgp_gljZzpbx \uk\h[h”b\rboky gZghqzZklbp k_j-AglPsba h]j
hp _gb\Zeb ih dZeb[jh\hgghfm ]jZnbdm ihemqg_gghfm ijb jZaebqgglt
K+ AgNPs.

J amevlZlu

< j_amevlzZl_ bkke_~h\Zgby \uk\h[h ™ _gby $J13&b b@Z wfkghiAk b
Z "khj[pbb Kkj_~g__ agZqg_gb_ khgdhz\lo\dH* | _evkl\m _| h gbadhc kb
lhdkbgghklb $J dzZd ly _eh]lh f_IZeeZ b \hafh ghklb ~ebl_evgh]h



1Zzd®_ h \hafh 'ghklb ~"ebl_evgh]h ijbf_g gby b ij [u\E\ghy dgiZkllb gZ
J amevlizl bkke_"h\Zgby \uk\h[h '~ _gby $J13V ba ]b”jhnbevgh
dZj[hdkbf_Ibep_eexehau khklzZzdbe k\b”_ | _evkli\m_| h \ukhdhc kihk
$J13V \uk\h[h *ZIvky ba e_dzZjkl\_gghc nhjfu b hdzZau\zZlv [uklj]
N ckib\  kf_rb\Zykv \ jZg_k [bheh]bq_kdbfb "brdhklyfb

LZ[ebpZ
J_amevlZlu \uk\h[h ~_gby gZghqgqZklbp k_j_[jZ
< FZkkz FZkkzZ gZzghqgzkl| Dhgp_gljZgpbgyghqgZklby <uoh”
ih\lhjz fZab ]_ey fZa_\hc J_e_\} \uk\h[h " _gguo \| gZghqgZlh
gZg_k_ggh| kmki_gabb gzZg| ih]lJehsZxsmx kj_"m
f f[jZgm gZ f_f[jZgm f kmidb f] fe
wfmevkbhggzZy fZav gZ Z*"khj[pbhgghc hkgh\ _
1 1460 “1,0 2,919 “0,022 0,0032 “0,0007 0,77 “0,14
2 1440 “1,0 2,875 0,022 0,0019 “0,0007 0,49 “0,14
3 1450 “1,0 2,899 “ 0,022 0,0025 “0,0007 0,63 “0,14
\ ) E;g - 1450°10 2,898 0,022 0,0025 “0,0007 0,63 0,14
— ]brjhnbevguc ] _ev gZ hkgh\_ dZj[hdkbf_Ibep_eexehau
1 147,04 2,7 2,94 “0,05 0,047 “ 0,001 1106 “0,07
2 143,0“2,7 2,86 “ 0,05 0,046 “ 0,001 1113 “0,07
3 142,04 2,7 2,84 “0,05 0,045 “ 0,001 1120 “0,07
KI_"0 1440427 2,88 “0,05 0,046 “0,001 11,13%0,07
agzq_dg
AZdexq_gb_

Lzdbf h[jZzahf i_j\Zy e _dZjkl\ _ggZy nhjfz fZav gZ Z"khj[pbhg
gZb[hej ~ihqgqlbl _evghc *“ey e _g_gby \yehl _dmsbe\bkhgdlygl lkdmadgtl
ijhp_kkh\ b ijhe_"g ¢ F_oZgbaf ~ _ckl\by fZab ij_~iheh bl _evgh a.
hgz Z~khj[bjm_1 kh”~ _j"bfh_ jZgu \f_kl_k bgn_dpbhggufb Z] gl
ZdIb\guc dhgih¢+8J13V kh\f_klgh k ebgdhfbpbghf hdzZzau\zZ_1 Zglb
b Zglbk_ilbg_kdh_ "~ ckl\b_ <lhjZzy e _dzZjkl\_ggZy nhjfZz ]b”jhnb
dZj[hdkbf _Ibep_eexehau y\ey I|Iky gZb[he__ ij_~ihglbl_evghc ~ey
\ Ihf gbke_ [heéelriedisZ” b b |Ij_[mxsbo qZklh]h ijbf_g gby

JZ[hlZ \uiheg_gZ ijb nbgzZgkh\hc ihA*_j'd_ Jhkkbckdh]h gZm:«
< 20-65-47052).
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'gZeba bg"mpbjh\Zgghc Z]j_TBR-bb\[flea]Z fur_c
k ihfhsvx f_IhAh\ fZrbggh]h h[mqg_gby
FJ GZa"jZq_\Z
GZmgguc jmdh\h~bl _ev ~ [ g F K DmoZjkdbc
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Analysis of induced TDR43 protein aggregation in mouse brain using machine learning
methods
M.R. Nazdracheva
Scientific Supervisor: DIM.S. Kukharsky
Russian National Research Medical University named after N.l. Pir&ymsiaMoscow,
Ostrovityanova st, 1, 117513
E-mail: nazdracheva2001@mail.ru

Abstract.Neurodegenerative diseases are characterized by a progressive loss of selectively sensitive
neuronal populations, and a common feature of pathogenesis is the formation of protein aggregates.
In this study, we analyzed the pathological protein aggregatiohDd-43, which was induced by
stereotaxic injection of Tau protein aggregates into the mouse bfaistatistically significant
decrease in the fluorescence intensity of #3Pwvas found in the brain of mice in the experimental
group, and abnormal nuclearytoplasmic distribution of TDR3 protein with the formation of its
aggregates was revealetihe images obtained with a fluorescence microscope served as a dataset for
developing a machine learning model for cell recognition and counfingrescence gnal
measuremenand recognition of protein aggregates in cells of higjadal sections The developed

model was evaluated using the following metrics: Sensitivity = 98.9Specificity = 80.7%,
Precision = 89.3%, and it can be said that it achieved the target quality metrics.

Key words:neurodegenerative diseases, protein aggregates;4d®)Pnachine learning model

<\_"_gb_

G_cjh™r_ 1 _g_jzZla\ghhe \Z(g3A £ ]_|_jh]_gdpgyiiZzg_\jheh]bg_kdbo
aZlhe \ZgH¢zZd|l_jbamxsboky nmgdpbkmgidagedgbcc g _cjhgh\ bo ]b[_
ihke _"mxs_c ijh]j_kkbjmxs_ ¢ "~ _] g _jZpb_c¢c jZaebgguo h[eZkl_c
Lhgu f_oZgbafu jZzéWAkyZlky g_ykighufg k_]Jh*gyrgbc ~_gv g_ jZajZ]
wnn_dlb\guo | _jZidBbbdg_ kh"h\ ~ey azZf "e gby hklZgh\db beb ij
ex[uds>H].

H[{s ¢ g _jlhc fgGpoay\ey |ky h[jZahlZgbh\uo Z]j_khlhfigh]bo
kemqgZyo h~gh\j_f_ggZy Z]j_1Zpby g_kdhevdbo iZlh]_gguo [_edh
hrghc b lhc °~_ de [dI\skjihllhkkbjh\Zgbx agbhkeXd\blbx kf _rZgguo
debgbqg_kdbo ijhy\rijgbch Ihf yleyxlky eb wilb Z]j_]Zlu Ihdkbggufb
beb "z bgddh\ ijhp_kk_ aZ[he_\Zgby hklzZ_Ilky ij_21Zlnk dbkguokkk
[ _ edZ dhlhju_ gZ&Ziebfdal_ ijb-ethghghc ~_f rgwldiauv[_ehd b
TDP- ar[ _ehtlwlh Zkkhpbbjh\Zgguc k fbdjhljm[hgdZfb [_ehd dhlhj
fgh]bo fhe_dmeyjguo ijhp_kkZo \dexqZy kbgZilbg_kdmx ieZkl
kb]JgZebaZpbx b j Jmeypbx klZ[beGdkkybhuidkbhb\TARKTDP-43) +
fghl]hnmgdpbhgZevgdblhjed&k\yau\Z_Iky k gmde_bgh\ufb dbkehlZfl
\ f _IZ[hebaf [20@B@amq_gb_f _oZgbafh\ bgbpbZpbb Z]j_]Zpbb b \aZb
jZagufb iZlh]_ggufb [_edZfb \ g_j\ghc kbkl_f_ y\ey_I|ky ZdlmZevgh



< gZklhys_ \j_fy ahelgluZzjlhklZz "bzZ]ghklGdB yley I|ky
iZlhehlhzgglhfdzy wdki_jlbaz ijb[3\k®juflilvxl_jgh_ aj_gb_ b f_Ih”
]Jem[hdh]h h[mq_gby ij_~hklZ\beb gh\u_ \hafh ' ghklb ~ey Z\IkhfZlba
memqr_gby _]h wnn_dikeygHkld  ~ [Zevgh]bkEogedellbagZkdbo kj_al
jZaguo h[eZkl_c ]heh\gh]l]h b kibggh]lh fha]l]Zz hq_gv \Z gZ Kki
bah[jZz _gby \u”_eylv b bamqZlv jZagu_ Ibiu de_Ihd bo km[de _lhc

Wdki_jbf _glZevgZy gZklv

Ba fhal]Z I|jZgk]_gguo furTau WO b wdkikkbjmxsbo fmlZglguc
Taw[ _ehd q_eh\ dz Z I1zd _ hl fur_c "b@&&7BL/ Ib[iZe e bidiebng_ gu
]hfh]_gZlu fhalz f_Ih~hf ihke_"h\Zl_evgh]lh p_gljbnm]bjh\Zghb
mevljZa\mdhf =hfh]_gZlu \\h~"bebkv k ihfhsvx kl_j hlZdkbqg_kdhc
Zfb]rZeu furzf “bdh]lh Ibiz Q_j_a "g_c ihke_ bgt_dpbbZijh\h"k
"ey ]bklheh]bqg_kdh]JhugbzZigbwzZ* gh bffmgh]bklhobfbg_kdHReyhdjZrt
Al _dpbb [TDP#B vy~ jZ de_lhd hdjZrb\Zebkv k ihfiDaWk djjZ&ba ey
bah[jZbgijh\h*beky \ ijhiayell_ihemq _ggu_ bah[jZ _gby [ueb bkihe
"ey h[mgZxs_c \u[hjdb

Fh _ev [ueZ h[mqgq_gZ k bkidHeVymajblZhb fem[hdh]h h[mqg_ghb
ijbf_g _gb_f kh\j_f _gghc Zjobl_dImju g_cjhgghc k_Ib &4RQWRXU 3
k_j\b GitHub gZ yaud_3CohR RroposalNetwork + kljmdImjz ~ey k_]f_glZp
h{t_dlhdhlhjZy h[gZjmibj\zZdjlu\Zxsb_ky h[t_dlu gZ bah[jZz _gbb h~g
ih"lhgyy aZzfdgmlu_ dhglmju h[t_dlh\ k bkihevah\Zgp f Nmjv_ ~_ kd

J amewl ZI

;ueh \uy\e IdBEIbklbqg algddgbfh_ kgb _gb_ dhebqg_kI\Zn[fredZz 7'3
ihke bgt _dpbc Zgu|Zé\Ehfbfh wlh]jheh h[gZjm  _gh ZghfZevgh_ vy’
pblhiezafzlbqg_kdh_i_j jzZkij_"~_ e _gh fyredainlghc Jjmiiu

100 MKm

Z

TDP43

TDP43 UncunarepansHo
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Jikl J_amevlZlu bffmgh]bklhobfbg_kdh]h bkke #AR glyZ kdifdR4Rb]gZe
Z dhgljhzeyjgniz [ hiukgjjmiiz \ dZ\bkbfhklb bgl_gkb\ghklb n@bfj_kgZagphb
]imiiZo b ihemr@jbXjzf_ljbg_kdbc djbl_-MblgBgpgZ N ZghfZevgh-_ y~_jgh
pblhiezafZlbq_kdh_ jZzkTpPM3en dbr _c hiulghc ]jkljivdbdtiZlheh]bg_kdb_ Z]j_]1Zlu



ljb \uiheg_gbb ijh]jzffghl]h dh”~Z ih"kq_l de_lhd b jZa”_e_gb_
yN jgu_ b Z]j_1Zlgu_ dhfihg_glu \uihegy |ky gZ hkgh\Zgbb k
hij_~"_ e _gb_ bo lhggu&djZgithemqg_ggZy fh”_ev [ueZ hp_g_gZ k ihf
gm\kl\bl _ev¢Sehkditivity = 90,9 ki_pbnbqgg skesificity) = 80,7 lhgghklv
(Precision=89,3 h[sZy IhqgAdcuvacy = 87,2%, F1-score= 90,1%.

HalgeHo kneTok: 239

Original Aggregate Core

Ints. aggregate:

sum: 117370 mean: 491.09

Ints. core:

sum: 561013 mean: 2347.33

[

de_Idb gZ nhlh]jZnbb ]bkliheh]bg_kdh]h ijdhZjE4Z KIZZa” e

i_1Z10j bayteéhIZ1 jZ[hlu ijh]jZffgh]lh dh”~Z k agZq_gbyfb h[s_]h d
de_Ihd b bgl_gkb\ghklb nemhj_kp_gpbb Z]j_]1Zlh\ b y*jZ

JbR. ZH[gZjm  _gb
k\_q_gby gz Z]

AZdexq_gb_

<\~ gb_ wdah]_ggh]h flabZgeégizlh\ Jheh\ghc fha] furb \eby_
dhebd¢\hk b jZkij_~_e_gb_ [-_edZ de&3ldZo \ ahg_ bgt_dpbb WIh
k\b~ | _evkl\h\ZIv h Teed{yghl@ gz f_IZ[hebaf beb k\hcklXd 7'3
k\yaZgghl]h k jZa\blibhktj®E>\gZy fh”_ev fZrbggh]h h[mqg_gby "“ey jZk
ih"kqg_1Z de_lhdglwfkb]gZeZ nexhj_ _kp_gpbb b jZkihagzZ\Zgby [_ec
de _IdZo ]bklheh]bg_kdbo kj_ah\ ]heh\gh]h fhalz fur_c
g _cjh™ ] g _jZlb\gu_ aZlhe \Zgby g_eh\ _dz jZ[hlz | k A h
gm\kl\bl_evghklvx b ki_pbnbqgghklvx
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The possibility of direct pressing in the technology of enalapril tablets
in the production of the reproduced drug
M.A. Nechai
Scientific Supervisor:Assoc.Prof., PhD. V.V. Sheikin
Siberian State Medical UniversitiRussia, Tomsk, Moskovsky trakt, 2, 634050
E-mail: oceangll@mail.ru

Abstract. This article examines the potential application of the direct pressing method in the
production of enalapril tabletsvith an emphasis on the despient of a reproducible drughe

study analyzes the physichemical and technological properties of enalapril and auxiliary
substances. Studies show that these substances have poor technological properties for direct
pressimg, including bw fluidity and high adhesioithe study highlights the importance of a thorough
assessment of the physideemical and technological properties of substances in the development of
pharmaceutical tablet manufacturing processes.

Key words:endapril ; tablets excipients; pressing

<\_"_gb_

Hrgbf ba dexqg_\uo ih”oh”h\ d h[_ki_gq_gbx gZk_ e _gby e _«
ijhba\h~kl\h “hklmiguo ij_iZjzZzIlh\ \hkijhba\h?~ysbo hjb]l]bgZevgu_ Kkj
wnn_dlb\ghlklvXjb ihemqg_gbb IZ[e_Ihd ij_"~ihqglbl_e g f_Ih”~ ijyfh]h
ihwlhfm \hafh ghtkiMbf_ g lmpygb\Z Iky \ i _j\mx hg_j_~v Hkgh\guf
"ey wlh]h y\eyxlkymfibagpckidb b | _ogheh]bq_kdb _ckkimngkl¥g pzdodb\gt
\kihfh]zZl_evguokh sh[_ki_qgqb\Zxsbo ijb_fe fu_ izjzf lju IZ[e_Ibjm._
GZ i_j\hf wlzZi_ bkke_"h\Zgbc p_e_khhkjlziad@h pkilggybahiyZIiv.jz1Z

P_ev jZ[hlu a2d&wdZj_"_e_ighki_dlb\u ijyfh]lh ij_kkh\Zgby gZ h
ZgZebaZ nbltbdh kbdoogheh]bgokkdBEd!l jbikdtib\ghc nZjfZzp \lbg_kdl
km[klZgpbkhdh]Zl_ewgsokMNey ihemq_gby Wd&elhigbeZ

Wdki_jbf_glZevgZy qZklv

Hit_dIZfb bkke_"h\Zgby ghNewywetyvkwnwzZjfZp_\lbg_kdZy km[klZgpby
eZdlhau fhghlb”~jZlI djZofzZe dZjlhn_evguc djZofZe dmdnm
ij_"_eZlbabjh\Zgguc gZljby ]bfgdhghdj[klgZjdb kf_<«kkhhl\_Ikl\bb k
f_Ih~bdzfb =hkm~Zjkl\_gghc nzZjfzdhi_b hij_~_eyeb nhjfm b jZaf_j
khklzgzZkumgxiehlghkl iehlghklv irhkehlg gbly kkm_ fibklkkuimqg Klv
bkihevah\zZgb_f klzZzg”Zjlg@p ijb[hjh\

J amevlZlu

J amevlZlu hp_gdbobhbebldhwZjzdl jbklibd bkke \"m_klo
ij_"klz\e_gu \ IZ[ebp_



LZ[ebpZ

Nbabobfbq kikdthckI\Z dhfihg_glh\ ij_izjzlz
. . DjZofZ¢ .
WgZezij EZdIhq DjzofZe [MZOTZ? dmdmjme Qz”py Fz]gpy
fhgh]lb”j| dZjlhn_ev( dmdmjmag TR ]b”rjdZj[hg kl_zZjzl
JZaf | qZklbp ff
0,03“ | R | 001" | 012° | 015°¢ | 0,01 “
NhjfZ qgZklbp
:gbahf || :gbahf_I| Bahf_Ijbg_ | Bahf_Ijbq :gbahf_Ij| :gbahf_Iljb :gbahf_|
q kdb| g _kdb | _ db _kdb _ kdb _ q_kdb |
O0Zjzdl_j ih\ _joghklb qZklbp djZ_\
. . Jh\guc Jh\guc .
R _jrZ\uq R_jrZ\uq Jezrdbc ez db g Jh\guc Jhlguc lhjbkluc
Bkoh”y ba iZjzfmd\aZzgguo \1llZheéjpdp Zxsbo jZzaf | nhjfm qZklk
bo ih\_joghbkhghglhkm[klZgpby wgZezijbéZlvijh[e_fu hlghr_gbb

kuimqg_klb b bkiheVikimfHuZl evgu _

\ s kfinZmty hdZzazlv kms_klI\ g

\ebygb_wjaAl ihdZazZIWeém™I\_j"%Z j_amewl2ddki_jbf_glZevghc hp_g
kuimqg_klb b ml]ez _kl_kkZlgdep@).hldh
LZ[ebpZ
Kuimq_klv mlhe hldhkz dhfihg_glh\ ij_izjzlZ b 1Z[e_lhgguo kf_k_c
. . DjZofZe :
, EZdlhaly DjZofzZe DjZofZe . GZljb FZ]gb
WgZeZi thgh1bAj defhn_ev dedmjme dr}dmg‘ﬁ ]b’\jhdJZj)Eh k|_]§jz
Kuimg_klv ] k_d
22“02 | 3703 | 15“04 | 17*01 | 22“02 | 4102 [ 1,203
Mlhe _kI_kI\_gghlh hidhkz 1jz"
47404 | 347“02 | 342“01 | 437“02 | 336“03 | 312° | 56,1“
Kf kgZ f] :N Kf_kgZ f] :NK] Kf_kv gZ] :NK | Kf_kgzZ f] :N
Kuimqg_klv ] k_d
4,17 " | 4,20 | 431" 4,29
M]he _kI_kI\_ggh]lh hidhkz 1jz"
39,2 | 38,6 " 44,7 " 452"

Kuimg_klv b m]Jhe _klI_kI\_ggh]h hidhkzZ hij_~ _eyxliih\f~ s gpbbihjhi
\'ijhp_kk_ 1Z[e_Ibjh\Zgby b azZih&dagirty fiddjmm_ klv b \ukhdbc m]he

bkke “m_fuo km[klZgpbc mdZau\Zxl
AN fhgkljbjmexhqrb

dhfihg hgb fh]ml
bkihevah\Zhgilhegbl _evguo | _ogbqg_kdbo kj_"ZRjh\tojgrmhtdlbeMg)]h Ibiz
glhmkeh dbbgheh]bqijhgpbédkhljzaplyazljziZo gZ _]1h hkms_kl\e_gb_
G "hklzlbgkguimqg_klv \_s _kI\ b bmkkflnk[ecy |ky \walghzdb fidpb y
dhwnnbpb glZ OznjiZg Z)xs Th hlghr _gb_ gZkuityudbhtklg _fimiehlg gby

gZ kbevgh ZaZbfjm foukl\kf k&
0ZjZdl_jbklbdb kuimqg_klb ihdzgZlgeghxeayu
[ulv bkihevahhXxgu “meysj kkh\ZdgbyZdh wlh

ihlj [m_

B8] 1Z[ep3).
LZ[ebpZ
Dhwnnbpb_gl OZmkg_jZ
. : DjzZzofZe :
- EZdlhal Djzofze DjZzofze . GZljby FZ]gby
WgZeZij thghibrj] dzjlhn_ev] dmdmjmad d?}dfmema IbAjhdZi[hl kI ZjZ
1,64 1,52 1,38 1,47 1,37 1,29 1,32
Kf_kv gZ :NK Kf kv gz f] :N Kf kv gz fl] : Kf_kv gZ f]
1,62 1,64 1,72 1,61




NjZdpbliggckhklZ\ ihjhrdh\ b bo ykéyklky djblbqg_kdbf izZzjzf_I1j
hij_~_eyxsbf ~jm]b_ |_ogheh]bg_kdb_ Zj&Eddhjh R ohdkid kb
Ney IZ[e_Ibjh\Hgbyh _ \gbfZgb_ m~ _ey Iky kh”~_j Zgbx f_efdfhc njzd
hij_~ _eyxs_c f_Ih” ijhba\h8&dAd@ ijb[m_Iky ]JjZgmebjh\Zgl5% ijb ~h
\hafh gh ijyfh_ ij_kkh\Zygb®. [Z[e

