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LIVER STRUCTURE UNDER CONDITIONS OF PERIPHERAL TUMOR
GROWTH AND CORRECTION BY LITHIUM CARBONATE

Urgency of the topic: It is known that hepatocarcinoma (HC) is one of the most
common, aggressive and drug-resistant tumors in humans. (Shen, Cao 2012). Liver
Is the most common organ of distant metastases in tumor growth with various
localization. Liver cancer is one of the most aggressive tumors in humans,
characterized by low survival rate. Liver has many functions, including
detoxification, production of various hormones and proteins, storage of vitamins. It
plays a key role in the regulation of blood sugar, production and secretion of bile,
ketone bodies, and regulation of lipid metabolism. (Silantyeva, N.T., 2016).
Furthermore, liver, as the central organ of detoxification and metabolism, is most
susceptible to the toxic effects of malignant growth products. It is known that various
lithium compounds (lithium chloride, lithium carbonate) can affect signaling
pathways and cell cycle regulation. It was revealed that lithium acting by
suppressing the activity of kinase-3f3 glycogen synthase can affect the development
of apoptosis, the activity of vascular growth factor, chemotaxis of neutrophils, and
contribute to an increase in circulating CD34 + hematopoietic stem cells. Also,
lithium compounds are considered as potential agents of targeted therapy (Di Salvo
D.N., 2012) capable of slowing tumor growth. There are no data in the literature on
the effect of lithium on the liver structure when it is used as an antitumor drug. In
connection with the steady increase in oncological morbidity, it is relevant to study
structural changes in the liver as a result of tumor growth in distant organs, with the
aim of correcting its condition to maintain homeostasis of the body.

The purpose and objectives of the study. The aim of this research is to study
the liver structure in conditions of distant tumor growth and the use of lithium
carbonate as an antitumor drug.

In accordance with the purpose of the study the following objectives were set:

1. To study the liver structure of CBA mice in normal conditions.

2. To study structural changes in the liver in the dynamics of peripheral tumor
growth modeling.

3. To study the ultrastructure of hepatocytes in the dynamics of peripheral
tumor growth.

4. To study structural changes in the liver and hepatocytes when using lithium
carbonate per os.

5. To study structural changes in the liver and hepatocytes with the
introduction of lithium carbonate along the periphery of tumor growth.



Scientific novelty. New data are presented for the first time on structural
changes developing in the liver when modeling distant tumor growth -
hepatocarcinoma-29 in the thigh muscle tissue in experimental animals. It was
established that under conditions of distant tumor growth, there are structural
changes that develop in the liver: a decrease in the volume and numerical density of
hepatocytes, an increase in the volume density of sinusoid spaces, an increase in the
size of liver prelimphatics — Disse's spaces, swelling of sinusoidal endothelial cells,
an increase in the gaps of the lymphatic vessels of the portal tracts. The observed
structural changes in various parts of the lymphatic drainage of the liver under
conditions of distant tumor growth indicate an increase in the processes of lymph
formation associated with the presence of toxic metabolites in the blood.

It was observed that structural signs develop by the 30th day of tumor
development in hepatocytes, indicating a violation of the protein-synthetic and
energy function of cells. There is a decrease in the volume density of the hepatocyte
cytoplasm, the volume density of the cisterns of the granular endoplasmic reticulum,
mitochondria and the numerical density of attached and free polysomal ribosomes.
The results obtained indicate a developing insufficiency of the secretory function of
the liver in conditions of peripheral tumor growth.

An increase in the volume density of lysosomal structures in the dynamics of
tumor growth was established for the first time. Electron microscopy revealed all
stages of intracellular autophagic degradation: the presence of autophagosomes,
autophagolysosomes and secondary lysosomes in the cytoplasm of hepatocytes.
Fragments of cytoplasm, glycogen rosettes, mitochondria, fragments of the
endoplasmic reticulum with ribosomes were found in autophagosomes. The data
obtained indicate that non-selective autophagy develops to maintain intracellular
hepatocyte homeostasis, as well as energy and trophic homeostasis of the body in
conditions of distant tumor growth in the liver.

It was found that with the introduction of lithium carbonate along the
periphery of tumor growth and the oral administration of lithium carbonate, there is
an increase in the volume density of mitochondria, glycogen, cisterns of the granular
endoplasmic reticulum, numerical densities of attached and free polysomal
ribosomes, which indicates the correction of the protein-synthetic and energy
function of hepatocytes.

Key points for thesis defense and conclusions:

1. In conditions of distant tumor growth in the liver, there is a decrease in the
volume fraction of parenchyma cells and an increase in the stromal component of
the organ, indicating an increase in lymphopoiesis.

2. In conditions of distant tumor growth in hepatocytes, there is a development
of structural signs of impaired protein-synthetic, energy function of cells, which
reflect the developing insufficiency of the secretory function of the liver.

3. When modeling peripheral tumor growth in hepatocytes, the process of
non-selective autophagy develops to maintain intracellular hepatocyte homeostasis,
as well as energy and trophic homeostasis of the body.



4. The oral administration of lithium carbonate and the administration of
lithium carbonate along the periphery of tumor growth have a corrective effect on
the structure of the liver and the ultrastructure of hepatocytes.

Theoretical and practical relevance.

The results of the study contribute to fundamental lymphology, cell biology
and morphology, and may have applied and practical significance.

It has been established that under conditions of distant tumor growth, the
following structural changes develop in the liver: dysfunction of the protein-
synthetic and energy functions of cells, an increase in the processes of lymphopoiesis
in the organ, insufficiency of the secretory function of the liver. The oral
administration of lithium carbonate and the administration of lithium carbonate
along the periphery of tumor growth have a corrective effect on the structure of the
liver and the ultrastructure of hepatocytes.

The results found practical application in the laboratory of physiology of the
project system of Research Institute of Clinical and Experimental Lymphology, a
branch of the Institute of Cytology and Genetics of Siberian Branch of the Russian
Academy of Sciences in Novosibirsk (Russia), in the laboratory of physiology of the
lymphological system of the Institute of Human and Animal Physiology of the
Science Committee of the Ministry of Education and Science of the Republic of
Kazakhstan in Almaty (Kazakhstan), and it was introduced into the curriculum of S.
Toraighyrov Pavlodar State University in the course “Cell Biology” for students of
the major “5B060700 Biology™.

