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yTo B Takux KoHIeHTpanusax KPII nokpbeIBalOT MOYTH BCIO MOBEPXHOCTH KYJIBTYPHI U MOTOMY 33JACPKUBACT
POCT KIIETOK.

B KOHTPOJIC KJICTKH B TCYCHHUC BCCTO CPOKaA Ha6JIIOI[eHI/I}I COXpaHAIN CIIOCOOHOCTD PaBHO-MCPHO
npoaudepupoBaTh M MHTPUPOBATh, YTO HIPacT BaKHYIO pOJb B TpoIlleccax pereHepamuu. I[lpu
kynbruBrpoBanuu ¢ KPIL B konnentpanuu 0,01 Mr/mi 3aMeTHBIX M3MEHEHUH He HabOmromaeTcs (PUCYHOK
2).

Takum 00pa3oM, pe3yIabTaThl MOJEIBHBIX YKCIEPUMEHTOB C UCMOJIB30BaHNEM (PUOPOOIACTOB B KyJIBType
kaerok T3B3 mokazamm, uro KPIII He oka3mIBalOT 3aMETHOT'O HETATHMBHOTO JCHCTBHS HA 3T KIICTKH.
JlaHHbIE, MOJyYEHHbIE B MOJENBHBIX AKCIEPUMEHTAX, JalOT HArJISJHOE MPEJCTABICHUE O TOM, KaKUM
00pa3oM MPoIecChl MOTYT OCYIIECTBIATHCS B IpucyTcTBuU KPI B ombiTax in vivo.
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Biocompatibility of carbonized rice husk with a rat heart cells line H9c2

The objective of this in vitro study is to explore the cytocompatibility properties of purified carbonized rice husk
(CRH) with cardiomyocytes. Microscopic observation evidenced that CRH cause slight modification in cell shape and
in cell count only after five days of culture. The effect of CRH bound to cells was tested by reseeding treated H9c2
cells. Cells from a CRH-treated sample showed an ability to proliferate at the small concentration of CRH. At the
concentration of 0,1 mg/ml CRH-treated cell showed a limited proliferation, however overtime cells continued to grow
and recovered in shape and number.

Keywords: sorbent, cell viability, cardiomyocyte, migration, proliferation.

H.II. Akumb6ekos, U. Turens, K. T.Tactambexk, A.A. XKybanosa
BuocoBMecTuMOCTh KapOoHU30BaHHOI pucoBoii meayxu (CRH) u kyabTypsl kieTok kapauomMunuTos (H9c2)

Lenp nanHO#M pa®oThl — U3y4eHHEe OMOCOBMECTHMOCTH COpOEHTa HAa OCHOBE KapOOHHM30BaHHOW PHCOBOW LIETyXH
(CRH) u xynmeTypsl KieTok kapaunomunuToB (H9¢2). Mukpockommieckoe rccienoBanne nokasano, 9to CRH B mameix
KOHIICHTPALUSIX 3aMETHOTO BJIMSIHUSL HA KOJIMYECTBO KHU3HECTIOCOOHBIX KIETOK HE OKAa3bIBAIOT, 32 CPOK HAOIIOICHHS
KJIETKA PABHOMEPHO MPONneprupoBaiu U MUTpupoBaiik. Takum o0pa3oM, pe3ysbTaThl MOJCIbHBIX YKCIIEPUMEHTOB C
HCIIOJIb30BAHUEM KapJIHMOMHOIIMTOB B KyjbType kieTok HO9c2 BwisBuin, uto CRH He 0Oka3bBalOT 3aMeTHOTO
HETraTUBHOT'O JISHCTBHS Ha 3TH KIIETKH.

Knroueevie cnosa: copObeHT, )XU3HECTIOCOOHOCTD KIIETOK, KApIUOMHMIIUT, MUTPAIIHS, POTUEpaIIHs.

H.II. Axkumb6ekos, 1. lurens, K. T.Tactambek, A.A. XKXybanosa
Kapoouuzgenaren kypim Kaysi3sl (CRH) Herizingeri cop0eHT nmeH KapIHOMHIIUT KJIETKA JAKbLIbIHBIH
(H9c¢2) 6MoChIiBIMABLIBIFbI
JKympicThIH OacTbl MakcaTsl — KapOoHm3zaenreH Kypim kaybi3el (CRH) Herizinzperi copOeHT meH KapAHOMHUIMT
KieTka HakpUIbIHBIH (H9c2) OHMOCHIMBIMABUIBIFBIH 3€pTTey. MUKpPOCKONMSUIBIK 3epTTeyjiep OOWBbIHIIA, TOMEHTI
koHneHTpanusaa CRH Tipmrimikke KaOineTTi KIIETKamap caHBIHA alTapibIKTall e3repicTep KepceTmenmi, Oakpuiay
OaphICBIHIA KieTKamap Oipkenki mponmdepannsuiaHipl jkoHe Murparmsiasgsl. Omait 6ojca, MOIENBALI 3epTTEyIiH
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nHotmxkenepi CRH copbentiniy kapauomunut H9c2 KieTKachblHBIH JaKbUIIapblHIA Kepl ocep TYFbI30aHTHIHIBIFBIH
KOpPCeTTi.
Tyiiin co30ep: copOeHT, KIeTKaIapIblH TipIILUTIKKE KaOiJIeTTiIIr, Kap AMOMHIIAT, MUTPAIIHS, TIPOITUQEpaITHs.

