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BEA N FtEgo] Adshd Folv Al ¥
AR wil Ft=Fo] o7 YA A FHEo|
gt =4¢ veded(Shukla and
Singhal, 1984) ©tdog z88 3% A%
NEAF AT 95T HIlFgo] dojudrt
(Schroeder et al.. 1965). 7t=§<9 SA
e 7)1 olAE BE WelA A ¥skenvt
AEZY ZHolAbe) 2HE #Ado] glow AN=Z
EolAel Az gr gz LA Ud
(Verbost et al., 1989).
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FEo zA-o] oy HeolAl HE MR XA}

2 d7e 199149 ghnshezlgaAe d7H gl
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£ d oIt} (Nicotera et al. 1989).

A FtlEgdl g oR FNE LUE AT
o FR7|Holgtm & F Uvt. WEA =8
o} sl ztellA metallothionein(MT) ol
g AEAFe] dwlde] A H Cd-MTY
P2 e 2R WEHD ole HARE F
sta] AlFd FFErk(Dudley et al.. 1985).
A7pe] ApFAClA AE wo] Cd-MTREH
FeE FtEFol&2 A #4348 48 F 3
tlo Feh(Louis and Klaassen, 1988).
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Caz+ A3 ol dslA Carz) v]=3 213

7R 22 (Ghijsen et al.. 1982), Ft=H°]
st A EHo|t 2FEH e Cat F4o
AA ol AEW FAHel AAXA @t
(Verbost et al., 1987).

B AdgdMe teziy §%" Cd-MTH
Cdel A9d AEas LFEA e oju gk gk
< 7, ole TFEo olFdANH ojuF dnA
o] AeA] deotrr] st #F e A ME

529



530 Korean J. Zool Vol. 36, No. 4
oa AR Eolstm Cdsh MTE Aelst  £2417 2% dzTdde 148 2Hosry
Be u o A= Ca-ATPased] BAEE  MA3] Fristd meatare] d¥ido] Exjsh=
25l ol H]xE AES Golrma AA 208 FEE HAFHA peakrt WEEem, 40
ek 3 RGN 60% ¥H Ajold] Eajgel Ao ©

A% 180-220g2] Sprague-Dawley#l
gAel CaCly,® d3lFAlele] HE HZd
Seigos9 W (19812 MFEAY N
9o} Sephadex G-75 columnel] £&A]7]
CA-MTHEHS wgten o A5 digestion
% AAs3 AAS(atomic absorption
spectrophotometer) & ©l &3t 7l=H& 3
graled CA-MTHEL S FA3iich. oA =
& Al8Z DEAE Sephadex A-25 o] &mg
219} desalting® B3t WEdzAET. &
5t x% A8 E Laemmli® WH(1970)2 2
12.5% gelolAl A7l9EE Aldsd Ve
MT band& &9lsta zHehlo] §&AIAM Al
¥t microsome? Ca-ATPase @737 A4
AHEBER T

AHA AQxee] Bfole van Heeswijks
o] W (1984)% ol &3t . microsomes

Koglo —ob b

o}

CaCl, AAY(Cinti et al., 1972)& 4% ®
gao]  Estdo. w2 d AEes

microsome®]| 7Z1=FE FE=H(5 pug/ml. 10
pug/ml. 20 pg/ml. 50 pg/mDE A2 2S¢
9t MTE A elgt 3% 747t Ca-ATPased 24
& zAMEIE Y. G 5% v #¥E 54
24 Rorive®} Kleinzellere] W (1974)% ©l
%393, Na-K ATPases #4& 1mM¥
ouabaine2 2 JAstHen, FAdH fFude
dg Zsle FAFAHEE AEIIATHChen
et al.. 1966).
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M X3 £38< Sephadex G-75 columndilA]

W2 peak”t YEMETE olo] whle] A Eiee
HEFS A FodMe dEzaodA vehd
peak9dlxe dlzgol EAdA 4T MT
peak”Zl 35¥1& M &ste] JebdH(Fig. 1).

Sephadex G-75 column®lA £2&% 84
2 5g MNRY 7legA @S ¢ 43 MT peak
9} Bt B Ft=F peak’} UEILH,
FI=H F5+ peaki#o| 0.13ppmelich

Sephadex G-75 column® peak ¥¥%&
¥23%ta) DEAE Sephadex A-25 columnel
A oleadd & 9 254nmolAH FFEE AL
3t Ada 348-& A3sted MT-119] peaket, 46
HE HAFee] MT-19 peak®s FHA3AT
(Fig. 2).