The main provisions of the thesis are included in the course of lectures for
students of S. Toraighyrov PSU, Pavlodar.

Practical evaluation of the work. The main research results were presented
and discussed at international scientific conferences: international conference
“Problems of studying the conservation of biodiversity and biological resources and
their use”, Almaty (Kazakhstan), 2016; International morphological scientific and
practical competition-conference of students and young scientists “Morphological
sciences - the fundamental basis of practical medicine”, dedicated to the memory of
Professor M.Ya. Subbotina, Novosibirsk (Russia), 2016; Il International scientific
and practical conference “Fundamental scientific research: theoretical and practical
aspects”, Kuzbass (Russia), 2017; Il International morphological scientific and
practical competition-conference of students and young scientists “Morphological
sciences - the fundamental basis of medicine”, dedicated to the memory of Professor
M. A. Samoteikina, Novosibirsk (Russia), 2017; International scientific and
practical conference “IX Toraigyrov readings”, Pavlodar (Kazakhstan), 2017,
International conference on lymphology, Bishkek (Kyrgyzstan), 2018; XIlII
International scientific and practical conference “Lymphology: from basic research
to medical technology”, Novosibirsk (Russia), 2018; International scientific and
practical conference “Actual problems of ecology and nature management of
Pavlodar region”, Pavlodar (Kazakhstan), 2018.

The relationship of this work with other scientific and research works and
various state and international programs. This work was supported by a grant from
JSC Center for International Programs, Agreement No. 4141 dated December 26,



2016 (Kazakhstan), and budget funding from the Research Institute of Clinical and
Experimental Lymphology, a branch of the Institute of Cytology and Genetics of
Siberian Branch of the Russian Academy of Sciences, No. 0324-2019-045-S-02.

Publications: 14 works were published on the topic of the dissertation,
including 4 articles in journals recommended by Education Oversight Committee
of the Ministry of Education and Science of RK, 2 articles in an international
scientific publication having a non-zero impact factor on the Scopus information
database, 8 articles in materials of international conferences.

The structure and scope of work on the topic. The dissertation consists of
introduction, three chapters, findings, conclusion, list of references. The total
volume of the manuscript is 116 pages, including 18 tables and 30 figures. The list
of references includes 293 sources and annexes.



BAXBAEBA CAYJIE AIMBEKOBHAHBIH
6D060700 — «buosnorus» MamanabIFel OolbIHIIA hrstocodus nokTopsl (PhD)
FBUIBIMU JIOPEKECIH ajly YIIiH

KAIIBIKTAFBI ICIKTIH OCYI JKAFJANBIHIAFBI BAYBIPJBIH
KYPBLUIBIM/IBIK O3TEPICTEPI JKOHE JIMTHUI
KAPBOHATBIMEH TY3ETY
TaKBIpBI6BI 60ﬁBIHma ¥CBIHBIJIFaH I(HCCCpTaHI/IﬂJIBIK )K¥MBICBIHBIH

AHJIATIIACBHI
3epTTeyaiH 03€KTiJIiri.

I'ematrokopimHoMa (I'K) — amamzma eH KMl Ke3IECeTiH arpecCHsiIbl iCIKTIH Oipi
YKOHE OHBIH JOPi-T9PMEKTEpre Ce31MTaIbIFbI JKOFaphbl O0Jbin TadbbLIa sl (Shen, Cao
2012). Op TypJ1i KalbIKTaFbl ICIKTEP/IiH 6Cyl MEH JaMybl K€31HJIC MeTacTa3/1ap IbIH
€H KeIl TapajFaH MyIeci - 6ayblp. baybIpAbIH Katep:i ICIri - alaMHBIH OMIp CYpy
JICHTeiH TOMEHJETYIMEH CHIATTaJaThIH arpeccuBTi icikTepaiH Oipi. baybipna
YBITCBI3JIAHBIPY, TYPJl TOPMOHIApP MEH aKybI3JapAbl OHIIPY, JAopyMEHIEpi
cakTay CHUSIKTHI KeIlTereH Kpi3MerTepi Oap. On KaHmarbl KaHTTHI, OT JKOHE KETOH
JICHEJICPIHIH IIBIFAPBUTYBl MEH CEKPEIUSCHIH, JUMUATEP/IIH aJIMacyblH PETTeyIe
MaHpI3ael pen atkapansl (CumantbeBa H.T. 2016). ConbiMeH kartap, OaybIp
YBITTaHJbIPY MEH META0O0JU3MHIH OpPTaJbIK MYILIECI 00JTybl ce0enTl KaTepJl 1ICIKTIH
©Cy OHIMJEPIHIH YBITTHI dCEpIHE OTE Ce3IMTall. Op TYPJIl JIUTUNA KOCBUIBICTAPHI
(JIUTH XJTOPUI1, TUTUN KapOOHATHI) JKACYIlIaHbIH O€JIr1 0epy 0JIIaphl MEH JKacyllia
LUKIIIHIH PETTENylHE acep €Tyl MYMKIH eKeHairi oenruii. JIutuil Ty3napsl KuHaza
CUHTA3aChIHBIH TJIMKOTEHI-33  OCJICEHIUIITIH TEeXey apKbUIbl  JKaCyIIaHbIH
capallaHyblH J>KOHE aroNTO3/bIH JIaMyblHAa, TaMBIPJIPBIHBIH ©CYy (aKTOpbIHA,
HeuTpodunaepain xeMorakcucbiHa, CD34 + reMOmOATHKANIBIK alHaIbIMIAFbI
OaraHanbl JKacymajgapAblH KeOctoiHe bIKman etedl. CoHpai-ak, JUTUN
KOCBUIBICTAPbIH 1CIKTIH ©CyiH OoceHjaeTryre KaOineTTi OoyiybiHa OailylaHBICThI
TapreHTTI Tpernapar peTiHae KOJIaHabl, Oipak OHBIH Oayblp KYPBUIBIMBIHA dCEP
eryi 3eprrenmeren ( Di Salvo D.N. 2012). Oacbuerrepae NMUTHIIIH OaybIpIbIH
KYPBUIBIMBIHA 9CE€P1 JKaMJIbI, ICIKTIH JaMYbIH TE€KETII PETIHE KOJIAaHbUIATHIH IBIFbI
JKaWJIbl JepekTep >KOK. Karepini iciktepliH OeyiceHaAl ocyiHe OalaHbICTHI,
KAIlIBIKTaFbl 1CIKTIH JaMybl OapChIH/Ia aF3aHbIH TOMEOCTa3blH CaKTay MaKcaThIHA,
OaybIpABbIH KYPBUIBIMIBIK ©3repiCTePAIH 3epTTEY 03€KTI 00IaIbl.
3eprreynin Makcarbl MHe MiHaerTepi. KambikTarsl ICIKTIH  ecyi
XKarIablHIarbl OAaybIpJIbIH KYPBUIBIMIBIK ©3T€pICTEpIH aHBbIKTay JKOHE 1CIKTI
TY3€Ty MpenapaThl pEeTiHE JIUTUIA KapOOHATHIH KOJAaHYy.
Koiiplrran MakcaTka coiikec Keieci MiHaeTTep KOHbLIIbI:

