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In this work it is studied the effect of carbonized material on the basis of rice shell (CRS) on human and bovine
aortic endothelial cells and it has been found out that at less concentration of CRS does not exert influence on growth of
cell cultures.

Of late years in medicine more and more it has been speaking about blood vascular illnesses. And there are
various methods of treatment. To introduce a way of treatment in practical application it is necessary to investigate all
system of blood vessel. Here the leading role plays endothelial cells. In this work it was investigated the effect of
carbonized materials on the basis of rice shell on human and bovine aortic endothelial cells. Researches were spent in
laboratories of cellular biophysics and microbiology of Aahen University of Applied Sciences (Germany), the special
attention has been given prospect of use of the given material for creation of selective and inexpensive systems.

Materials and methods

For the experiment it was used two types of endothelial cells; human and bovine aortic endothelial cells. All
protocols working with these cell cultures showed below;

1. Preparation the medium. It was calculated the needed culture surface area according to the plating confluence
and filled the appropriate volume of PromoCell Growth Medium (DMEM supplemented with 10 % fetal bovine serum,
100 U/ml penicillin, and 100 pg/ml streptomycin) (at least 9 ml per vial of cells) in cell culture vessels and placed the
vessels in an incubator (37°C, 5% CO?) for 30 minutes.

2. Thaw the cells. It was removed the cryovial from the liquid nitrogen container and immediately placed it on
dry ice - even for short transportation and submerged the vial into a water bath (37°C) and continuously agitated for 90
sec.

3. Disinfection the vial and seed the cells. Thoroughly rinsed the cryovial with 70% ethanol to avoid microbial
contamination. Then, wiped the vial with a tissue. Then it was opened under a laminar flow bench and resuspended the
cells by carefully pipetting up and down and was transferred to a cell culture vessel with the prewarmed medium.

4. Incubate the cells. The vessel placed in an incubator (37°C, 5% CO?) for cell attachment and replaced the
medium after 16 — 24 hours.

Then to the ready cultivated cells (cell confluence 70-90%, that is pg/mm?) had added the sterile activated
material on the basis of rice shell (at the concentration of 5 pg, 10 pg, 50 pg). Then the cells were washed with PBS,
and then used Diff Quick method. After staining the cells were photographed under an optical microscope (Laser
microscope, Axiovert 100 M). The cell number was counted at 12 different areas. Data were averaged from three
parallel experiments, which were normalized to that of the control.

Results and discussions

Human Aortic Endothelial Cells (HAoEC) respond to cytokine stimulation by expressing cell adhesion
molecules. Aortic endothelial cells have been used as an in vitro model for the study of morphological and ultra-
structural changes of cells.

Bovine Aortic Endothelial Cells (BAoEC) are an economical alternative suitable for the studies of endothelial
function and endothelial metabolism. These cells play critical roles in cardiac homeostasis.

As shown in Fig.1, after culture with different concentrations of CRS for 24h, there was a dose-dependent
decrease in number of viable cells with increasing dose of the CRS for cells.

Below it is shown photos of HAOEC and BAoOEC at different concentration of CRS. It is noticeable that at 5 pg
concentration of CRS does not effect on HAoEC and BAoEC growth as shown in the graph and the number of cells
reached 19485+2 (HAOEC) and 19475+2 cell/cm* (BAOEC).

At 10 pg CRS concentration the growth of HAOEC reached 8085+1 cell/cm? as so BAOEC’s 8360+2 cell/cm®.
The number of cells decreased to compare with control. In the control HAoEC growth showed 18425+1 and BAoEC -
18425+2 cell/cm?. Survivability at this concentration of BAOEC is higher than HA0oEC.

In Fig. 1 it was obvious that HAoOEC showed no growth at 50 pg concentration, but BAoEC grew and cell
number formed 1030 cell/cm®.

In figure 3 shown that BAoOEC was less affected by Rice Shell to compare with HAoEC. But both of endothelial
cells grew well at 5 pug concentration of carbonized material.

The made work has shown, that at less concentration (5 pg) of carbonized material does not exert influence on
growth both endothelial cells and even is noticeable that cells grow well with comparison by the control.
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Figure 1 - The growth of HA0EC at different concentration of CRS (ug/mm?)

5ug 10 ng 50 ug control

Figure 2 - The growth of BAoEC at different concentration of Rice Shell (ug/mm?)
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Figure 3 - The viability of HAoEC and BAoEC at different concentration of CRS

The results showed that the morphologies, attachment and spreading behavior of the CRS-treated cells were
similar to the untreated control cells.