LZ[ebpZ
NjZdpbhgguc khklz\
. EzZdlha . . DjzofZ .
NjZdpby S ~ DjZofZe DjZofZe ; GZljby FZ]gb
qzZklbp| W9ZeZi] fhglh]b dZjlhn_evd dmdmjma ?jmfjmej 1bAjhdZj[h{ kI _ZjZ
>09 ff 1,00 0.13 0,57 0,04 0,09 0,35 2,33
:O'E‘)”ff 10,0 2020 1,81 0,00 078 262 463
<0315Ff
o0 ff 68,00 44,86 0,39 0,28 1,12 14,53 24,43
N ”ff 16,75 26.95 023 212 6.70 5378 14,87
1
S 010 ff 3,90 5,80 0,37 4,37 30,36 14,75 39,59
<>°'1° ficf 0,30 1,63 43,62 30,21 46,73 13,59 14,09
ff| 006 0.38 53,01 63.00 14.0 0,20 0,07

Baihemqg_gguo “Zgeguon_blh [hevrbgkl\h km[klZkpBte gu
f _edh”bki_jkgufb ihjiKrdgklbzgpby wgZeZdjb&&ihfh]zZl_evgu_ \_s_klI\Z
1Zd ozZjzdl_jbam_Ilky rmyukbhgbff* _j"Zdbgdhc njZzdpgbtb \_jhylgh y\ey I}
hrghcibmagbg keZ[hc kuimq_klb fZl_jbZeZz

AZdexq_gb_

GZ hkgh\Zgbb ijh\_~ _gguo bkke_ "h¥YBgdlk khjhedhA \udhh
bkke_~m_fu_ hPN_fhagkljbjmxl g_m~h\e_I\hjbl_evduoglagZjbagglkdbo
0ZjZdlkibd bkdexqZox\dkmafh ghk|yfh]h ij_kkh\ZgbwkhdAy\Z”~] _ab\ghkl
gbadzZy kuimqg_klv \ukhdzZy dhiehhgypfhglvOZmkdo ijjZz hifez”*Zgb _

f edhc njZzdpddbf h[jZzahf ihemqg_ggu_ j_ameviZly ke&b’khlh[g ¥ kald mk«b |
bkihevah\ggky4djzgmebjh\dgbin~ 1hlh\d_ 1Z[e_Ibjm. fhc kf_kb
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lheh\u_ jZaebqgbydftbazpbb fha]Z fur_c efiigbb &'
dhebqg_kI\_ggh_ FJL bkke_"h\Zgb _
P JZgdZF\Z RZ"NjhopZ Lrhj
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Sex differences in brainmyelination in CD-1 mice: a quantitative MRI study
A.Ts. RanzaevaM.M. Shadring, D.A. Tur?
Scientific Supervisor: Prof., DM.Y. Khodanovich
Tomsk State University, Russia, Tomsk, Lesin, 36, 63480
?Institute of Cytology and GeneticRussia, NovosibirskicademiciarLavrentievastr., 10, 630090
E-mail: ranzaevaa@yandex.ru

Abstract.In this work, thesex differences in brain myelination in €Dmice were studdeusing the

MRI method ofast macromolecular proton fraction of tiiglPF) mapping. MPF is a biophysical
parameter,which was validated on various animal models as-imoasive quantitative myelin
biomarker. Sex differences in brain myelination of nine aduklQbice (4 males, ®Mmales) were
assessed using MPF mapping. No significant differences between males and females in average
MPF values were found Significantsex differences were found in three of the eighéstigated

brain structuresIn males, MPF was higher by 9% in the anteriorcommissure and lowei the

corpus callosum by 0% andcaudoputamef6.5 %).

Key words:CD-1 mice MRI, macromolecular prain fraction mapping, myeljrsex differences.
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'ml[j_g”"gZy ebgbyDurrlejhdh ijbf_gy_ Ilkgbgbdkdbo bkke_ "h\Zgby
ihl _gpbzZevguo nZzjfij_iZjzlh\ IThkdhevdm Zml[j_~gu_ furb y\eyxlky
fghlbf ijbagzdzf \ ijhlb\h\_k bg[j_g”guf ebgbyf fur_c bo bkihev
ij_~ihqglbl_evguf \ wdki_jbf_glZo gZijZ\e _gguo gZ tbdama” gdkl\bLjb 2z
jZaebqgguo aZ[he_\Zgbc b bguo nzZdlhjh\ gZ nbabheh]bqg_kdb_ ijhp
iheh\u_ jZaebgby \Z guo nbabheh]bg_kdbo ijbagZdh\ \ qgZklg
]Jheh\gh]lh fha]Z m fur_c ~Zgghc ebgbb fZeh bamqg_gu < gZklh
ijh\_~ gZ g _bg\Zab\gZy dhebq_kI\ _ggZy hp_gdZ kh”~ _j Zgby fb_et
CD- k ihfhsvx g_"Z\gh jzZajzZ[hlZzggh]lh FJL f_Ih”~Z Jukljh]h
fzdjhfhe _dmeyjghc ijhlhgghc njZdpbb FIN F _Ih~ hkgh\Zg gZ
gZfZ]lgbq_gghklb b _lihdh&eky_klI\_ggh hp_gblv “hex ijhlhgh\ gZol
khklz\_ fzdjhfhe_dme J[hevrmx qZklv dhlhjuo \ fhka]_ ®&hkFZ\ldy |
FIN \Zeb”bjh\Zg gZ JjuamgZo ihdZazZgZ \ukh#dB9y_dhgphbeyply &bN zZk
[3H@ >Zggu_ h iheh\uo fpZaedpdbmyZopbb [m~ml ihe _agufb "ey bkk
bkihevamxsbo fur_c ebgbbd&d_ kI\_ wdki_jbf_glZevguokdh[e¢vdhn\
nZdlhj iftd2 g mqgblu\ZIivky ijjo Zm&ehzl h\

Wdki_jbf_glZevgZy qZklv

< wdki_jbf_gl_bkihevah\Zebkyv fukZéhdblB®DzZ \ \hajzZkl _
8g_"_ev dhlhjuf ijh\h~*beb kdzZgbjh\Zgb_ ]heh\gh]hahly&Z]gkghZ f.
lhfh]jZzn_ % UXNIHUIh ijhlhdhem FIN Hp_gdZ dhebqg_kI\_ggh]h kh”"_
hkms_ kl\eyeZkv gZ |j_of _jguo dZjlZo FIN k ijbf_g _gb_f ijh]jZffu
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8kljmdImjzZzo [_eh]l]h b k_jh]lh \_s_kI\Z fhahebklh_ | _eh dhjz
dZm~himlzif_jg "gyy d&imfjizk JbiihdzZfi \gmlj_ggyy dZikmeZ 1ZeZfmk
| eh fha'_qdzZ < fhahebklhf |I_e_ b dhj_ [hevrbo ihemrZjbc baf_
"\'mo ahgXoahgzh|[eZklv \[ebab [hdhluo "~ -gmdhgdHeZklv \[ebab
]biihdzfiz KlZlbklbg_khldy H4ggguo \uihegyezZkv \ ijh]jzffghf h[_I
6WDWLVWLFD k bkihevah\zZgb_f ZgZebaz *HQHUDO /LQHDI
postKRF ZgZebahf )LVKHU /6" ey ijhykg_gby agZqgbfhklb nzZdlhjZ
klZlbklbg_kdb agZqb£&®f®.ijb S

J amevlZlu

Mkj_"~g_ggu_ ih \k_f kljmdImjzf fhal]Z agZgq_gby FIN hdZaZeb
kZfph\ ih kjzZ\g_gbx k kzZfd&Zfb khhi\_IklI\_ggh hr"gZdh wlb jZae
[ueb agZgbfufb Lhevdh \ Ij_o ba \hkvfb bkke_ ~h\ZgguoZklhfhdImj -
hlebgzZebkv i_j ~g_c daf¥kimjzZf fdhahebklhf | _e_ < i_j_ "~g_c dhf
kZfpu bf_ x| ih\ur_gguc mjh\_gv FIN hlghkbl_eWglip k20f00d). gZ
GZijhlb\ ih\ur_ggh_ kh”~ _j Zgb_fb_ebgZ m kZfhd hlghkbl_evgh
dZm~hdim ggZ % (p< b fhaheblklhf g2 m <S jbk < dhj_
[hevrbo ihemrZjbc ]biihdZfi_ \gmlj_gg_c dZikme_ 1ZeZimk_
fha _gdZ agZgbfuol@o jZearbgbc FIN g_ h[gZjm  _gh
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Jbk AgZq_gby FIN KZffhhd fur_¢ &' jZaebqguo komdhma]Z
AgZgbfu_ jZaebgby f_""m kZfpZfbih<RDOHZfb

< fhahebklhf j|l eemeviAlebqgZxlkyZ\blkbfhklb hl bkke_ ~m\fhc ah
jZkiheh  _gghc jhkljZzevg__ ahg_ \[ebab ,[RtN\gZd ~_\am”mhgd&kZ\fhd
(p< Z \ jZkiheh” _gghc dZm~Zevg__ ahg_ \[ebab ]JhiuhdzmMmiz FI
kZfpfp< jbk >ey dhju [hevrbo ihemrZjbc IZdhc aZzdhghf_jghklb



10 —— O camum

e

1-a 30Ha 2-8 30Ha 1-a 30Ha | 2-a 30Ha

Mozonucroereno Kopa bl

Jbk FIN \ fhahebklhf |l _e_b dhj_[hevrbo ihekEZhdc m kZfph\ b
AgZqbfu_ jZaebgby f_ ~m kZfpZ&p<tD.@Z*H Zpix 0.001

AZdexq_gb _

< j_amevlzZl_ ijh\_~_ggh]lh bkke_"~h\Zgby agZqgbfu_ jZaebqgby
kzfpzZfb b kzZfdzZfb m furCl etpgbib[gZjm _gphheengpkl\Z bamqg_gguo
kljmdImj fheedzZbkdexqg_gb_f i_j_~g_cddZmibkkmljzd fhahebklh]lh |_eZz
HrgZdh b \ wibo kljmdImjZo g_ gZ[ex"Z |ky h*"ghaggbgghffhebgZAuk
m kZfph\ beb <kfbed ggu_ gZfb iheh\u_ jZaebgby fb_ebgbaZpbb hiI”
fhalZz Ij _[mx] "Zevg_cr_]h bamqg_gby
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| heb}Zkl _gbc yqfiZky\hjhf f_eZlhgbgZ ey ih\ur_gby aZkmohmklhc
F G K jl e&Z>Zgbeh\Zz
GZpbhgZevguc bkke_~h\Zl_evkdbc Lhfkdbc Jhkm~*ZjklI\_gguc
Jhkkby Lhjfké& _gb362634050
E-mail: mereiil&214@gymail.com

Watering of barley plants with melatonin solution to increase drought resistance
M.N. SergeevaE.D. Danilova
Tomsk State UniversityRussia, TomskLenin str., 8, 634050
E-mail: mereiile214@gmail.com

Abstract The effect of melatonin on physiologiga&rameters (growth, content of the main
photosynthetic pigments, lipid peroxidation, osmotic potential) of barley plants against drought
stress was studied. The protective effect of melatonin is based on its ability to reduce the intensity of
oxidative stess by maintaining the level of carotenoiflse data obtained indicate the possibility of
using melatonin as a substance that increases the resistance of plants to subsequent drought.
Keywords Melatonin drought, barley, lipid peroxidatignphotosynthetic pigments
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< mkepndbdjm Zxs_c kjZRL gby qakNhj]ZxlIky Z[bhlbg_kdbf klj_Kk
gZjbf_j g_o\zZld_ ~hklmighabpBu \eZ]b yley_ Iky h”ghc ba hkgh\g
kgb™ _gby mjh Zcghklb b mom~r_gby &kZevkidAoihaymkipbgguo dmevl

M jzZzkl_gbc \ azZ\bkbfhklb hl klZ~bb jzZa\blby b ijh%atz&rmbzZevg
\uau\Z | jZaebqgu_ fhjnheh]bg_kdb_ nbabheh]bq_kdb_  [bhobfb
ZghfZebb ijb\h~ysb_ d kgb _gbx jhkDihb_ jmeg\Bhoyguc ~_nbpbl
ih\urz_| ] _g_jZpbx Zdlb\guo nhjf dbkehjh*ZZagbhbkjbhdbkékd jevgh]
klj _kRE <k_ \ur_gZa\Zggu_ g_]ZIlb\gu_ wnn_dlu *_ckl\by aZkmob a
ijh~mdlb\ghklv jZkl_gbc qlah™bdidf lilggthfZgb_ f_olglhafgd\hklb

HArgbf ba i_jki_dlb\guo kihkh[h\ aZsblu hl g_]Zlb\gh]lh \ha”_cl}
nZdlhjh\ y\ey Iky bkihevah\Zgb_1Zdbo j_]meylhjh\ jhklZ dzZd
ba\_klgu k\h_c kihkh[ghklvx ih\urzZlv klj_kkhmkHikhghi\dhkibg!l|jZkk g
ij_"klz\ey | nblhf_ etZlhgdgjhigZy fhe _dmeZ bg*hevghc ijbjh~u d
bkke "h\Zl_e _c hlghkyl d BplHF h¢inhpgbg [eZ]h~Zjy k\hbf Zglbhdkl
k\hckI\Zf b mqgzZklbx \ j_]meypbb ijhp_kkh\ nhlhkbgl_azZ kihkh[_g
jZkl_gbc d klj_kkm \ua\zZd4ghthn gazddkmohicabheh]lbq_kdbc wnn_dl f_
\Zjvbjm_Ilky \ aZ\bkbfhklb hl \b”"Z jZkl_gby dhgp_gljZpbb b kihkh[

P_evx 7~Zggh]h bkke_"h\Zgby [ueZ hp_ddghdjzigd]b\gilelim\z
jZkl_gbc ygZkgyhjHf ezlhghhey ih\ur_gby bo aZkmohmklhcgb\hklb

Wdki_jbf_glZevgZy qZklv

Bkke_ _~h\Zgby [ueb ijh\_~ gu gZ jZkl_#brdeuny yblgargh kdfilgy bhf
Wlh h~rghe_Ig__ ljZ\ygbklh_ jZkl_gbHordebrh ji "MK Y4 fA gRahbeag

K_f gZ yqf_gy khjlz ;bhf Kkl _kKibgbla\hu\fZelZ kI\h jn f gZkh\
kljZlbnbpbjh\Zeb ijb | _fi_jzImj_ kfK gZ2ZghjzZsb\Zeb \ _fdhklyc
"bklbeebjh\Zgghtnilhighd -Ib qZkh\uf nhlhi_jbh”thfglkmlhpb
| _fi_jZImj fK

>Ze _ k_f _gZ jzZkij_"_eyegb\ykfh k" diikg\_ gdghkm[kljZZKlih]eZkgh
4\Zjbzglzf ©dhgljhev® ©azZkmoz?2 ©Of eZlhgbgx ®2Z %iflhkgikgn” a.
gZoh”behkv ih k_fyg <kmlhlhjhkldb yqf_gy AjKoZigW\iheb\Zeb



"bklbeebjh\Zgghc \h~hc \ jZ\ghx klkmiglhh ijh\h”*beky iheb\ jzZkl
f eZlhgbgZ \ dhgp_gljZpbBHEjbZdflhk ©f eZlh@®bhgeézbhgbg aZkmoZ
Mkeh\by azZkmob fh”_ebjh\Zeb iml_k hbfkguhdhebdki jbfQgjZa
20 kmlhihke i _j _ghkzZ k_fyg \ ihg\m [ueZ aZnbdkbjh\ZgzZ [bhfZkk
JZkl_gbZl_jbZe ~ey bkke_"~h\Zgby nbabheh]bqg_kdbo ihdZaZl_e_c
Zahl_ b ojZgbeb ijb I-MfKZImj_

Kujmx b kmomx [bhfZkkm jZklbl_evghdb\Z&b jpZ&lxf hjpbqg_kdb
f_ Ih~hf k ihfhsvx ZgZeblbg_kdbo \_kh\ 6DUWRULXV &3 dez
= jfZgby Kmomx fZkkm hij_~_eyeb ihke_ nbdkZpbb fZl_jbZeZz
ihklhyggh]h \_kzZ Kh”_j"Zgb_ \h”u hl kujhc bXxlbkdy j& & kigllylun Zgetby
jZaghklb kujhc b kmohc [bhfZkk hlg_k_gghc d kujhc fZkk _

>ey hij_~_e_gby kh”_j Zgby nhlhkbgl_lo4\ Kdlbo e b kfil8Q K\

jZklbjZeb \ "brdhf\gakbeld \ ijh[bj@uk wlZghehf fe \hjl,dkbjh\
p_gljbnm]bjh\Zeb ijb J fbgml gZ~"hkzZ"hggmx "b~rdhklv Zdd
dhgbg_kdb_ ijh[bjdb >Zggmx wdkljZdpbx ijhba\h”beb Ijb *u ij

| _fghl_  >h\h”"beb dhebqg_kl\h kib[bjd¥o \kh ohtpgZdh\h]h fle[t_fZ
i_j_f_reb b baf_jyeb hilbg_kdmx 1iehlghklv Dhgp_gljZpbx n
ib]f_glh\ \ jZkI\hj_ hij_"~ eyeb kh]eZ¥gh /LFKWHQWKDOHU >

< _ebqgbgm i_j dbkgh]h hdbke_gby l\Wibd"h\evkHEx[smph\g
hdbkebl Jdviglh_Kkbaf_jyeb ki_dljhnhlhf_Ijbg_kdbf f_Ih~hf ih dhg
kh_"bg_gbc Zdlb\guo \ j_Zdpbb k Ibh[Zj[bImjh\hc dbkelhlhlt ijb gz
%XHJH bE$XVW >

Hkfhlbg_kdbc ihl_gpbZe de_lhqgZKl _ gk kyng\iZiggy® eyeb gZ
dibhkdhibq_kdhfljhkfh¥ PRPDW ©*RQRWHF2 = _jfZgby ljb wilt
ihl_gpbZe hp_gb\Zeb ih Ihqd_ azZf_jazZzgby de_Ilhqgh]h khdz <
ihl _gpbzZeZ \ujzZz Zeb \ 01Z

J amevlZlu

J_amevlZlu wdki_jbf_glh\ ihdZaZeb qglh aZkmoZugpgtigbku\ZeZzZ
jZkl_gbc yqf_gy Ekghkbl_evghhdtagh]lh \ZjbZlyéb\ jZkl_gbc jZkl\hjh1
f _ezZlhgbgz \ klj_kkh\uo mkeh\byo kihkh[klI\h\Ze m)Zlelbqbgbxy zkuj
27 hlghkbl_evgh klj_kkh\h]h \ZjbzglZz h~gzZdh g_ \HhlbkifZkk\weBbhze ¢
dhgljhevgh]lh .mKmgy fzZkkzZ gzZ”a_fghc qzZklibh*\ZKrboky kij_ kk
mf _gvrZeZkv gzhlghkbl _evgh dhgljhevguo jZkl _gbc \ |h \j_ fy d
f _eZlhgbghf kihkh[klI\h\ZeZ kh@ghyh gilhxlZaiHk@élyevdm kgb ™ _gb_ kn
[bhfZkku khklZ\beh hkghkbl_evgh dhgljhey

JZkl_gby yqf_gy \ mkeh\byo aZkmob bf_eb f_gvr__ hlghkbl_e
g_f \ hllbfZevguo mkeh\bych*gZdh h[JZ[hIdZ f eZIhgbghf kihkh [l
ih\ur_gbx hlghkbl_evgh]h kWw“y by ih kJZ\g_gbx kh klj_kkh\u
\ZjbZglhf qlh ijb[eb Zeh "Zgguc ihdZaZzZl _ev d dhgljhevghfm agZq._

>ey khojZg_gby \h~gh]lh klIZImkzZ IdZg_c jZkl_gbc \ klj_kkh\
yley Iky ihgb™ _gb_ bo hkfhlbg_kdh]h ihl _gpbzZezZ ~h mjh\gyu h[_Kk
ba kj_~7 \ de_IdbB#ébjhgy ba |hemq_ggudnkf‘h7_I@g1g¢(dbc ihl_gpbz
de_Ihqgh]h wdkkmnzlz ebklv_\hegfhdy \Xjdhgll_ kh&8Z\E 2
Ih~" _ckl\b_f ihg\_gghc aZkmob hkfhlbg_kdbc ihl_gpbZe de_Ilhqgh]
kgb ZekX Ilhebjhzkl _gbc jZklI\hjhf f_eZlhgbgzZ \ klj_Khhdudemkeh!
\_ebgbgm hkfhlbg_kdh]h ihl_gpbzZezZ ebklwhldhktl eyahlZgbc \
\ZJng| k aZkmohc gh [_a f_eZlhgbgZ

_1Zlb\gh_ ~ _ckl\b_ aZkmob hljZzabehkv lcethjhnbeabA_j Zgbl

ebklvyo ygqf_gy dhlhjh_ k#s® abédkkbyZevgh dhgljhey



AZkmoZ ih\urZezZ kh”~_j Zgb_ dzZjhl&gfheaZin\g ggd Kkm Ik I\Kblp_kk Z
gZ %, ih kjz\g_gbx k dhgljhevguf \ZjbZglhf

Wdah]_gguc f_ellhlgleg "mx8b€kl\b_f aZkmodbqgbkBeé j Zgb_
dZjhlbghb~h\ gzZhlghkbl_evgh klj_kkh\h]h \ZjbZglZ b ijZdlbq_kd
highkbl _evgh dhgljhevgubZjgdgdygbo”™ gpby impr\gyby Zjhlbghb”~h\
dZd g _n_jf _glZlb\guo Zglbhdkb”Zglh\ aXewldkip lirgBEfafh\ ~_ ckl\
f eZlhgbgz ijb \ebygbb klj_kkh\ulZdnZdddjhdZjhlbgbhZebagmx]
kbgle Ilguc dbkem}BErelyk[jZah\Zgb_ k\h[h~guo7lZ*"bdZeh)\

< hlkmlklI\bb klj_kkh\h]h nzZdybgfZgyhkebhjhf f_ e ZlhihgdZZe
dhebqg_klI\h:L;dzZ highkbl _evgh dhgljhey < ijh[Zo jZkl_gbc \uj
mkeh\bgZkmob dhebqg_kINh\ L"Y¥jZaZ ij_\urZeh dhgljhevgu_ agZc
H[jZ[hldZ jZkl_gbc jzZkl\hjhf k eBHkleghBhgwks_c akkimde& \_ebgbgm
IHEih kjzZ\g_gbxjkZglhf ©aZkmoz?2 [_a f_®ZlhgbgZ gZ

