J. Exp. Biomed. Sci. 12 (2006) 261-265

Cytotoxic Effect of Hexavalent Chromium on C6 Glioma Cells

Seung-Han Suk!

Department of Neurology, Wonkwang University Sanbon Medical Center, Gyeonggi-do 435-040, Korea

Toxic effect of Hexavalent chromium (CrQ;) on various cells and organs has been well recognized. However, the
mechanism and degree of cytotoxicity of CrO; remain unclear. This study was performed to examine the cytotoxicity of
CrO; on Cg glioma cells by measuring cell viability. The XTT assay, one of the sensitive methods to determine the cell
viability, was taken to examine the viability of glioma cells treated with CrOs. In this study, not only decreased the
number of glioma cells but morphologic changes of them were noted and cell viability decreased in a time and
dose-dependent manner after treated with various concentrations of CrO; for 48 hours. ICy and ICsp values in XTT
assay were determined at 25 pM and 55 pM CrO;, respectively. These results suggest that Hexavalent chromium has a
highly cytotoxic effect and has a time and dose-dependent cytotoxicity on Cs glioma cells.
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M Zufjkel] AR Aleko 2] Fetal bovine serum (FBS)S
H|%& Dulbecco's minimum essential medium (MEM) 3],
penicillin 2 fungizone- Gibco AFANA T3 01, 23-bis
[2-methoxy-4-nitro-5-sulfophenyl]-2H-tetrazolium-5-caboxanilide
(XTT)Z 8]% T phosphate buffered saline (PBS) ® 67}3%
(CrO;)2 Sigma Chemical AtellA Zk2t 4)slsich

nelius, OR, USA)E }%’3}%\ © U:], AEF9] Aike Turkd
AL 7] (Marienfeld Co., Mergentheim, Germany)& AH&-
stoeh XTTY H 8212 ELISA reader (Spectra max 250,
Molecular Devices, Sunnyvale, CA, USA}S AM-&3}3T}.

3. M ZHjQf

Cs AABUFAEY] vk MEM =Xl 10% FBSE H|&
Bl penicillin (25 unit/ml), fungizone-2
MEAL L LA FS flaske] MEE 0.25% trypsin-
EDTAZ A2[d ¥ Tuk® TARZ HEE 5X10° cells/
mi7t GEE TR GNS nsir

PBSOl ¢l 1 mg laminin®] AFNE gz B
T Ad93Y 283 45 343 ohs 24 well plated] 200
18 8531 315 g 5o AFAHY. AF 985 ¥ PBS
2 5 A A AAHS o2 3% BSA (Bovine serum albumin,
Sigma Co)E ZF welld 200 ul¥ F7lstd & 183 & 1}
Al o]& PBSE F 4| ¥ MA5Hc) vlioks Co N7 nFA)
EZ 5X10° cells/ml WEE Bk o Y 24437 59
Hjgstdth Y 48 F G0 E 44 58 Md o
S 48A17F B ¥ e ths PBSE F Al ¥ Al

t al, 1996).

H7rsted AHgIT

Coating Laminin
} 24 hrs (incubaﬁoﬁj
Seeding cells
! 24 hrs (incubation)
Adding hexavalent chromium
1 48 hrs (incubation)
Adding XTT
| 4 hrs (incubation)
Reading XTT absorbance at 450 nm

Fig. 1. Flow Scheme of XTT assay.
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5. SAXE]

AFAF e FAAZE students' t-testol] F3H T
P-value7} 0.05 W] A9 Fog Zo= A

2 1
1.Cro3e| sZ0f 28 MESY

1, 25, 40, 55 uM CrOy7F 2449 w2 ¥3E w|ekalo)
Cs AALTALE 48 T vlFst U5 AZAEES
XTT assay®ll &j8le] AZEA3ck 7 47 1 M2 %
o M= MENEEL PET 100% (5.4410.24) v18H] 99.6%
(52+03DE ER o, 25 pMo A o] AEAEEL 95.6%
(520£0.29)2 UER} TRl H|3ke tha Atk &
3k 40 pM S CrO; A E A= 82.0% (4.4610.52)2 Ve
o] Al hzFo) et tha FZAF Ao veith o
1} 55 uM Cr0;9] H2lel A= Fig 291 A8 AE571 2
Z25o], I YEEo] 585% (3.1840.13)E LtER) o] o
zatl] Hlgld F3hA ZAag Aoz Ve (P<0.05)
(Table 1).