1. CBA oxemim THINKAHAAPIBIH KaJBIITH SKaFgaigarbl  OaybIpIbIH
KYPBUTBIMBIH aHBIKTAY.

2. KambIkTarbl 1CIKTIH ©Cyl JKarJaWbIHIAFbl OaybIpJbIH KYPBUIBIMIBIK
©3TepiCTepiHIH JUHAMHUKACHIH 3€pPTTEY.



3. KamsIkTarbl iCIKTIH 6Cyl XKarJaiblHAaFrbl 0aybIpAbIH YIAbTPAKYPBLIBIMIBIK
©3repiCTEPiHIH TMHAMHUKACHIH aHBIKTAY.

4. Jlutuii kapOOHATBIH per Os KarJaWbIHAAFbl OaybIpIIbIH JKOHE
renaToUUTTEePAIH KYPbUIBIMJIBIK ©3repiCTEPIH aHBIKTAY.

5. Jlutnii kapOOHATHIH WHBEKIMSA apKbUIBI CHTI3yJeri OaybIpAbIH JKOHE
renaToUUTTEPAIH KYPbUIBIMJIBIK ©3repiCTEPIH aHBIKTAY.

3epTTeyaiH FHUIBIMM KAHAJBIFBI, aJIFAll PET TOKIPUOETIK sKaHyapIap/IbIH
caH OYJIIIBIKET YJINMachlHA MOJENBJCHIN eTrireH, rernaTtokapiuuHoma-29 xarepii
ICITIHIH TeNaTOUUTTEPIIH KYPBUIBIMIBIK ©3TrepicTepl Typaibl JEPEKTEp albIHIbI.
KamrsikTars! icik ecyi ke3inae 06aybipaa KypbUIBIMABIK ©3repicTepl maiaa 6oaaabl:
TeNaTOMUTTEPIIH KOJIEMI MEH CaHBIK THIFbI3ILIFBIHBIH TOMEHICY1, CHHYCOUIAJThIbI
KEHICTIKTEPAIH KOJEMIIK THIFbI3ABIFBIHBIH apTybl, OaybIpJbIH JTUM(paaIbIHBIH
KOJIEMIHIH ~ yiFalobl - Jlucce  KEHICTIr, CHHYCOUJAIbABI  DHIOTEIUS
JKACyIlIaJapblHbIH 1CIHYl, MOPTal TPAKTIUIEPIbIHBIH JHMda TaMbIpJIapbIHBIH
JIOMUHECICHIIMACBIHBIH ~ KOFapbliaybl — aHBIKTANBL.  baybIpiblH — JTuM@anbk
JPEHAKBIHBIH KAIlIBIKTAaFbl 1CIKTEPJIIH ©Cyl >KardailblHIa op TYpial OeliKTepiHje
OaiiKaaFaH KYPBUIBIMJIBIK ©3repiCTep KaHAaFbl YBITThl META0OIUTTEP I1H 00JIybIMEH
OailyaHbICThI TUM (DA MPOIIECTEPIHIH OCYIH KOPCETE/I.

I'enmatouutrepaeri icikTiH 30-mbl TOYJITIHAC JKacylIaJapAblH aKybI3-
CUHTETUKAJIBIK JKOHE IHEPTEeTUKAIIBIK KbI3METTEPIHIH OY3bIIIFaHbIH KYJJIaH IbIPAThIH
KYPBUIBIMJIBIK OCJTUIEPAiH 1aMybl KOpCeTUIreH. [ enaTtouuTTep/IiH IUTOIIa3Machl,
TPAHYJSIPIBIK DHIOIUIA3MAJIBIK TOP ITUCTEPHAIAPHIHBIH KOJIEMII THIFBI3BIFI,
MUTOXOHJPHUIA JKOHE TIPKEJIreH >KOHE EpKIH MOJIMCOMAIbIK pubdocoManapablH
CaH/BIK TBIFbI3/IBIFbl TOMEHJICU/I1. AJIBIHFaH HOTWXKEJEp NepuepusiibiK 1CIK ecy
KargalbiHAa OaybIpABbIH CEKPETOPJIBIK KBI3METIHIH JaMYbIHBIH >KETKITIKCI3IIr
TypaJibl KyoJIaHIbIPAIbI.

KambIkTarel iCIKTIH ©Cy JMHAMHUKACHIHAA JTU30COMAJIBIK KYPBUIBIMIAPIBIH
KOJIEM/I1 THIFBI3IBIFBIHBIH OCYl KOPCETUITeH. DIEKTPOH IBIK MUKPOCKOTIHSI 9/1iCIMEH
JKacymailiaik — ayToQarusyiblK  TO3yIbIH  OapiblK  Ke3eHAEpl  aHBIKTAJJIbI:
[UTOTUIa3Maia TEMaTOMUTTEPAIH ayTodarocrneH, ayroQarojn3ocoMaMeH KoHE
eKIHIIIl JIM3acOMaMEH OOJIybl aHBIKTAIIBL. AyTodarocomanapia IUTOILIa3Ma
dbparmMeHTTepl, TIUKOTCHHIH pO3eTKalapbl, MHUTOXOHJApHUSA, pubocoMacel 0Oap
OHAOIUIA3MAIIBIK PETUKYIYyM (dparMeHTTepi OalKanabl. AJBIHFAH MOIIIMETTEP
OaybIpJia KaIIBIKTaFbl ICIK ©Cy JKaFJailblHJa TenaTOIUTTEPAiH >KacylIailliK
rOMEOCTa3blH, COHIAW-aK aF3aHblH DHEPreTHKANBIK JKOHE  TPO(HKaIBIK
rOMEOCTa3achlH KOJJay YIIIH CEJNeKTUBTI emec ayrodaruss JaMUTBIHBIH
KyoJIaHIBIPA/IbI.