Sephadex G-15 column® ©| &3t &&9
zt E8& gpectrophotometer® 254nmol A
2235 Az 153 F8E& 422 saltst AA
d MT-peak’t Yebutek(Fig. 3).
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Fig. 1. Elution profile of the Cd-treated rat cytosol by
Sephadex G-75. The indicate (| ) shows the protein
peak. Cd peak by AAS is found at the same position (W)
on the X axis. —: control rat cytosol (254nm) — AAS -
Cd-treated rat cytosol (254nm)
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Fig. 2. Elution profile of the Sephadex G-75 peak
fractions by DEAE Sephadex A-25. Cd-MT fractions by
Sephadex G-75 were collected by linear gradient of
sodium chloride (5mM-400mM). Two MT peaks { | ) are
shown.
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Fig. 3. Elution profile of the Sephadex A-25 peak
fractions by Sephadex G-15. The peaks of the fraction
numbers {10~ 20} are desalted MT proteins.

31KD ¥9°l bande ¥°] 378 S #&d
T UAAH(Fig. 4).

Ca-ATPase® ZAEZ 337 At A
& M Eao] 5 pug/mle FI=ES Heldt B¢
A=t xT) vlste KostA A
(p<0.05). 20 pg/m¥% 50 pg/mle) 7I1=%
elgt AS 78.7%., 70.8%% 7% v,]o};ﬂ
7”\'6}“‘3}(p<0 005)(Table 1). 28y Cd-

TE Al A 4= 97.0% 2 dl 3Tl

l S84 3 EEAtHTable 1). &3 d4L
AFA TGN E FAGE ddoz Ueh) FlEE
& FTEE AHE AS g4do] Rzt Wt

o h

abcde

Fig. 4. Comparison of proteins of several samples. CBB
staining after denaturing polyacrylamide gel
electrophoresis was carried out. a: marker protein (66kd,
45kd, 31kd, 18.4kd, 14.3kd) b: liver cytosol c.d,e:
purified MT-peak protein (--): MT protein band

Table 1. Comparisons of Ca-ATPase activites of kidney
plasma membranes in the rat treated by various Cd
concentrations and metallothionein

treatment enzyme activity® %X ¥
control 5.769 + 0.023 100

5 pg/ml 5441 + 0.016 94 3*
20 ug/ml 4.539 + 0.634 78.7*
50 ug/ml 4.083 = 0.051 70.8**
Cd-MT 5.596 + 0.048 97.0***

Data are expressed as mean * S.E. with 4 experiments.
Student’s t-test was used for statistical analysis of the
data. *p<0.05: compared with the control group. **p<0.
005: compared with the control group. ***p<0.005:
compared with the 20 ug/ml and 50 ug/ml Cd-treated
groups ¥: ug/ mg protein /min ¥ % percentage relative
to the control group

A 2% vba MTE Mg 49 <
= Aoz vepgon Axutex s}
4 TH(Table 2).
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Table 2. Comparisons of Ca-ATPase activites of
microsomes of kidney cells in the rat treated by various
Cd concentrations and metallothionein

reatment enzyme activity® Q¥
control 5.394 + 0.039 100

5 pug/ml 4.686 + 0.025 86.9*
20 pg/mt 4.286 + 0.051 79.5**
50 pug/ml 3.902 = 0.021 72.3*
Cd-MT 4.259 + 0.041 79.0***

Data are expressed as mean + S E. with 4 experiments.
Student’s t-test was used for statistical analysis of the
data. *p<0.05: compared with the control group. **p<0.
005: compared with the control group. **p<0.05:
percentage relative to the 50 ug/ml *: ug/ mg protein
/min %% percentage relative to the control group
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o3ttt (Perrino and Chou. 1986: Verbost

o

Vol. 36, No. 4
et al., 1987; Diaz-Barriga et al.. 1989.
Verbost et al., 1989. Smith et al.,
1989). olA& calmodulin®el d#Alo}
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Effect of Cadmium and Metallothionein on the Calcium Transport of Renal
Plasmamembranes and Endoplasmic Reticulum Membrane of Rats
Rhim-Soon Choe, Ok-Yong Kim and Yong-bin Park (Department of Biology, College of Science,
Yonsei University)

The cells and microsomes isolated from the kidney cortex of the rat were treated by Cd and
Metallothionein. Their influence on the Ca-ATPase on the kidney cortex was measured by the
enzyme activities, vielding the following results. MT appeared in the position around 12KD of

molecular weight by electrophoresis. When each membrane underwent Cd treatment, the
activities of Ca-ATPase decreased along with the rise of the Cd-level. But when treated by MT, the
cell membranes recovered to the level similar to the control group. Microsomes were also similar
to a level comparable to the group treated with 20 ug/ml Cd. These results suggest that Cd affect
the homeostasis of Ca by pulling down the activities of Ca-ATPase in rat kidney cortex cells while
MT has at least partial effect on the cell's defense against Cd toxicity by recovery of Ca-ATPase

activity.