AZdexq_gb_

LzZzdbf h[jZadamqgbgh \ebygb_ wdah] _ggh]h f_eZlhgbgZ gZ jZkl _¢
AN ckl\by ihgql\_gghc aZzkmob IhdZazZgh qlh aZzkmoZ g_]ZIb\gh \e
"hdZau\Z _|ky kgb  _gb_f gzZz~a_fghc fZkku jZkl _gbc 1Ihl_jy fZkku j
g_ lhevdazZb&gbbygkh” j"Zgby deEbwaz Ihjfh ™ _gby jhklZ \ klj_kkh
mkeh\byo h g_f k\b”_ | _evkl\m_| bg]b[bjh\Zgb_ kmohc fZkku jZkl ¢

> nbpbl \eZ]b \vuaulZ_| hdbkebl_evguc klj_kk qglh ~hdZazgt
jZkl _gbyo yqf_gy H~”ghdjZlguc iheb\ jZkl\hghé¢ fyagfZbhygbgZ kgb 2z
mjh\_gv hdbkebl_evgh]h klj _kkzZ qglh ihdzZazdh lid" dhtebgmki\gy L
IHEh[tykgbfh j _ZebaZpb_c¢ Zglbhdkb”~"Zglgh]h wnn_dIZ f_eZlhgbgZ

H~rgbf ba \hafh 'guo aZsblguo f_oZgbafh\ ~_ckl\by f_eZlhgbgZ
fh'gh kqblZlv ih\ur_gb_ dhebqg_kI\Z Zglbhdkb”~Zglguo \_s_kI\ \ Ihf

Bkke ~h\dg¥ j Zgh Jhkkbckdbf gZmqguf nhg”~hf -¢4A0019)jh _dl «
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<ebygb_ obfbhl_jZibb gZ ljZgkdjbipbhgguc ijhnbev fhghpbll
[hevguo jZdhf ybggbdh\
K : KyjdbyXK YfsbdhF : JZdbgZz
GZmqgguc jmdh\h"blBe¥ HZAjlghgh\Zz
GZpbhgZebkgkec "h\Zl_evkdbc Lhfkdbc Jhkm”Zjkl\_gguc mgb\_
Jhkkby ] Lhfkd ij E_gbgZ
LhfkdlgZpbhgZevguc bkke_"h\ZI_evkdbc fGBBpbodkdblbp_ glj
Jhkkby ] Lhfldhhi_jZlb\guc
(PDLMVOYHWD V\DUNLQD#PDLO UX

7KH HIITHFW Rl FKHPRWKHUDS\ RQ WKH WUDQVFULSWLF
LQ SDWLHQWYV ZLWK RYDULDQ FDQFHU
6 $ 6LDUNGQDOPVKFRLNRSYDNLQD
6FLHQWLILF 6 XSHUFUYRQRID ' |
7TRPVN 6WDWH 8QLYHUVLW\ 5XVVLD 7RPVN /HQLQ
7TRPVN 1DWLRQDO 5HVHDWHKQFHGL BFXY\HOQWRPYWEU. RRSHUDW
(PDL\VOYHWD VA\DUNLQD#PDLO UX

$SEVWR2DPWLDQ RBQWHRQH RI WKH PRVW FRPPRQ &LERHWRIQR J |
GLDJQIRW HG O D VMN SAMWERVR UH G X FRV LFYKFH A RWES UBSMMSRRUH WK D
RISDW L ZEWNKG L FOIQAMHWX VW D L QIXP R BIRIRKEW UKW RWKHUD S
7XPMWVRFLDWHG PDFURSKDJHV 7$0WXPSROD\P DF MR N QRIDUER Q PH
PHGLWWRRU UHFERORMW KBRQOBF\WHY DUH WKH PDLQ BIOONWLF
VWXG\LQJ PRQRF\WHV DQG FRKXBIGU OUHYSHURIIHD PLFPLISQUIRYHP H Q'
FKHPRWK HUDSSEOX®ING 51$ VHTXHQFLQJ WR REW BRL @ PQRFBIDNDHAE |
2& SDWLHQWY UHFHLYLQJ QHRDGMXYDQW FKHPRWKHUDS\ 1
UHYHDOHG WKDW X QSOHUWIVIKRIGQ1OEBRAY¥H/RODWHG WR DQWL)
WXPRU SURJUHVVLRQ DUH DFWLYDWHG ULUG&FRIQKEBLANW L@RU
H[SUHVVLRQ Rl JHQHV DVVRFLDWHG ZLWK WKH VXSSUHVVLR
LPPXQH UHVSRQVH
.H\ ZRURGND UL D QQFHRDFGIX YD QW FER® R RMSHMAMBISRLQIRUPDWLFV

<\_"_gb_

JZd ybqgbdh\ = JX¥kijhkljZzg_ggh_ "~ _gkdh_ hgdheh]bq_kdh_
azZzgbfzxsk ~vfhf_klh ih azZ[he_\Z_ fhkkbh b klh ih kf_jlghklb hl
hgdheh]bq_kdbo azZ(h@\Xfiblgy gZ pblhj_"mdlb\guc wnn_dl obfbh
iZpb_glh\ gZklh \hagbdzZ | e_dZjkl\_ lypZa\bhX|IHkmb\b¥Hvmohe \h_
fbdjhhdjm  _gb_ bljZ_1 \Z'gmx jhev \ jZa\blbb b jhkl_ himoheb Hir
fZzdjhnzZ]b H:F yleyxlky dexqg_\ufb de _IdzZfb \jh "~ _ggh]lh bffmgbl
fbdhhdjm ™ _gbbzdlb\gh \hl«kydX hlI\_| himoheb gZ ob#bhgh pailb x
yleyxlky hkgh\guf ieZklbq_kdbf j_kinkhmbh@jhfroh]lh jZimgZdlhju
\ujZ[Zlu\Zz_humohekkkl _fgh Xébgy¥Y khklhygb_ fhghpblh\ i_jbn_jbq_kd
"h bo fBpbb \ himbph@wZeba n_ghlbiz fhghpblh\ ih® \ebygb f h
ijhlb\hhimohe \h]h e _qg_gby y\ey Iky \Z guf \ ihgbfZgbb bo i_j |
ijhhimohe_\u_ beb\hhjmbhe \u_ H®:® Y\ey |ky ZdimZbbgdf
| _jZi_\lbg_kdbo fbjZgj£[EkdjzIl_]bb i_j_ijh]jzffbjinggmlylh\ b H:F
"ey mkbe_ gby ijhlb\hhimohe_ \h]Jh wnn_dlZ | _jZibb
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Wdki_jbf_glZevgZy qZklv

:gZebabjh\thghpblu bn jbg_kdhc dfjinébgudkk_fbgbjh\Zjg f
ybggbdh\K klZ*"byihemqgZ\gbhdZ*"tx\Zglgmx obfbhl_jiZ[ijimaph\g_b
ihemgZ\rbo h[jZap£y ihemq_gby ljZgkdjbipbhggh\ih"baébbaZievgh _
JGXx_d\_gbjh\ZDghjybjh\zgb_ ijhql_gbc gZ ]J_ghfjhjpAhf*B6EH5% @
>Zggu_ h “bnn_j gpbZevghc ghdkfij kkbdb\mfy wdki_jbf _glZevgufb ]
ihemqgzZeb ijb ihfhsb ijh]jzffghpHiTZdalKj "S5 Ijb ihfhsbgkljmf_glz
ijh\h*beb h[h]Zs ngbgdihbhgZemdgwff Ih~"hf6($ Bkihevah\Zeb [Zau "Zgq
(** b*2

J amevlZlu
Iml_f ZgZebaZz A"bnn_j _gpbZevghc \wykbepbkkRibimn_j gpbiZevg
wdkij_ kkksb_kygf "*m bkke_~m_fufb JjjmkiiZfb

condition 1.5 condition

NFE2L3 1 OVN
- g\cl:li.s 05 | Ovy
RPS26 0
it} ARL4C 0.5
CAMK1D -0.
SPN
PLEKHG3 g
N | HLA-DRB5 ®-1.5
& ADGRA2
B OSCAR

l C3AR1
RPL13P12
ARHGAP24
HLX

NRP1
SOCS3
FAM20A
FOLR3

Jbk Lhi “bnn_j_gpbZevgh wdkij_kkbjmx¥BdkyilZgh\G]@Y <]jmiik G:OL

<b”gh qlh gz ljzgkdjbipbhgghf mjh\g_ \ fh g heallzgh kih™ " ZIsl\b _
obfbhl_jzZgxjex”"Z _Iky ZdIb\Z&&Yy &$Ph\' +/$'5% $'*53% klyaZgguo
kKijhib\h\bjmkguf bffmgbl_Ihf o_ftddZdkdbkwhabghnbeh\ b [Zalknbeh)\
himohe \hc ijh]j<kl§biic_ [hevguo dhlhjuf g_ ijh\h~"beZkv G:OL ~“bnn
wdkij _kkby [ueZ ih\ur_gzZ+/} 162&® )2/5 k\lyaZzgguah”z\e_gb_f
Abnn_j_gpbjh\db jddmiéld bdfmggh]h hIZX_llZzdfgh" _kI\Z kb]J]gZevguo iml_

lhemg_gguc gZ[hj “bnn_j_gpbZevgh wdkij_kkbjmxsboky ]_gh\
ZgZebaZ nmgdpbhgzZebgke imbd]jfmiiZpbk
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Jbk Lhi kb]JgZevguo iMl6 c thfjZapu [_a G(O®IL th[jZapu k G:OL
1(6xkl_i_gv gZkus_gghklb

NmgdpbhgZevgu_ imlb Zd\b¥bhjgHghldhd ~ ckl\b_f dZj[hieZlbg:
k\yadgij _bfms_kI\_ggh k ZdlbAghxbv 7*)E kb]gZebg]Z m\ _ebq_gl
.5%$6kb]JgZevgh]lh jildh Ixt j_ Zdpb_c gZNwigldppbhggZevgu_ imlb \ fhghy
[hevguo dhlhjuf g_ ijh\h*"bel\yad& DdIb\Zpb_c dhfe_f_glZ Jebdh
i _jhdkbkhfu mqgzZkl\mxs_ ¢ \ hdbkebl _evghf dzZlZ[heh&fhebknfjguo
dk_gh[bhlbdh\ dhlhju_ b]jZxl \Z"gmx jhev \ Zdlb\ghklb b » Ihdkbd.

AZdexq_gb_

lhemq _ggu_ j_amevlZlu mhpgZeewgii@ mgZ\rbo GZO@IWX\pbx ] _gh\ b
nmgdpbhgZevgud@li)ydb &*)Ekb]gZebgZ m iZpb_glh\ [ _sainsl: Gk
f 1Z[hebqg_kdbfb ijhp_kkzZfb b ~_IhdkbdzZphzid_Ibdodp \phyl\egho\guo
nmgdpbhgZevguo imlkehkKh[kINh\AMlemgbxwnn_AIG:0OL m [hevguo
"bkk_ _fbgbjh\Zgguf JY

JZ[h1Z \uiheg_gZ ijb nbgZgkh\hc ih~A*_jcd_ 1jZglZ JGN

Kibkhd ebl_jZImju

%UD\ ADYHUVD@REJIJOHUOBLHIHOBRHUMRPDWPODDP$, *ORE|
FDQFHU VWDWLVWLFV */29%28&$1 HVWLPDWHY RI LQFLGHQ|
LQ FRXQ@W WRDDFHU:- & GORO  +3 =

/IDULRQR,YVPVKFKLNRYNRYDDS L QHDVBIDD WEQXAG FKHPRWK F
SURPRWHY DQWLJHQ SUHVHQWLQJ SRWHQWUDG®GHLQHRRGER FRWA
FDUFLQRMRIW ,PPXQRORO +3

JK\WKNRZVERHQ/DULRQRYD , 7DUJHWLQJ RIFD$DWH LF DVXK
FDQFHU BHOOVORO ,# P XQ@8&®0 +3 o+

'RELQ $DYLY & FKOHVHQUENBH XOWUDIDVW \KHIL YDHDUV Q @ LE
%LRLQIRWYPDWIORY +3 =

JRYH,0 +XEHU$QGHORGHUDWHG HVWLPDWLRQ RI IROG Fk
51$VHT GDWD ZLWHKQREPHT2%LR@9R O +3

$OH[H\ $6 $Q $OJRULWKP IRU )DVW 3UHUDQNHG *HQH
&XPXODWLYH 6WDWENVRAE YRDEBFXODWLRQ
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Effect of long-term insulin therapy on the intensity of lipolysis in isolated adipocytes of rats
with experimental streptozocininduced type 1 diabetes mellitus
A.A. Ufandeev E.E. Buyko
Scientific Supervisor: Prof., DE.V. Udut
Scientific Advisor: B.D.V.V. Ivanov
Siberian State Medical UniversjtRussia, Tomskyloskovskiy trakt 2, 634050
E-mail: ufandeev@gmail.com

Abstract.The aim of this study was to evaluate the effect oftenyg insulin therapy on the intensity

of lipolysis in isolated adipocytes of rats with experimental streptozondirced type 1 diabetes
mellitus. We have shown that letegm insulin therapy maintaing normoglycaemia in rats with
experimental type 1 diabetes mellitus increased the intensity of basal lipolysis in isolated adipocytes
of epididymal adipose tissue and reduced the antilipolytic effect of insulin on isoproterenol
stimulated lipolysis.

Keywords type l1diabetesjnsulin resistance, lipolysis, rats

<\"_gb_

KZoZjguc "bZ[_| =+ ibiZgpbzZevgh hiZzkgh_ 7"ey "bagb fmevlk
Zmlhbffmggh_aZ[he_\Zgb_ -cGPqWdZwk[he WKZdohjluf "bZ[IbhE
jZkl_1 \h \k_f ifibjg f aZ ihke_"gb_ e | hgZ m\_ebgb¥eXHu™N kj_"c
Hkh[_ggh \ukhidjhklZzZ[he \Z fhklb m ~_ | ¢ b wlhl Ij_\h'guc kb]
ijbgbghc kh]l]eZkh\Zgguo bkke_ ~h\Zl evkdbo mkbebd Zdhg hkélrdgr lgb
e _q_gbylzdhbkdm gh\uo k\_~_gbc h iZzlh]_d]l.a_ aZ[he_\Zgbb >

GZjmr_gb_ k_dj_pbb bgkmebgz 1Zd _ dzZd b khklhygb_ bg
ijb\h~blb&f g oboxlhevdh m]e_ \h?~gleldhh\gphhbb "bjh\h][l.hBf_ gkky
"Zggu_ k\b” | _evkl\mxsb]lbh gbfb/qltbhykhq 1ZgkBokijfg "bZ[hf
llbiZm\_ebqgbyBkd jZa\blby ke _"mxsbo &Z[hegligmébklihc kbkl_fu
Zl_jhkde_jhlbg_kdh_ ihjz  _gb_ Zjl_jbc br_fbg_kdZy [he_agv k_j’
ojhgbq_kdZy k_j* _qgZy g [38klZIhqghklv

HArghc ba \Z'guo nmgdpbc bgkmebgZ gZjy"m k klbfmeypb c
bgkmedmg\kl\bl _evgu_ IdZgb \ Ihf gbke_ "bjh\mx yl\egbikyebladg] bk
Ih~"Z\e _gb_ bgkmebghf ebihebay\dyZtyhiplbbdBobguf ~_ ckl\b_f ihkj_~
dhlhjh]lh hg j_]Imebjm_1| kbkl_fgélc f |IZ[hebaf >

P_ev bkke "EWpghgyblle#ebygb "ebl_evghc bgkmebghl _jZibb gZ b
ebihebazZ bahebjh\Zgguo Z”bihpblZo djuk k wdklij_jibhadixteg guf
bg"mpbjlgugkZoZjguf "bZ[_|Af Ibi
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Wdki_jbf_glZevgmxkZioZjgh]h ~bZ[_IlXhkiJbhbAa\h*"be® dgdkZo
kZfpZo ebgbb :LVWDU®“fZkkhahemqg_gguo ba N=;M GBB nZjfZzdh
i_ 1.9 _jZlb\ghc f _~bpbgu bf ? >] =lhtefk®_jJlZhlhdheu bkke "h\Zgb\
h~h[j_gu dhfbkkb_c ih dhgljhex kh”_j Zgby b bkihevah\Zgby eZ[hjZ
PGBE N=;HM <H Kb[=FM Fbga”jZd&xdhiglbb« azZz hl

KZoZjguc "bz[lHiZz fh"_ebjh\Zeb _° g _\ghc ygdmoljbdjixropb c
klj _ilhahlhpbgz 6LJPD $OGULFK KR: \ “ha_ 7] flag\hl¢ud_gb_
dhgljhevghc ]jm#i0 \ |_q_gb_ Ag_c \\h*"beb ghkbl_ev pbljzZlg

wd\b\Ze glghf h[tzf_

Ilhke ih~I\_j°~ _gby jZa\blby kltjogrhmahd ghp\gh kZozZjgh]lh ~bzZ[_
1lbizZz "b\hlfghiulghc ]jmiiu [ueZ ijh\_~ gZ ~ebl_evgZy bgkmebghl_
35f _kyp_\ imlzf _° _~g_\gh]l]h ih~rdh gh]l]h \\_"~ gby-bgaBklAgjZ
g _eh\_g_kdh}tbg gphgh]l]h bgkmebgZ kj_~g_c ijh*he kgl \eVgdkdb
ihA" _j"b\Zxsbo ghjfh]lebd_fbx dhgp_gljZpby Jexdhau \ djh\bdbhdjuk \
7, ffhev e kgblZezZzkv ghjfh]lebd_fbqg_kdbf khklhygb_ f djh\b b dhglj
AN gvi_j_.M~\\_ "~ gb _f bgkmebgZz

<u”_e _gb_ Z~bihpblh\ ba wib*"ghbhZeviglZzgb bhkms_ kl\eyehk
bkihevah\Zgb_ fgdkdkkh f_Th”"Z 0 5RIGeEMHO Qgx @ihke nhlh]jZnbjh\
bah[jZz  _gby Z~bihpblh\ h[jZ[Zlu\Zebkv \ ijh]jzff_ ,PDJH - :D\QH !
ijh\h"behkv hij_~ e gb_ ~bzf IjZz ghed gZihgph Nw\[j2dZ ~hc ijh[_

Bgl gkb\ghklv ebihebazZz \ bahebjh\Zgguo Z”bihpblZo hp_gh
bgdm[Zpbhggmx kj_"mK]ebp YgdbZ Jebp_jhez \ bgdm[Zpbhgghc k
hij_~ _eyeb n_jf_glzZlb\guf dhehjbf_ljbg_kdbf f_Ih~hf IGNzkidievah\Z
5HDJHQW 6LJPD &R:

>ey hp_gdb kihglZggh]h [ZaZevgh]h ebihebaz fe kmki._
kh”A _j"Zgbifi®®de _I|hd fe b fe [mn_jzZ mbF j+H3HKIVhj DjbdkZjz

2 ;K: [_a “bjguo dbkehl fF jZkI\hjZ Jexdhé&u\ KsoHyddrpjHbhg e
©6DQ\R2 Yihgby \ |l _g_ oK <-emdphggu_ieZrdb hi[bjZeb fde ij
Ah[Z\eyeb fde JUHH *O\FHURO 5HDJHQW b Kd&dmHblihqZebZy

iehlghklv jzZklI\hjz baf_jyezZzkv k bkihevah\zZgb_ fhnelhgrljgh]lh
THFDQ6XQULVH ijb *ebg_ \hegu gf Kh” _j°Zgb_Jebp_jheZ jZkki
djb\hc \ *bZiZzahg_ dhgp_gljZpbc hl ~h fd] fe

>ey hp_gdb klbfmebjh\Zggh]h ebihebaz kh” _j Zgb_ Jebp_j
Z~"bihpblZo dhlhju_ ij_"\wgdm[dyghZzeb \ |1_q_gb_ g \ ijbkmlkl\b
bahijhl_j ghez zZ]lhayYklghj_p_ilhjh\ ©6LJPD2 6W /RXLV 02
dhgp_gljZpbb fdF b beb fd? fe bgkmebgzZz ©6LJPD?2 6W /RXL
ijb\_~zgghc \ur_

Wdki_jbf_glZewgw MYjZ[Zlu\Zeb k bkihevah\zZgb_f ijh]jzffgh]h
67%$7,67,&% 6WDWG6RIW KR: ljh\_jdm gZ ghjfZevghklv jzZ
hkms_ kl\eyeb k bkihevah\Zgb_ f d\ilbledBy RyZibbhh kliZlbklbqg_kdhc ag.
jZaebgbc f_""m \u[hjdZdbhehuiilhle ihfhslgbWjby Klvx® glZ \ kemc
ghjfZevghlh jZkij_ "~ _ edjgdyjbc &2ZdboEgb \ kemqgZ_jZkij_~ e _gby hl
hl ghjfZevgh]h klZlbklbg_kdb agZgbfuf kgd0R®b j amevlZl ijb |

J amevlZlu

Ki_"*gbc "bzf_Ij Z"bipibtb*"bfZzevghc “bjh\hc IdZgb m d
wdki_jbf_glZevguf klj-bigranhplbjdh\Z kgwfZzjguf ~bzZ[_Ihf gZlbnhg_
"ebl_evghc bgkmebghl_jZibb*khkfdfeywydh gz =0, jf_gvr_ wlh]h
ihdZzazl _ey m “b\hlguo dhgljhevdhc ]jfdfiu



Bgl _gkb\ghklv [ZaZevgm\itre bihethidpblZo hp_gb\Zeb ih \uoh”m ]
\ kKj_"m bgdm[Zpbb de_Ihd aZz gZkzZz Dhgp_gljZpby Jebp_jheZ
bahebjh\Zgguo Z~"bhilgpjhldnkgdio djuk khklZ\be zfd] fdezhh\Zgguo
de _Ihd 1Ijb bgdm[Zpbb "bjh\uo de_|hd ihemg_gguo hl "b\hlguo
kZzozZjguf ~bZ[_Ihf Ibiz ijb ~ebl_evghc bHBHéEDbghl fiiibbfde
miZdh\Zgguo de_Ihd LZdbf h[jZzahf "ebl_evgZy bgkmebdhlhfZiby m

Ibiz ijb\h~bl d ih\ur_gbx \'= jZaZzZzZdlb\ghklb g _j ]Jmebjm_fh]h Jhj

[ZaZevgh]h ebihebaZ \ bahebjh\Zgguo ba wib*br"bfZevghc "bjh\hc |

>h[Z\e_gb_ bgkmebgZ \ bgdm[Zpbhggmx kj_"m g_ mf_gvrZeh b
ebihebaz qlh k\b”_|I_evkl\m_I| h kgb  _gbb Zglbebiheblbg_kdh]h
Z"bihpblZo djuk gZ nhg_ “ebl_evghc bgkme[edZ]|jZzjdbbahigbkj_gh
ih\urZe bgl_gkb\ghklv ebihebaz \ Z*"bilhebdho djbkudddhlgd Bgrkmebg
kgbZe bgl_gkb\ghklv klbfmebjh\Zggh]lh bahijhl_j ghehf dgbkhebaz
dhgljhevghc ]jmiiu gZ< < Ih*_ \jlhfpfhg g_ hdZau\Ze kms_KkI\_¢
\ebygby | gZ bg"mpbjh\Zgguc-ZéhdEZkhhZ \uoh” ]Je\blj _jhrazjb
bgdm[Zpbb Z*"bihpbkito&jjgkik *bZ[_Ihfihkldizedyghc bgkmebghl_jZih

AZdexq_gb _

< ijh\_"zgghkke_"h\Zgbdzazgh ijdlh”ebl_evghc bgkmebghl_jZ
ihA _j"b\Zxs_c ghjfh]lebd_fbwadrkidjjbK lkglZevwgouAjguf "MZ[_IbiA
bahebjh\Zgguo Z~bihpblZo wib*b”bfZevghc “bjh\hc IdZgb ih\urz
[ZaZevgh]h ebihebaZ b kgb™ _gh Zglbebiheblbg_kdh_~ ckl\b_ bgkr
bahijhl_j _ghehf ebiheba

Kibkhd ebl_jZImju

1. Akil A.S., Yassin E., AMaraghiA., Aliyev E., AFMalki K., Fakhro KA. Diagnosis and
treatment of type 1 diabetes at the dawn of the personalized medicine era // Journal of Translational
Medicine. £2021. +Vol. 19, < 1. #P. 1#09.

