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Chromium-Induced Cytotoxicity in CHO Cells

Hye-Sung Kee, Eun-Hee Sohn, Ii-Je Yu*, Seung-Hee Maeng* and Hai-Won Chung
School of Public Health, Seoul National University
*Industrial Health Research Institute

ABSTRACT

The present experiment was carried out to examine the mechanism of cytotoxicity of Chromium
in CHO cells. Chromium induced chromosomal aberrations in a dose-dependent manner. The most
frequent type of aberration was chromatid deletions and chromosome type exchanges were also ob-
served. Ultrafiltrates of culture media from CHO cells treated with Chromium induced sister chro-
matid exchanges(SCE) in CHO cells and Chromium induced lipid peroxidation. It was suggested that
indirect effect through formation of clastogenic factor(CF) as well as direct effect on DNA might
contribute to the cytotoxicity of Chromium.

Keywords : Chromium, chromosomal aberrations, clastogenic factor(CF), sister chromatid exchanges

(SCE), lipid peroxidation
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Fa4ol 23t J4A| o]} fodol} DNA At 5
oA Fe F7kol A B o} Al et o] A
] DNAe 2Ha-gro g vepdz| ¢a Akdxltef
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T vlfaEEe] 548 g g &
dgozH FEEAMY CF A HsAE A48t
o} FZE(Chromium)< J7F 2 58 wFAA]
WergAgle] ded sled k=E : CrliD2
IARC(1980,1987)°ll A1 <17b-& dibo 23 B5-4-8
ubobAd o] 27 & Group 3 0.8 179 whd 67128
(Cr(VD)& 22 ogsby d4-59 £4& Ed2 3}
o] Group 1 28 &F=de). Cr(lD- Mxeh-g 4
A g3t Fobr) bl shgw, aE71A) 5t
79 A Fahe wbd, Cr(VD2 774, 287), 3%
£ 8l F9) 7kedie FE Cr(VD2 Al Zulof
FRE =289 oF 90% HEE AXsR= Cr(lD &
B2 w2 gd5cky dedAQe) 2ng f4
2 EA o Agshs A F9el - Cr(VD
2 2 e A Zuell4] A=A Cr(llD) o2 525
oz}, Cr(VDell vlal Cr(llDe] Sl = ut
tAle] akEr) #-E3 o] f2A Cr(lIDY Az &
“(cellular uptake) 54 #5F& & 5 gled ol
g zEo BAlgt AlEu] diAbay ol f3d 5
A32] 713& oA =® k3] o= x| £37F A A o)}
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Cr(VD2> A xehg 7t2Ade] 5535 a2 kel
= Co(IV), Cr(V) 7l Ed-& A Al Zue
A AAE elAAIQE Crll) 2282 #i=ofAlc)
o]l et Azl DNA &4 2 a2F02 &
=5 DNA-whA vlarh AAdse 3L target
geneSollA] # Fedwe](point mutation)”t FEH
o et FFE el Felbeljle] 2EWANERE
Qlz], ZE9] sl Fab Al Ak e gl
Z) = o}a] x| ol 2B 07 g EFoiw
olatA ol 7]HL o s BuEgsict” & A= =2
29 A xE=A7]%e] DNAC g 24 =t8o) 23k
Q1] iz Alzubo] wj sl CFoll 2f8h 213 2H4
o] 2|3t Al x5 ghalslr] ¢la) Alah=qdc).

IL X2 % 9

1. MIZZHH 2k

CHO-K, AE£E 10% Seio} "ol z3ghs
McCoy's 5A ¥iA] oA 5% CO7F 5= &27]
of wheFsldrt.

2.NEMEE

67t=282l K.LrO0-5 10, 20, 30, 50, '# 100 uM
o] FX sl CHO AlZedl xe]sky 3417F F ks
SMo g on AHgulE 1543 Frheksts 2}
FrgdlA 200709 SlEE # &) petri dishell A 7-
9l gat wiokghF Yebbi= colony & ksl

3. MR O|AF 24

CHO Azl =28 5, 10, ¥ 20uM9] =52
341 7F Aetsbar qlitsheg- o 2 Al Aghe 1547
F7hlokdF AN A RS 2R skde)

4. HFEHEQ| Ha|2} XlofH A mEHEN

CHO Aol zZEL 10uMY ¥e& AHasin
18417k v okghF wiokel & F=7]&ked 150 goll 4 6%
7F ¢lAl Rl gicte AFZ98-S Diaflo Ultrafiltration
& Alslsted ER1eF 1,000-10,000 daltonrtele] &
AL 408 F=(500 p) 2 FE5Fskdch o wlok
2289 428 CHO HF xe}s}ir 5-Bromo-
2-deoxyuridineell 36417t xEFAIZIFE A 3led
50702 Al EE gjo) 2 Ad=sle] sabsiodc) Y

5. X| @ apabat

CHO Al Eol 2E2 10, 20, ¥ 30 uM9] F=2
A 2)sle] wiokgtE A EE $73}e] homogenizer
& #3178 3 Thiobarbituric acid(TBA)2}2] wh&-
© % A= Malondialdehyde(MDA) %8 &3
shodo).”

. & 1}

CHO A X 228 FEHZ A F JE4E
& Fstdeul(Table 1) 229 5271 F713H
e} Al ZAZ-Eo] 243 eH(P<0.01).