With the increasing interest to carbon materials obtained from vegetative raw materials by carbonization
and their application in medicine and biotechnology it has become a focus to investigate the effect of these
carbon materials on cardiomyocytes. Within the perspective of the in vivo use of carbon materials,
biocompatibility represents an important problem as so far has not been investigated in depth [1].

Exposure to carbon materials has been associated with increased incidence of skin and lung diseases [2].
But purified carbon materials are eligible for use with biological systems. In particular, local deposition and
prolonged release of appropriate agents is a promising avenue to provide effective treatments in humans [3-
4].

Materials and methods

Cells. The cardiac muscle cells are a rat heart cell line H9¢2 at passages from 69 to 72 were used for the
experiments. H9¢2 cells were cultured in Dulbecco’s modified Eagle’s medium (DMEM) with 10% FBS at
37°C in 5% CO,; the medium was changed every 2 days. Sub confluent cells were detached with trypsin and
reseeded 24 h before treatment at a density of 40 000-60 000 cells cm™ in a tiny Petri dishes.

Preparation of CRH. CRH were obtained in the Combustion Problems Institute at the high temperature
carbonization and were washed with distilled water, rinsed with PBS, and sterilized by autoclavation at 120
°C for 30 min.

Experimental approach. Cells were seeded and let to grow for 24h before treatments.

Treatments. Untreated control cells were administered the complete medium without CRH (1); treated
cells were administered the complete medium with CRH 0,001 mg/ml (2); 0,01 mg/ml (3) and 0,1 mg/ml (4).
The experiments were performed in triplicate.

Light microscopy evaluation. Cardiomyo-cytes treated or not with CRH were evaluated at relevant time
points by light microscopy to assess cell proliferation and viability: digital photomicrographs were recorded.

Number of viable cells. Myocytes were incubated for 24h at standard culture condi-tions to determine the
viability following treatments. The number of viable cells was determined with trypan blue exclusion. In
brief, cell monolayers were rinsed twice with PBS and resuspended with trypsin. The cells were immediately
stained with 0,4% trypan blue and the number of viable cells was determined using a hemocytometer under a
light microscope.

Results and discussion

Binding of CRH to cells. The attached cells were treated with CRH; the medium was changed after 24h.
This treatment showed that CRH did not bind the cell membrane and the repeated washing is able to detach
and remove them. When the cells were detached from the dish by trypsinization the absence of CRH was
clearly.

Cell proliferation and shape changes. As seen in figure 1, no difference in cell growth is observed in
CRH-treated (0,001 and 0,01 mg/ml) cells in comparison to untreated cells after one day of treatment. CRH-
treated cells were not different from untreated cells as regards cell shape. But in the concentration of 0,1
mg/ml CRH-treated cells displayed in shape and numbers in comparison to untreated cells.

Cell viability. Cell viability of culture there was not different between CRH-treated cells in the
concentration of 0,001 mg/ml and untreated cells; However, cell death was slightly higher in the
concentrations of 0,01 and 0,1 mg/ml. Trypan blue exclusion confirmed these observations (figure 2).

Reseeding of CRH treated cells. To determine whether CRH bound to cell membrane affect the repeated
seeding of H9c2, CRH-treated cell detached and reseeded. Three PBS washing performed before cell
trypsinization to eliminate the unbound CRH. As seen in figure, 24h after reseeding, untreated cells and
CRH-treated cells (2); (3) showed the average rate of exponential growth, while CRH-treated cells in the
concentration of 0,1 mg/ml showed a definite difference in shape, with a high degree of cell death.

This work demonstrates that CRH interact with cardiac muscle cells do not bind to cell membrane and has
limited effects on cell proliferation and viability.

Indeed this material shows no evident short-term toxicity toward H9c2 cells, as demonstrated by trypan
blue positive cells.
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Figure 1 — Photomicrographs of H9¢2 cells untreated (on the left upper) and after treatment with CRH in the
concentration of 0,001 mg/ml (on the right upper); 0,01 mg/ml (on the left lower) and 0,1 mg/ml (on the right lower);
magnification 40x

CRH 0,1mkg/ml
CRH 0,01mkg/ml
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Figure 2 — CRH-treated cell viability

Figure 3 — Photomicrographs of H9¢2 reseeded cells untreated
(on the left upper) and CRH-treated cells in the concentration of
0,001 mg/ml (on the right upper); 0,01 mg/ml (on the left lower)

and 0,1 mg/ml (on the right lower); magnification 40x
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