AJNFaIIKel PeT JUTHH KapOOHATHIH MHBEKIUS JKOHE PEr 0S apKbUIbl €HTI3Y
KE31HJ€ MUTOXOHJIpHUS, TIJMKOIeH, TYHIPIIKTI JHAOIJIA3MAaJIbIK  TOP/AbIH
IIMCTEPHAIAPBIHBIH KOJIEMIIK THIFBI3IBIFBIHBIH KOFAPBUIAYHI, TIPKEITEH )KOHE EPKIH
MOJINCOMIBIK pUOOCOMAJIAPIBIH CaHABIK THIFBI3IBIFBIHBIH OCYyl TeNaTOIMUTTEePIIH
aKybI3-CHHTETHKAJIBIK KOHE SHEPTeTHKAJIBIK KbI3METIHIH TY31Tyl aHBIKTAJIFaH.

Koprayra ycbIHBLIATBIH Heri3ri MaJiMerTep.

1. KambikTarbl ICIKTIH 6cCyl XarJallblHIarbl OaybIpJbIH MapeHXUMAaJbI
JKacylIalapblHbIH KOJIEM/JIIK YJIECIHIH a3arobl jkoHE JMM(a Ty3UTy mpoLecTepiHiH



OCKEHIH KYSJaHJBIPAThIH OPTraHHBIH CTPOMAalbJi KOMIOHEHTIHIH apTybl OpbIH
anajpl.

2. KambIKTarbl ICIKTIH ©Cyl >KaFJalbIHAAFbl TeNaTOUUTTEPAE >KacyllaHbIH
aKybI3-CUHTETHKAJBIK  JKOHE OSHEPreTHKAJbIK  OeNIMIEPIHIH  KYPbUIBIMIBIK
YUBIMIaCYBIHBIH OY3bLTYBI OaliKaabl.

3. KampikTarel ICIKTIH ©CYl KaFJdalbIHAAFbl TeMaTOUUTTEPIIH 1IIiHIeT]
YKACYIIAJBIK TOMEOCTa3bIH, COHJIal-aK aF3aHbIH YHEPTETUKAIIBIK KOHE TPO(DUKAIIBIK
TOMEOCTAa3bIH CaKTay YIIIH CEJIEKTUBTI eMec ayTodarus ypici JaMUIBbI.

4. Jlutuit kKapOOHATBHIH per Os oHE MHBEKIUS apKbUIbl €Hr13y OapbIChIHIA
OaybIpIIbIH KYPBUIBIMBIHA JKOHE TEMaTOIMUTTEP/IH yJIbTPAKYPhUIBIMBIHA TY3€TYIII
acep eTe/i.

TeopusJbIK KoHe TIKipHOeJiK MIHIIITI

3epTTeyiiH HOTIKENEepl KOoJgaHOambl JTUM(OIIOTHS, KaCyIIaablK OHMOJIOTHS
XKoHE MOP(OJIOTHAFa YIIECIH KOCHII, KOJIJAaHOAIbl MOHTE He 00JIybl MYMKIH.

KampikTarel  1CIKTIH  ©cCyl JKaFmalplHIa  OaybIpABIH  KYPBUIBIMIIBIK
©3repiCTEPiHIH  JaMUTHl OCJTUIl: KACyIIaHBIH AaKybI3-CUHTCTHKAJIBIK KOHE
HHEPreTUKAIIBIK, Myllene JuMdary3utyaiH apTybl, OaybIpAarbl cell OeyiHIH
xKeTicrieymnri oenruienl. JIutuit kapOOHATHIH per 0S KoOHE UHBEKIUS apKbLIbI
CHT13yiHAe Oayblp KYPBUIBIMBIHA KOHE T'€HaTOLMTTEPIH YIbTPaKYPhUIBIMbIHA
TY3€TYIII BIKIAJIBIH JKacaiIbl.

KoprayFa yCBIHBUIATBIH HETI3I1 MAIIMETTep: albiHFaH HoTmxkenep PFA Cb
[{uTomoruss  >XK0HE  TEHETHKA  WHCTUTYTHIHBIH  (Quimanbl  KIMHUKAIBIK
OKCIIEPUMEHTAIABIK ~ JUM(OJIOTUS  FBUIBIMHA 3epTTey  WHCTUTYTHIHBIH
(bU3MONIOTUSIIBIK TPOCKTIK JKyHeciHiH 3epTxaHackl (HoBocubupck, Peceit) FpuibiMu-
3epTTey XKYMBICTaphIHBIH Taxipubecinae, C. TopaitrbipoB aThiHIarbl [laBmomap
MeMeneKkeTTiK yHuBepcuteTiHiH «5B060700-buonorusy MamaHIbIFBI OOMBIHIIA
OKBITBUIATBIH CTYACHTTEPIIH OKYy JKOCHapbiHIarbl <«OKacymanblk OHOIOTHS
noHIHIH ~ a9pic KypceiHa eHriziireH, KP BFM FK anmam xone sxanyapmiap
(U3HONOTHUACHIHBIH, FHUIBIMA 3€pPTTEY WHCTUTYThIHAAFbl (Asmatel, Kaszakcran)
FBUTBIMHU-3EPTTEY )KYMBICTapbIH/A KOJIIAHbLTYIA.