CHO AlZ2] GAI7|el 288 FEHE A=aFd
o] A olAFRI it Table 29 ). Heldt 2%
o] 50} Z715kel ael A ojate] FolElE
73 sfo] vhebtrh(P<0.01). A EA 89 o]Ate] T
tro] viepytow dM A o]A} F wahe o)Al Hl
E7b Fee) ) A F718F A o] Bolslch

CHO %ol aEL 10uMe FEZ #2]s}o]
18417 oA Bejald wlokFsE8-8 oA A
23 CHO AlZel Ae]ale] 36217k viekgoll zpojd
A w3l s v wsgivTable 3, Figure 1). 2%
9] FE 10 pME A ol AAEEE 974%2 H)
Fot 1007] Az AMA o)a) MER]ge] 10.7%
2 a4 A3 A9 20 uMe] 11.0%2} B)523817] wlFo)
<t Table 3, Fig. 101141 Miwtet 2o] Alx=t =)
A MA wE Tt Med+Crl0 ol v)ste] Med+
Cell+Cr10io] o folshAl & A o2 Hol(P<0.05),
Alszele] zhg-0 2 Med+Cell+Crl10atell4] CFel 2
sy o] BAFHIS Aoz A7

CHO Az 22 Sx¥e Ael3ts 18X 7%
o TBA ®A1-& Aldsto] z|Azp4abstel o)) MA
%l MDAS] ¢k& &3t Axb= Table 49} e}, =

Table 1. Cell Survival Rate by Chromium in Colony
Forming Assay

Dose of Chromium No. of cells Relative Sur-
Treated(pM ) (Mean+S.D.) vival Rate(%)

0 195.3+£1.9 100.0
10 190.2+2.4 97.4
20 167.8+6.0 85.9
30 120.3%0.7 61.6
50 73.5%t4.2 40.2

100 11.1£0.7 5.7

No. of cells in treated plates
No. of cells in control plates

Relative Survival Rate(%)=

Korean Journal of Environmental Health Society. Vol. 22(4)



Chromium-Induced Cytotoxicity in CHO Cells 79
Table 2. The Frequency of Chromosome Aberration Induced by Chromium
Dose of No. of  Percent of Structural Aberration/100 cells
Chromium Cells Aberrant Chromatid Type Chromosome Type
Treated(uM)  Counted Cells Exchange  Deletion Total”  Exchange Deletion Total”
0 300 4.0 0.0 1.3 1.3+1.2 2.7 0.0 2.7+0.6
5 300 10.7 0.0 5.3 5.3:£0.6 5.3 0.0 53+1.2
10 300 217 0.0 13.0 13.0£1.7 7.3 1.3 8.6+0.6
20 300 29.0 1.0 17.0 18.0+1.7 8.0 3.0 11.0+1.7

¥ Each datum is the mean and standard deviation of independent experiments.

Table 3. Effect of Concentrated Ultrafiltrates of Media from CHO Cells Treated with Chromium on the SCE Fre-
quency in CHO Cells

Type of” No. of Cells Total Total SCE SCE/Cell SCE/Chromosome
Ultrafiltrates(uM ) Counted Chromosome ota ‘ (M+S.D.) (M=£S.D.)
Med"+Cell(Control) 50 962 386 7.72%+2.19 0.381£0.139
Med+Cr10 50 974 482 9.64+2.96 0.483+0.167
Med+Cell+Cr10 50 968 575 11.50+3.25* 0.595+0.170

® Concentrated ultrafiltrates of media from CHO cells treated with Chromium(G, treatment).
b :
Media
* Observed value is significantly higher than Med+Cr10 value(p<0.05).
* Observed value is significantly higher than Control value(p<0.01).

Table 4. Effect of Chromium on Lipid Peroxidation
i CHO cells

Dose of Chromium nmole MDA/mg Protein

Treated(pM) (M£S.D.)

104
3 o 0 2.17+0.37
3 10 348+1.75
5 o 20 6.22:£1.70
30 4.68+0.36

9] A58 (combined form)2.8 Z2&pq Cr*-Cr*
ArelE o] slgtE-g AR =89 glAdl x|

Med+Cri0 Med+Cr10+Cell

Fig. 1. Effect of Concentrated Ultrafiltrates of Media o3 3kol] Al B-& A7} o] Folx] gl o E3)
from CHO Cells Treated with Chromium on o of s} 03?0“/(“‘ s)e) H‘—__}'o‘;}'}\éol °J%‘-5]1314.

the SCE Frequency in CHO Cells. R
Cr(VDEgHE<al K Lr0y, Na.CrO,, K:CrO. Ca-

CrO,, 28] PbCrQ, 52 E. coli & Salmonella

L

9 sxd wet Frlshe 43S BelFa gl
Ha FE9 30 uMell M+ 238 FAstd ) o)
= 3FY] AESAuF A} 2 Absbed 7] oE
o)z} A}

Iv. 1

&

AEE A7t FHE A8 F2 o) dis)

typhimuriume 183 A AA Follo] frtgde
2 et} Kanematsu £(1980)2 KCr.0-&
Aoz vepgrly R sty Cr(D3grE<l
CI'K(SO4)2, CI‘Clx, CI‘(N03)3’\9_‘ %ﬂlﬁo]% ‘?T‘%_}'%]’
2] 9stovt KMnO.E H7lsled 6712 A &hslA 5
"d %Od\:ﬂo]% T"r‘%ﬁ}‘ﬁb} KzCI‘zO7. ZHCI'Oﬂ%‘
Chinese hamster line V79/49l)4] A E£-54 ) Zof
WolAd-s Bgoer K.rO~2 CHO AlX9 HGP-
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