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Nephroprotective Effects of Opi-san Aqueous Extracts on Cisplatin-induced Rat Acute

Renal Failure

Tae-u Kim. Gyeong-min Yoon, Eun-yeong Im. Hyeon-chul Shin, Seok-bong Kang
Dept. of Oriental Internal Medicine Graduate School, Deagu Haany University

ABSTRACT

Purpose : This study was to observe the nephroprotective effects of the traditional prescription. Opi=san(OPS). OPS has
been generally used for treating various edematous renal diseases, including acute renal failure.

Methods :

Three different dosages of OPS extracts were administered once a day for 28 days (5 mg/kg, single

Intraperitoneally administered). On the 23rd day after OPS extract treatment, cisplatin was treated. All the rats (6 groups of 8
rats each) were checked as follows. Changes of body weight, kidney weight, serum BUN and creatinine levels were observed, as
well as changes to the kidney MDA and GSH contents. The results were compared with captopril 100 mg/kg, of which the
effects on cisplatin-induced acute renal failures were already confirmed.

Results :

Cisplatin-induced ARF were induced by oxidative stress and related lipid peroxidation in the present study.

However, these ARF and inhibition of antioxidant effects induced by cisplatin were dose-dependently reduced by treatment of
OPS extracts except in the 100 mg/kg treated group. The effects of OPS extracts at 500 mg/kg were similar to those of 100

me/kg of captopril.

Conclusion : This study suggests that OPS extracts 500 mg/kg showed favorable effects on the cisplatin-induced rat's ARF
as similar to 100 mg/kg of captopril.

Key words : Opi-san( Wupi-san). ARF. Cisplatin. Antioxidant effect
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AEe] & el ATEE M 5 I
ZSHKEke] puromycin aminonucleoside®  FE#EE
HES BiEel A& fel] At AT o] 9ol
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1. # #

1) Al =

EBOE

48ut2] 2] 917l Sprague-Dawely # E (6-week old
upon receipt, SLC, Japan)E 7478 ¢3#A &
AA Al AHgsldeH, 334 9 AY A
717F Tk +x2(20-25C) 9 £=(30-35%)7F =2
= AF8-Alo A Bl EL polycarbonate AF&AFAF] 5
npe] A 8ate] Aol ar, WY F7](light ¢ dark
cycle) = 12417 37|12 Zéﬁ}"ﬂ own] AlZ(Samyang,
Korea) ¢} &+ 1}% Al FFetser & A
AHE-E 2E A35E2 Guide for the Care and Use
of Laboratory Animals [Department of Health,
Education, and Welfare Publication (National
Institute of Health) 85-23, 19961 3t 73}

2 A6 AHEE ol oRlAHEASkIAL,
97, Korea)ol Al w9 % A% AulAsteln s
AAE E3) A etel Agshelon, & gl A

B Rl 1 Heke) 24 (Table D3} 2,

Table 1. Composition of Qu/i-san

Herbs name  Pharmacognosy name Arr(l;n)mt
N LS Areca catechu L. 6
%k Poria cocos(Schw.) Wolf 6
HER  Jingiber officinale Roscoe 6
FHK Morus alba L. 6
PR R Citrus unshiu S.Marcov. 6
Total 5 types 30

2.5 &

1) hEHE Az

A" A Sk E3F(150 g)& Fdted AL
2000 mlz 7} F23 3 F9 qdH3 qHd S
rotary vacuum evaporator(N-N type: LAB Camp
Daejeon, Korea)2 73t-533lod AzxAe F
E& 92 v programmable freeze dryer(PVTFD 10A
Ilshin Lab., Seoul, Korea )5 /\}35}‘4 A ZAzxA
7 15 2 368 g 3 1841 g(5&9F 12271%)9] 4
2o F2ES 01 Agel ARt &
KR FE2EE 20 € YAy 2% ¥
o Ab&3slod o, & AgoAM AM-gE Sujjal
fr—°ﬂ 100 mg/ml®] F=7kA &3 = 3.

64_7_ quJ ] 0,}—-—_,] Eo:]

A EEL Az msplatm:% Fold £
o2 U3, cigplating F9E ¥ 9 SF
captopril 100 mg/kg(°l3} captopril $oi), A
B F2E 100 meg/ke. LEEL 3% 300 me/ke.
HE# F2E 500 mg/kgs FoAL 22 R
KTable 2). BAMA o2 TkEr 186 EFoA F
ZE 368 g & PAFNA 60 kg Adelo] 315 33 &

ofN > E
E (L= LS e
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hE#0l Cisplatin2 2 F#eE 7o B2 olx

o3z, Kg & 60 g2 33= 180 me/kgs AHE-3}
BE, B AFAME ol ZAE A= 290l 300
mg/kgs 7 Loz AAsH e, 100 mg/kg
< ALFez, 500 mekes 2EF FoAToE
ARt 72 2 et e, LR FEE
9 captopril> 247t Wi FH4ol SAA FE
A% ke 5 mlo £ (Fo L2