2. MZHoll 28t CrOs2l MZESY

Co NANFALE 55 uM CrO57} 38 vt A 12,
24, 48, 12M 7t Fb vk o MEAYEES XTT assayol
ojgte] AFEAESITE 2 AT} 12413 F¢t vl E Al
FAEELE UET 100% (3.4210.26) H)Et 74.5% (2.57+
0.13)Z eI} ThA ZAEIGITE 8, 24417 B M e
AP HEREES 60.6% (2.091034)F e} o
Zrol] vlate] oFzh stk Ed, 484133 72417k
CrO; Aol XE 42} 47.5% (1.6420.21)9} 44.6% (1.54+0.15)
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Fig. 2. The photographs showing cultured Cg glioma cells. A,
Many Cg glioma cells in control group. B, Cg glioma cells treated
with 55 uM hexavalent chromium (CrO;) for 72 hours. Decrease
of cell number and loss of cell process are noted. X< 250

Table 1. The cell viability of hexavalent chromium (CrO;) on Cq
glioma cells in concentration by XTT assay

Group
Concentration of CrOs (WM)  Mean £ S.D. (% of control)
control 5.441+0.24 100
1 5424031 99.6
25 5.20+0.29 95.6
40 4.46%0.52 82.0
55 3.18+0.13 585"

C¢ glioma cells were incubated with or without 1~55 M CrOs
for 48 hours. The value represent the mean * SD for triplicate
experiments. *P<0.05 (Student's t-test)

2 Yeht gzt Biste] st ask Ao JEkt
o} (P<0.05) (Table 2).

3. XTT [Cgo} 1Cso

l

XTT ICy ™ ICse s E74317] $3te C A nLFM X
Croy7) 1~55 yMe] =2 72t 28+ HOQHOM 4873k
Zob wiokst oe XTT %358 3890t 2 27 Cro,
2] ICe XTTspe 242t 25 pMF 55 pMollA LebgT)
(Table 3).

Table 2. The cell viability of hexavalent chromium (CrQOs) on Cg
glioma cells in incubation time by XTT assay

Group
Incubation time of CrOs (hour) Mean £ S.D. (% of control)
control 3.451+0.26 100
12 2.5740.13 74.5
24 2.09+0.34 60.6
48 1.6410.21 475"
72 1.5440.15 4.6

C glioma cells were incubated with or without 55 pM CrO; for
12~72 hours. The value represent the mean + SD for triplicate
experiments. *P<0.05 (Student's t-test)

Table 3. The values of ICqy and 1Csy of hexavalent chromium
(Cr0Os) on C glioma cells by XTT assay

XTT assay
1Cy ICso
25 uM 55uM

Cs glioma cells were incubated with 1~55 uM CrO;, respectively.
The values were determined by XTT assay in C¢ glioma cells.

Cell line

Cs glioma
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£ F9kelt} (Gilini and Marano, 1979). 53], 671382 <l
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2 2¢#4 9o} (Bianchi et al., 1980; Norseth, 1981). ¥ A7
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g F 1~55 pMe] zZHzhe] =g e 7hzhe] wjokdloA
43A17F Foh wioket o MEANEES XTT assayell 2514
ZAFIRTE 2 A C AAUFAEE Cr0,9] Helsk
dlEste] MEAEE ZAE YERL 53], 25 uM} 55
pM CrO;9] AglsXoll M= 22 XTTo XTTs 48] Al
AEE&S YEIT. Borenfreund®t Puener (1984)= MTT 4
ot NR A2, XTT AFEFH 22 colorimetric assayll 2l
o]A] o]e] FUFkS MTTs°lH NRso, XTTso 4] 100 pM
°)3hA EA (high-toxic)o] 2+ 3™ 100~1,000 pMe]
W F2+54 (mid-toxic), 1,000~2,000 pMol® A EA (low-
uM o)dold FEA (non-toxic)o) 2t FAF}
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67tAE (Cr0y)9] AEEAS dolrr] Yty Croy7t 1,
25, 40, 55 pM2] =2 74z ke wjFlol A ¢y A B
ZAZE 48717 B Y3 T AXEBESS XTT assayl
olsto} AT 1 A3 CrosE Cg AR TEAE
2o Fxof viasl Axe JEEE vExT vlsteq &

A AAANROH XTTed XTTs 32 242} 25 uM, 55
uME] Cro; AelellA WEelstch o)4de] Z 7= Borenfreund
9} Puerner (1984)9] SATA7IE 23] THHA AL
2 veion MEejde a5 22 FE5FY Axsy
& B vl f-E3 BT shuetn Azt

el 2
o] =& 2006 AFrhetare] wH] x|l oJsiA <
.
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