2. Peterkova V.A., Shestakova M.V., BezlepkinaBQ. Lapev D.N., Kuraeva T.,
MayorovA.Y., KhramovaE.B. Diabetes mellitus type 1 in childhoodiabetes mellitus+2020. +
Vol. 23 «<1S. £P. 4#40.

3. Htay T., Soe K., LopePerez A., DoamA.H., RomagosaV.A., Aung, K. Mortality and
cardiovascular disease ype 1 and type 2 diabetes // Current cardiology repa@819. +Vol. 21. +
P.14#.

4. Cai X., Li J., Cai W., Chert., Ma J., Xie Z.,Zhao J. Metaanalysis of type 1 diabetes
mellitus and risk of cardiovascular disease // Journal of Diabetes and its Complica®24.. +
Vol. 35 « +P. 107833.

5. Swasey K.K., Orchard J., Costacou T. Trends in cardiovascular risk factor managément
type 1 diabetes by sex // Journal of Diabetes and its Complicatid®$8. £Vol. 32 <« . 411417.

6. Watt MJ, et al. The liver as an endocrine orgaimking NAFLD and insulin resistance
/l Endocrine reviews+2019. +Vol. 40 «5. £P. 1367H43%.

7. Wu K.K., Huan Y. Streptozotocimduced diabetic models in mice and réturrent
Protocols in pharmacology2008 +Vol. 5. + P.5.47(1 44).

8. CreeGreen M, et al. Metformin improves peripheral insulin sensitivity in youth with type 1
diabetes /The Journal of Clinical Endocrinology & Metabolis#2019. £Vol. 104 <  #P. 32658278.
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A study of some biological properties of the cucurbit[n]Juril family
D.A. Fedorishin
Scientific Supervisor: Prof., Dr. A.A. Bakibaev
Tomsk State University, Russia, Tomg&knin str., 36, 634050
E-mail: strix187@yandex.ru

Abstract. Within the framework of thigesearch the hemolytic activity and cytotoxicity of
cucurbit[n]urils (CB[6-8]) and zoledronic acid were evaluated. In the process of project
implementation it was possible to select optimal concentrations of the research objects, which at the
next stage will be sl to create supramolecules based on cucurbit[n]urils with zoledronic acid
molecules included in the cavity.

Key words:cucurbit[6]uril, cucurbit[7]uril, cucurbit[8]uril, zoledronic acid, hemocompatibility,
cytotoxicity
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Dmdmj[bl>Q@mjbeju "&IBYey® kh[hc deZkk fZdjhpbdebq_kdbo
h[jZah\Zgguo ih\lhjyxsbfbky ]Jebdhemjbevgufb njzZ]f_glZfb k\yaZgc¢
fhklbdzZfb GZb[he__ bamq_ggufb ij_"klzZ\bl_eyfb ~Zggh]h k_
dmdmj[bl> @mjbe &%> @ dmdonj[tbldem@ mjplel > &@arjbe &%> @ ]
d\Zz”jZlguo kdh[dZo khhI\_IklI\m_| dhebq_klI\m fhghf_jguo a\_gv_\ \
0zjzdl _jghc hkh[_gghklvx &%>Q@ y\ey lky gZebgb_ ]Jb”~jhnh[gh
k e _dlib\ghfm \dexqg_gbx fhe_dmeg JtthkliZe adgkg lazbfh”_ckl\bc \c
]Jb~rjhnh[gu_ wnn_dlu \h~hjh~gu_ k\yab b we_ dljhklZlbg_kdb_\aZz
wlbf k\hckI\Zf dmdmj[bl>Q@mjbeu jZzkkfzZljb\zZxlky \ dZq_kI\_ i_jki_
gZijZ\e_gghc "hklz\db [bheh]bgh ktlibgZd b\ gou @ k

Ahe "~jhgh\Zy dbkehlZ hilghkblky d ]jmii_ Zahlkh” _j"Zsbo
ijbf _gy Iky \ | _jZibb iZlheh]bc khijh\h ' *Zxsboky ih\ur_gghc j_a
IdZzgb F_ozZgbaf __ "~ ckl\by hkgh\Zg gZ bg]lb[bjh\Zgbb ZdIb\ghk

ihr"zZ\e _gby f \ZehgzZlgh]h imlb qlh ijb\h~bl d kgb™ _gbx dhklghc ~_
fbg_jZevghc iehlghklb dhklb <ukhdZy Znnbgghklv ahe_"jhg
]brjhdkbZizZzlblm dhklghc IdzZgb h[_ki_gb\Z_| __ ba[bjzZl_evgh_
Zdlb\gh]lh j_bhk\Zgby qlh ~_ezZz | ~Zgguc ij_iZjZl wnn_dlb\guf |
e _g_gby hkl_hihjhaZ b dhklguo f_|IZklZah\ > @

Dhf[bgZpby &%>Q@ b ahe_”"jhgh\hc dbkehlu hldju\Z_I i_jki_c¢
kmijZfhe _dmeyjguo kbkl _f gZijZ\e _gghc "hklzZ\db bhahkémxgholvh\
b kgbablv kbkl_fgmx Ihdkbqgghklv [bknhknhgzZlh\ H”gZdh dexq
ih~Ah[guf dhfie_dkzf yley |Iky bo [bhkh\f_klbfhklv b fbgbfZevq
nbabheh]bq_kdb_ ijhp_kkWwP\evkxZgbadgh]lh bkke_~h\Zgby y\eyehkv
h[s _cpblhlhdkbgghklb b ih”[hj hilbfZevguo dhgp_gljZpbc h[t_dll
dhlhju_ gzZ ke_"mxs_f wlZi_ [m"ml| bkihev&mijgtheé eg mkeh ay"ZZ dgikyg h
dmdmjh@mjbl@b%, 7,8)k \dexq_ggufb \ ihehklv fhe_dmeZfb ahe_ "jhgh



Wdki_jbf_glZevgZy qZklv

< jzZzfdZo ~Zgbhkke_~h\zZgby ijh\amaghgbbfhkh\f_klbfhklb b
pblhlhdkbqggdhktmji@mjbehA 6, 7, 8) bahe_"jhgh\hc dBigmaAldrich,
USA). >ey wlh]h bamd_ghkhdé_klibfhklv gZ wjbljhpblZo idjdnbjbqg_k
g_eh\_d&zl1zdpblhlhdkbgghklv hggdycced glbNIH/3T3 f_ITh~hf j_Zdpbb k
AlamarBlue >ey hp_gdb ] _fhkh\f_klbfhklb h[jZaph\ bkihevah\z
] _fhklizZzlbjh\ZggZy djh\v a”hjhMplhgdBghjZzhkh\f_klbfhklb ijh\h*"beZ
klzg”~Zjlghc f_Ih~bd_ ij_"nslOf109934:801G[3]. Ebgby 1,+ 7 ij_"klZ\ey_
kh[hc *"_eysb_ky nb[jh[eZkhevubbbjh\Zgb_de_lhgqguo ebgbc hkms_
kKhhi\_Ikl\bb k j_dhf_gfiZipdwhibbl >y bkke_ "~h\Zgby h[jZapu ahe_"]
dbkehlu [ueb \aylu \ dhgd_d&IfZgobyo T°F Zol- b 1°F Zol- Z
dndmijhbmjbgu=6,7,8)+\ dhgp_gljZpby& CB[6, 7, 8} T *F CB[6,7, 8}4
b T10°F CB[6,7,8}5.Dmdmji@mjbeu [ueb kbgl_abjh\Zghbh\]&gh[thg Z khjib] h
kbgl_azZz ON GB L=M

>ey bkke_ _"h\Zgbyh|pbaymi¥y bag_kihkh[ghklv de_Ihd [ue bkihev
k $ODPDU%G@GXH _gb_ |I_klZz k $ORRPDU\@Xe&lhkv \ KkhhI\_Ikl\b
j_dhf_g”r"Zpbyfb ijhba\h”~bl_ey

J amevlZlu

< j_amevlzZl_ bkke_"h\zZgby ]_fhkh\f_klbfhkhyjZekOQBgh®&e \gh
dhgp_gljZphe* F ijhy\be g_dhlhjmx ] _fheblbgq_kdmx Zdlb\ghklv gh
Ahklh\_jguo jZaebqgbc f_""m ijhp_glhdgh]lhhetaBEamZjbpzZl evguf
dhgljhe_f &75/ g_ mklZzg\es).ghklZevgu_ h[jZapu g_ ijhy\l
] _fheblbg_kdhc ZdlibhgbhklbhlfHN qglh mjh\_gv ] _fhebazZ dhglzZdlbj
\gmlj_gg_c kj_"~hc hj]J]zgbafz [bhfZl_jbzZeh\ g_ M@ [©Zid _kerZim_1 |
wdki_jbf_glZ gb h”~bg bamqg_gguc h[jZa_p g_ ij_\urZe ~Zgguc mj
aZdexqgblv qlh \k_ h[jZapu y\ekxxbkyfp fhkh\f_

GZ ke_"mxs_f wlzZi_ bkke_ "~h\zZgby fu bamqgbeb pblhlhdkbgghkly
gZ de_hred gdNIH/3T3(jbk .
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JbK. <ebygb_h[t_dlIh\ bkke_ "~h\Zgby gZ "bag_kihKi[gmBklv de_ |Ihd ebg
CTRLtzdhgljhev +mR©®_"jhgh\Zy dbkehlZm Kap b@> @ mjhtsd mkdarj[@1> @ mjbe
K<>f@mdmj[bl> @mjbe

DZd ke_"m_1| ba "Zgguo JbkmgdZ h[jZapu ahe_"jhgh\hc dbk
bkke_"h\Zldlgp gljZpbyo g_ hdZaZeb |loklikbyg_#gdhdle Idb ebgbb 1,+
Dhebqg_klI\h “bluo ije_widf m\_ebqgdtediky _klI\h de_Ihd gZ b
khhi\_TkI\ (gg90,05) Ijb wihf \k_ h[jZapu ]jmiiun @mdbgR&I>K<3% b
K<> @ZijhlbhdZazZeb pblhlhdkbqg_kdhde” Id®@BbkehgZ\uo de_Ihd ihke¢
bgdm[Zpbb k h[CB[&]p ZbEB[6]-4 kgbabehkv gZ b khi{)]x 0,83 ggh



ljb wlhf ihke_ bgdm[ZpbbCB[6h[jAfdkieth b\uo de_Ihd mygzZebgbehkyv
(j<0,05) Hq _\b”gh qglh wlZ dhgp_gljZpby g_ \uvuaulZ | |Ihdkbqg_kdbo
]Jimii€B> @ ijhy\beb g_kdhevdh f_gvrmx Ilhdkbgghklv q_f h[jZapu
"b\uo de_Ihd ihke_ bgdm[ZpGBj/lk mifZgphlbiehkv gZ Z ihke_ bgd
k h[jZapb@3{7]- KCB[7]- m\_ebgbehkv gZ m h[hbo h[jZaph\ |
Ilhdkbgghklv ijhy\beb h[jZzaBer @miQbkeh "bluo de_Ilhd ihke_ bgo
h[jZzapZBpB]- KCB[8]- mf_gvrbehkv gz b khhi\_IklI\_ggh Z ihke
h[jZ&pCB[8]-5 +tm\_ebqgbehkv gZ ] Fh gh k®_eZlv \u\h™ qll
11710°fhev e y\ey Iky [_ahiZkghc "eNIH#B&3 Ihagl he bgdhb _ ih~I\_j°2Z 1k
\bamZeybk2). De _Idb ih” \ha”~_ckl\b_f h[jZaph\ \ bkihevah\Zgguo
khojZgyxl k\hx fhjnheh]bx b h[jZamx| dhgnexwglguc fhghkehc

) ‘,-;”‘_ TR o Tt @t ten Bz 5
. iy LAVRR ‘__ﬁ,;:.,, A OR ps : : s 100 Mkm.
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JbR. Fbdjhnhlh]jZznbb dhgnexwglgh]h fhghkehy de_Ihd ebgbb 1,+ 7 ihke_ bgd
K<} K<> <8 FZkrlzA fdf
:+xdhgljhev ; %Kbx¥k K<> @ <8 \ dhgp_gljZph® fhev e khhiI\_IkI\_ggh
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< jZfdZo \uiheg_gby BElgghih\Zighy ~ gZ hp_gdZ ] _fheblbq_
ZdIb\ghklb b pblhlhdkbgghk@mdmecdm|olahe_~jhgh\hc dbkehlu <
\uiheg_gby ijh_dlh\ m~Zehkvithkmpg_Kkil\bflZevguo dhgp_gljZpbc hJt
bkke ~h\zZgby dhlhju_gZ ke _"mxs_f wlZi_ [m"ml| bkihevah\Zgu "ey
hkgh\_ dmdmj[bl>Q@mjbeh\ k \dexq_ggufb \ ihehklv fhe_dmeZfb ah
fh gh hif _Iblv glh kha”“Zghm&wmjigdbhehgkljmdpbc gZ hkgh\_ dmdmj[
ahe_"jhgh\hc dbkehlu y\ey I|ky kljZl_]bg_kdhc aZ”~"Zq_c “ey “baZcg

Bkke ~h\Zgb_ ih”""_ j*Zgh ]jZ43RG044G N
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| _jki_dlb\gu_ ijhlb\hiZzjdbgkhgbqg_kdbl198& ] bgi9g82
b bo \ebygb_ gZ ohebg_jlbg_kdmx kbkl _fm m fh” _evguo b\
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Prospectiveantiparkinsonian agents PA198-1 and PA1982
and their effects on the cholinergic system in model animals
A.Yu. Filippova A.V. Podturkina
Scientific Supervisor: Dr. A.V. Pavlova
N.N. Vorozhtsov Novosibirsk Institute of Organic Chemistry, Russia, Novosibirsk, Lavrsftiev
9, 630090
E-mail: filippova@nioch.nsc.ru

Abstract In the presentstudy, wehaveinvestigatedsomeric compoundBA-1981 and PA198-2

derived frommonoterpenoiddiol. PA-1981 and PA1982 at doses 20 mg/kgroved tohave
antiparkinsonian propertieA-1982 mediates its effethrough nicotinic acetylcholinic receptors,
whereas PAL98 1 does not.

Keywords 3SaDUNLQVRQYY GLVHDVH QHXURSWRWHFWLRQ DQWLSD
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;he _agv I1Zjdbgkdnygdbkyhgbgbkdih]j _kkbjnbXsg cjh” ] g_ judlb\g
aZlhe_\ZgboZjzdl_jblafxs jZgg_c \ujZ _gghc ]b[_evx "“hnzZfbg_j
g _cjhgh\ dhfizdlghc qzZklb q_jghc km[klZgpbb b rbjhdbf |
\gmljbde_Ihqgh]h-Hbgemdezl)> AZ ihke_"gb_ ~\Z ~_kylbe_Iby [ueh
m\_ebq_gb_ aZ[he_\Z_fhklb b jZHhékbdl Idgtdhkgkh® zkfhljy gz
mki_oMhklb]gmlu_ \ e[he cpgth 1ZjdbgkbgKlhys__ \j_fy gb h~bg ij_iZzZ]
fh™ _ I h[jzlblv \kijyhN_kkbjmxsmx ihl_jx ~“hnZfbg_jlbg_kdbo g_cjhg
iZpb_gl8\ Phwlhfm jzZajz[hldZ iZIh]_g _Ibqg_kdbo ijhlb\hiZjdbgkhghbt
hklzZz Iky ZdlmZevghc aZ”~"Zqg_c

Fhghl_ji_ghb?u ij_"klZ\eyxl kh[hc i_jki_dlb\gmx hkgh\m “ey kb
ijhib\hiZzjdbgkhgbqg_kdhc Zdlb\ghklvih[lgZdmjZfgghlluie ghbhe b
_]1h ZdIb\guc f_IZ[hebl MjhdkdZbE&jblb\hiZjdbgkhgbg_kdmx Zdlb\gl
jZaebgguo wdki_jbf _glZevguWlbfhy_aweviZliu ih”q_jdb\Zxl agZq
fhghl_ji_ghb”h\ dzd i_jki_dlb\ghc hkgh\u Ney jZajzZ[t
ijhib\hiZzjdbgkhgbg_kdbo ij_iZjZlh\ gZijZ\e _gguo gZ dexq_\u_
f_ ozZzgbafu [he_agb I1ZjdpgkhgBh[jklavghh”"he _gbyhbkd kh_7~bg_gbc
h[ez"Zxsbo \ujZ _gghc ijhibgbiZjkddbly&khzZzdlb\ghklvx kbgl _abjh\Zc
hkgh\_ "blh2adbf h[jZahf p_evx gZr_]h bkke_ _"h\Zgby y\ey Iky \uy!'
ijhba\h*guo "bheZ h[eZ”Zxsbo ijhlb\hiZjdbgkhgbq_kdhc ZdIb\ghkl

Wdki_jbf_glZevgZy qZklv
>ey fh”_ebjh\Zgby [he_agb blkijpdwvgpkh@2b fh"_ev iZjdbgkhghbc

kbg”rjhfZ bg”mpbjh\Zgghlh g _cjhlBld KZfpZFRLrl ¢ & %Q@Z ~hc
]jmii_ ih  hkk[hxbeky FNLI \gmljb[jxrbggh q_luj_odjzZlgh k ijhf_ ml
Q j_ a kmldb ihke_ ihke ~BN& Ithdtkedpbd Zflu ghurha_ f] d] furzf
\Wh~"beb \gmljb'_em~hqgh q_j_ a qZkZ ihke_ \\@fdgbhhijlihke beb



(kihfhsvx Z\lhfZlbabjh\Zgghc mklZybh\@kZ AUXZHEeIQhp gdb \ebyghby
kh_~"bg_ghtbdZl _evgdbb\ghklZd hp_ _gb\Zeb \eBygblg¥ ~\b]Zl _evgmx
Zdlb\ghkkZfphfur_cCD-1 [_a bg"mpbjh\Zggh]h iZjdi®dKHdgblafZihe 2
<ebygb_ gZ ~hnzZfbg_jlbg_kdmx kbkl _fm hpfgbdb\2&kZlXe ihkKhbvx
\ualZgghc \\_~ _gb_f ]Zem kKkBfpre\Zf€@D-lcihfbfh wlhijin\h~"beb hp_gdm
\ebygby i_jki_dlb\guo Z] _glh\ gZ ohebg_j]lbg_kdmxCkRAKI |frilzo kZfp
&Zp_Ibeohebgh\w? bd®gbdhlbgh\Zy Ihdkbqgghklv?2

J _amevilZliu h[jZ[Zlu\Zeb klZlbklbg_kdb \ ijh]jzff_ 6WDWLVW
>Zggu_ ij_"klz\eyeb \ \b”_ kj_"g_]h agZqg_gby b klz¢tZphghc hrb
>hklh\_jghklv jZaebgbc f_""m ]jmiizZfb mklZgzZ\eb\ZeMblgb djbl_
ijb 80,05.<k_ jZ[hlu k "b\hlgufb [ueb ijh\_"~ _gu \ khhI\_Ikl\bb k wlbq
h[jZs by k ezZ[hjZlhjgufb “b\hlljpbdfbabf FA JN < g hl Zij_ey
@jzZ\bezZ gZ"e_ _"Zs_c¢ eZ[hjzZlhjghcZz ijZzdVb&bhI\ _IklI\bb k ijhlhdheh
bkke_"h\Zgby mlI\_j " ~zgguf [bhwlbg_kdbf dhfbl_Ihf GBHO KH J:G

J amevliZlu

Ih j_amevlIzlZf ijh\ kdjgghg]h\uo bkke_ "M\ ZAgpcel[igbalh”~gu __
"bhed:198 b 31982 \ebygb_ dhlhjuo gZ "\b]JZl _evgmx Zdlb\gh
k bg"mpbjh\Zgguf iZjdbgkhgbafhf iHdZaggdbfh]EZ[éebygby kh_"bg
gZ™"\b]Zl _evgmx zZdlbdgh&ly BZjdbgkhgbafZ g_ [ueh(pihddDaZgh
J _amevlZlu bkke_"h\Zgby gZ fh"_eb dzZlheé_jilkdbbe hualZgghx\dZgu ¢
jbkl.