2 oz wid 134 28U7E F4A Zonderk

Table 2. Experimental Design Used in Single Dose
Toxicity Test

Cisplatin/Test article/Dose

Groups (mg/ke/day)
Intact Distilled water and saline
Control . 'treated . ml/kg.) .
Cisplati Distilled water and cisplatin
isplatin

5 mg/kg treated
Captopril 100 mg/kg and
cisplatin 5 mg/ke treated

OPS 100 mg/ke and cisplatin

5 mg/kg treated

OPS 300 mg/kg and cisplatin
5 mg/ke treated

OPS 500 mg/kg and cisplatin
5 mg/kg treated

Reference Captopril

OPS 100

OPS  OPS 300

OPS 500

FAANRASE 3] Slste] HE 34 59
A cisplatin(cis-diaminedichloroplatinum; Sigma, MO,
USA) 5 mg/kgs 13] £7 F43sk90 Cisplatin
= AP g Ho AYFE AF ke 5 mle]
=52 23 gauge? needleo] ¥2¥ 3 ml syringeZ
FYsten, A dzFAME cisplatin B4l
27 AAgeT 93 U Fosldh

602

= =

55 A A= Ethyl ether vH3 S 3}4ic 2
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dd) 9 BYEHF gAY 44 SAHFA 2,
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A2, cisplatin F4Y 2 HEF P Y ZE

6) ¥% BUN9 &4

Cisplatin 9 A4 3 #F Y] 25 A
&1:'1]%%’% 18/‘]711' O]}‘J' A A gg}xgug_é_oﬂ,q C_)_}:

-1 :?:
0.5 mle AL A5 o, A
= A3 o2 3000 rpme2 AR st I
€ Fsidnh olF AFPEAAA (Toshiba
200 FR, Japan)Z o]&sle] &3 BUN 3
7t 2459,
7) &% Creatinine®]
Cisplatin %) A4 3

FEE 1847 o4 24

9 94 %

05 mlel B AR 0B, FLAA 142 3
2

2

oft
|
£

=3
1)

= 9 o2 3000 pmo® AAEE st 84
< EEEd ol % AT A EA A (Toshiba
200 FR, Japan)E ol &3}l &3 creatinine 3%

8) A4 vl MDA % GSH 3] 54



0.15 ML KCl ¥ 1.9 mML ethylenediaminetetraacetic
acld(EDTA)7} &8 GdolA] o] HA 3}
2, AEdE 2Ested MDA(malondialdehyde) 2
GSH(glutathione) & &4tk A4 W whiz
FFE Lowry et al'® WHOZ hovine serum
albumine TFOE ZA3P o, A}t A
S Dahle et al’®] W o2 2-thiobarbituric acid
£ o] 43} MDAZE nmole/g protein $H$1Z =3
st w3t Aksl A=E Fdsly] 918, Eyer
9} Podhradsky’®] .2 microplate readersl] =
2 A7) enzymatic recycling procedure® o]-£-3}e]
GSHZ umole/g &912 =438t

w

T oofd Y dlo ofd fe L
u
N
£ N
s 9
o = 8
e
- aQ
rlr =4
o g
w L=
-+ o.
&y &
@D
o\ 5
—) G
g
Qo ot
T fu
SR
5oz

testE AAIBt Aol QlAH 7 $ellE Mann
-Whitney U-Wilcoxon Rank Sum W2 AlA]sle
7] s AFdd. BE BAARE
SPSS for Windows(Release 14.0K, SPSS Inc.,
USA)E o]&3ted H7tatgd om, p-valueZt 0.05 ©
3l A BAA F94s A

m. # %

1. ® &2l st

Cisplatin ¢ 5 A4 szl v3l cisplatin
2ol A oA A= (p<0.01) AFe] Fart
A= N, AR R 7|71 AFHstg 94 474 A
Azl vlE FoA4 A= (K001 FAE G
eh ot

Captopril, LR R 300 H 500 FLelM = 247

cisplatin Wzl w8 24 A (p<0.01) cisplatin
9 F A% F7PF dA=EN2H, cisplatin Y
= Azwsteg g Ag & 77k AFwste 94
77t cisplatin &l Blal 24 2E(p<0.0D)
Z712 vepi el fEEk 500 Fod 2 captopril
100 mg/kgS FoIgt A fARE 235 el gl
o 28y fUEcER 100 Fod 2ol A<= cisplatin H &
3 AR AF E AR Wbl ool
A4 9 cisplatin 273} ¥ 23ked cisplatin F9
A 9w gl= AF 9 AFHI s wWIl= A
= A koK Table 3, Fig. 1.