3epTTey HOTIDKENEpiH ampodaumsiiay. 3epTTEyAiH HETI3TT HOTHXKeNepi
XaJbIKAPATIBIK KOH(PEPEHIMIIApa YChIHBUIABI KOHE TaJTKbUIAHJIBI: XaJbIKApPaJIbIK
KoH(pepeHnsa «broanyaHTYpIIUTIKTI )KOHE OMOpeCypCTapbl CaKTay KOHE OJIap bl
naiinanany» Kazakcran, Anmatsl, 2016; mpodeccop M. . Cy0060THH/II ecke anyFa
apHAJIFaH XaJbIKAPAJIBbIK CTYACHTTEp MEH >ac FaJabIMIApABIH MOP(OIOTHSIBIK
FBUIBIMU-TOXKIPUOENIK ~ KOHKypc-KOH(pepeHuus, «Mopdosorust  FbUIBIMBL -
TOXKIpUOETiK MeIUIMHAHBIH ipreni Herizi»y - Poccus, Hoocubupck, 2016; Il
FBUTBIMU-TIPAKTUKANBIK KOH(pepeHus: «FbUIbIMU 3€pTTEYIIH 1preci: TEOPUsSHbIH
KoHE TOKIpuOeHiH acrekTinaepin, Poccus, Kyzbacc, 2017; XanblkapasiblK FHIIIBIMU-
Toxipubenik koupepennus «IX TopaitreipoB okynapsny. — Kazakcran, [laBionap,
2017; nenmik emec MMMAKT-(PaKTOpbI Oap XaJdbIKAPAJBIK XKypHAIJa aKMapaTThIK
0a3aceiHa (Scopus 0a3achl) TIPKEITCH IMIETEN >KypPHAIbIHAA KAPBIKKA IIBIKKAH
FBUIBIMU Makajia «Autophagy in Hepatocytes during Distant Tumor Growthy.
Bulletin of Experimental Biology and Medicine. Hunepianmer 2018; «The
influence of lithium carbonate salts on the structural organization of cells and vessels



in the development of experimental hepatocarcinoma». European Biotechnology
Congress Nanotechnology Hunepnanasi, 2018; Jlumdonorusnan xaablKapalbiK
koHpepenusa. Kuprusus, bumkek, 2018; xauplkapalblK KoH(epeHIus
«Ultrastructutal organization of hepatocytes in distant tumor growthy,
«Bioinformatics of genome regulation and structure/systems biologySystems
biology and biomedicine» SBioMed-2018, Hosocubupck, Poccus, 2018; XIlI
XaNbIKapaiblK FBUIBIMU-TOXKIpHUOETik KoHpepeHmus  «Jlumdororus: iprekanay
3epTTeyNepAcH MEAWIMHANBIK TexHoiorusuiap». Poccus, HoBocubupck, 2018;
XaJIbIKApaJbIK FHUIBIMU-TOKIpUOENnik koH(epeHiuss  «llaBmogap 0OIBICHIHBIH
AKOJIOTHSIJIBIK JKOHE TaOMFATTHl MaljalaHyAarbl ©3eKTi Mocenenepi». KazakcraH,
[TaBnomap, 2018; KP Bimim oHe FBUIBIM MHUHHCTPIIriHIH bimim xoHe FriapiM
canmacelHarel Oakpiay Komuteri ycwhlHFaH KypHammapaa: «Astana Medical
Journaly, Acrana MeaunuHanelk xypHaibl, Kazakctan, Acrtana, 2019; «JI. H.
['ymuneB arbingarsl EMYH Xabapiisice», «buonornueckre HayKu» TONTaMachl,
2019; «Bectauk Kapl'Vy», «buonormueckue Hayku» Tomnramachl, KasakcraH,
Kaparannpr, 2019.

Y ChIHBUIFAH KYMBICTBIH 02CKA FHUIBIMH 3€PTTeEY KYMbICTAPBIMEH KJHE I
TYPJIi MEMJIEKETTIK KIHe XAJbIKAPAJBIK OaraapjaMajapMeH 0ailJIaHbICHI.

Kymoic AK «Xanbikapaiblk OaraapiiamManap opTaibiFb rpaHThl 2016 sKbUTIbIH
26 xentokcaHbIHBIH Ne4141 kemicim-mapTel OoiibiHIIa x0He PFA Cb KOJIF3U
[xI'N pummansiaeiH OrOMKETTIK KapkbutanasipybiMeH Ne 0324-2019-045-C-02
OPBIHIANIBI.

Kapusanansimaap: Jlucceprauus TakblpblObl O0ibIHIIA 14 FHUIBIMU KYMBIC,
Kazakcran PecniyOnukachkl BijmiM jkoHE FBUIBIM CalachlHAarbl OAKbLIay KOMHUTETI
MUHUCTPJIIT YChIHFAH FBUIBIMU JKapuslaHbIMAapaa 4 Makaia, Scopus MajgiMeTTep
0a3zacblHa EHTI3UITEH XaJbIKApaJbIK FhUIBIMM  OachUIbIMAapAa 2 Makaja,
XaNbIKapaldblK KOH(pepeHIusIap MaTepuanfapbiHaa 8 Makaida OachlIbIMa
YKaPUSITAH]IbI.

KYMBICTBIH K6JieMi MeH KYPbUIbIMbI: JUCCEPTAIUSIIBIK KYMBICTBIH
KypbIMbIHA HeT13T1 116 OeT, HOpMATUBTIK CiITEMENep, aHbIKTamanap, Oenriieynep
MEH KbICKapTyiap, Kipicme, yin 0eJiiM, KOPBITHIHbI, MMailajJaHblIFaH o1e0ueTTep
T131M1-293, kecte-18, cyperTep-30 >xoHE KochIMITIaap Kipe/i.
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BAXBAEBOI CAYJIE AJIMBEKOBHbBI

