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Nephroprotective Effects of 7aeksa-san Aqueous Extracts on Cisplatin-induced Rat
Acute Renal Failure

Dong-jo Yu, Kyeong-min Yoon, Su-yeong Jang, Yeon-keong Lee, Seok-bong Kang
Dept. of Oriental Internal Medicine, College of Oriental Medicine, Dae-Gu Haany University

ABSTRACT

Objectives : This study was to observe the nephroprotective effects of the traditional prescription, Zaeksa-sar{TSS). TSS
has generally been used for treating various renal diseases, including renal failure.

Methods : Three different dosages of TSS extract were orally administered once a day for 28 days. At the 23rd day after
TSS extract treatment, cisplatin was also treated. Then, 5 days after cisplatin treatment, all the rats (6 groups of 8 rats each)
were sacrificed. Changes in the body weight, kidney weight, serum BUN and creatinine levels were observed with changes on
the kidney MDA and GSH contents. The results were compared with captopril 100mg/kg, of which the effects on

cisplatin-induced acute renal failures are already confirmed.

Results : Dramatic decrease of body weight, increase of kidney weight, increase of serum BUN and creatinine levels were
detected in the cisplatin control as compared with the intact control. In addition, marked increase of kidney MDA contents
and decrease of kidney GSH contents were also detected in the cisplatin control as compared with the intact control. This
means that cisplatin-induced ARF is induced by oxidative stress and related lipid peroxidation in the present study. However,
these ARFs and inhibition of antioxidant effects induced by cisplatin were dose-dependently reduced by treatment with all

three different dosages of 755 extracts.

Conclusion : This study suggests that TSS extracts show favorable effects on cisplatin-induced rat ARF.

Key words - Taeksa-sar(zexiesan), ARF, Cisplatin, Antioxidant effect
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FEES 1Y 100, 8()0 2 500 mg/kg«]

¥ Tttt HAEe] F43 W
o]H$E=Z Cisplatin Fo4 ¥
33Uzt A Foste], AETE AA
S cisplatin & g5},
+ Aojt}, (nsplatm —r°4 5

a@,ﬂ%g ;% T W3l 3 %qua
creatinine &) W3E AP on A AZa
3H(lipid peroxidation)o] ®|X& 9EFS TET)Y)
A8l 2174 malondialdehyde(MDA) 32 =3
S

Table 1. Composition of 7aeksa-sarTSS)
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1. XY
D

Fru

=
=}

HJZ

48‘3}11]«] °Lﬂ8prague—Dawely NE (6-week old
upon receipt, SLC, Japan)E 797+ ¢39AS
A A AHgsiReH, ¢t 92 AY A
715 &% (20-25°C)9F % (30-35%)7F =4
H AR A HEE polycarbonate AHEAFAL] 5

shd Fgatel ARG, WY

7] (light :

dark cycle)e 12A17F F7]12 2H39oH, AR

(B, @RS 5 AREA

FEHGE B

Aol AFEH AHFELS Guide for the Care and
Use of Laboratory Animals [Department of Health,
Education, and Welfare Publication (National

Institute of Health) 85-23, 1996]1

Fto} Az

Herbs Scientific name Korean name Amounts (g)
Alismatis Rhizoma  Alisma canaliculatum A.BR. et BOUCHE. Taeksa 4
Hoelen Rubrum Pachyma hoelen Rumph JeokBokryeong 4
Aurantii Fructus Citrus aurantum L. Jigak 4
Polyporus Polyporus umbellatus (PERS.) FRIES Jeoryeong 4
Akebiae Caulis Akebia quinata (THUNB.) DECNE Moktong 4
Arecae Semen Areca catechu L. Binrang 4
Pharhitidis Semen Black Pharbitis nil Choisy Heukgeonuja 4
Total 7 types 28

All individual herbs were purchases from local voucher (Hyo-sung Pharmacy. Co. Daegu, Korea) after confirm

the morphology under microscopy.
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2. g o