The made works demonstrated that the CRS exposure cased no cytotoxicity on endothelial cells. These findings
will be used at the further work with other cell cultures.
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TyYKbIpbIM

byn kymbicTa Kypill KaybI3bl Heri3iHaeri KapOOHHM3JENIeH MaTepHalJblH aJaM >KoHe OyKa aopTalbl
SH/IOTEIHANBABl  KICTKAJapblHA OCEpl 3EPTTENIAI JKOHE KYPIIl KaybI3bIHBIH TOMEH KOHIICHTPAIMSACHI KJIETKa
JAKBUITAPBIHBIH OCYiHEe 9cep eTHeUTIHAIri Oenriti OOIbL.

Pe3rome

B nmanHO# pabote wmcciemyercs AEHCTBHE KapOOHHM30BAaHHOTO MaTepraja Ha OCHOBE PHCOBOHM IICIyXH Ha
SH/IOTETHNANBHBIE KIETKA YeIOBEUECKON M OBIYbEil aOpThl, U BBLICHEHO, YTO MPH MEHBIINX KOHIICHTPAIUSIX PHCOBOU
[IeTyXHW He OKa3hIBAIOT BIUSHHSA Ha POCT KICTOYHBIX KYJIBTYP.

YAK: 632.727/.937.14
Bearubaesa A.b., CasmoBa H./I., lyiicembexoB b.A., Cmarynosa LI1.b., HycunoexkoBa A.A.

Beauveria bassiana CAHBIPAYKYJIAK UHOEKIIUACBIMEH 3AJTAJIJAHFAH
ASUAJIBIK IHEITPTKEHIH IHIKI KYPBLJIBICBIHAAFBI O3IHAIK EMEC
ICTEPA3AJIAPJbIH O3I'EPTTIITII'T

(Kazak ecimzik Kopray >KoHe KapaHTHH FBUIBIMU-3€PTTEy WHCTUTYTHI)

Beauveria bassiana canvipaykynax un@exyuscolMer 3a1a10aH2aH A3USLTbIK UWeSIPMKEeHIH [WKI KYPbLIbICLIHOAbL
O3iHOIK emec 3cmepazanapoviy e3eepeiwmici 3epmmendi. 3-wi mayiikme 3a1a10aH2AH wie2ipmKenepoiy [WKi
KYPOLIbICLIHOARbL  63IHOIK emMec ICmepasaniapovly 0OeiceHOiniel  H#co2apbliaimbsiHbl, ai  6O-ubl  mMayiikme OHbIH
MmemeHOetimini  aHbIKMAnovl.  J[emOoKCUKayuanblK — Jicytienep  KOMNOHeHmmepiniy — OeiceHdiniei  canblpayKyiax
uH@exyuAcuiHblY Oacmanksl KeseHiHOe, OYHAKOeHeninepOily KOp2AMbiC dcylenepine Kapcol 0a2blmmanamsiHObiebl
baikanowl.

Kasipri yakpiTra Kasakcranga mieripTkenep/iiH CaHbIH )KOIOFa TeK KaHa XUMHSUIBIK YIIbl 3aTTap KOJIAHBUIA/IbL.
Cou ceberTi eciMIiK KOprayaa FajJbIMIapAbIH AJJbIHAA TYPFaH MiHAETEep/iH Oipi - TAOMFaTKa )KOHE aJaM3aTKa 3USHbIH
TUTI30€HTIH, SFHM OWOJOTHSUIBIK Imapanap i3mectipiie ©Oactamel. COHBIH INIHIEC MHKPOOHOJIOTHSUIBIK JKOHE
OMOXUMUSIIBIK TOCLIIEP OOJIBIN TaObLIAbL.

durodartapplH CaHbIH OHOJOTHSIIBIK JiCIIeH OaKpLIayAbl MaijaiaHy 3epTTEyLIUIepAiH OyHaKICHEIIepaiH
TOFBILIAPJIApFa  TO3IMAUIIIH KamMTaMachl3 €TETIH MeXaHU3MJIepiHe KbI3BIFYMIBUIBIFBIH  Tyasipasl  [1, 2]
ByHnaknenenizepiH ~ SHTOMONATOTeHJIK  CaHbIpayKyJIakTapra  Te3IMIUIIK  MeXaHU3MJIepi  NaToreHJepAiH
JIIMMHHAIMSACHIHA OBIFBITTANIFAH, COHBIMEH KATap TOKCHHII 3aTTapjblH JerpajallusChiH KOHE OJIap/bIH MeTaboImn3M
xytenepin kKocansl [1, 3]. CoHpIMEH KaTap, PHTOMONATOTEHI CaHBIpayKYIaKTapFa TO3IMIIUIITIH 3epTTey Ke3iHAe,
JNETOKCUKAIMSUTBIK, OHIMIEPIiH MATOTeHAep MeTa0oim3MiHe OaFbITTaFaHABIFBL, CaHBIPAYKYIAKTAPABIH MHKO3BIHBIH
JaMy MEXaHHM3MICpiHIH Heri3ri KbI3MeTi aHbIKTanrad [3, 4, 5]. Bynm — SHTOMOMATOTeHIi CaHBIpayKYIaKTap.IbIH
METa0OJNIMTTEP/IH YJIKEH apCeHalJapbiHbIH HMHQEKIMSIBIK OKyileJepre KaTbICATHIHBIH JKOHE KAMTHTBIHBIMEH