CTPYKTYPHASA OPTAHUBALUA ITIEYEHU B YCJIOBUAX
HNEPUOUPUYECKOI'O OITYXOJEBOI'O POCTA U KOPPEKIIMHN
KAPBOHATOM JIMTUA

AKTYyaJabHOCTH TeMbl: M3ecTHO, uto renatuokopurHomMa (I'K) sinsiercs onnum u3
pacrpoCTpaHHEHHBIX, arpeCCUBHBIX M YCTOWYHUBBIX K JIEKAPCTBEHHOUN Tepanuu
omyxoJieit yenoBeka (Shen, Cao 2012). HawuGonee pacnpoCTpaHEHHBIM OpPraHOM
OTJAJIEHHBIX METACTa30B NPH OIyXOJEBOM POCTE pa3IMYHON JIOKaIU3alUuu
ABJISIETCA TE€YEeHb. Pak TeYeHW SBISIETCS OJHOM U3 HamboJiee arpecCUBHBIX
OMyXOJIEW YEJOBEKa, XapaKTEPU3YIOIIEWCS HHU3KOM BbDKMBAEMOCTHIO. [ledyeHb
o0naaeT MHOXECTBOM (YHKIMI, BKIIOYas JETOKCUKALWIO, MPOIYKLIHUIO
pPa3JIMYHBIX TOPMOHOB U OEJKOB, XpaHEHHE BUTaMHHOB. OHa UrpaeT KIHOYEBYIO
POJIb B PETYJIMPOBAHUU caxapa B KPOBH, MPOAYKIIUU U CEKPEIUH JKEITUU, KETOHOBBIX
Tel, peryisiiun unuaaoro oomena (CunantseBa H.T., 2016). [Ipu 3TOM, nieueHb,
KaK IEHTPAJIbHBIN OpraH JETOKCHKAIlUA U MeTa0oJiu3Ma, B HAauOOJbIIEH CTENEeHU
IOJIBEP’)KEHA TOKCHYECKOMY BO3JEHCTBHIO IPOIYKTOB 3JI0KAYE€CTBEHHOI'O POCTA.
N3BecTHO, YTO pa3IUYHBIE COCAMHEHUS JIUTUSI (XJIOPUCTBIM JUTHH, KapOoHAT
JIUTHS) MOTYT OKa3bIBaTh BIMSHUE HA CUTHAJIIBHBIE ITyTH U PETYJISILUIO KIETOYHOTO
1MKIa. BBISBIEHO, UTO JTUTUI IEUCTBYS YEPE3 MOIaBICHUE AKTUBHOCTH TJIMKOTEH-
CUHTETa3bl KHHA3bI-3[3, MOXKET OKa3blBaTh BIUSHUE Ha pa3BUTHE aronTo3a,
aKTUBHOCTH (haKTOpa poCcTa COCYA0B, XEMOTAKCUC HEUTPODUIIOB, CIOCOOCTBOBATH
yBennueHrne mupkyaupyromunx CD34+ reMono3THYECKUX CTBOJOBBIX KJIETOK. Tak
K€ COCIMHEHUS JINTUSI PACCMATPUBAIOT KaK IMOTEHIMAJIbHBIC areHThl TapreTHOU
teparuu, (Di Salvo D.N., 2012) crnocoOHble 3aMeIMTh POCT OIMyXoiu. B
JUTEpaType OTCYTCTBYIOT JaHHBIE O BIUSHUM JIUTHS HAa CTPYKTYPY MEUYCHH, IIPU €TI0
MCIIOJIb30BAaHUU KakK IMPOTHBOOITYXOJEBOro Mpernaparta. B cBs3M ¢ HEYKIOHHBIM
pPOCTOM OHKOJIOTHYECKOW 3a00JIeBA€MOCTH, AaKTyaJIbHBIM SIBIIACTCS H3yUYCHUE
CTPYKTYPHBIX IE€PECTPOEK B TI€YEHU B PE3YJbTAaTE€ OIYXOJIEBOTO pOCTa B
OTHAJICHHBIX OpraHax, C IEJbl0 KOPPEKIMU €€ COCTOSIHUS JUISl TOJJICpKAHUS
roMeocTa3a OpraHu3ma.

Heab 1 3axauu ucciaeqoBanms. L{enpi0 HACTOSIIETO UCCIAEAOBAHUS ABJISIETCS
M3YYEHHE  CTPYKTYpPHOW OpraHu3aly TE€YEHW B YCIOBUSIX OTJAJIECHHOIO
OITYXOJIEBOT'O POCTa U UCIIOIb30BaHUS KapOOHAaTa TUTHS, KAK TPOTUBOOITYXOJIEBOTO
npenapara.

B cooTBeTcTBHE € 11ETBI0 OBLUIM MOCTABICHBI CIAEAYIOLINE 3aJaYH:

1. 3yuuTh CTPYKTYpHYI OpraHu3auuio nedeHu Mbimed juHus CBA B
YCJIOBUSIX HOPMBI.



2.WccnenoBaTh CTPYKTypHble HW3MEHEHHS B T[I€UYEHM B JIHUHAMHUKE
MOJIEIMPOBaHUS NepU(EPUUECKOTO OIyX0JIEBOr0 POCTa.

3. 3yuuth yabTpacTpyKTypHYIO OpraHM3alMI0 IeNaTOLUTOB B JMHAMHUKE
nepudepuaeckoro OImyxojaeBoro pocra.

4. V3yuuTh CTPYKTYypHbIE M3MEHEHHMsI B II€YEHM M TenaTouuTax IpH
IPUMEHEHUHU KapOoHaTa JIUTHs PEr OS.

5. HM3yuuTh CTPYKTypHblE H3MEHEHHUS B II€YEHU U TENATOLUTAX IpU
BBEJICHUU KapOOHATa JIUTUSA 10 epudeprn OMyX0JIeBOT0 poCTa.

Hayuynasi HoBu3Ha. BriepBbie npe/ICTaBIEHbI HOBBIE JAHHBIE O CTPYKTYPHBIX
IIEPECTPOMKAX, PA3BUBAIOLIMXCSA B IMEYEHU IIPU MOAECIMPOBAHUU OTHAIEHHOTO
OMyXOJIEBOIO pOCTa — TeNaTOKApIMHOMBI-29 B MbIIIEYHOW TKaHU Oezapa
DKCIEPUMEHTAJIBHBIX JKUBOTHBIX. Y CTAHOBIJIEHO, YTO B YCJIOBHSAX OTIAJIEHHOIO
OIYyXOJIEBOTO POCTA, B IIEUEHU PAa3BUBAIOTCS CTPYKTYPHBIE U3MEHEHUS: CHU)KCHUE
OOBEMHONM W YHUCJIEHHOM IUIOTHOCTH TEMaTOMTOB, BO3pacTaHue OOBEMHOMN
IJIOTHOCTH CUHYCOUJAIBHBIX IIPOCTPAHCTB, yYBEJIUYECHUE pasmepoB
npeauM(paTUKOB IMEYeHU - MpocTpaHcTB Jlucce, HaOyxaHHWe CHUHYCOUIAJIbHBIX
SH/IOTENINAIBHBIX KIJIETOK, BO3pacTaHHE IPOCBETOB JUM(pATUUECKUX COCYAOB
NOpTalbHBIX TpPakToB. HalOmiomaemble CTPYKTypHbIE HW3MEHEHHUS pa3iIMyYHBIX
3BEHbEB JIUM(PATUUECKOTO JAPEHaKa MEUEHHU B YCIOBUAX yJIaJIE€HHOTIO OIYyXOJIEBOTO
pocTa CBUJIETENBCTBYIOT O BO3pacTaHMM IpoueccoB JnMdooOpa3zoBaHus,
CBSI3aHHBIX C HAJIMYMEM B KPOBH TOKCUYHBIX META0OJIUTOB.