=
D B F2E Ax

AE oA 5H £ (140 )2 Hzt] AAF
2000 mZ 7tg FE¢ § F2 AHg Ad S
rotary vacuum evaporator (N-N type; LAB Camp,
Daejeon, Korea)Z 7%} - T3l AFxA9] F
E& 98 UL programmable freeze dryer PVTFDIOA,
iIShin LAB, Seoul, Korea e Al FE Az
AA 13 7 410g, F 2050 g (& F 1464%)9)
7\71/\1194 = _zr%%O o%o] Ntﬂoﬂ }\}Q_o} r,]. =
Hgk B 5 FEES -200CY WA 2
T Aol AHgston B AR ALE-gH &
o FRFel 100 mg/mle] F=70A] vl & &
3| =] A
2) AgT g 9 GE9 Fo
AAdE=L T3 vkl Table 20 7158 61
o7 FE3IAth WA B thETFH cisplatin
oJdt Fo7 Uil cisplatin o8 #& A
captopril, SFF, #HH = FEEF 100 mg/ke,
300 mg/kg, 500 mg/kgE U2tk 2, cisplatin
A AP ArE Bodet A 2 (AN tZ2D),
U 254 2 cisplatin £ &7 (cisplatin th
Zt), captopril (Sigma, USA) 100 mg/ke™® cisplatin
2o+ (captopril $¢I%; Captopril 100), B
E FZE 100 mg/kg ¥ cisplatin Fo7 (T
B FZE100 mg/kg FoI7 TSS 100), #H#H =
FZE 300 mg/kg 2 cisplatin Fol+ (HEi &
FZE300me/kg Frof&; TSS 300), #iE# =
S
=00
T

E500 mg/kg T TSS 500)9] 6 #o.2

shed AHsIATHTable 2). FEEE = —?%% L
captopril & ZYZ H4 FH0 LA1A &
Z ke F5mle §Foz vfd 134 287 F<&
Al ZondeZ7} 229 3 ml syringeE ©]-&38t] A
ZBT-F 3t

_%_
500 mg/kg 2 cisplatin Tl (i & 5
?—

é

f
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Table 2. Experimental Design Used in Single
Dose Toxicity Test

Cisplatin/Test article/Dose

Groups (mg/kg/day)
Intact Di§tilled water and
Control saline treated (5ml/kg)
. . Distilled water and
Cisplatin

Cisplatin 5mg/kg treated

.. Captopril 100mg/kg and
Reference. Captopril Cisplatin 5mg/kg treated
TSS 100mg/kg and
Cisplatin 5mg/kg treated
TSS 300mg/kg and
Cisplatin 5mg/kg treated
TSS 500mg/kg and
Cisplatin 5mg/kg treated
TSS, Taeksa-san aqueous extracts; TSS, captopril or
vehicle (distilled water) were dosed at 5ml/kg volume,
once a day for 28 days; 8 rats per group, total 6
groups were used this study; Acute renal failures were
induced by single intraperitoneal injection of cisplatin
at 5 days before sacrifice; All animals were sacrificed
after 28 days of test article treatment, at 5 days after
cisplatin treatment.

TSS 100

TSS  TSS 300

TSS 500

S5 TEet] st HE A 5
A cisplatin (cis-diaminedichloroplatinum; CCDP;
Sigma, MO, USA) 5 mg/kg< 13] H75F 43513t
cisplatin g4 Aol o HdP5E AF kg
F 5 mlY FEE 23G (gauge) needleo] H2+3
3 ml syringe2 FofstloH, A4 txTdA =
cisplatin T2l Ei A A4t 5L Yoz

Eofahih

4 AT =74
BEE AReEY ATS Fol AF 194, o2
1,5—04 ANFY Bo 7 21, 239 (cisplatin FY)

2 A% AL 27 Ao, AR
92 A% wsE Aade) 99 Py
cisplatin £ 2 HF Lo RE HAFFE

< 1A A A ZCH, A7 AFA 9] FRA]