LZ[ebpZ
<ebygbkke ~m_fuo Z] _glh\ ganfad|ENglkekiv fur_c k bg"mpbjh\Zgguf iZjdbgkhghbc
kbg~jhfhf ijb g_luj_odjzZlghf \\_~_gbb FNLI

L_kl ©hldjulh_ ihe_? L_kl ©gZ \_r
>\b]ZI_evg} >bklZzgpby| Kdhjhklv M\b*| <j_fy \ M\b"_
Zdlb\ghklv "b'_gby Kk kf k_d k_d
Dhgljhev 78,6 “ ! ! !
FNLI “
f]l d]
jZaZz
FNLI “ “ “ 31,4 *x*
J -198 f] d]
FNLI “ “# “#
J -198 f] d]
* +p<0,05; ** +p<0,01; *** £S Ahklh\_jghklv ih kjz\g_gbx k dhgljhevghc ]jmiihc
#+£S Ahklh\_jghklv ih kjz\g_gbx k.]jmiihc FNLI

Ih | amevifblkkke ~h\Zgby \ebygbyl®] 0©ld198: gZ ohebg_jlbg_kdb
j_p_ilhjlweh \uy\e _gh agZgb®h kdgb gb_ e I1Zevghklb \ I _kl_©gbc
lhdkbgghklv?® ijb \\_~ gbHHO9Z2. glZ Kl ©Zp_Ibeohebgh\u_ dhjgb? a
hlebgbc "ey "ggibag gbc ijh _fhgkljbjh\Zgh g_ [ueh
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Bpemsa (ceK)

30 muH 60 miH 120 mun 180 M 240 muH 30 muH 60 miH 120 mim 180 mim 240 mMuu
—Tanonepnuon 1 mr/kr W Tanonepiaon 1 Mr/kr
——Tanonepunon + Pa-198-2 20 mr/kr ® Tanonepigon + Pa-198-2 20 mr/kr
Tanonepmnon + Pa-198-1 20 mr/kr Ianonepmxon + Pa-198-1 20 mr/kr

Jbk <ebygb_ ZJ9&Ihhd 3198 gZ h[smx ijh~*he bl_evghklv dZlZe_ikbb b ijhp_gl °
k jZa\b\r_cky dzZlzZze ikb_c ijb \\_” :gbb ]Zehi_jb~hez

* +p<0,05; *** +S ~hklh\_jghklv ih kjZyoighx JZehi_jbrheZ
AZdexq_gb_
< j_amevlZl_ ijh\_"~ gguo bkkeeb*h\Yugbce gu i_jki_dlb\gu

Ney "Zevg_cr_]h bamqg_gbd8 Zp ¢l883,:dhlhju_ y\eyxlky bahf_jZfb
ij_"klz\ey | "~hihegbl _evguc bgl_j_ k ”"“ey bamqg_gby mazZbbhhlgh
Zdlb\ghklb ~Zgguo kh>pgwbcZ] idhldZzeZ \ujZz" _ggm&dIb\ghklv
dzd \ fh~_eb -Byftimpbjh\Zggh]h iZjdbgkhgbafz [Zd b \ fh"_el
bg"mpbjh\Zgghc ]ZehiJdjbavhewlfZlu bkke_~h\Zgby \ebygby Z]_glh
[ a bg"mpbjh\Zggh]lh iZjdbgkhgbafZ ihdZaulzZxl hlkmlkl\b_ klbfn
Z]l_glh\ I_f kzfuf ihM\_j'~Zy gZebgb_ m gbo ijhlb\hiZjdbgkhghb
ljb bamq_\getbygby Z] glh\ gZ ohebg_ j]lbqgq_kdb_j p_ilhju p_gljZevgl
[ueh iHdZgh gl498J: \azZbfh”_cklkm gbdhlbgh\ufb Zp_Ibeohebgh'
j_p_ilhjz#tey 3198 g _ [ueh \uy\le _gh \ebygby gZ Zp Ibeohebgh\u_ |
lhemqg_ggu_ NBAGbwuj ~zZxl i_jki_dlb\ghklv *"Zevg_cr_]h bamqg_ghb)
kbgl _abjh\Zgguo gZ hkghey YdhrjZz kh -dZg/ dpBbatrey ~Zevg cr_c
jZajzZ[hldb \ dzZq_kI\_ ij_izZjzlh\ "ey e_q_gby [he_agb 1Zjdbgkhgz
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ljhlghklbq _kdZy agZgbfhklv dhibchhkdb]§Zget\g]Z ijb jddghblh
B : Pu® gh\Z K >he]zZr DZ. =Zilme[Zjh\Z
GZmgguc jmdh\h”bl_ev ijhn_kkhj ~[ g G < Ebl\ydh)
Lhfkdbc gZpbhgZevguc bkkef "™b\zZhg&dbdb@B Bhjgdheh]bb

Jhkkbyhfkd i_j Dhhi_jZlb\guc
GZpbhgZevguc bkke_ _~h\zZl _evkdbc Lhfkdbc Jhkm”~Zjkl\_gguc
Jhkkbyhfkd ij E_gbgZz

(PDMMOV\GHQRYMDERP

3URJQRVWLF VLIJQLVLEQROH®I JHDH FRS\ QXPEHU LQ ODU
. $ 7V\GHQR&D'ROJDVKHYDDSWXOEDURYD
BFLHQWLILF 6XSHUYLVRU 3URI 'U 19 /LWYLI
7RPVN 1DWLRQDO 5HVHDB |RAKQFBEYVDD SRARRBBWWDWLYQ\ VWU
7RPVN 6WDWH 8QLYHUVLW\ \BXMVLD 7RPVN /HQL
(PDMOV\GHQRYD #JPDLO FRP

$EVWURAWVVRFLDWLRQ EHWZHHQ KHPDWRJHQRXV PHWDVWEL
ORFL RVLIDDOLQJ SDWKZD\ JHQHV LQ OD UVAIQUMDOL X BSRW RPN
WKDW DUH DVVRFLDWHG ZLWK PRQD\SD WL WU BL IWKH Q UL\ Q
LQFOXGHG LQ WKH VWXG\ 7HQ Rl WKH SDWLHQWY GHYHORS
:17VLIJQDOLQJ SDWKADLHG UBKRFHQ&1$Y LQ WKH UHVLGXDO
PHWDVWDVLY DQG FDQ EH XVHG DV D SURJQRVWLF IDFWRU
H\ZRU®WU\QJHDO FDQFHU PHWDVWDVLV &1$

<\_"_gb_

JZd ]heh\u b r_b yley Iky k_"vfuf ih jzZkijhkljZzg_gghklb Ibih
\dexqZ_| \ k_[y jZaghh[jZagmx ]jmiim himohe_c ihjZ Zxsbo \_jc
ibs \Zjbl _evguc Qzulhe _ jzZkijhkljZzg_gguf gh\hh[jZah\Zgb f \ v
yley IjK&d Thjlzg@zg__ [ueh ihdZazZgh qlh ijb jzd_ fhehqghc "_e_a
[hevguo ihke_ ijh\_~ gby g _hz~tx\Zglghc obfbhl _jZibb G:0OL m
de_Idb bf_xI ZfiebnbdzZpbb ]_gh\ kl\heh\hklb b h[ez~zZx] |
AN “bnn_j_gpbjh\d_ g_ h[jzakmzbkyueh ijhZgZebalgjihkhklhygb
:17 kb]JgZebg]l]Z m wilbo f[aeth[ghwghqglh f_1ZklZau h[jZamxlky lhevd
iZpb_glh\ m dhlhjkiml]gZebg] gZoh”~blky \ ihl_gpbZevgh Zdlb\bjh\Zc
aZ kq_| ZfiebnbdZpbc ]_gh\hedb\Zéhjhdcb] gh\ g_]Zlb\guo j_]meyll
:17 kb]JgZebg]Z ?keb m [hevguo \ himoheb gZh[hjhl hlIf_gZxlky
ZfiebnbdZpbb g_J]Zlb\guo j_]lmeylhjh\ Ih 1Zdb_ iZpb_glu g_ f_1Zk
gZebqgb_ ZfiebnbdZpbc J_gh\ <klIhhlemhlkRIbb ZfiebnbdZpbc ]_gh\ kIl
f _1ZklZabjh\Zgb_ g_ gZ[ex"Z_lky \g_ aZ\bkbfhkVbkil] ka&bmyjgby ® g

P _ev jZ[hlu h@gléblgh\l7 kb]JgZevgh]h imZid ijbhjlZgb K& k$yav
wlbo ]_gh\ k f_lzZklZabjh\zZgb_f ijb jzd_ ]1hjlzZgb

Wdki_jbf_glzZevgdy qZkl

< bkke_"h\Zgb_ \dexqg_gh iZpb_gl k iehkdhde7 Ihngg0f jZdhf ]l
dhlhju_ ijhoh”"beb e_q_gb_\ GBB hgdhehthlajzkilkdhgb GBHP\Zjvbjh\
hi "h j_"gbc \hajzZkl <p~Zijhp_"mju ijh\h~*bebkv \ khhi\_lk
O_evkbgdkdhc ~_dezZjzZpb_c ] k baf_g_gbyfb b 11

>GD \u”_eyeb ba k\_"bo h[jZaph\ himoh&OlkoihdZgv>x dghklejZ
4,$DPS '1$ PleQlbama OdWimohjezdZ Jhjliggbh~beb fbdjhgbih\hc ZgZe



k bkihevah\Zgb_f \ukhdhiehlghc fbdjhql$ilH\R&l \WKR h RIYW RG6FDQ70
+' $UUD\ Kwws zzz DIIN\PHWUL[ FRP HVHDUFK VHDUFK M
ljhp_~mju ijh[hih~]hlh\db ]b[jb"lgd4pYhbg by kigZ\h~"beb \ khhiI\_IKkI\|
ijhlhdhehf ijhba\h”bl_ey k bkiheva\ZybHWKhKI *HQH&KLSS 6FDQC
$INNPHWWRL[ Bkihevah\Zehkv ijh]jzffgh &KURPRVWFPH $QDO\VLV
$INNPHWKR ki_pbZevgh jZajzZteWZgg®hZebaz |j_ameviZlh\ fbdjl
&\WR6FDQ70 +' GUMBeZgkbjh\Zggu_ ojhfhkhfgu_ Z[_jjZpbb
ZfiebnbdZpbb beb ihl_jb b mkbe _gby J[ueb h[gZjm _gu \h \k_o ojt

BkihevgmygmZggup** *6($ KWWRIWEDRBD G L Q VIVIHRRXA\WBEU G V
(**B17B6,*1$/,1B8387+:$< bUHDFV\N:%/P\MH—VDFWEBH}WKZD\%LBRZVHU
+69$ [ueh hlh[jZgh :17 kddgZevgh]h imlb gueth\g4&*_ gu ]_
dhlhju_ehdZebah\Zgu \ kplglhhflogerZro ¢ gZklhlhc ZfiebnbdZpbc b A
ke "mxs_f wlzZi_ dzZ ~uc ba hlh[jZgguo ]_gh\ [ue Zgghlbjh\Zg k bkih
[Za "ZggbHDFWKRHAMSAD FRB PO L 3 ORKWWZVZX QL RURYWHQH&DUGV
KWWZVZJHQHFDWIRY,0 KWWRPALRUJ: QW LJQDSODLWKZHDQAHQWRORJ\
THUKWW3BZLQIRUPDNKUMR FDHEGHQ WRQR J\ S 3%7+:8<
Kb]lgZevguc imhQW SDWKZDW +RPR VDSLHQWKXPDQ
KWWZZ\ZJHQ RWHH JBID W KKZ\DRYV D KWPIhij "~ e_gZ jhev ]_gZ \ j_]me
:17 kb]JgZevgh]h imlb

J amevlZlu
<k _]lh \ ojhfhkhfguo j_]bhgZo k gZb[hevr_c jZagbp_c \ qZ

ZfiebnbdZpbb [ueh ehdZebah\Zgh R gdevgu/® | *6h\% 589%/

<k _b”™ _glbnbpbjh\ZggukbllJoggdiebaZpbb [ueb jZa” e _gu gZ |ljb [hev
< i_j\mx ]jmiim \hreb jadibYZkb]gZebg]Z \ g__ \hreb ]_gu j_p._
kblJgZevgh]h :in7lbj_p _ilhjgu_ eb]Zg”™u \lThjbggu_ f_kk_g”~ _ju b
ljZgkdjbipbb bljzZxsb_ dexq_\mx:jflifevmigzZldad _ \ wim ]jmiim \hrek
pbdeb'gzb' dhlhju_azZimkdZxl| de_lhggud 7pblllegZebazZpbx b y\eyxli
dhg_gghc Ihgdkbd]gZevgh]lh imlb :dibWglhyebazZpbb "he ' gZ kms_Kkl
h[fe _]qzZlvky ijb ZfiebnbdZpbb ojhfhkhfguo jZchgh\ ehdZebaZpbb wl
aZljm~rgylvky ijb ~ _e pbyo <IlhjZy §jaeizZ]] ggh\ijddemdlu dhlhjuo kh
20,0 b*HQH& DU BAMb\gh j_]mé&bjmXévguc:imlva_e _guc p\_|I cdib\Zptk
:17 kb]JgZebazZpbb ~"he gZ agZqbl_evgh h[e_]gZlvky ijb ~ e pbyo
ehdZebazZpbb wilbo ] _gh\ b agZgbl_évgb aZigmhbghbvpdybijLj lvx ]jm
khklZ\beb ihablb\gu_ j_ ]Jmeylhju dZghgbg_kdbo b g_dZghgbqg_kdhbc
< g__ \hreb g _dhlhju_ IjZgkdjbipbhggu_ nzZdlhju \lhjbggu_ f_ kk_¢
fhlml hdzZau\zZlv azZf_Igh_ gh g_ klhev djb2adqZkidin\Z IYglh/y g&
kb]JgZevguc imlv ijb wlhf Zdlb\ghklv ijh~mdIh\ wibo ] _gh\ fh™ | eb]
nZdlhjzfb eb[h ijbgZ”e_ "ZIlv d g_dZghgbqgq_kdhfm imlb eb[h j_]
:17 kb]JgZebazZpbhb fZeh k\yaZggu_ k ijhebn_jzpb_ab_ cfb]lhzZp
kI\hehh[jZah\Zgb f Ih _klvI1l_ f ozZgbafu dhlhju_g_h[oh&Db$u ey f

_]Jbhgu ehdZebaZpbhb wlbo ] gh\ [ueb bkdexqg_gu bazaewgd hcr ]|
|e _chljhighklb \azZbfguo \ebygbc b gbadhc agZgbfhkllbjhé¥gfbyZgb
Ihke_ [Zdh]h ij_"\Zjbl _evgh]h [bhbgnhjfZpbhh®d kh ddeh&ZZp gh k\ya
k f I1ZklZabjh\Zgb_f hp_gb\ZeZkv lhevdh ey i_j\hc b \lhjhc ]jmii ]
]bihl _a_ f_lzklZabjh\Zgbx “he " gh kihkh[kI\h\ZIv mkbhec_ gjmiiehld mk|
m~rZe _gb_ ehdmkh\ ] _gh\ \lhjhc ]jmiiu Z bg]lb[bjh\Zgb_f IZk
hkms_ kl\eylvky iml_f m”~Ze gby ehdmkh\ ] gh\ i_j\hc ]jmiiu b m
\lhjhc ]Jjmiiu JZaebqgby f_""m ]jmiiZfb klZlbklbg_kdb agggbib ih ~.
| _klZ Nbr_jzZ k \ukhdbf mjh\g_f ~“h\_jbl_ev@RJIDQNkyZg hjlolbhp_gd_



[_af_I1ZklZlIbg_kdhc \u ' b\zZ_fhklb ih FZIh"NmbRZideZgdbf h[jZahf gZrb
"NZggu_ k\b~_ I _evkl\mxl h&1Bf_gqlh7 kbJgZebazZpbb Zkkhpbbjh\zZ
f _1ZklZzabjh\zZzgb_f Z ijh]lghklbq&k8&h ghdZgklylmZebazZpbb \ hklZIlhqc
himoheyo y\ey Iky \ukhdhijh]ghklbqguf qlh ih?*I\_j°~Z | gZrm jZ]J[¢t
glh&1%$] _gul7 kb]JgZebazZpbb \hle_q_gu \jhpZ&lk&zipdzklZabjh\Zgby
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JbK.; & 1ZklZlbg_kdZy \u'b\Z_fhklv k mq_Ihf ZfiebnbdZpbc b ~_e_pbc "e
: LGR5 ;PSMB3 <GNGT1 =TNRCG6A

AZdexqg_gb

J amevlZliu bkke_~h\Zgby ih?\_j " 2"Zxl jZ[hgm&lkblgZravigubf
]_gh\17 \hle_q_gu \ f_IZklZlbg_kdbZdijhpu&k gdbnbpbjh\Zy§hgh\
:17 kb]JgZevghlh ijpglbjro hgh qglh Z[_jjZpbb gqbkeZ dhibc wlbo ] _gh\
k f_IZklZabjh\Zgb _f

Kibkhd ebl_jZImju

,JLVVLQ=DWRQVNHRORDQRYXOCHEDHWRRUH 0 /DU\QJHDO &
(SLGHPLRORJ\ (WLRORJ\ DQG 3UH YUWIWLRRE G1L1D UDB@®WKH 5 H
+3 +
JLWYLDNMRYEUDJLPRYDPV\JDQRY 'HULXVKHYTHYVOBU
*DUEXNXY' RURVKHDNRRQLPYNBVVRFLDWLRQ RI WKH FRPELQI
JHQH DPSOLILFDWLRQV DQG FRS\WQX®EE& UQDEHQHDWLE QU RD
PHWDVWDEHYLDQ MRXU@DO RIRFOQ F R{BR I
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Hp_gdaf g @izjzf |jh\ \hkid _evghc j_2Zdpbgb\Zkdmeyjghc "bjh\hc
IdZzgb \h \azbfhkhyjbhbgkf e ilbgdki_jbf_glZeftghceb
"b-bg"mpbjh\Zggh]lh f_|1Z[hebq_kdh]h kbg”*jhfZz
G : Q jgurth\c <hjhg&h¥Z ;bjmebgZ
GZmqguc jmdh\AAhipl_@l¥ gH < <hjhgdh\Z
Kb[bjkdbc J]hkm~ZjklI\_gguc f ~“bpbgkdbc mgb\ _jkbl | Fbga?”]
Jhkkby ] Lnméklklkdh\kdbc,RjB3HD50
E-mail: nchernyschov@mail.ru

Assesment of changes in the parameters of the inflammatoryesponse in perivascular
adipose tissue in relation to the level of leptin in an experimental model of dietduced
metabolic syndrome
N.A. Chernyshov.V. VoronkovaJ.G. Birulina
Scientific SupervisorAssoc Prof,, PhD,, O.V. Voronkova
Siberian State Medical University, Russia, Tomsk, Moscow Trakt str., 2, 634050

E-mail: nchernyschov@mail.ru

Abstract.This study presents the results of assessing changes in inflammatory response biomarkers in
perivascular adipose tisSUBYAT) in relation to serum leptin levels in rats with dietlucedmetabolic
syndrome NIS). The results of the study revealed an increase in the secretion of proinflammatory
cytokines by PVAT cellular elements, correlating with an increase in serum lepts level

Key words perivascular adipose tissumetabolic syndrome, inflammation

<\_"_gb_

< gZklhys__ ap[ftye_\Zgby kkpkmythklhc kbkl_fu aZgbfzZzxl eb”bj
ihabpbx dzZd hkgh\gZy ijbgbgZ kf_jlghklb b jZgg_ c bg\Zeb”baZ
gZk_e [glbyh f_j_ jzZa\blby ij_"klzZ\e_gbc ,he f_BZlgbafhdkgh\_ jZa\blk
kK _j~_glglhkm~"bkluo aZ[he_ \Zgbc \k_ [hevr_\gbfZgby m”_ey Iky i_jl
ldZgb I<@L dhlhjZzy hdjm Z_ | [hevrbgkl\h djh\_ghkguo, khkm?
yley |ky felZdhkdb zZdlb\guf hjl]Zghf b h[ez~Z]I]midlkjm[\gHklIvikgmk
djh\_ghkguo khkm”h\ jhkl b ijhebn_jZpbx ]JeZz~dhfur_gguo de_Ilhd
l1Zd"_ nmgdpbx wd2lhF _dEyhebq_kdbc kbg”~jhf FK b Zkkhpbbjh\Z
Z["hfbgZevgh_ h bj_gb_ khijh\h"~Z Iky jzZa\blb_f \hkiZe_gby \ \b
IdZzgb =bi_jljhnbjh\Zggu_ Z”~bihpblu b j_abtjhgmpbjmAidjhinh&ybh _
dhebq_kl\h ijh\hkiZebl_evguo fpdbydbgi\bidpblZjguo ]Jhjfhgh\ e_il
Z"bihg_dlbg j_akblbgijbbh”y d nhjfbjh\Zgbx \ hj]Zzgbaf_ kbkl
\hkiZzebl_evgh]hB3hl&24znhg_ FK b kbkl_fgh]lh \hkiZe_gBhymijhdkoh"k
k_dj_lhjghc ZdIb\ghklb de_lhgguo w2 _ ¥ _lgdh)\ Ix@4[Zlu\Z_fuo bfb
\_s_kI\ gzZzgbgzxl ij_h[ez~ZIv ijh\hkiZebl_é&¥ghdhfgKIjEdhihgabblb
\hkiZe _gby \ I<@L b ij_h[ezZz"Zgb_\Zahdhgkljbdlhjguo wnnkhIlh\ gz
klhjhgu de_lhqgguo we_f_fHhmllk@hkh[kI\had\klbx b ijh]j_kkbjh\Zghb:
K_j»_qglglhkm~bkluo aZ[hedhlhgbc 1Zd gzZklh \klj_qgzZxlky ijb[#].bj_gbb
<k\yab k wWibgdzhij_~_e_mZev bkke_ "h\Zgbymaf_g_gyhfzjd_jh\
\hkiZebl_eyghdpbb \ I<@L b hoZjzZdlo\jbahfzkvikanjh\g f e _ilbgzZ \
ku\hjhld_ dih\bjuk gZ nh-dbg”mpbjh\Zggh]lh FK

Wdki_jbf_glzZzevgZy qZklv
Bkke ~h\Zgb_[ueh \uiheg_ gkZafpZo ekWiki@Em Ijhilhdhe bkke ~h\Zgh
[ue h”h[j_g dhfbkkb_c ihkkihgjljhieky b bkihevah\Zgby eZ[hjZlIhjguo



