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ABSTRACT

This study was performed to investigate the applicability of 9 chromosome aberration and sister
chromatid exchange analysis for the assessment of cytotoxicity and cytogenetic effects of cad-
mium,

Induction of chromosome aberration and sister chromatid exchange in CHO-K1 cells and human
peripheral lymphocytes by 2 hour-treatment of CdCl, with various concentrations was observed in
relatiorn to their frequencies and types of aberration,

The frequency of chromosome aberration in CHO cells treated with CdCl, at G, was increased
with dose-dependent manner.

When human peripheral lymphocytes were treated with cadmium at G0 and harvested at 72
hours there after, the response was dose-dependent and all the aberrations were also chromatid
types.

There was no significant increase in frequencies of sister chromatid exchange in both CHO cells
and human lymphocytes treated with different concentrations of cadmium, It was suggested that
SCE analysis was not a good assessment method for cadmium toxicity.
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TE A2 & AYPANA Ft=Fo] Al
£ A9 SwslA ggey, SCEE Ando=
FEPch wnste ofAx QTR Holst
AsE & F AUch

B d7e 23 CHOME @ AHge dd+
o FIEES FEEE FAF F 4Nl Y %
A G DTS NS E FAMIY o|F Wyol
FIog EA4E gr1slr] A Yoz g
Ag vasted Aok

I.7dz %y

LA =

2 Ago AM2§ MXE= Chinese hamster
ovary cell(CHO-K A ) 3} AAgle] 2xydd]
gTeln, CHOMEE 10% $=iel¥H(CSL,
FLOW Lab) # 100 ug/ml$] streptomycin(HAZ-
LETON)& Z#Aj2l Eagle’s MEM(minimum
essential medium, HAZLETON)uj xjol] 3uj
FBA L, AHEdSTE AN AHF A
% ¥ (whole blood) & S-Elot@ Y A7}t
23E RPMI 1640(GIBCO) vj=joll ¥-f-ufj 23}
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e Z Fulr} 200008 A X E petri dish(dia 10
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g uRga A,
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Fig- 1. The survival curve of CHO cells treated with
various concentrations of CdCl,
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Fig. 2. Frequency of chromosome aberrations in

CHO cells induced by CdCl; with various
concentrations.
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Fig. 3. Frequency of chromosome aberrations in

human lymphocytes induced by CdCl; with
various concentrations.

Table 1. Frequencies of chromosome aberrations induced by CdCl; in CHO celis

Concentration 9% of Chromatid type Chromosome type
of CdCl. aberrant cells  Exchange Deletion  Total  Exchange Deletion  Total
Control 4 3 ~ 3 1 - 1
1x107°M 15 3 10 13* 2 - 2
2 x107°M 18 6 12 18** - - -
5x107°M 26 10 16 26™* - ~ ~
1x107°M 28 6 20 26™** 2 ~ 2
2x107°M 37 15 31 46™* - ~ -
* p<0.001 }
= p<0.001

Table 2. Frequencies of chromosome aberrations induced by CdCl; in human lymphocytes

Concentration % of Chromatid type Chromosome type
of CdCly aberrant cells  Exchange Deletion Total Exchange Deletion  Total

Control 2 1 1 2 - - -
2x107°M 8 - 8 g* - _ -
1x107%M 9 1 8 g* ~ - -
5x107"M 13 1 12 13%* -~ - -

1 x107M 6 - 6 6 ~ - -

* p<0.05

=p<0.005
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Atgte] Aot AAEgol F Y & UAE Ay

= Aog YEytt]

FhE B olg Aol e FeE N g 1w
W Table 1, 29 #3tt} Table 1, Fig. 4914 ®»
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Fig. 4. Types of chromosome aberration in CHO cells.

1. Chromatid deletion 9 Iso-chromatid deletion
3.4. Chromatid exchanges
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3. RHON A4 & 1 2H SCE ) 24

CHOM 2o 7= ES 1X10°M 3} 2x10°M <)
FEE XA F vEve Avgdgagis
= Table 33 #-&d), AXgd EZFolME 6.92,
1 X10°MoAl A& 7.08, 2 X10°MollA & 7.552 4
ol T ME {23 2jolF BolR gUon
(p>0.1), S4AZ AlLrE ) g 4 4 5 28 o
ME e dadol 3x10°Melate] BxdlAe
Ed%9 Mxe £% A1 24 7] (secondary
metaphase)ol e A7 I3 mEo] SCE
g AFE7NF Ve

Atz g el 72§ 1 x10°MollM 1 %107
M7= X2 & F9 d3e Table 49 224 2t
FEEE FAT 2ol E BolX ¢UtHp)0.5).