Zolol ogt A|F ®wstE HAslslr] 9] s17]¢
T4 (115 o83t Foxddolr Fof 21d%
A9 AFM3} cisplatin T LA HEIHHY
A AFWI L FANFLAN HF 2HY
7HA o AR A7IRE F¢e AFwsiael %Zﬂ
(hody weight gams)g 747y 2438 6
F o] Bt A F-E1207140g0] ATk
EQUATION [1]. Body Weight Gains (g)
Pre CCDP-treated periods = Body weight
gains during pretreated of test article periods (At

r&% o&i ru

initiation of test article treatment ~ 23 days after
test article treatment)

After CCDP-treated periods = Body weight
gains after CCDP-treatment (23 days after test
article treatment ~ at sacrifice, the end of 28
days of test article treatments)

Throughout the whole experimental periods =
Body weight gains after CCDP-treatment (At
initiation of test article treatment ~ at sacrifice,
the end of 28 days of test article treatments)

5) AlAZzeo] =4

A% A4l 2 A5 45 Ae
7_'

W3 4*5} 0}7 Al AFel digk 24zt
7] Adlzgd vEd Al FEHS sy 34
[2]& o]&3to Ar=3stt.

EQUATION [2]. Relative Kidney Weights (%)
= (Absolute kidney weight / Body weight at
sacrifice) x 100

6) 8% BUN9 =4

Cisplatin E_oq X];ﬂ ol HAx .,]"@0101] nE /\1
FEES 187 o) A4 & A FE (orbital
plexus)olA F 05 mle] 89S AFsHeH, 4
2o A 1AIZF A% RS o 3000 pmeE ¢

AR5t 83 (serum)S £239 o)F A5
YA X432 (Toshiba 200 FR, Japan)E o] &3}

REX - 230 - B9 - 0/21F - 24 E

of 8% BUN ##s 27 46kt Cisplatin
Fof o) A Aol &g ¥F BUN &9 At
ol HAst 5] &l 819 ¥4 Bl= O]*C'LOP
o cisplatin 5o A HF AU &

o] ¥ghFs 47 SAs A

EQUATION [3]. Changes of Serum BUN
Levels (mg/dl)

Changes (After CCDP-dosing) = Serum BUN
levels at sacrifice - Serum BUN levels at 23 days
after test article treatment, at Cisplatin treatment

7) 8% creatinine®] =4

Cisplatin ¢ A % HZ A =& 2
PEES 18AIZ o] A2 & qtepgmZ (orbital
plexus)ol A <F 05 mle] EAS AH3IHoH, A
oA 1A B WA o 3000 pmoE Y
A7 ste] 4 (serum)S #28t) 0% A5
YHEXMAR] (Toshiba 200 FR, Japan)S ©]&3}
o] 8 creatininedHS 47 A3 cisplatin
Fo A9 A Aol g HF creatinined#Fo
atolg Has) st7] A8 4719 34 [41s ol &
ato] cisplatin Fol HellA HF ALY FF
creatinine®] W3S 247 S48

EQUATION [4]. Changes of Serum Creatinine
Levels (mg/dl)

Changes (After CCDP-dosing) = Serum Creatinine
levels at sacrifice - Serum Creatinine levels at 23
days after test article treatment, at Cisplatin
treatment