[lokazano, uro k 30-M cyTkaM pa3BUTHS OIIYXOJHM B TIE€laTOUUTaX
pPa3BUBAIOTCS CTPYKTYPHBIEC MPU3HAKU, CBUAETEIHCTBYIOIIME O HAPYILIEHUH OEJIOK-
CUHTETUYECKON M DHEpPreTHYecKor (QyHKUMU KiIeToK. [IponcxoauT cHMKeHue
00BEMHOM MJIOTHOCTHU: IIUTOIIA3MbI I'€aTOUUTOB, 00bEMHON MIOTHOCTH LUCTEPH
I'PAaHYJISIPHOM DHAOIUIA3MAaTUYECKON CETH, MUTOXOHAPHUNA Y YUCIEHHOMN INIOTHOCTH
OPUKPEIJICHHBIX W CBOOOJHBIX MOJUCOMANBHBIX pubocoMm. IlomydyeHHble
pe3yabpTaThl CBUIAETEIBCTBYET O Pa3BUBAIOLIEHCS HEIOCTATOYHOCTU CEKPETOPHOU
GYHKIUU TTE€YEHU B YCIOBUSX NEPUPEPHUIECKOTO OITYX0JIEBOTO POCTA.

BriepBbie ycTaHOBJIEHO BO3pacTaHne 00BEMHON TNIOTHOCTH JIN30COMAIbHBIX
CTPYKTYp B IMHAMHUKE OITyXOJIEBOI0 pocTa. MeToa0M dJIEKTPOHHON MUKPOCKOIIUHU
BBISIBJICHBI BCE CTa/ MM BHYTPUKJIIETOYHON ayTo(arnyeckou Jerpajaunu: Haluumue B
UTOIJIa3Me IrenaToUTOB ayToparocoM, ayroharoJu30coM U BTOPUUHBIX JTU30COM.
B ayrodarocomax HaOmoganu (GpparMeHThl IUTOIJIA3Mbl, PO3ETKU TJIMKOTEHA,
MUTOXOHJPHUH, (PparMEHTHl SHIOIUIA3MATHYECKOTO PETHKYyJIyMa ¢ pubocomamu.
[lonyyeHHbIE JaHHBIE CBUAETEIBCTBYIOT, YTO B YCIOBHUSX OTIAJEHHOIO
OIyXOJIEBOIO pOCTAa B TI€YEHW pPa3BUBACTCS HECEJEKTHBHAs ayTodarus s
NMOAJACPKAHUS ~ BHYTPUKIETOYHOTO  TOMEOCTa3a TIENaTOUUTOB, a  TaKkKe
HYHEPreTUYECKOro U TPO(PHUUECKOro roMmeocTasa opraHu3mMa.

BeisiBneHo, uYTO TmpH BBeAEHMH KapOoHaTa JHUTHA 10 nepudepuu
OIyXOJIEBOIO pPOCTa U MEpPOPaJIbHOM BBEACHMM KapOOHaTa JUTHUS MPOUCXOTUT
yBeIMYEHUE OOBEMHOW TUIOTHOCTH MUTOXOHIPHM, TJIUKOTE€HA, LUCTEPH
IPaHyJIsIPHOU SHJIOIIIa3MAaTHYECKOU ceTy, YHCJIEHHBIX IIOTHOCTEN
MPUKPETIIICHHBIX U CBOOOAHBIX MOJMCOMAIBHBIX PUOOCOM, UTO CBUJIETENBCTBYET O
KOPpEKIINU OeOK-CUHTETUYECKON U SHEPTreTHUECKON (PYyHKIIMH renaToOLlUTOB.



OcCHOBHBIE M0JIOKEHNUSI BBIHOCUMbIE HA 3aIIIUTY M BHIBOJbI:

1. B ycloBUAX OTIAJICHHOTO OIYyXOJEBOTO POCTa B TEYEHH MPOUCXOIUT
CHI)KEHHE OOBEMHOM JOJIM KJIETOK IMAPEHXUMBbl W YBEJIUYEHUE CTPOMAJIHLHOTO
KOMIIOHEHTa OpraHa, CBHUJCTEIbCTBYIOIIME O BO3paCTaHUU  IPOLIECCOB
auM@pooOpazoBaHus.

2. B ycloBHsSIX OTJAJIEHHOTO OITyX0JEBOT0 POCTA B FENATOLMTAX PA3BUBAIOTCS
CTPYKTYpHbIE TPHU3HAKU HapyUIEHUs OENOK-CHHTETUYECKON, HSHEpPreTUuYecKon
(GYHKIIMH KJIETOK, OTPa)arolie pa3BUBAIOIIYIOCS HEJOCTATOUHOCTh CEKPETOPHOM
(GYHKINY TIEYESHH.

3. Ilpm w™ogenmupoBaHur TepUPEPUUESCKOTO OMYXOJEBOIO pPOCTa B
TeNaToNUTaX TMPOUCXOIUT Pa3BUTHE IPOIlecca HECEICKTUBHOW ayTodarum s
MOANICP)KaHUST ~ BHYTPUKIETOYHOTO  TOMEOCTa3a  TemaTOIMTOB, a  TakKke
HEPreTHUECKOTO U TPOPHUUECKOr0 TOMEoCcTa3a OpraHu3Ma.

4. TlepopasibHOE BBeleHHE KapOOHATa JUTHS U BBEJIEHUE KapOoHATa JIUTUS
no nepudepur OIMyXOJEBOTO POCTAa OKA3bIBAET KOPPUTHPYIOIIEE BIHMSHUE Ha
CTPYKTYpY ME€YEHU U YIABTPACTPYKTYPY I'€NaTOIUTOB.

Teoperuueckasi U NPpaKTHYECKAas 3HAYUMOCTb.

PesynbraThl  uWccieoBaHWMA ~ BHOCAT BKJIag B (yHIAMEHTAIbHYIO
JUM(DOJIOTHIO, KJIETOYHYIO OMOJIOTHIO M MOP(OJIOTHIO K MOTYT UMETh TPUKIIATHOE
U TIPAKTUYECKOE 3HAYCHUE.

