e A11d 2%
The Yeungnam Univ. Med. J.
Val. 11. No. 2. December 1994,

Cisplatin F+o] & w9 71 & 2140 A]
Glutathione t)A}e] = 3}

Fdiiet o we Asea

M - MU - AME - AN

M B

Cisplatin 9/dA de] A= ggA 5
9 suE dag, 1@ 9 Hdsel AgHn
9\1‘4 Yy B2 o8 AET 2] d4F

EAML BAANY 4 AT v e A
5’5‘ olt}. Cisplating] B4& R 71 Ze)M
Ewrvr 23] Ao Be JYL vl B X o
2 718 of 3} A W o M+ cisplatin®] 2}

& DNA, RNA % ©jas] 4 A5 of
v 1e4te] o) F& A Frla el Cisplating T
Z4 platioumE 7}2 EAZ  cysteineo] L}
methionine®] thiol SH)7) ¢} A § sl 28310 SH
718 71N AHELE ATPase,
synthetase, y-glutamylcysteine synthetase, ribonucleo-
tide reductase 53 AFsle] ALAEHNEE AT
o A kY 28 a2 N EU9 thiold] &
AE YalMe glutathione(GSH)e] 71%0] 383}
v A ¥ GSHE] 747} cisplatind] 3 A% =
A& Z7ZTE gop o

GSHE o2 F72) Ao EA)sls SH )&
7} EA 2 y-glutamyleysteinylglycineq! tripeptide
242 AT #5380 Bolgthn B GSH
o] 34L& ATPE ©] &3} y-glutamylcysteine synth-
etaseg}i= E Aol 98] glutamate$} cysteineo] 2 ¥}

tymidylate

=
1

262

8t31 GSH synthetases] €3} glycineo] 2% shed
GSHE 413kl GSHi= GSH peroxidaseol] €]
& Akglslo] Aks}E 9l GSH disulfide(GSSG)E =
3L GSH reductase]] ]2} t}r] GSHZ ghglsin =
EAEEdAE FolE 34 71X HAIER EA)
Bl o] #4939 GSHE 0.5-10mMe] A
W FEE, GSSGE 5-50 pMe] @& 1 & §X
Fid2 N

53] GSHe} AHHFAEQ GSH peroxidase
GSH reductase= 9|4 32 o9& 2 oA S9
Agete] olse] 4A9 FUA B4 mze e
e EAZ ASET @t agne e
2 GSHE A28 &34 15 2 44 223
AE-S FEste A2 A 3 Qe

GSHe] dutAQl g0 g A xe] o] Edd o
B A% R SN S gen oo
HAAN A YFE Fae] Af Hozge a4
oz s =2rg-& e olge B0 9l
g qAdES] A § 2 Fgo] gUsliy o}y
" FAg oM & E=Fg-o)rt & Satgolk
7} N E =] Hz it

Cisplatin $o]2 Qlajo} o] nlAE Fgo
25 &, No' ¥ X599 AFSE £33 29A
=29 AFF $YE BRAIE Ao LA
o™ ol2] gt Wigte] 7| Aol giaA o}z &4



—Cisplatin o] 3 WAe] 7k B 2G| A Glutathione thA}e] W 3— 263

2 gdow 7k uR)= JFeol Uizt AR m
=4z g ,

£ AFE cisplating £ 3F o T R AR
A GSH ¥ ## §4¢ GSH peroxidase$} GSH
reductase?] FAHEE ZHFCRZA GSH diAle]
Hgs FAdsct.