/\ x]- 1H MDA % =i 5}
ﬁZngﬂJE%é@%%%lwl
A 3 I Este] Ags AE3 v, B
A4 AHsta FH ARxEAS AASAH. o
% Kavutcu et al'e] Woz gLoz Y7AA
0.15 ML KCl 2 1.9 mM/L ethylenediaminetetraacetic
acid7} ¥ £-Ho)| A homogenizedtal, A=d-&
£2)5te] MDA 2 GSH 733kt Al o
A e Lowry et a9 WO 2 bhovine serum
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albuming standard® ©]-&-3te] ZA3tglon, 7
A F2+8t A% (lipid peroxidation)= Dahle et al’
o] WP o 2 2-thiobarbituric acidE ©]838l] MDA
(nmole)/g protein &= =439t} =3k dital
A=2 Bdsty] 930, Ever & Podhradsky'e] ¥

MO 2 microplate readerd] #A-3-Al7] enzymatic
recycling procedureE ©]-&3td GSH (umole)/g
protein @2 A3}

RE At B+ BEARE BANGON,

OErladss ol&ste] FAAYE AL

BAE A4S Levene testS AAE] A5 0}93\‘:}
SEAA A9 one way ANOVA testZ AA3 o}
£ least-significant differences (LSD) testZ *]-—r
AEE AAStY 179 S ST H

ST Aol HIES A2 Kmskal—WalliS
H testg AAStS F940] AARE Aol

Mann-Whitney U-Wilcoxon Rank Sum WE 44|
st 7 S AFSAT BEE FAAE
+ SPSS for Windows (Release 14.0K, SPSS Inc.,
USA)S o]&sto] Brhstler, p< 006 SA4
TS ATt FEdkcisplatindd] ot F441
FA9 2 A= gotslr] ffste] A% T
3} cisplatin % 12T 29| percent changeE 3f
719 &2 [BlE o]&3ste FAsAom, Fo &
2o %ag o #WE 3] st FATH
cisplatin 32 t)Z&2¢] percent changeE 3}71¢]
34 (6] o83t Z+7t S48
EQUATION [5]. Percentage Changes as
Compared with Intact Control (%) = ((Data of
Cisplatin control - Data of intact control)/Data

836

&0 olx|

L 8,
= P8

of intact control) x 100

EQUATION [6]. Percentage Changes as
Compared Cisplatin Control (%) = ((Data of
administered groups - Data of Cisplatin control)
/Data of Cisplatin control) x 100

., & o}

—_
T

|

9l

13}

=9 H
Azl Hl8) cisplatin IE TN+ F2
A AE (p<0.0D) dA-E AF2 7HA7) cisplatin

m

Q]

Fol & AdFHAeH, WA cisplatin FA$ F

A @AY 27IRbEete] FAF 9N 44 A
2 txzel vlal FoAd de (p<0.0D) FHAE Y
btk A captopril, EHEH B F2E
100(TSS 100), 300(TSS 300) 2 500 mg/kg T+
(TSS 500)9l M= 247t cisplatin thZ&tol] Bls)
A e (p<0.0l EE p<0.05) cisplatin Fof %
AFY 7 IAHANLH, cisplatin FHF 5
AL 2 AY 2 /75 A 94 47
cisplatin tiZ&7) vl& FA4 Jde (p<0.0l) &7}
E

Z Yehdt} 39 cisplatin $ #i 717k &
21938 A4 2 cisplatin &7 Hl&] 24
AE (p<O01 E= p<0.05) AF F7H7F TSS 300
2 TSS 500 FoollA AAEAR S cisplatin &
o i 717t 3F) e A F 94| TSS 300 2
TSS 500 Fodtoll A A4 2 cisplatin & Hl
& FAA e (<001 Ee p0.0h) F7HS 42
YeRA AT 3 TSS 100 2 captopril §o 7ol A
£ cisplatin o #i 717H=¢ AA 2 cisplatin ™
zo BlE ofv] e AF 2 SAFY ®ge
A A F3kcHTable 3, Fig. 1).
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Table 3. Effect of TSS Extract on Body Weight in Cisplatin-treated Rats
Body weight