YCcTaHOBNIEHO, YTO B YCIOBUSX OTJAJICHHOTO OIyXOJEBOTO POCTa, B TICUCHU
pPa3BUBAIOTCS CTPYKTYPHBIC HW3MCHEHHS: HApYIICHHE OEJOK-CHHTECTHYCCKON W
PHEPTreTUYECKON (PYHKITMHM KIIETOK, BO3PACTaHUU MPOIECCOB TMMGOOOpa30BaHUs B
opraHe, HeJIOCTaTOYHOCTh CEKpPeTOpHOU (pyHKIMHU nieueHu. [lepopanbHOe BBEACHHE
KapOOHAaTa TUTHUS ¥ BBEACHUE KapOOHATa JIUTHS 10 Tepru(EeprH OIMyX0JIEBOTO POCTa
OKa3bIBaeT KOPPUTHUPYIOIIEE BIUSHUE HA CTPYKTYpPY MEUEHU U YIBTPACTPYKTYPY
renaToluTOB

[Tonmy4yeHHble pe3yJabTATHI HAllUIM TIPAKTUYECKOE TMPUMEHEHUE B
nabopatopuu ¢usunonoruu npoektHou cucreMbl HUUKDJI — dunmana Ullul" CO
PAH r.HoBocubupcka (Poccust), B maboparupuu ¢Gpu3noaorun TuMQpoIoTrudecKon
cutembl UHCcTUTYTA usnonorun venoBeka u xuBOoTHRIX KH MOH PK r.Anmartsr
(Kazaxcran), BHenpeH B kypc y4uebHoii nporpammsbl [II'Y um.C. TopaiireipoBa 1o
mucrutinHe «Kierounas Guonorusy 11 cTyAeHToB crnernuanbHocti «SB060700-
buonorus».

OCHOBHBIC TOJIOKCHHUSI HUCCEPTAIMH BKIOYEHBI B KypC JICKIUH I10
dbusuonoruu s ctyaeHToB B [II'Y um. C. Topaiirsiposa r. [1aBnogapa.

AnpobGanust pa6oTbl. OCHOBHbBIE PE3YJIbTATHI UCCIEIOBAHNUN OBLITN

MIPEICTABIICHBI U O0CYKJICHBI Ha MEXITYHAPOIHBIX HAYYHBIX KOH(EPCHITUAX

HAa MeXayHopaHoH  kKoHpepeHimn  «lIpoOGnemMbl  WM3ydeHUS  COXpaHEHUS
O6ropazHoobpasus 1 OnopecypcoB u ux ucrnoisibzoBanue. Kazaxcran Anmater, 2016;
HA MEXIYHApOAHOW  MOPGOJOTHUYECKOW  HAYYHO-TIPAKTHYECKOW  KOHKYpC-
KOH(EepeHIIMU CTYJIEHTOB W MOJOJBIX Yy4YeHbIX «Mopdojoruueckne HayKd -
dbyHIaMEHTaJIbHAs OCHOBA MPAKTUYECKON MEIUIIMHBD), TOCBSIICHHONW IaMsITH
npodeccopa M.A. Cy66otuna. - (Poccusi) HoBocubupck, 2016; na III
MEXIYHAPOJHONW HAyYHO-TIpaKTHUeCKoW KoH(pepeHnn «DyHIaMEHTAIBHBIC



HAy4YHbIE HCCIEAOBAHUS: TEOPETHYECKUE W MPAKTHYECKUE acrekTsD», (Poccus)
Kysb6acc 2017; na |l mexxayHapoHol MOP(}OIOTHUECKON HAYIHO-TIPAKTUUYECKOM
KOHKYPC-KOH(EPEHIIUHU CTYJAECHTOB U MOJIOJIBIX YUeHBIX « Mopdosiornueckue HayKku
- (pyHIaMeHTaIbHAs OCHOBA MEIUIIMHBDY, TOCBSAIIEHHOM MaMsTh rpodeccopa M.A.
Camoreiikuna. - (Poccusi) HoBocuOupck, 2017; Ha MeXIyHapOAHOW HAy4HO-
npaktudeckoi koHdepenuun «IX TopalireipoBckue urenus». — [laBmomap, 2017;
Ha MEXIyHapoaHOW KoHdepeHuu 1o aumdosorun. bumkek Kuprususa.2018; Ha
X MexayHapoaHol Hay4YHO-TIpakTHuUeckod koHpepeHmmnu «Jlumdomorus: ot
byHIaMEHTAIBHBIX HWCCJICNOBAHUHM K MEAWIIMHCKAM TeXHOJorusim». Poccus, T.
HoBocubupck, 2018 r; Ha MexXIyHapOAHON HAayYHO-TIPAKTHUECKONW KOH(EpEeHIUU
«AKTyanpHble MPOOJIEMBl HKOJOTUM M MPHUPOJOIONb30BaHus I[laBmogapckoit
ob6nactuy. [TaBmogap 2018;

Cessb  fpannoii  pabGorel ¢ apyrumu HHUP wu  pasamyHbIMH
rocyJapcTBEHHbIMH M MEKIYHAPOAHLIMU NMporpamMmamMu. Pa0oTa BbINOJHEHA
npu noxanepxke rpaHta AO «lleHTp MeXAYHApOOHBIX MPOTpaMm» JOTOBOP OT
Ne4141, ot 26 nexabpst 2016 ron (Kazaxctan) u OromkeTHOro (PMHAHCUPOBAHUS
HUUNKD3JI-bunuan ULul" CO PAH Ne 0324-2019-045-C-02.

Hyoankamuu: I[lo Teme muccepranuu omy6nukoBano 14 pabGot, u3 Hux 4
cTaTb B KypHanax, pekomenmoBanHbix KKCOH MOH PK, 2 crates B
MEXIYHAPOJIHOM HAyYHOM U3JIaHUU, UMEIOIEH HEHYJIeBOW HMIIAKT-(aKkTop IO
nHGOPMaIMOHHOHN 0a3e JaHHBIX Scopus, 8 cTaTell B MaTepualiax MEXTyHApOIHBIX
KOH(epeHU .

Crpykrypa U 0o0beM padoThl Mo Teme. J[uccepranusi COCTOUT U3 BBEICHHS,
TpEX TIJIaB, 3aKJII0YEHHUS], BBIBOJOB, CIIUCKA TUTEpATyphl. Q01N 00bEM PYKOIIUCH —
116 crpanun, Bikmroyas 18 tabmmum m 30 pucyHka. CHUCOK HWCIOJIB30BAaHHOM
JUTEPATYypHI BKII0YaeT 293 MCTOYHUKOB M TIPUIIOKCHHSI,