'XHE =] I:(l)l-tg

ARFES A F 100-120g¢] Sprague-DawleyF
a7 FAE Ass. ddTe W=z
cisplatinFo] 2.2 U3¢ e cisplatin FoF2
kg% 3mge] cisplating 3F {EH o2 3 B
ZAbet viR|e B F 3o pentobarbital
sodium 2 & w}F 3t} A8 F k) A4S A8t
o 2}7}-2 phosphate buffered saline(PBS ; 8gm NaCl,
0.2gm KCl, 1.44mg Na,HPO,, 0.24gm KH,PO,/1)2. &
Aol o FES AABGT A2Te Aeyds
£ 22 o8 FAlsle 743 A4S Aok

A& 3 AFFHE Suj(wivol)e] RS-
0.1 M sodium phosphate &= (pH 7.4)% 7}s)
o] glass-teflon 22 E712 43190t 40N
9,000xg® 15%3r d4E st FHYE thA
44 Z2n&YHEE]7|(Sorvall OTD 8S, rotor
T865)E 100,000xgoll A 1A)7F 219 SH T
a3Rder g4 A% SR Id HEE
st

GSH A #F& 93 Al8e A& 13 A3
8 (wivo)e] 5 mM EDTA7} Eolgle 27ks 0.1
M sodium phosphate €439 (pH 7.0)% 7}8}o] £
sl Tl 3 1 mlo)] 25% perchloric acid 0.25 ml
E 718 thE 4collA] 5,000xg R 5¥3 A4 £t
3. 2 A 9L 2N KOH 0.4 ml2 $38}3te] thA
4o 5,000xg2 5E3 A4EEES Yo
2 GSHY dila & & Zaiitt.

%- GSH (GSHS} GSSG)2| 3 #& Akerboom}
Sies®} EAHPE A9}, 1 mM EDTAVL &

0.1 M sodium phosphate €32 (pH 7.0) 1 mlej] %
Y Ao 10d] A A& 100 pE HIHe
%, 4 mg/ml 559 NADPH 50 pl$} 0.5% NaHCO,
1 mlo) =<2l 1.5 mg 5,5 dithiobis(2-nitrobenzoic
acid) (DTNB;Sigmat}, USA)E-<] 20 pl, GSH
reductase 0.12 units& @] 25ColA 587t vh-g-A]
ZAtt. ShimadzuAle] UV-160A EZFEAE AL
gte] 9 Al2omo| A FF el WEE FA 33
t}. GSHY %o HFAE2E 10 pM  oxidized
GSH(GSSG, Sigmai}, USA) 100 pl& ALg-3le £
d Yoz st

GSH peroxidase?] AL =3 Paglia 2
Valentine?] H{*E& WH3 AoZ 01 M sodium
phosphate ¢+ (pH 7.4)2. 2 108) A3 A& 30
HE A3 50% oS« ¢ 7 mM cumene
hydroperoxide 300 pl& @o] 25CoNA 4% W&
Azl o UV-160A EBFEAE AHe-ste] o3
340 nmof| A FF =9 W3lE FA 3T}

GSH reductase?} A= =742 Bompart 52
HE olgslger 3 mM EDTAYE & 0.1 M
sodium phosphate ¢+ (pH 7.0)o] 0.44 mM
oxidized GSHE =91 89 900 pli} A8 30 plE
e the 3 mM EDTA’} £ 0.1 M sodium
phosphate ¢+%i(pH 7.0)9] ¢! 3.6mM NADPH
J 30p8 ¥ol W& AAAIZeH B 340nm
oA 30% AF o2 483 FHE W E FF
39 t}. GHS peroxidase®} GHS reductase?] ZAI =
£ 993 1 mgd 93} 43E NADPHE pmol2
eI 9) o™ extincition coefficienty 6.2mM'cm™o]
th.

Tl A2 Bradforde] WPEPE o] &3 2
] chula A #kA] oF(coomassie brilliant blue G 100
mg, 95% ethanol 50 ml, 85% phosphoric acid 100
ml/liter) 250 pl¢} AJE 250 plE 41 28 ¥ op3
595 nmol A FHEES Al el o
2. bovine serum albuming- A}-8-3}} o}

APPF L Hay BEUAZR JEden
EA A BAL SPSSPCER 1YWL o] &5 1



264

testE 3t om, Ko FEE p<0.058 p<0.012A
Uehi .