Groups Pre cisplatin treatment After cisplatin treatment  Total experimental
(3 weeks) (5 days) periods (4 weeks)
Controls
Intact 42.75 £ 518 888 + 2.85 51.63 + 566
Cisplatin 4450 + 849 -15.00 £ 355* 2950 £ 918+
Captopril 100 mg/kg 88 + 6.60 -363 £ 350%* 4225 + 729wx*
TSS extracts
100 mg/kg 42.13 £ 851 -2.88 £ 391%* 39.25 + 9.36+"
300 mg/kg 5300 + 555+ 250 + 341+ 5550 + 795
500 mg/kg 5650 + 7.39%* 163 + 346%* 53.13 £ 651

Values are expressed Meant SD of eight rats (g); * p<0.01 and ** p<0.05 compared with intact control; #
p<0.01 and # p<0.05 compared with Cisplatin control.

—8— Intact control

o Cieplatin conirol treated group during pre-cisplatin treatment
B i periods as compared with intact and cisplatin
i i TackonSan 00w Areated b controls. Before means 1 day before start of
test article administration; Day 0 means at
260 start of test article administration; All animals
at Day 23 (Cisplatin treatment day), sacrifice

and Day 0 were overnight fasted.

Body weights (q)
- e
3 5

N
=]
3

A% Eﬁiiloﬂ ‘3] 3 cisplatin HZTANAE F
A= (

4 g (p<o0D) BAT A% 4 ¥ A F
- g9 77}7} 74y AAER oY, captopril, TSS
beflnre 6 ; 1‘4 2‘1 2‘3 (s:?scprllig:i::lreatmemday 100, TSS 300 5’-; TSS S(X) -1-%404 ;01]}\1-1: 7]—7]—
Days after test article administeration . . - ° 3 1=
Fig. 1. Effect of TSS Extract on Body Weight in cisplatin t=el| HI3f 2] 1= (p<001) A1)
Cisplati-treated Rats. A g A} FFA At AAEATH Table 4).
Note that the body weights at sacrifice, 5 days

after cisplatin treatments and 28 days after test 3. &% BUN g&lzko| His}
article administration in cisplatin control were AL Tz o) H3 o . 2T HE Go
significantly (p<0.01; arrow) decreased. However, © ?_ el ]i cisplatin T2 }\oﬂ 1= el
these body weight decreases were significantly AT (p<0.01) BF BUNEH 450l cisplatin
(p<0.01 or p<0.05; arrow) inhibited by treatment 3 9140 cisplatin £ A% ¥ BUN

of captopril, 7&eksa-san 100, 300 and 500 mg/kg,
respectively. In addition, significant (p<0.01 or
p<0.05; a) increases of body weights were

o] W3lek AdA] AAF g FZ70 HlE] f-oA
(p<0.01) A S7H HERRA o, captopril,

fr st 0 ox
ol 2

detected in 7aeksa-san extracts 300 and 500 TSS 100, TSS 300 2 TSS 500 Eo] Zoj| A zhz}
mg/kg treated group from 21 days after start ] ] e = ] )

of test article treatment as compared with cisplatin tizel| B3] F-949 A= (p<0.01) cisplatin
intact and cisplatin controls, respectively (a). Ed & 82 BUN 8 2 cisplatin £ A% &

No meaningful changes were detected in captopril
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% BUN g% sl 247k Q399
cisplatin —rdi Aol ¥ BUN e nE Ay

20| olXE HE

ol on] 9= Wsks YehiA] et Table 5).