((ACUC ijhlhdhe < hl ] FK m wdki_jbf_glZevguo "b\hlguo n
kh~ j"Zgby "b\hlguo hiulghe ]Jjmgd \ukhdh bjh\hc b \ukhdhm]e_ \h”"g
<@<M> \l_q_gb _([_gdbbpym]e_ \h"%:21%:54 @b\hlgu_ dhgljhevgh
]Jimiiun= ihemgZeb klzZzg~Zjlguc:dbjb: n]Jedbh™:6%:44%) Ilhke
\u\_~_gby "b\hlguo ba wdki_jbf_glZkrfbdikbibf KWH k_j*pZ hl[bjZeb d]j
ihemg_gby ku\hjhldb bale_dZeb ]Jjm~ghc hI*_e Zhjlu ”"ey ihemqg_
NjZ]f_glu I<@L g_f_"e_ggh hi*_eyeb hl Zhjlu b ihf_sZeb \ |z
nhknzigte \h]lh [nPBjZAZI_f gZ\_kdb "bjh\hc IdzZgb ih fl] 1_j_ghk
dmevimjZevgh]lh ieZgr_|IZ kh”_j"Zsb_QbjZh evgroa em@§md hil[bjZeb Z
kj_~u \ dhlhjhc hij_~_eyeb dhgp_glj®Bplbx pFlh)db ¢&\3f,/Ih*BMN:k
bkihevam\ zf khhl\_IklI\mxsbo gZ[hjh\ j_Z] _glh\ 5DW (/,6% .LW (/. %
<ku\hjhld_ djh\b hij_~ _eyeb kh”_j Zgb_ J]Jexdhau ljbZpbelebp_
dhehjbf_ljbg_kdb_ gZ[hju &KURQRODE BkiZgby bgkmebgzZ 5
EODEVFLHQFH DGJ e _ilbgz 5DW /HSWLQ (/,6% .LW (/. %LRWHF
HOMA-IR. KI1ZIbklbg_kdmx h[jZ[hldm ~Zgguo ijh\h"beb \ ijh]pZfdgu366 ¢
ij_"klZ\eyeb \M\ISD) b(Me (Q5Qn). : gZeba jZaebgbc f_""m ~Zggufb ijh\h”
ihfhshk-djbl_jby Klvx” gUZdjtbdbjby F2Miglhb JZaebgby kgblZeb klZIbk
agZgbfufb i, )] >ey hp_gdb \azZbfhk\yab f_"*m izZjzf _|jZfb hij_"_ey
jZglh\hc dhjj_eykbhf_.gZ

J amevlZlu

Kh~ _j Zgb_ djuk gZ <@<M> \ |_q_d&hijh\h'¢Zeh&kv jZa\blb_-
]bi_jlebd_fbb bgkmebghj_abkl_glghklbh\urZgblZdhgp_gljZpbb
libZpdebp_jheh\ ohe bkle jHédZ \ ku\hjhld_ djh\b M "b\hlguo hiulg
gZ[ex"Zehkv m\_ebq_gb_ bzZkKbj_IgkezZz hp_gb\zZ_fh_ ih m~_evgtl
Z["hfbgZevghlh "blg 1ZJ[e

LZ[ebpZ

Fhijnhf_ljbg_kdibhdbfbg_kdb_ ihdZazl_eb djuk 0“6

1 ZjZf _|j Dhgljhevhhyiih=12) HiulgZy ]jmi$22)
zexdhazZ ffhev e 53 “05 7,6 “02
Bgkmebg ifhev e 119 “0,7 223 “59
HOMA-IR 2,202 6,9 “1,3
L:= ffhev e 0,8 “0,2 18 “04
OK ffhev e 1,8 “0,3 26 “ 04
E_ilbg g] fe 29 “0,3 48 “04
FZKkkZ | _eZ ] 4303 “254 4851 “338
M~ evgZy fZkkZ Z["hfbgZe 2,103 46 “05

ljbf_qZgbzklZlbklbg_kdb agZqbfu_ jZaebgby ih kjZ\g_gbx k dh@Dfhevghc ]jmiihc

Hrgbf ba hkgh\guo a\_gv_\ iZIlkhkhgbbhgh\ZKgh]h k h bj _gb_f y\
ojhgbg_kdh_ kbkl_fgh_, VhkhZfdjgbZzgb_ dhlhjh]l]h agZgblflevduc \de
\ghklbl mkbe_gb_ ijh\hkiZebl_evghc b o_fhlZdkbqg_kdh¢5]. Zdlb\g
lhj_amevlzZIzZf bkke_"h\Zgbyjh"mppbjdixg _c nmgdpbb fl<@L
aZj_]bkljbjh\Zeb mkbe_gb_ k_dj_pbb ijh\hkiZebl_2i¥pguo0-fBlilhhdbgh)
kgb  _g&zjz[tldjhib\h\hkiZebl lle-¥@® HH Q).



LZ[ebpZ
Dhgp_gljZpby pblhdbgh\ \ dhg”bpbhgghc kp5®7) I<@L djuk OH 4

Dhgp_gljZpby pblhdbg DhgljhevgzZy Jjmii Hiulgzy Jjmiiz
(n=12) (n=12)
IL-6 635 (57,8;767) 1075 (1035;17Q9)
IL-10 26,5 (24,8;297) 20,5(12,3;29,1)
71). 181 (155;216) 28,9 (20,5;386)"
MCP-1 1359 (1106;1766) 2727 (161,6;3091)

Ijbf_gZgbtklZlbklbg_kdb agZgbfu_ jZaebqgby ih kjZ\g_gbx k gh@Dhevghc Jjmiihc

Ilh j_amevlizlzZf dhjj_eypbhggh]h ZgZebazZ [ueb \uy\e lgwabyfu_
f_""mhgp_gljZthi6 r=0,57,p<0,05),71) (r=061 p< MCP-1 (r=0,55, p<0,05)
b mjh\g_f e_ilbgzZ \ ku\hjhld_ djh\b F_"Itm dhgpjhdojZfple_clbgz [ue.
\uyle_gZ hljbpZl_evgZy dhjj_énrph3lymDy0Sh\yav

E_ilbg\ey_Iky i_ilb~rguf Fhjfhgmebjmxsbf \ ipjf\h_ ih\_~_gb_
<aZbfh”M\bkle ilbkkg4 p_ilhjgbbhlzezfimkZ\ey | gm\kl\h IhfehR Z
wlh]lke ilbg y\ey Iky Z~bihpblZjguf ]Jhjfhghf k ijh\hkiZebjbevgufb
h bj_gbb gzZ[ex”~"Z\ukyglhh mjh\gy e _ilbgZglhdkhylaZzgh k ih\ur_ggh
\ujZ[hldhZggh]h JhjfhgzZ Z~bihpblzZfb \bkp_jZevghc “bjh\hc IdZgb =
e_ilbghj_abkl_gjgbklibhdZazghb ¢k iZzkkhpbbjh\Zgghf krhjiby_gb f
]bi_je _ilbg_thlhj ebjm_ | k qZklhlhc jZa\ikibbymKkbjkKMugpgimkeBlg gbc
KhlezZzkgh ~"Zgguf eblukhldidwgp_gljZebilbgzZ ijb h bjkidtkb[kI\m_I
mkbe ghbwdkij kkde Ihgguo Z~] _ab\gupo kfbhémdmjeryj_djmlbjh\Zgb
Lebfnhpblh\ b fhgbgbihjbn_jbg_kdhc djh\b \ I<@L < ~Zevg_cr_f
ljZgknhjfZpby j_djmlbjh\Zgguo fhghpblh¥n\ dhtdhhshZpdhFkihkh[kl\m
ijh]lj_kkbjh\Zgbx \hkiZebl_evghc j_Zdpbb >

AZdexq_gb_
< j_amevlZl_ ijh\_" gguo blkwkeh "ithdhedbLgh glh kh” _jZgb_ d
<@<M> \ |_q_gb_ g_"_ev ijb\h~bl d jZa\blbx Z[~"hfbgZevgh]h

dhfihg_glh\ FK ]bi_jlebd_fby bgkmebggZjmbbkphbgy gehtkilv*ghlh ki_d|
Mkbe_gb_ k_dj_pbb ijh\hkiZebl_evguoupthbudbfihdldéb lIkg@dL b gZeb
iheh bl _evdhpg _eypbhgguo khyar cggumnjh\gie ilbgZ \ ku\hjhldm djh\b
djukk\b”_|_evklhin Hdaf_g_ghhlgdpbhgZekghllhygby I<@L gZ nhg_ FK
h bj gbyqglh fh | \ghkblv agZgbl_evguc \deZzZ” w\g” ih jfeolj Al glh c
"bknmgdplZa\Wlb_ k_jkhgghtbkluo hkeh g_gbc ijb FK
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Wnn_dldhf[bgbjh\Zggtblhlihdkbq_Réhlh ckli\gde Ihqgdmevimju
gZghqgzZkbhbgZjgupZghgZkhhkxb "hXj]ZgplZzdh[ZevIZ
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GZmggumadh\h”~bI* gvB : JZam¥h\
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JhkkbyGh\hkb[bjmdbjh]h\Z2,630090
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Effects of combined cytotoxic action on cell cultures of nanoparticlesand binary
nanoparticles of manganeseand cobalt oxides
WenijingZhend?

ScientificSupervisor:Dr. I.A. Razumoy
INovosibirskNationalResearclStateUniversity, RussiaNovosibirsk,Pirogovstr., 2, 630090
’FederaResearciCenterinstituteof CytologyandGenetics RussiaNovosibirsk,Akademika

Lavrentyevastr., 10,630090
E-mail: v.chzhen@g.nsu.ru

Abstract.The aim of this study was to evaluate the cytotoxic effect of single metal oxide nanopatrticles
(Mn and Co) and bimetallic nanoparticles (BNP Mn/Co) on various turetls (U87, SKMel-28,

HepG2, HEK293T) at different concentrations and time intervals. The effect of combined and
sequential addition of nanoparticles on cell viability was analyzed using MTT analysis. The results

of assessing the cytotoxicity of nanomiaierin vitro on tumor cell lines revealed efficacy in the
IROORZLQJ RUGHU 13 0Q &R K ! 13 0Q &R K113 0Q¢ 13 &R
BNP Mn/Co.

Keywords: NanoparticlesCytotoxicity,BimetallicNanoparticles AntitumorActivity, MTT Assay

<\_"_gb_

Hkh[RhgbfZgim” ey kikyj f gglikke ~h\ZgbydzZkjBajZ[hld\h]h
ihdhe gty glih\ez~Zxablobe gbiyhehg]bjh\Zgguwtkli\bgZiZlh] _gu
b himohe _‘de Idb gbadHbodkbqgghkipMdb\ghjfZevgde |hd_amevlZlu
bkke_ "h\ZAglh¢hdhfihg_glkgukd 4 fhgkljbjmpdebqmgZghdhfihalgih)
hkgh\hdkb” h\lIZeelihe \ujZz gglZdlb\ghklbkbg j] Ibqg_kdhihdilz
kjzZ\g_glkxZdIb\ghkllvg"b\b"mZekdkib"H\B]. Fgh]hdhfihg_gkdkl fu
gZghgzZklbp_ fhgkljbjmxlrbjhdbc ki_dlj ij_\hkoh”guoobfbqg_kdbo
f_ "bdbheh]bqg_kfdlo&zgbq_Kdbgfbqg_kdib\dhhcki\eZ]h"Zkpg_j]l_Ibg_kdbf
wnn_dlHAffgZdhblbg_kdbijhkwWzZkZxsbklkKdbevgh[klibkh\f_ klbfilld
pblhlhdkbqg wkdbodlhs ij ~“klhplrblv

P eM[hlaewdki_jbf _glzevgtdhf[bgbjh\Zgdhhlhdkbg\kah ckl\b _
gZde lhggumevimjbolb\hhimohehAgbwe f gGdqnhakb”¥n [4,5] bCo b
[bf _1Zeebqg_gdhgbqgZKBhP) Mn/Co \ jZaebqggditogp _gljZbbiyb jZaebqguo
\j_f _gogbgl_j\ZzaZo* gbphklh\nkx_~de Ihd

Wdki_jbf_glZeggdKiw

<dZqg_kh[t_dlmkke_ "h\XgklyniZzgBghqgZkltbgkib M\ bCo, ZIZd" _
[bgZjgucZghdhfivnido.C ihfhsvxFLLEI _klBZgZebhbh&mqg_gguaomevlZih\
hij_~_ e _@®50) ijh\_"_dvp_gdhf[bgbjh\ZgdhttkI\b&GQb BNP Mn/Co \
jZaebqoguhogp gljZpglymag Kil[ghkhvmohe U870 SK-Mel-28, HepG2,786-0,



HEK293T. Hij_~ _e_dbgp_gljdpbbeehdZgh iZjZldbkihevam)\Fdd[ueb
ijh\_~ _dfulh*hfZkki_dIljhf_ljkbg "mdibkghazggbkZafhgaCAP 6500
DUO4\BGXHJI:G

JamevlZlu

Dhf[bgZpbykdhevidmebqgfudZeebq_ kdmd qZkKlbepbkihevah\zgZz
wlhfbkke_ "h\ZoebykjzZ\g_gwwm_dlhy_kdhevOb@eebq_ kgddgh qZ kiljop
dhf[bgbjh\Zgdlkihevah\Zigbipb bkihevah\Zigbtl® _evghklikdzq_KkI\_
hrghwe_f_glpdiohqgZkiplplb\ himohe_\d®_Ihd_eh\_d¥e_lhqggebgbb
ihA_jl]ZebWva”_ckl\dx[tkkf_kbZghqgqzZkKlbdkb™"™Mn bCo kf_rb\Zeb \ I_q_gbb
5fbg eb[h[bgZjghytzghdhfihdMmlCo, Z1Zd ihke_"~h\ZIl_ewygh¥mgb\x
dmevindjer ItkdZgzZz€éOQHZazl Kbgl j\Zelhh24 qZk@Qhdkbdh[ZevIZ
Wdki_jbf_pdebdh\lhj_glubjZzaZeyhklh\_jghklbamevIiZlu Ibibggh]h ]JjZn
ij_~klz\e_gu @4Z jbk

Borkuemacts kiaetoxk U887 nuHkybanum ¢ mpenapatamMu B TedeHHe 3 CYTOK
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JbK.Hij_~ e _gb_ Ihdkbqghklb gZghqzklbp_kllZgEhdmeRlinj de_ lhd 8
>Zggu_ ij_~klZ\e kigu'glzd “ klZg~Zjlgh_ hidehg _gb_ Q

:gZeba j_amevULEIhkH\nvitro, hij _~ e _gb_ KK dhgywuadjZpbdbc
]b[_ev de_Ihd dzd ij_"klZZgelyh_Ahalhebehy\blw klZIbklbqg_kdb
agZgbfmx\bkbfhiklyj "~ gdg |IHjdaebqoogbltldhgp gljZepdbdhqzZklbp
hdkbrM\lZeeld\Zdjbkh\f_klghZdijbjZza”_evibifbf_g_gbb

<k _kbgl_abjh\Zggu_ gZghgZklbpu ijhy\beb pblhlhdkbg_kdmx
bkihevam_fuo dmevimj himohe_ \uo de_Ihd 1Ijb wlihf %13 0Q &R g
g_f GQ hi*_evguo hdkb”h\ fCbAebkihe@Qaim_fuo dhgp_gljZpbyo GQ
hdkb”"Z dh[ZevIZ ijhy\beb ih*h[gmx beb kjzZ\gbfmx \ukhdmx pblhlh
ijhlb\ himohe_\uo de_Ihd |Ijb h~gh\j_f_gghf \ha”~_ckl\bb kf_kb
fZjl]ZgpZ b dh[ZevlZ g_ gZ[ex"Zehkv ikhNurihgbpZ\gdgbggkh \ha”_ ckl\
lhevdh h~rghlh IbiZz gRgh\gddlbgvgu_ b dhf[bgbjh\Zggu_ ih\j_""Zxsb_
gZghgzZklbp ijb kh\f_klghf \\_~ gbb b ih hi*_evghklb ijb ihke_ "h\Z



bgl _j\Zehf
\uyle_gZ ijb "h[zZz\e_gbb gZghqgqzZklbp k bgl_j\Zehf

b AgEKZ jgh

jZaeblyZfzkkZevgZy pblhlhdkbgghklv

gZk

LZ[ebpZ

Pblhihdkbgghklv f&kl&e GQ \ highr_gbb €87, SKMel®8, HepG2, HEK293T
ih j_amevIZIZfIFHIZ 0“6 (

" Us7 SK-Mel-28 HepG2 HEK293T
Glioblastoma Melanoma /ILYHU FDUFLQ Kidney
Mn 115 " 0,8 228 "2.7 7109 160 “1.9
Co 157 “1.2 132 " 0,6 57 "09 104 “05
MnCo 252 "2.5 985 "123 302 "48 263 “4.7
'\é'”*jcoa 59 “09 118 “2.9 42 407 63 “13
Mn-+Co 11,0 “0,9 215 8.1 90 17
g_J_a (
ME;’C?(V 179 “1.9 395 07 193 “2.1 441 “53
76T _qZgb - Wdki_jbfigi he Z 1KY ggubd® ihemq SgAggu_ 1] ~KiZ\e K gzd “

klzg~Zjlgh_ hldehg_gb_ itkiZ\g_gbx k dhgljhevghc Jjmiihc

BkiulZgipplhlhdkbqgghXkghfZzl_ jbidediro gZebgbynmohe dweo Ihd
ihdzZazZebn _dib\ghkev "mxsihfy”rdG Mn+Co(1h)> G QVn+Co (24hp G QK h!
GMne G Mn+Co(kf_ kvBNP Mn/Co.

AZdexq_gb_
BlZzd _ameviwtki_ jbf glhdzZr ffg_gbx fhgkljbjngdhbkke ~m_fu_
f IZeebq_kdbghgzZklbipjunljulv bkihevah\Xgduhf[bgZpbéyih\ur_gby

ijhib\hhimohevnhcdlb\ghhkldpbqlh  _lgimbohe_deolhAdaebqgllhg_\h]h
ijhbkoh "~ _gby

nanocarriers in cancer therapy. // Scientific Africa2023. +Vol. 20. +P. e01700.

3. <bgZj*_Ee FblygkE Ijhlb\hhimohe \Zy ZdIb\ghklv gZghqZzkl|
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Hp_gdZ baf_g _gbc qZklhlu &1% ] _gh\ wdkpbabhgghc j_iZjZ
\ himoheb fhehqghc ~_e_au
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Assessment of changes in the CNA frequency of excision repair genes in breast tumors
A.K. Shagabudinové&.A. KravtsovaD.S. Dolgasheva
Scientific Supervisor: PhIM.K. Ibragimova
Tomsk National Research Medical CenirCancer, Russia, Tomsk, Kooperatisty, 5, 634009
E-mail: arisha.shagabudinova@mail.ru

Abstract. The treatment of breast cancer (BC) often includes systemic neoadjuvant chemotherapy
(NAC), where anthracyclineand taxanecontaining drugs are the most effective. The primary goal

of NAC is to achieve a completetipalogical response (pCR); however, its frequency varies
depending on the molecular subtype of BC and ranges from oty %. For HER2negative
(HER2) BC, the likelihood of pCRRemains low, and the presence of residual disease complicates
the prognosis. At the same time, the survival rate of patients with complete or partial tumor
regression is significantly higher than that of patients with disease progression. Therefore, for
HER2negative BC, identifying predictive markers, such as CNA (copy number aberrations), is
crucial, as they can help optimize neoadjuvant treatment and improve clinical outcomes.