4 H

Cisplating F3 wirel 2t g A2 & B
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GSH peroxidase & GSH reductase®] 4 =8 &3
&) cisplatin 3] EA] GSH thA}e] mx)&
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19 217 191A] cisplatin Fol w3} 29| F
GSHe] %HmMJg protein)ye 7ol A 1510282 o)
Z3 095+028¢) H|3} dAT Z718F thp<0.01).
A7 A = cisplatin -0} A] 0.87+0.202 2. thZ
0.680.149] B3] 2] <] UA F7+8FA THp<0.05).

Table 1. Comparison of total glutathione on liver and
kidney of control and cisplatin treated rats.

Total glutathione (mM/g protein)

Group No.

Control Cisplatin
Liver 10 0.95+0.28 1.51+0.28**
Kidney 10 0.68+0.14 0.87+0.20*

*p< 0.05, **p<0.01
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Fig. 1. Total glutathione level on liver and kidney of

control and cisplatin treated rats.
* p<0.05, **<0.01.
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Fig. 2. Activity glutathione peroxidase on liver and kidney

of control and cisplatin treated rats.
**n<0.01.

GSH peroxidase 4 A% 3l @d9le LR
NADPHE pM NADPH/mg protein/min® 2 L}ERH
t}. Zbol| A cisplation §-o] T2 348.0+18.542 T
9] 415.5+53.15¢) )&} @A3 gaEen

(p<0.01) A17FAM & cisplatin F-o o] 380.5+51.862.

12

s ﬁi

Control Clsplatin’ " Control Cisplatin
Liver Kidney

NADPH, uM/mg protein/min

Fig. 3. Activity glutathione reductase on liver and kidney
of control and cisplatin treated rats.
* p<0.05, **p<0.01.
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Table 2. Activity of glutathione peroxidase on liver and kidney of control and cisplatin treated rats.

Glutathione peroxidase ({M/NADPH/mg protein/min.)

Group No.

Control Cisplatin
Liver 10 415.5+53.15 348.01+18.54%*
Kidney 10 327.24+20.36 380.5+51.86*

** p<0.01

Table 3. Activity of glutathione reductase on liver and kidney of control and cisplatin treated rats.

Glutathione reductase (UM/NADPH/mg protein/min.)

Group No.

Control Cisplatin
Liver 10 2.28+0.61 3.09+0.88*
Kidney 10 3.30+1.01 8.50+2.62*

*p<0.05, **p< 0.01
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-Abstract-

The Change of Glutathione Metabolism in
Liver and Kidney of Cisplatin treated Rats

Seong Yong Kim, Jae Yong Chung, Jac Ryong Kim
Jung Hye Kim

Department of Biochemistry
College of Medicine, Yeungnam University
Taegu, Korea

Glutathione (GSH) is a well-known antioxidative cellular component which is ubiquitous in nature, Several
enzymes involved in GSH metabolism and recycling have been found to play important roles in detoxification of
xenobiotics and free radicals.

In this study, total GSH content, activity of GSH peroxidase and GSH reductase were measured in liver and
kidney of cisplatin treated rats.

Total GSH content (mM/g protein)of liver was higher in cisplatin treated rats (1.51+0.28)than that of non-
treated control (0.95+£0.28), and in kidney, it was also higher in cisplatin treated rats (0.87-£0.20)than that of
control (0.68+0.14).

The activity of GSH peroxidase (M/mg protein/min)was lower in liver of cisplatin treated rats (348.0+18.54)
than that of control (415.5+53.15), in kidney it was increased in cisplatin treated rats (380.5+51.86) compared
to control (327.3+20.36).

The activity of GSH reductase (UM/mg protein/min) was higher in liver of cisplatin treated rats (3.09=+0.88)
than that of control (2.28+0.61), in kidney it was also higher in cisplatin treated rats (8.50+2.62) than that of
control (3.30+1.10).

In summary, detoxification of cisplatin was revealed lesser effect in kidney as show increasion of GSH
peroxidase and reductase and detoxification of cisplatin was expressed effectively in liver by increasing of GSH

content and decreasing GSH peroxidase.

Key Words : Glutathione (GSH), Cisplatin, GSH reductase, GSH peroxidase