Table 4. Effect of TSS Extract on the Kidney Weight in Cisplatin—treated Rats

Kidney weights

Ciranps Absolute (g) Relative (%) of body weights
Controls
Intact 0.783 = 0.042 0.342 + 0.021
Cisplatin 0971 + 0.067* 0472 + 0.032%

Captopril 100 mg/kg

0.877 + 0.048+*

0.402 + 0.022x*

TSS extracts

100 mg/kg 0.831 + 0.049+*
300 mg/kg 0.808 + 0.050°
500 mg/kg 0.824 + 0.065°

0.407 + 0.020+*
0.349 + 0.029°
0.351 + 0.030°

Values are expressed Mean £ SD of eight rats; *
with cisplatin control.

p<0.01 compared with intact control; # p<0.01 compared

Table 5. Effect of TSS Extract on the Serum Levels of BUN in Cisplatin-treated Rats

BUN level
Groups Pre cisplatin After Changes after cisplatin
treatment (A) cisplattreatment (B) treatment (B-A)
Controls
Intact 1878 + 152 1899 + 1.43 021 £ 0.77
Cisplatin 1858 + 1.19 4721 + 3/70% 2864 £ 3.26%
Captopril 100 mg/kg 1861 + 142 32.20 £ 340+ 1359 + 4.07+*
TSS extracts
100 mg/kg 1846 + 1.74 2028 + 1.84** 10.81 + 1.58+*
300 mg/kg 1868 + 1.07 24.16 + 3.72%* 549 + 383+*
500 mg/kg 1854 + 1.40 2540 + 2.82+* 6.86 + 3.82%*

Values are expressed Mean + SD of eight rats (mg/dl);

compared with cisplatin control.

4. @F creatinine &hzke| Hi5}

8% BUN &3 fARHI, B4 ol ©
3 cisplatin BIEZIAE F94 JdE (p<O0D) 8
% creatinine3r 9] 4] cisplatin ¥4 & 174

3L, cisplatin 4 A% 83 creatinine$#9]
HskE Al A4tz vlsl o4 gle (p<0.01)

A F7HE Y ey, captopril, TSS 100,

838

* p<0.01 compared with intact control; # p<0.01

TSS 300 B TSS 500 FAFl A= 242} cisplatin
thZzFd vl8) foA dE (p<0.01) cisplatin £

% ¥ creatinine 3% 2 cisplatin $o A% &

creatinine ¥ Wl it A ATh
FA cisplatin F¢] A9 8% creatinine $#2 &
ATl A gn W3S Jeh A St
(Table 6).

o)
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Table 6. Effect of TSS on the Serum Levels of Creatinine in Cisplatin-treated Rats

Creatinine levels

Groups Pre cisplatin After cisplatin Changes after cisplatin
treatment (A) treatment (B) treatment (B-A)
Controls
Intact 064 £ 0.04 065 + 0.05 001 + 0.01
Cisplatin 065 £ 0.04 1.36 £ 0.19% 0.71 + 0.20%
Captopril 100 mg/kg 065 = 0.04 094 + 0.09%* 0.28 + 0.09+*
TSS extracts
100 mg/kg 0.65 £ 0.03 095 + 0.07+* 0.30 £ 0.08+*
300 mg/kg 065 £ 0.04 0.77 £ 0.07+* 0.13 + 0.07+*
500 mg/kg 065 £ 0.04 0.80 + 0.07+* 0.15 + 0.08+*

Values are expressed Mean = SD of eight rats (mg/dl);

compared with cisplatin control.

5. AIZHH MDA Bl2to| B3}

AA} gzl v ‘3H cisplatin HZZAN A= F9
A e (p<0.01) AN MDA &< F717F 9
AE R oy, captopnl TSS 100, TSS 300 2 TSS
500 o= 42 cisplatin tiZ&7l Hl8]
od Y= (p<0.01) AW MDAZZS] 7247t 9
A AHFig. 2).

o

ox >
bal
=
(@)
17}
T
e I
IC}

5 10
T
ol

ox 0
fu)
BN
r—U

o] 3} cisplatin &A=

(p<0 01) 1-14] GSH 61—&4 71—}\7]. o] ;(4
captopril, TSS 100, TSS 300 % TSS 500
NXe 27 cisplatin TR vls] oA
(p<0.01 or p<0.05) AW GSH e Z7}
7 18 = {ATkFig. 3).