OalIaHBICTBI KOHE MHUKO3JAPAbIH epeKile KacueTi — OyHakJIeHeJUIep/AiH aF3ajlapblHbIH YJaHybl —OOJIBII
TaOBUIATBIHABIFEIMEH OaiIaHBICTHI [6, 7, 8].
byHnakneneniepmin Herisri (EpMEHTATUBTIK IJKyHedaepi — JICTOKCHUKAIMSUIBIK MPOIECCTEPHIH  OpTYpIIi

KCEHOOMOTHKTEpiHE KaThICAaThIH MOHOOKCHI€Ha3ajap, J3CTepa3ajap JKoHE TIJIyTaTHOH-S-TpaHcdepasanap Oo0JbIn
Tabbutazpl [9]. O3iHIIK eMec 3cTepasanap OyHAKICHEIUICP/iH aF3achlHIAFbl OipKaTap aca MaHBI3bI KYHEJIEPiHiH
KBI3METIH aTKapajbl: ojlap OyHAKICHENIepAiH OYIIIBIKeTTePIHACT] YIIyAbl OCIICEH I KaMTaMachl3 €TETiH KOFapFbl Mal
KBITIKBUIIBI dQUPIIePIIiH SHSPreTUKAIBIK MaHBI3Ibl KaTaOOIM3MIH, MailapIplH MOOWJIICHYIH, COHBIMCH KaTap Maiibl
JICHeCciHAeri Maiapabl Kamaramacki3 erefi [ 10]. DcTepaszanapabiH KeH KeJeMli CyOCTpaTThl crielu(UKAIBIFBI OJIAP.IBIH
OpTYpIi A9peKeneri TOKCHHAEPHAIH IerpajallisCHIHIAFbl adpbIKIIa KBI3METI [oNleN. O3IHIIK eMmec 3cTepasanap
MeTaboJIM3M mpoueciHiae xoHe (HocHOopOpPraHUKAIBIK KOCBIHABLIAPABIH JICTOKCHKAIMACHIHIA, MHPETPOUATAPIBIH,
KapOboMaTTapIsIH, FOBEHOMITAPIBIH MPOIIECCTePiHe KaThICATHIHIBIFEI aHBIKTAIH [11, 12].

TokCHHIIK 3cTepa3anap MOJEKyJaNapbIHbIH JerpaJauusuiblk GYHKIHUIApbl HHOEKIHSIIBIK MPOLECCTEPIIH JaMy
Ke3iHze OyHakIeHeNaepi naroreHiep/ieH Koprayaa Heri3ri KbI3MeTTepliH OipiH aTkapajbl. YJIKeH KaH KeOeeriHiH
Galleria mellonella L. xynap3KypTTapbiHa >koHE >KiOek KypThiHma Bombyx mori L. MHKpOCHOpHUAMSIIBIK,
0aKTEepISUIBIK JKOHE CaHBIPAyKYIaK WHQEKIMsIapblHAa 63IHMIK eMeC 3cTepasaiapiblH jXKaHa H30(hopMaiapbIHBIH
MHIYKUUACHl JKOHE OJIapAbIH SpTYpJli OpraHzapiarbl OeNCeHIUNiriHiH e3reprimriri kepcerinren [3, 13, 14].
ByHnakaeHeminepaiH AeTOKCHKAUSUIBIK JKYHWEIEePIHIH CHHTCTHKAIBIK HMHTHOUTOpIApbH Konaany G. mellonella - HbIH
SHTOMOIIATOTCHIIK CaHbIpayKyJakTapra Te3iMaunirin Temenuxereni [4, 5]. ILleriprkenepmiH MHKO3 Ke3iHJIETI
JICTOKCUKAIMSUTBIK, (hepMeHTTepi OYphIH-cOHBI 3epTTenmereH [15]. Con cebenTeH 3epTTeyiepiH MaKCaThl a3HsIIBIK
meripTkenepain Locusta migratoria NEpHICUTNEpiHIH KaHBIHOAFBl JKOHE IMIKI MaWbIHIAFrel Beauveria bassiana
CaHBIpayKYIaK WH(EKIHMACHHBIH IaMybl Ke3iHAETi O3iHIIK eMec 3cTepasaliapAblH OCJCEHIUIIrH aHBIKTay OOJBIT
TaOBIIABL.
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