Key words:breast cancer, neoadjuvant chemothergyR,CNA excision repaigenes

<\_"_gb_

E_ qg_gb_ jzdz fhehgghc " ydeguld§F@gbjh\Zgguf b \h fgh]bo kem
\dexqZkbkl _fgmx g_hzZ~tx\Zglgmx obfbh[l]j&ipZkGQ@E__ \j fy h~gbfl
ba gZb[he__ wnn_dlb\guo b zZdlb\gh ijbf_gy_fuo pblhklZlbgq_kdbo k
\ GOLy\eyxlky ZgljzZzpkhdehgzZzsb_ b -IkdkZ4gzZsb_ ij _iZHlghc ba
dexq_\uo plipfcg _gby GOL yley_Ilky ~hklb _gb_ ilhelylbld_kdhHjhhj
hi\_1z S&5 himoheb h~gzZdh \ debgbqg_kdhc ijZzdlbd_ I1Zdhc
fhe_dmeyjgh]lh ih*lbiZz JF@ b gZ[ex?Y _lkemalt \wlhf gZ[ex™Z _Ilky
agzZgbl _evgZy jZagbpzZ \ \u b\Z _fhklb iZpb_glh\ m dhlhjuegXyoh”
beb gzZklbggzZy j_]j_kkby himoheb ih kjzZ\g_gbx k iZpb_glZfb
klZ[bebazZpby beb ijh]j_kkbjh\Zgb_ himwadye Agadh ]ifhp\gkiih -)+ (5
JF@\ _jhylghklv S&5 hklZ_Iky hlghkbl_evgh gbadhc Z gZebgb_ h
aZljm~gy | Ilhgguc ijh]jgha \ hlebqgb_ hl ARn]bo ih~lbih\ JF@

Fghl]b_ obfbhl_jzi_\lbg_kdb_\ijlhiiZjgbke_ ZgljZpbdebgu b 1Zoc
\uau\zZx!l ih\j_ "~ gby >GD \ himohe Quk\hke HdZjd ow kbkl_ fu
wdkpbabhjggBgZpbb hi\_qzZxl aZ mkljZzg_gb_ wlbo ih\j_"~_gbc ?ke
f oZgbafu jZ[hlZx]l wnn_dlb\gh himohe \u_ de_Idb fh]lml \u'b
wnn_dlb\ghklv obfbhl_jzZzibb GZzZijhlb\ kgb _gb_ Zdlb\ghklb wlbo ]
gm\kl\bl _evghklv dimobegdbxk\yab k wlbf "eyF@Bkh[_ggh \Z gh
\uy\e_gb_ ijh]Jghklbg_kdbo fzZjd_jh\ iheghc b qZklbgghc j_]j_Kk
gZagZgblv hilbfZevgh_ g_hz~tx\Zglgh_ e _q_gb_ < dZqg_kI\_ |
jZkkfzZljb\zZIlvky &1% FRS\ QXPE£HU|Zhbl WDHWIRQ@hibdhGD_
nhjfbjmxl ] g Ibg_kdbc eZg”rZnLZObmhoh¢jZamfevx ijh\_"~ gghlh
bkke "h\Zy\ey Ikp gdzZ baf_g _gbc GNAk[hIggh\ kbkl_fu wdkpbabhg



j_iZjZpbb =WJ '\ himoheb fhehgghc °~_e _au \ bijhjpfkkg gbbqg ¢
klzg~Zjlguo &O.Lf

Wdki_jbf _glZevgZy gZklv

< bkke_"h\Zgb_ \dexq_gu [hevguo k fhjnheh]bg_kdb \.
"bZ]lghahf Tk&MBsMo (IIA #lIB klZ*"bb exfbgzZewWgR}lg zZlb\gh]lh ih”~lbiz \
\hajzZzkl £+ e_| kj_~gbc \hajZkl e_Mean “SE). < dZq_kI\_ bkke_~m_fh
fZl _jbZeZ [ueb bkihg¢bbhhiZggu_ himohe \u_hi[jjZpdbhdguc fZl _jbZe
ihke_ GOGD ba himohe_\hc IdZgb \u®_eyeb ba iZjguo h[jZaph\
b ihke_ GOL ijb ihfhsb gZ[hjzZz 4P$MRARS.LWN 4LDIHQ *HUPDQ\
khhi\_IklI\bb k bgkljmdpb_c ijhép\EYXlelegZz Z[_jjZpbc qbkeZ dhib
ijh\h~"beb fbdjhfZljbgqguc ZgZepmZgZ\wlhR hc iehlghklb &\WRG6FD(
$UUD\ S$II\PHWUL[ 86% KIZIbklbqg_kdawhh[g&EZkhvd X bXglgenoa hj\ Z g
iZd_1Z ijbdez”~guo ijh]jzff O6WDWLVWLFD a

J amevliZlu
< j_amevlzZl_hp_gdb baf_g _gby &1% j ]bhgh\ ehdZebaZpbb =\
"_e_au [ueh ijh\_~ _gh hib&zZgbrZz&lZS$himoheb ~h b ihke_ e_q_gby
baf_g_gbgyzZklhl_ &M&IZgh\e_gh qglh \ himoheb iZpb_glhd "h e_q_
dhebqg_kl\h ZfiebnbdZpbc j_]Jbhgh\ ehdZebdgdghm =9 \ ehdmk_ T
jZkiheh  _o&HDY. Z gZb[hevrZy qZklhlZz ~_e_pbc j_]lbhgh\%hdZeba
h[gZjm \g&hdmk_ S JZKih®RN glZd _ ihdZazZgh qglh \ ehdmkZo
T jZkiheh  _gMMS1®bPOLL khhl\_IkI\_ggh ijbkmlklIVmel pbc
ijb iheghf hlkmlkl\bb Zfiebnbpbjh\Zgguo mqgzZkldh\
< himoheb iZpb_glhd ihke_ e_q ddteywgzZkihexfiebnbdZ@pc
j_]bhgh\ ehdZebazZpbb =WJ h[gZjm _gh \ ehdmk_ POODD3 ZjZkihe
gZb[hevrZzy qzZklhlz ~_e_pbc j_]Jbhgh\ ehdZeb§gdpjmb g J\ ehdmk
T jZkiheh™ :d B_gLZd _ ihdZazZgh qlhhkéim®@eb\ ehdmk_ S
jZkiheh™  _gu §IRJ6 b GADD45B ijbkmlkl\m_]I N _e_pbc ijb iheghf
hikmlkl\bb Zfiebnbpbjh\ZggubkbhgzZkldh\

Jbk QzZklhlz zZfiebnbdZpbc b ~_e _pbc \ dZ""hf ba j ]bhghWJlhdZebaZphbt
\ himohledvguo JF@ ~h b ihke_e_q_gby

>Ze__ ey hp_gdb baf_g_gby &1% j_]Jbhgh\ ehdZebazZpbb =wWJ \
\ aZ\bkbfhklb hl ijbf_g gby jZaebqguo klZg”~Zjlguo ko_f GOL \k_ iZ
gZ ]imiiu Jimiim khklZ\beb iZpb_qluj_ibhemdbdib ZgljZpbdebc



kh~ _j"Zsb_ ko_fu &$; pbdehnhknzZg "hdkhjm[bpbg dZi_pblZ[bg
pbdehnhknzZg |Zdkhl_j )$& nlhjmjzZpbe ~"hdkhjm[bpbg pbdehnt
\dexq_gu iZpb_glu ihemqgb\rb_ \ j_ "bfkh"GOEshHZtilkong q_gby
L “hdkhjm[bpbg 1Zdkhl_j -jzdkhl_j \ fhgh
< j_amevlzZIl_ kjz\g_gby gZklhl &1% j_]blhhierhahzedb dFhpbbihke_
e _q_gby ey iZpb_glh\ ]jmiiu h[gZjm  _gh klZlbklbq_kdb agZqgb
N e _pbc \ e hd mR&,Z5m13.35 8pl2, 8p23.1, 10g24.1, 10g24.32, 10g25.3, 10926.3,
T T T T T T T S < TZ
lzd" _ klZIbklbg_kdb agzZqbfh_ kgb  _gb_ qgZklhlu ZfiebnbdZpbc
jZkiheh  _d&BHy k “h j=0,028).
KjZ\g_gb_ baf_g_gbc qgzZklhl &1% j ]Jbhgh\ ehdZebazZpbb =WJ
2]jmii_ iZpb_glh\ ihdZaZeh klZlbklbg_kdb agZgbfh_ kgb _gb_ qZkl
T T T T T j f kligbbkbrg _kdb agzZqgbfh
baf _g _gby gZklhlu ZfiebnbdZpbc h[¢jbkR). gh g_[ueh

Jbk JZkij_~_e_gb_ gzZklhl &1%$ \ j_]bhgZo ehdZebaZpbb ]_gh\ wdkpbabhgghc j
\bkke_"m_fuo ]jmiiZo \ aZ\bkbfhklb hl ijbf_gZgbgitoc kab fib | hjZ4 b\
@Q]jmiiZZgljZpbdé&h¢_j Zsb_ ko_fe ®@iLZlIZdkzZigh™_j"Zsb_ ko_fu

AZdexq_gb_

< j_amevlzZl_ ijh\_~_gby hkke “h\gglgwb[hevrb_ gZklhlu &1% j_
ehdzZebazpbb ] _gh\ kbkl_fujwidkgpdibhgdhhmoheb ~h b ihke_e_q_gl
hp_g_gu baf_g_gby &1% j_]bhgh\ ehdZebazZpbb =WJ \ himohet
aZ\bkbfhklb hl ijbf_g_gby jZaebqguo klZg”~Zjlguo ko_f GOL
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The Effect of CNTNG6 Deletion onBrain Myelination in Mice
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Abstract. Myelination is asential for efficient neural signaling and CNS function. Conta&tin
(CNTNS®) is involved in neurite growtheural networks maintencand oligodendrocyte maturation,
but its role in myelination remains unclear. This study examined the effects of CN&htihden
myelin contentin various brain structuregcerebral cortex, corpus callosum, internal capsule,
hippocampus, caudoputamen, cerebellar white matt@ngquantitative histologylt was found that
the CNTN6\- mice showedsignificantlyreduced myelircontentcompared taC57BI micein both
males and fema¢eThe significant differences between mice with the CNWFiied C57BI genotypes
were observed in the corpus callosum, cortex, internal capsule, and caudopuldaies affected
more ttan females. In males, significant reductions wereeplesl inall investigated brain structures
while in femaleshe cortex and hippocampus remained unaffected

In males, significant reductions were ebgd inall investigated brain structureshile in fanales
the cortex and hippocampus remained unaffe@@eun findings confirm the important role of CNTN6
role in brain myelination.

Key words Myelination, CNTNG, oligodendrocytes, white matser differences

Introduction

Contactin6 (CNTNG6) is a protein from the contactin family that plays crucial roles in
neurodevelopment, including neural network formation, dendritic and axonal growth, and
oligodendrocytogenesis. As a neural cell adhesion molecule, it mediates interactions betwers
and glial cells, guiding axonal pathfinding and synaptic organization. CNTNG6 is highly expressed in
brain regions responsible for cognition and motor functions, such as the cerebral cortex,
hippocampus, and cerebellum.

Genetic studies have link&€NTN6 mutations and deletions to neurological and psychiatric
disorders, including mental retardation, autism spectrum disorders (ASD), ADHD, Tourette
syndrome, and schizophrenia. These findings suggest CNTN6 is essential for neural circuit
development ah maintenance. Disruptions in CNTN6 expression are associated with cortical
connectivity deficits and sensorimotor impairments.

A key but poorly understood function of CNTNG6 is its role in myelination, a process crucial for
efficient neural signal transns®n. Myelin sheaths, formed by oligodendrocytes, are vital for brain
function, and myelination defects are linked to cognitive and motor impairments. Although CNTN6
interacts with myelirassociated glycoprotein (MAG), its precise role in oligodendroaytetion
and myelin formation remains unclear.

To examine the effects of CNTNG6 deletion on white and gray matter myelination, we used
Luxol Fast Blue (LFB) histological staining. This method visualizes and quantifies myelin density in
key brain regions, inading the corpus callosum, internal capsule, caugatamen, motor cortex,
hippocampus, and cerebellum. Comparing myelination patterns in Cldé&fiient and wiletype
mice, we aim to clarify how the absence of this protein affects neural pathwaysranblutes to
neurodevelopmental disorders.



Research methods

The study involved transgenic mice with a deletion of the CNTN6 gene (CM)Nbtained
on the basis of the C57BI/6 line of both sexes(n f DQG , DV ZHOO DV FRQW!
C57Bl/6line(n= f DQG , DIJHG ZHHNV ZKLFK ZHUH REWDLQHG
and Genetics (Novosibirsk, Russia). All procedures were carried out in accordance with ethical
guidelines, and the study was approved by the Bioethics Coranuiftd SU (dated 04.04.2022,
registration number 10). Experimental animals were kept under standard conditions with controlled
temperature and humidity, a-h@ur light/dark cycle and free access to food and water.

To analyze brain myelination, histologicataining of frozen coronal brain sections was
performed with Luxol Fast Blue (LFB) to visualize and quantify myelin density. Sections were
collected at three stereotaxic coordinate®:86 mm;1.58 mm, and6.12 mm from bregma, covering
the main brainegions involved in motor and cognitive functions.

Photomicrographs of stained sections were acquired using a Zeiss Axiolmager Z2 microscope
at 10x magnification, providing higresolution images for subsequent analysis. Myelination levels
were quantified ¥ measuring the optical density (OD) of LFB staining in predefined regions of
interest, including the cerebral cortex, corpus callosum, internal capsule, hippocampus,
caudoputamen, and cerebellar white matter. The analysis was performed using Imaged, softwa
which allows for accurate measurement of myelin content in different brain structures.

For statistical analysis, data were processed using Statistica 10.0 software, using the general
linear model (GLM) to compare differences between groups. FishePsdoSt hoc tests were
SHUIRUPHG WR GHWHUPLQH VSHFLILF JURXS GLIIHUHdaHV ZL
were tested for normality and homogeneity of variance to ensure the validity of parametric statistical
approaches.

Results

Mice with the CNTN&- genotype exhibited significantly lower mean Luxol Fast Blue
(LFB) optical density (OD) in both males and females, indicating a general reduction in
myelination across the brain. However, these differences were notably more pronounatssin
(11 % reduction) compared to females4breduction) (Fig. B), suggesting potential seelated
differences in compensatory mechanisms. This observation raises interesting questions about the
role of sex hormones and genetic factors in the madualaf myelination processes.

Statistical analysis revealed significant reductions in LFB OD in several key brain structures
when comparing CNTN&- mice to control C57BI/6 mice. The most pronounced differences were
observed in the corpus callosum (119220< 0.001), cerebral cortex (12.84, p<0.001), internal
capsule (9.746, p< 0.001), and caudoputamen (9% p< 0.001) €ig. 1 B). These findings
suggest that white matter tracts and myelinated gray matter regions are particularly affected by
CNTNG6 deletion, with extensive disruptions in both the pathways linking different brain regions
and the areas responsible for motor control and cognitive functions.

In males, the reduction in LFB OD was significant across all analyzed brain structures,
indicating a widespread deficiency in myelination. This suggests that the absence of CNTNG6
disrupts myelin integrity in a broad range of brain regions, which may have implications for neural
communication and function. In contrast, in females, the differencedessrpronounced, and in
the least myelinated gray matter structures, such as the cerebral cortex and hippocampus, the
observed reductions did not reach statistical significance. These results may reflect a degree of
sexdependent neuroprotection, poteltyidinked to hormonal influences, such as estrogen, or
compensatory mechanisms that mitigate the impact of CNTNG6 deletion in females. These findings
highlight the need for further investigation into the role of sex differences in myelination and the
potertial for sexspecific therapeutic approaches.



Fig. 1. The LFBOD measurements in CNTNG and C57BI miceA) averaged LFB OD; B) LFB OD in separate brain
structuresncluding CC *corpus callosum, QP +caudateputamen Cor +cortex, Hip thippocampusCagd zinternal
capsule, Av twhite matter of the cerebellurhe significant differences between CNTN6 and C57BI6 lines
*-p<0,05, **-p<0,01,*** p<0,001

Conclusion

Our study found a significant reduction myelination of the corpus callosum, caudate
putamen, cortex, hippocampus, and cerebellum in CNFNBice, potentially explaining their
impaired learning and motor coordination [1]. In females, the changes were less pronounced,
suggesting compensatory maaisms linked to sex hormones [2].

Despite the absence of structural abnormalities on MRI, reduced myelin may still contribute to
cognitive and behavioral impairments observed in patients with CNTN6 mutations, as white matter
integrity is essential foefficient neural communication f]. Our findings confirm CNTNG6's
essential function in myelination and its potential involvement in neuropsychiatric diseases, including
autism spectrum disorders, intellectual disability, and schizophrenia. Furthecheseaeeded to
explore CNTNérelated myelination deficits and potential therapeutic strategies.
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Abstract.A bioimage analysis algorithm was developed to identify foam macrophages in the tumor
microenvironmentThe relative number and expression level of geaeratmacrophage marker
CD68 in foammacrophages in colorectabreast andvarian cancer was analysed.

Key words foam cells, colon cancer, breast cancer, ovarian cancer
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Hgdheh]bg_kdb_ azZ[he_\Zgby hklZxkky thkémgchd _ijhfld_fhc dzd
Jhkkbb 1Zd b \h \K].fljfibje fZ h[gZjm _gby gh\uo wnn_dlb\guo fZ
fbr_g_c "ey memqr_gby | _jZi_\lbg_kdbo higidhreYhb§ e&ddpoghB[he \:
g_ | _jy_ I k\h_c ZdimHewghé&llkZkkhpbbjh\Zggu_ fzZdjhnZ]b H:F
dexq_\ufb de_Ildzfb \jh "~ _ggh]h Hthfifmagtbd ABf\fbdjhhdjm _gbb dhl
kihkh[klI\mx|l himohe_\hc [2]h]jZlgkbb[ueh h[gZjm _gh qlh H:F gZ]j
ebib”rZfbi_gbklu_ fzZdjhniz]bdbklZ\eyxl kh[hc km[ihimeypbx H:F d
mqgZkl\mih]l]ehs_gbbibrh\klbhkh[kINmjhp_kkzZf hdlblke bjguo dbkehl b
hdbkebl _evgh]h nhknhjbbjhuwuZglyyeyxlky f [Z[hebq_kdbfb ozZjzdl_
ijhhimohe_ _hh]dhIb[B HA"gZdh gZ k_]h~gyrgbc ~_gv jhev i_gbkluo f
i1ZIh]_ghgdheh]bq_kdbo az{klg \lkgbg_bamqg_gghc

P _ebkke ~h\Zgby jZajzZ[hlzZzWeye\luybdf gby i _gbkluo fzZdjhnZ]
hp_gdb mjh\gy wdkij_kkbb h[s_]h fZjd_jzZ fZzdjhnzZ]h\ &'

Wdki_jbf_glZevgZy qZklv

< NZgghf bkke ~hbhXghdovah\Zeky debgbg_kdbc fZl _jbze
GBBhgdheh]bb Lhfkdh]h GBFPuc ihijgomdgjhdg” gbb hi_jZlb\gh]h e _c
iZpb_glh3 Ibizfb ghaheldhed|j dliZevgh]BDJJNZ 100, jZdZ fhehgghc
e _adF@(N=80 b jZzdZ yb(@ygidZ150 \k_o klZBfdengh]bklhobfbq_kdh_
hdjZrb\Zgb_ iZjZnbgh\uminkghalhkms _kl\eyehkv ih klzZg~Zjlgkhc f_Ih
ihke_~mxshpbnjh\gihdbklhkdZzg_ /HLFDGieHdibRbkTuo fZzdjhhzZ]h\
himohenf fbdjhhdjm ™ hgpbb® eyehkvbkihevah\Zgb Qupath LZd _
hij_ ~ eyeZkv pblhiezafzZlbq_ KiDZy WddkbklklbfyZdjhnz]zZo

H[jZ[hldZ ihemqg_gguo ~Zgguo \uihegyeZkvjhljDbfkghhdhahXdgbz
@raphPad Prism 80 Ijbf_gyebkv |_klI-MBbggZ "ey g_aZ\bkbfuo \u[hjhd Z
$djbl_jbc Ibjkhga@ebgby kabZdfuifb mjh\g_ agZgbfDIOKISf g



J amevlZlu

< j_amevlzZl_ ZgZebaZzZ ]Jbklheh]bg_kdh]h fzZIl _jbZezZ ihemqg_
DJJ JF@ J¥eh \uy\le_gh qlh i_gbklu_ fZdjhnZ]b gzZs _i¥phhgVlkl _q
kJY \ kemqgzZijbDJJ b JF@gbklu_ fZdjhnz]b \klj_qgZé&kkvgX _\
Kbkihevah\zZgb _ Qugdath [ue jZajZ[hlZg Ze]kjbijfof_g_gb_f | _ogheh]b
bkdmkklI\ _ggh]h bgl _eéjbklh BBa\heyxsbc \uyleylv i_gbkly_ fzdjl
\dexgZxsbc ke_"mxsb_ wlZiu

1) hilbfbazZpby iZjz%f_ljmIbjh\Zgby de_Ilhd

2) deZkkbnbdZpbglbjh\Zgguo(Raaddmldees;

3) ZgZeba wdkij_kkbb &'

Jbk F_oZgbaf h[gZjm _gby i_gbklulk iffzfdhjswnxZ Qripath

< j_amevlZl_ ijh\_~zggh]h klZlbklibgq_kdh]h ZgZebaZ [ueb
jZaebqbyhkbl _evghlh dhebq_kI\Z i_gbkljb&2f Zjbj hiv HRjz\g _gbx k
JF @2,42 [0,02;52,83)s0,84 [0,13;5,63]p=0,0353.

JbR. J _ameviZlu ZgZebaZ ijhp_glgh]lh khhighr_gbyi_gbkluo fZdjhn
d h[s_fm dhebdeklhdhimohe_\hf fZI[he¥guo DJJ JF@ b JY
ns+tjZaebqby klZlbklbg_kdbpg0,63Zdbkfalbklbg_kdb agZgbfu_ jg&®bgby ijb S

LZzd ~_ gZ mjh\g_ | _jok gpblex”Zehkv ih\ur_gb_ kh”_j Zgby i_
de Ihd ijb DJJ ih kjzZ\g_gbx k JF@ vs0,8440,13; 5,63]p@0,0779).

Iljb dhebg_kI\_gghf ZgZeba_ wdkij_kkbb h[s_]h fzZjid gjZkfddjhnZ
fzdjhnz]Zo himMdddb@b JY jbk [uel[gZjm _gh qglh wdkij_kkby



kiIZIbklbg_kdb aggigbhJY \ kjZ\g_gbb k BB @2,93:261,10)s 295,80
[281,6:299,3]p <0,0001 b D 127,30 [22,93:261,10]s 283,60 [131,30;295,70p < 0,000).

Jbk J _amevlZlu ZgZebaZ h[s_c [_edh\hc wdkij_kkbb &' \ himohe_ \hf f
[hevguo DOFI@b JY** +klZlbklbg_kdb agZgbfu_ jZ&®0@by ijb S

:gZeba ~Zgguo k bkihevdpbiZgbyflIBpkhgZz ihdZaZe qlh m iZp
JYkms_kI\m_| klZllbklbgZgbkXya¥ ""m gZebgb_f i_gbkluo fzZdjhnz
jZa\blb_f hi"Ze _gguo {<da6d®@ah\

AZdexq_gb _

< j_amevlzZl_ bkkdueh\iZzah¥[hlzZzg zZalhyjelfgbyhbkqg 1Z i_gbkluo
fZdjhnz]lhk 1zZdhij_~_e_gby wdkCpe&kbbfbdjhhdjm ™ _gbbJAm@J JY
MiZpb_glh\ gZJ¥x"ZeZkv [he_ _ h[bevgZy bbhktoefZlgZipmZilo &phe
gbadhc wdkijCRa8bilc kjZ\g_gbx k ~jm]bfb ijhZgZebabjh\Zhghdl jZd:
i_gbkluo fZdjhnzZ]h\ m iZzmhjpglébjh\@gha\blb_f hi*Ze gguo f_I1ZklZah\

>Zevg _crtbgZeba fhjnheh]bb b hp_gdZ jzZkijhkljZzg _gghklb i_gb
ihal\heyl ihemgbdu_ ~Zgduboimeb \ ijh]j_kkbb dhehjhdjZzexg jZzdZ
fhehqghc " e [2dZ ybqgbdZz

JZ[hlZ ih~™ _j°ZgZ 1JZ@MR42500455¢ _gbklu_ fZdjhnzZ]lb \ himohe_
fbdjhhdjm™ _gbb \dez” \ dZgp_jh]_g_a b f2zZgbaf nhjfbjh\Zgby
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Chemotherapyinduced activity of homologous recombination genes in breast tumor cells
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Abstract.The compensatoryenhanism for homologous recombination (HR) deficiency may be based
on the reversal of HR gene abnormalities to a normal state, which may be associated with the
development of chemotherapy resistance in tumor cells. A drug resistance model was established
using two drugsz=cisplatin and docetaxeton breast cancer cell cultures: MEF, MDAMB-231,

and MDAMB-468. The expression level of HR genes was assessed usP@RRTChromosomal
aberrations were evaluated using microarray analysis. In MClnder the nfluence of cisplatin,
restoration of normal copy number of BRCA1, CDK12, CHEK1, RAD51D was shown, as well as
appearance of amplifications in BRCA2 and PALB2. In MBB:231, amplifications appeared in
BRCAL, BRIP1, FANCL, RAD51B, PARP1 genes. NUBAM68 daes not change under the influence

of cisplatin. The level of gene expression varies according to changes in chromosomal aberrations.
Docetaxel has no effect on cell cultures.