%2
rr

_;

L ‘lm ﬂ O_|_4
I‘IF_EL%Z
Al o

* p<0.01 compared with intact control; # p<0.01

£ 300
2
<]
o
2 250 *
[}
o
3
= ] w4
% 200 * 4
i
o * 4
= * # T
8 150
[}
°
>
5
= 100 4
k=]
<
o
g 50
>
9
<
=
¥ 0-
T T T T T T
Intact Cisplatin  Captopril 100 300 500

Controls Taeksa-San treated group (ma/kg)

Effect of TSS Extract on the Kidney
Malondialdehyde Contents in  Cisplatin
-treated Rats.

Note that the kidney malondialdehyde (MDA)
contents was significantly (p<0.01) increased
in Cisplatin control as compared with intact
control. It means, lipid peroxidation was
increased by treatment of Cisplatin. However,
these kidney MDA contents increases were
significantly (p<0.01) inhibited by treatment of
captopril, Zaeksa-san 100, 300 and 500mg/kg,
respectively; Captopril was dosed as 100mg/kg
of body weights; * p<0.01 compared with intact
control; # p<0.01 compared with Cisplatin control.

i)
©
no
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50
40 A

30 A

20 A

Kidney glutathion contents (micromole/g protein)

T T T T
Cisplatin ~ Captopril 100 500

T
Tntact 300
Taeksa-San treated group (mg/kg)

Controls

Fig. 3. Effect of TSS on the Kidney Glutathione
Contents in Cisplatin—treated Rats.

Note that the kidney glutathione content was
significantly (p<0.01) decreased in Cisplatin
control as compared with intact control. It
means, oxidative stress was induced by treatment
of Cisplatin. However, these kidney glutathione
contents decreases were significantly (p<0.01)
inhibited by treatment of captopril, 7aeksa-san
100, 300 and 500mg/kg, respectively; Captopril
was dosed as 100mg/kg of body weights; *
p<0.01 compared with intact control; # p<0.01
compared with Cisplatin control.

7157 H
nitrogen; BUN)
A& A

=

VRS LY (BEELAFTS RW “WKIE
R R R R S A A B R &
DEBREEEAGH N8 o)E) sty o] 2

840

TIPS nfell S otk EEE
BRI, ARORSS, BUR, B4, KON, HERR 2 RE
T TEY FME HipkEo o, BiEe %'J/K
Bk HEE K e &%) AL, RFELE
KB, 1 2 smime] G50 glow, M)&
& WEIEEE. (WEEURS a%ol ok EI K%

< Fkg#she Bl 9, Ald HATK 3
HFNMARS] Ego] Aom, Hile Bk, HRITR,
1K 59 &5o] L, BEATE FEACHE 1B
FKkshs a0l T BEEHE 7% U
&) A7

gel 2l A3l B30 9

S
=
o
L
ji

=
1:71(

o]
AT

B A0 44 A .

2 299 A3 cisplatin Foiol ofsf AAF
AFe #a&, NG FFY F7h, % BUN ¥
creatinine &2 57+t ?: A 273 MDA 3+
o] Z7he GSH &9 a7t 1A= o], o]7l e
B 3 farelA, A Ast] o)F g
el dAZ QI3 F/49415 Mol cisplatin oo
ofsf fFE itk B A AR-S 37k &7
ZE K B FEE FA i o3t
cisplatin i F4 A Fo] AE ], EE
o] 34 AFAF Y AFAs wi¢ FaT
Ao g AZHET EEAL 500 me/kg 300 mg/ke
FoT Aolol A &7 oEAo] UBHA e A
£ 500 mg/kg BTN &5 F3) Ldojd A
o2 #eEo] cisplatin %“" FAANEA gk
EEe] Hd f8 32 300 mgkg AEE &

gE ), 100 mg/kgfoﬁ‘ﬂl*h captopnlﬂr Ak
g Axe] adpt dAHe|, B f&
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