N.E 9

19723 Paton® Allison”& Al&e dgpe
HAes 5 xX10°MolA 3 x10°"MEZ7H= 9
CdCLE F9RE o #3 Fx=o FMH o]
2 B3R £, 19749 Leonard ¥ = FHE§,
w R olde] F5E A YT E ARE F A
FollA Al AutE Wdoh 22} Shiraish
9} Yosida(1972)" & W4 d 7= §3 48 el
E ltai-ltaizd & Ad SRS 56 a0y
S 2a83, 1976 Réhre} Bauchinger” & Chi-
nese hamster HyMZ 10*M¢] CdSO,& 3A17t
FoAl fud gaAeldg Bt Bau-
chinger£7(1976) = @3 712§l 2Agyo=
Z2 g FAREAAA FHHA 2ES dUh
198413 Ochi”E %3t Chinese hamster VA X
A CACLsed gl FNEe] Fute-AA
g Busgoy g HAgdA CdCLE 24417
A&£EAEYE A¥E TS o8 AxyE
AEAL FAol Haso] AN oE FAH ol
A& BAHNA U B

Deaven® Campbell®(1980)& A &) A}& 3k
Ao 2579 w7 2y te}t st=F ] A
EEAL FAMold F=r 2etiE B

Table 3. SCE frequencies induced by CdCl; in CHO

cells
Concentration  No, per cell No. per chromosome
cont rol 6.92x2.79 0.37
1 x107*M 7.08+2.68 0.37
2x107°M 7.55+2.54 0.44

Table 4. SCE frequencices per cell induced by
CdCl; in human lymphocytes

Concentration No. of SCE
cont ro} 4.28+£1.12
2x107°M 4.48 +1.53
5x107M 4.04+ 1,17
1 x 107M 4.44+1.54
5x107°M 4.30%1.60
1x107'M 4.13+1.23

Y & gAY dw A glutathiono] EEH
o} A% disulfidert Ca**'5} Agste] =4S
#aAFER A FE7 wol el wel H4
Aol el f& ofshAlA & UA drhal IR
®, OchiE”(1984) 9] HYPoIN=E FH2e A
712121 HEPES-Hanks$+& 8 9-& A}23 7 9ol
2 10% Sejotd A S Hore viFY & AHE3 3
S} Gl g Yol of 25~3u)7} HE B
s T,

Qolpe o] AFERRE =g 23 &
Aol 3ol fg, T A e uAYE FHEH &
S RAHo g By AL oA MeE g
23 F7'=F9 5%, FAAzL YA 83
o % 2 v% 21 4y Med Ax F
Foll we g ¢ 5 ded, ® dgdaMe
CHOM X9} AMgte] Aol A Pyt-s-AAE &
23 F AR oy Axol uet 2 PFge] tha
dolslReg AT & UUT FAA o) FEA
S =gl AA ALA7)7 AsiMde PP
ol AAES EUZ VIHES EFESsior ¢ U g
o] glm B Aol AMEHA AP™AE 2
A#V} Fur-g BAE VeEbd Ao Hol sl= g
o &® AXolre FAM|FEHL FHE
ARzl f&stga Borg,

Ochi®t Ohsawa®’(1983)% Chinese hamster

—115—



Vel Eo A CdCLE 2A FARSw P49
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Gg doyju o] ALS endogeneous nucleases
9] 982 o)Z 1Y (double strand breakage) 2
=5 DNAZ} B gl wtet o-& F7] (meta-
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AFz9 g7tg2 BrdU7F ¥X]8tA Hi &
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Az A Fo A 2ol g @ o] Pojyt
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AAl BrdU9 5%, 9% 2 PHAS 55 4
HAZRAE 7|&9 3o 71 W3] 299 23
2 Aol FA3HA st 7] W&ol o] 3§ e
ui A & 4 AT

E AgEdAes $70 ZE2HAS W B2y
A Adare FEaA de JH Y-S ZAske
Gorl71 8] Aol A= F-8§ et AHEA, A}
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