Key words: breast cancer, cell cultures, BRCAness, homologous recombinationexefic
expression, deletion, amplification, reversion.

<\_"_gb_

Nhjfbjh\ZgBRCAih~"h[guo himohe_c¢ \hafh'gh azZ kq_| gZebqb
]hfheh]l]bgghc j_dhf[bgZpbb >=J] dhlhjuc h[mkeh\le_g fmlZpbyfb
]Jhfheh]l]bqghc j_dhf[bgiZpfbbbeb¥gb f ijhfhlhjh\ b ~jm]bfb f_oZgba
downrj ]meypbb wdkij _kkbb b wlh fh™ | bf Iv hljZz" _gb_\ wnn_dlb\.
>GBbh\] "~"Zxsbfb Z] _HlZf6h g_ \k_]"Z gZ[ex™Z |ky ijyfZy k\yav gZ
wnn_dlb\ghklvx e _q _gby GZ gZr \agép”objbhjhjZrbb fh™ | ijhbkoh
j_\_jkby b \hkklZzgh\e _gb_ nmgdpbhgZevgBRCAdI|IbXghklbjuohflo]] ggh'
kbkl_fu =J qlh b ijb\h”bl d nhjfbjh\Zgbx obfbhj_al@kl>3ggtulclb hi
n _ghf g [ue ihdZaZg gZ debgbq_kdhg fhldZaZzé eviih\Z \hkklZgh\e
nmgdpbhgZevghklb=Jihpg RkgklI\b_f obfbhij_iZjdéh\hggguo ebgbyo jZ
fhehgghc "_e_au q@_eéHbhddbfh ijh\_~ gb_ wdikivittefLGt\f h[jZahf
p_ev jZ[hhwbeZkhwp dZbaf g gb_ gZébgjh¥pbabkezZz dhibc b GD
wdkij_kkbhggh]h ijhnbey hkgh\guo ] _gh\ ]Jhfheh]bgghc j_dhf[bg
fhr _eyo jzdZ fhehgghc ~_e_au ih” ~ _ckl\b_f pbkiezZlbgZ b "hp_1Zd



Wdki_jbf_glZevgZy qZklv

Bkke_ ~h\Zgb_[ueh ijh\_"~ gh gZ dmevimjZo hhmlobdighduo @eaulhc
MCF-7, MDA-MB- b 0'$vB- Fh” _ev e_dZjklI\_gghc mklhcgb\hklb gZ c
ihemqg_gZ ey "\mo if pikhkvdBlbg b ~hp DZdkme de_ lhgqgmx dmevl
bgdm[bjh\Zeb k obfbhijfhizj4Zaf \dexqbIGEvdEBE "hc |lhqgd ptlhpdm|[Zz
de _lhgghc kmki_gabb \u®_eyeb JGD b >GD k ihfhsvx gZ[hjZ 51
QlAamp DNA mini Kit (QLDJHQ *HUPDOQ\ khiM\hYkbv ggtdkij kkbb ]_g
]hfheh]l]bgghc j_dhf[bgZpbb hp_gb\Zeb-IlRE ibkEysbhpHlgdb gZebqg!
ojhfhkhfguo jZpktoss- *_e_ p®Gan- ZfiebnbdZpdywh~beb fbdjhfZljbgguc
ZgZeba gZgbi&ED

J amevliZlu

>ey hij_~ e _gby baf_g_gbc ki_dljZ gZjmr_gbc ]_gh\ Jhfheh]bqgg
bg"mdpbb j_abkl_glghklb d ij_izjzlzf ieZlbgu b 1ZdkZggd mkel
de _lhggu_ ebgbb k gZebqgb_f ~ _nbpblZ Jhfheh]b-qgh O'jgMBaX3HgZpbb
b [_alZdh\h]hAMBO'$ IZ[e Ijb hi[hj_ de_lhgguo dmevIimj fu hp_gbe
ojhfhkhfguo Z[_jjZpbc \ bkke_"mbii b_lg@ avdiije kkbb jbk

LZ[ebpZ

GZebqb_ ojhfhkhfguo Z[_jjZpbc \ ]_gZo kbkl_fu Jhfheh]bgghc j_dhf[b
\ bkke_"m_fuo de_Ilhgguo dmMDAMBZ 0 O D '$1B-468

= gu de dmevimj MCF-7 MDA-MB-231 MDA-MB-468
BRCA1 Loss n n
BRCA2 n Loss n
ATM Loss n Gain
BARD1 n Loss n
BRIP1 Gain n n
CDK12 Loss n n
CHEK1 Loss n Gain
CHEK?2 n Loss n
FANCL n n n
PALB2 n Loss n
PPP2R2A n n n
RAD51B Gain n n
RAD51C Gain n n
RAD51D Loss n n
RAD54L n Loss Gain
PARP1 n n Gain
QZklhlzZ /IRVV 5 (31,2%) 5 (31,2%) 0 (0,0%)
QZklhlzZ Q 8 (50,0%) 11 (68,8%) 12 (75,0%)
QZklhlZ *DLQ 3 (18,8%) 0 (0,0%) 4 (25,0%)
GZebgb_ >=1 ?klv ?klv G _|

Ba IZ[eohjhrh \bArgh qglh \ de_lhgguo-dmelVEMBZo @&)[ex"Z _ |Iky
gZebgb_ "~ _e_pbc kemqz_\ \ |hf gbBRCAlb Yylh IZ&hhlghkblky k
wdkij_kkbhgguf ihjlj_Ihf jbk Lh]MNMB-dzZdindkZdangh ihegh_ hlkmlkl
N e _pbc b gZebgkemqgz_ \ ZfiebnbdZpbc ]_gh\ $70 &+(. 5%' / b 3
lZzd”_ dhjj_ebjm_1 k \ukhdhc wdkij_kkb_c ~"ZggudjZadt\ kjblleZkghlL
jZ[hq_c ]bihl_a_ ij_"ihez]Z_Ilky qlh \ de_Ihgghc dmevimj_ k gZel
ij_izZjzZzlh\ [m~_1l ijhbkoh”blv km™ _gbb ki_dljZ gZjmr_gbc ]_gh\ ]hfhe
b \hafh'gh_ jZa\blb_ kljmdImjghc b nmgdpbhdZevgh cqdin fto_ig k¥H h pd hd
jZa\blbx j_abkl_glghdkhjd 2Gosbf Z]_glzZf



Jbk GZqgqzZevguc mjh\_gv wdkij_kkbb ]_gh\ kbkl_fu ]Jhfheh]bgghc j_dhf
\ bkke_"m_fuo de_lhgguo dmevimjZo

>ey 0&)ihdZaZgh km  _gbb ki_dIljBER@AM|GDKIPH CHEK1IbRAD51D
\hkklZzgh\e _gb_ ghjfZevghc dhiBRCARKbbPALB2eyuy\e gh ihy\le gb_

ZfiebnbdzZpbc Lzd °_ ihdZazZgh qglh ijhbkoh”bl m\_&8RGADb_ wd
BRCA2, PALB2b RAD51D hl gZlb\gh]lh \Zjbzglz d iZkkZz™m de_lhqgghc
pbkieZlbg@fh bgl j _kgh “~hp_lzZdk_e g_ bf_ | lZzdh]E[?]j&Zkiblcy b

gbkeZ dhibc goGhaf gy |Iky :gZeh]lbqguc j _amevIZIMBRBZaZ "e)
MklZgh\e _gh qlh \k_ \uyle_ggu_ ehdmku k ~_e_ pbyBRCA2,_ ehd.
BARD1, CHEK2, PALB2b RAD54. k |_q_gb_ \j_f gb ih~r 2~ _ckl\b_f pbki
\hkklzZgzZ\eb\zZxlky "h ghjfZzevghc dhibcghklb 1Ijb wlh “ey hklZevg
m\ _ebqg_gb_dhibbgh&kllmb ZfiebnbdZpbc \ bkke_ _"m_fuo ] _gZo gZ]

ihke_ iZkkZ Z b khojzgy_Ilky\gZ]hjhlycklgblp ij_iZjzlZz GZ ihke_"g
[uezZz ijhZgZebabjh\ZgZz de_lhggZyBdmevliimpz "0'¢ckl\b_f pbkieZlbg
ijhbkoh”bl m\_ebqg_gb_ dhibcghBRCALheQdjh d_gZqZkZ b ihke_ i Z|

ANl _dlibjmxlky ~ e pPBALB2bP®R2R2A § gZ b iZkkZ"_ hgb webfbgbj
> ckl\Bhp_IZdkheghklvx g_ hdZaulZ_| \ebygby gZ "Zggmx de_Ilhqg

AZdexq_gb_

Lzdbf h[jZzahf \ j_amevlzZl_ ijh\_~ ggh]h bkke_ _~h\Zgby gZ de.
ihdZzazZgh qlh gZebgb_ Z[_jjzZgllghhh kinkllhfwgBhlfheh]bqghc j_dhf[b
hdZaulZ | kms_klI\ _gghc \ebygb_ gZ qgm\kl\bl _evghklv b wnn_d
obfbhij_izjzlz Z 1zZzd _ mgzZkl\m_I \ jZa\blbb klIjmdimjghc I
dhfi_gkZlhjghklb >=J3 qlh kdhj__ \k_]h ijb\abdkl_dlghalblkx 5GD
ih\j "~"Zxsbf zZz] _glzf

JZ[h1Z ih~"_j°ZgZ 1jZg!hRBIGROX69
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<\_"_gb_

J _ijh~mdlb\gu_ ihl_jb m g_eh\ _dz vy\eyxlky djZcg_ qZ
> fh]ljZnbg_kdb_ bkke "~h\Zgby ihdZazZeb qlh rZgku ipHb&RkR[\klb "“b:
m ~_gsbgu kj_~g_]h j_ijhAmdlb\gh]h \hajzklzZz \ ij_~ eZo h”~gh]h f_
ij_\urzxl 1@ QZklv nzdlhjh\ \_"msbo d e_I|Zevghfm bkoh”m
jZa\blbb hklzZxlky g \uykg _ggufb F _lbeddjhbZepblhaed®HD yley |k
high\ghc nhjfhc fh*bnbdZpbb >GD \ | _ghfbklZ[tlkeMygRZ x&B\ Ty
\ khfZlbg_kdbo ld&gkolbebjh\zZgb_ fh 1 \ghkblv kms_kI\ _gguc \de.
wdkij_kkbb ] _gh\ ih~"Z\e _gb_ fh[bevgud@e:ghgZlewyhghtfZlilrebjh\Z
>GO0 _gh\ ki_pbnbgguo “ey ieZp_glu fh | ijyfh beb dhk\_ggh \eb
jhkl b jzZa\blb_ wf[jbhgzZ ijb\hMNy gdufgZghkflizebyf [_j f Jgghklb
P_e¥Zgghc jZ[hAliygh\_klZgzZelbbaf_ g_gby izZIlfjghabjh\Zdby ghf_
h[jZap&aXjh®rukhhc gZklb iedph jglasebpgdlhehpdyj f _gghklb

Wdki_jbf_glzZzevgZy qZklv

< dzq_kI\_ fZl_jbzezZz "ey bkke_"h\Zgby RRE& &vdh\gb phYV'Zgoy
ithemqg_ggu_ \ j_amevlZl_ZgXkjkdfphhpbaZaphkihglZgguo b f_~bpbg
Z[hjlmkha [bh[ZgdZ GBB f_"bpbgkdhc ]_g_Ibdb LhMMgdhylzkGBF&bp
K_\_jghc ?\jzdbk® _ i_j\bggh]h Z¢Zlebkhth[jZeb h[jZapu k ih\ur_ggt
(highLINE,n=3) b k ihgb _ glowiINE, n=4) mjh\g_f f_Ibebjh\Zgby hilghkbl_



f "bpbgkdpmImkh\ ]jmiiZ dhgljhey >ey ijh\_"~ gby bkke "h\Zgby
Ahklmigu_ \ hildjulhf ~hklmi_ gZ[hju "~Zgguo ba g_ké@#8evdbo |
<hlf_gq_gguo bkke_"h\Zgbyo jZkkfhlj_gh baf_g_gb_ mjh\gy f_Ibebj
iZlheh]byo ijhYugglugZrb\Zgbb [_j 16l]gghkl® _\j f gguo [ph™Zo
ij_wdezZfikbb [7IVM8] az”_j'd_ \gmljbmljh[gB]h KhkdEzgghf Z[hjl_
>eygZebaz 1Zd ~_ [ueb \aRRBS kZdyugbjh\Zgby ki_jfZlhahb”h\ hhj
ljhnwdlh” [9Fu

J amevlZlu

>Zgguhemqg _ggu_ ba hldjuluohhkhNeggbHjhkyme ZIfbl bkke ~h\Zgbc
k bkihevah\EZqgllbefh qb iffinium HumanMethylatiod50BeadChip lllumina Methylation
EPIC Bead Chip) [ueb ij_"klzZ\e \¢ppd ~bnn_j gpbhdbebhh\Zgguo kZclh\
>eyZevg_cr_lh ZgEebdZ "hc ba jZkkfzZljb\Z_ fubk iZMZglglbc [ueb
ijb\_~ gu d \b”m ~bnn_j gpbZevgh f Ibebjhkdggadk|jdbbhghhfZ ih

i g kj_“b dhlhjuo [ueb \lBihd pi_jf_Ibebjh\Zddkhlebqgbyfb

bg”r_dkzZ gbjb\Zgby f_""m hiulghc b dhgljhepMgva _]jRDRZ£ID,05)
(1Z[.€).

LZ[ebpZ
Dhebq_klI\h A~ | _dlbjh\Zgguo ]bihf_Hb]dbjhfZidebqgh\Z gldguhag h\
] ghf\Z]jmiiZodkkfZljb\Z _fuo iZlheh]bc [_j f gghklb
Dhebq_klI\h Dhebq_kl\h
JZkkfZljb\Z _fu_ iZlheh]b ]bi_jf _Ibebjh\dg ]bihf_Ibebjh\dgg
j_lbthg j_lbthg
EOPE(ij wdeZfikby k jZgghf gZq 6 2
IUGR(azZ” jdZ \gmljbmljh[pgh]h j 1 3
LOPE(iha~gyy ij wdegZfikby 2 0
PE(ij wdeZf)kby 2 2
PTB(ij "~ \j f ggu )jh”u 29 59
RM(ijb\uggh_ g \ugZrb\Zgb_ [)] 380 127
hL  (]jmiiu k ih\ur_gguf m
f Ibebjh\ZIgMEy\ kihglZgguo Z[hj 3618 2307
IL  (]jmiiu k ihgb™ _gguf N
f Ibebjh\ZIgMEy\ kihglZgguo Z[hj 4463 3977

< ~Zevg_cr_f hij_"~_ebeb mqgzkldb ]_ghfZz dhlhju_ \h \j_fy |
AN f _Ibebjh\ZogbyklZ*"bb ~jh[e_gby kklgb #Eh\_gv f_Ibebjh\Zgby "ey
kjZ\gbelZgguihemqg_gguki &Zlhahb”h\ b ,hkhpghihbe_f f_Ibebjh\Zgby
ljhnwdlh? wf[jbhgh\ gZ klZ”"bb [eZlhhpldkla_e _gby j_]bhgh\ ]_ghf:
dhlhjuo \ ihke_"mxs_f ih\urZz_Iky mjh\_gv f_Ibebjh\Zgby ijb
ldZg_ki_pbnbggh]h mjh\gy f _Ibebjh\Zgby \ \hjkbgZo ohjbhgZ [u:
f Ibebjh\zZgby ]_ghlfhnwdYhjf_wf[jbhgh\ gzZ klZ*bb [eI%kltbpbklu
f "bpbgkdbo Z[AjimRhY Ijbf_klIj_ [_j_f_ogldrekhly _ggu_ mqgzZkhely ] _ghf
\heg wib] g Ibg_kdh]h j_ ijh]jkibigb&€lgbk >Fdaebggdbhehdb
<NZevg_cr_f jZkkgblZeb "hex mgbd4devgiug_kFdZxlkhh k j JbhgzZfb
Jeh[Zevgh f_lbglbyhhzr f IbebjhXI&by



LZ[ebDZ
>hey ~"_|I_dlbjh\Zgguo ]bihf_Ibebph\Zfgdbebjh\Zgldhagh\ ]_ghjfdiiZo
jZkkfzZljb\Z_fuo iZlheh]bgghklhd dhlhju_ i_j_knmd@Zxdkewgufb j_lbhgzZfb
dhlihju_ baf_gyxl mjh\_gv f_Ibebjh\Zgby \h \j_fy \heg wib]_g_Ilbqg_kdhlh j_ij

<hegZ Jeh[Zevgh]h " _ f_Ibebjh\Z <
- . hegZ Jeh[Zevgh
MgbdZevgu_ j_] MgbdZevgu_ j_]b fl%egﬂﬂggbf
hhpblh\ ki_jfZlhahb”h\ -

JZKKfZIj
Z_ftu_ ———

iZzIheh]t ‘eg'.ﬁl\fz—" —bihf_Ibeb| =bi jf Ibebl =bihf Ibeb| =bi_jf Ibebl =bihf Ibeb
J/\hg \Zggu_ ~ \Zggu_ ~i \Zggu_ ~ \Zggu_ ~ \Zggu_ 7

PTB 0 0 0,276 0,203 0,207 0,271
RM 0,008 0 0,147 0,118 0,300 0,370
hL 0,001 0,001 0,124 0,109 0,384 0,450
IL 0,002 0,002 0,109 0,113 0,412 0,410

AgZqbl_evgZy “hey ~Zgguo j_]bhgh\ ”7ey ki_jfZlhahb”~h\ kh\iz”
[ _j_f _gghklb ijb wihf ~Zggu_ >FJ [ueb ]bqlhf fhbebjmiZaw\ZIlv gZ hrb]c
\j_fy ijhp_kkzZ kgylby f_Ihd f_Ibebjh\Zgby dhlhju_ fh]lml ijb\h~blv d \I
f Ibebjh\Zgby b jZaebgguo iZlheh]lbc < >FJ iZlheh]bc [_j _f gghklb
mgbdZevgufb “ey \hegu ]Jeh[Z2eZglbph jf |ed4fb gZ[ex*"Zehkv agZqgbl.
]bij- fZdkbfmf%) b ]bihf_Ibebjh\Zgguo j_]bhgh\ fZd&Eebigb_ 1Zdh]h
dhebq_kI\Z >FJ fh™_| mdZau\Zlv gZ gZjmr_gb_ izZIl_jgh\ "h[zZ\e_gby

fh™ | ijb\h”*bldzd Jdbi_jf Ibebjh\Zighdx b d ]bihfh\NZglhjx j _]bhgh\ ] _ghfz
nbabheh]bggddpbhgbjhdEguo g _h[oh”bfh ~ey jhklZ b jZa\blby wf[jbh¢
AZdexq_gb _

lhemqg_ggu_ \ oh”_ ZgZebazZ "Zggu_ mdZau\Zxl gZ |lh qglh h”gb
ZghfzebclbempZgbihlml yleylvky Wwidgug_ Ibg_kdh]h j_ijh]jZffbjh\Z
]_ghfZz gZjmr_gb_ iZll_jgh\ mklZgh\e_gby mjh\gy f_Ibebjh\Zgby \
gZ jZa\blb_ wf[jbhgZ ijb\h~?y d \hagbdgh\ _gbx fgh  _kI\_gguo iZlh
AgZgbl _evgzy nMuzdyb\iZzkflno >FJ iZlheh]lbc khkj_~hlhg_gZ \ mqgZk
mjh\ _gv f Ibebjh\Zgby dhlhjuo baf_gy Iky \h \j_fy \heg
j_ijh]ljzffbjh\zgby qglh mdzZau\lZ_1 gZ |Ih gqglh fghlb_ ZghfZevgu_
f Ibebjh\Zgby fh]lml ihy\eylvky pZzggwo kkd#irdyo .jZe\pIbgegu
leh[Zevgh]h ~_f_Ibebjh\Zgby 0ZjZzdl_jgh qglh “hklZlhqgzZy NEZey >FJ
b ]bi_jfZlbebjh\Zgpdilokfzljb\Z_fuo iZlheh]bc kdhgp_gljbjh\zZgZz
hlph\kdh]h ]_ghfzZz < j_]bhgZo mgbdZevguo “ey \hegu J]Jeh[Ze
gZ[ex™Z Iky \iehlv ~h hl \k_o ZgZebabjm_fuo >FJ jZkkfZljb\Z

Bkke _~h\Zgb_ \uiheg_gh ijb ih27GN <-150e841
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Abstract. The work presents a comparative analysis of the dynamics of thermogenic potential of
interscapular brown adipose tissue, beige adipogenesis in the subcuameguinal and
perigonadal abdominal fat depots in laboratory mice under conditions ofvee®& course of regular

cold exposures (6 h/day atf& DQG XQGHU VWDQGDUG WHPSHSDWXVIHR BF
the main thermogenic marker of brown andgeeadipocytes, the uncoupling protein UCP1, was
estimated using Western blotting. In the experimental group of mice, UCP1 protein was present on
all blots of inguinal adipose tissue throughout the experiment, a weak band of UCP1 was determined
on 2040 % of blots of gonadal adipose tissue. In the control group, UCP1 protein was almost
undetectable in fat depots. Total tissue protein in experimental samples of interscapular brown fat
and inguinal fat increased by the end of the experiment when calculategdromg of tissue and

for the entire tissue, and did not change in gonadal adipose tissue. Thus, regular cold exposures
inhibit agedependent inhibition of beige adipogenesis, stimulate growth of thermogenic potential in
both classical brown and white gase tissues.

Keywords intermittent cold exposurgrotein UCP1, brown and white adipose tissuibsrmogenic
potential
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