Table 3. Changes on the Body Weight Gains

Body weight gains during

Pre After Total
Groups  cisplatin cisplatin  experimental
treatment  treatment periods
(3 weeks) (5 days) (4 weeks)
Controls
Intact 46.13+6.45 14.13£3.87  60.25+6.34

Cisplatin  44.8345.82 -16.38+1.51* 28.50+6.41*

Captopril ] s o
100 me/ke 45.00+7.98 -1.6345.80%% 43.38+6.12

Opisan extracts

100 mg/kg 47.75%5.75 -14.63£3.34* 33.13%6.06*
300 mg/ke 46.63t5.34 -5.50£2.98%*% 41.13£5.36™*#
500 mg/kg 44.25+12.67 -1.88+3.87*% 42.38+12.65%*

Values are expressed MeantSD of eight rats (g): *p<0.01
compared with intact control: #p<0.01 compared with
cisplatin control.
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TR 0] Cisplatin 2 HHE

~-@— Intact control
~O— Cisplatin control
~—w— Captopril 100mg/kg treated rats
260 —y— Opisan 100mg/kg treated rats
W ~—#— Opisan 300mg/kg treated rats
~O— Opisan 500mg/kg treated rats

Body weights (g)
—_ n N »n
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@
S
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B
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Before [\ 7 14 21 23 _ Sacrifice
. G reatment
Days after administration

Fig. 1. Body weight changes.

Note that the body weights at sacrifice, 5 days
after cisplatin injection and 28 days after test
article administration in cisplatin control were
significantly (p<0.01) decreased. However, these
body weight decreases were significantly (p<0.01
or p<0.05) inhibited by treatment of captopril,
Opisan 300 and 500 mg/kg, respectively. No
meaningful changes were detected in all tested
groups during pre cisplatin injection periods,
respectively, and quite similar body weight
changes were detected in Opisan 100 mg/kg treated
rats as compared with cisplatin control in the
present study.

Values are expressed MeantSD of five rats (g):
Before means 1 day before start of test article
administration: Day 0 means at start of test
article administration: All animals at Day 23
(cisplatin injection day), sacrifice and Day 0
were overnight fasted.

2. AEERe| Hal

Cisplatin HAEFAME A4 H2Lel vld] #
A A=E0.0) A% FFY A4 2 2y F7}
7t vehgt oy, captopril, IR 300 ¥ 500 £+
Zl M= 22 cisplatin AEZo ¥l f9A4 9
A0l =& p0.05) ARFHY A 9 A
727t QARG e, HERL 500 472 captopril
100 mg/kgs FH8 AR A1 238 e
o} 38 AKER 100 2NN E cisplatin 27
3 fARE Al ko] Wsbrl I9loKTable 4.
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Table 4. Changes on the Kidney Weights

Controls

Intact 0.803£0.016 0.360+0.014
Cisplatin 0.982+0.084* {.514%0.060*
Captopril 4 ot
100 me/ke 0.85240.042 0.410£0.028
Opisan extracts

100 mg/ke 0.936+0.056* 0.476+0.036*
300 mg/ke 0.881£0.045*#%  0.433+0.029*#
500 mg/ke 0.849+0.050% 0.412+0.035* #

Values are expressed MeantSD of eight rats: *p<0.01
compared with intact control: #p{0.01 and ## p<0.05
compared with cisplatin control.

3. ¥ BUN &itel Hat

Cisplatin H2ZFolME A4 2L Wa
YA 9)=(p<0.01) cisplatin —r° % 8% BUNY
Arao) RAE 9T, cisplatin F9 ¥ &% BUN
Wil 9x AR dxed vE fA9R8 A
(p€0.01) F7H8 Yehisis.

v} captopril, AR 300 2 500 FodlA
= 77 cisplatin Azl wld #9448 A
(p€0.01) cisplatin 9 ¥ % BUNY #4 H
cisplatin ¢ A& &% BUN #33e] #av) <
A=A

&9 cigplatin 74 A9 ¥% BUN &3 2
E AF A 2ul gl wW3tE epiA] ggkont,
cisplatin F1 39 TIEKHEK 500 Fo<2 captopri
100 mg/kge Fo3 A AR A=Y ¥F
BUN® za&sE Jelidd RLK# 100 Fo
& cisplatin ¥4 ¥ €% BUN ¥ cisplatin F
9 A% 83 BUN w3}eko] cisplatin 223
ARt #Z= ¢ c(Table 5.



Table 5. Changes on the Serum BUN Levels
Blood Urea Nitrogen levels:

Pre After Changes after
Groups cisplatin  cisplatin cisplatin
treatment treatment treatment
(A) (B) (B-A)
Controls
Intact 19.35+1.94 20.14+1.88 0.79+0.56
Cisplatin  19.38+1.78 50.66+3.71*  31.29+4.50*

Captopril s iy
100 me/ke 19.21+1.61 33.81+4.59 14.6045.06

Opisan extracts

100 mg/keg 19.39+1.26 48.50+4.83%  29.11+4.74*
300 mg/kg 19.19+1.86 40.84£3.82% % 21.65+4.82**
500 mg/kg 19.24+0.82 33.31+4.37%% 14.08+4.75%*%
Values are expressed Mean+SD of eight rats (mg/dl):
*p<0.01 compared with intact control: #p<0.01 compared
with cisplatin control.

4. EF creatinine &afe| His}

Cisplatin &AM E A dz2Led w3 +
9] 9lE=(p<0.01) cisplatin %) ¥ &3 creatinine
o Aol FAHUIL, cisplatin FY AF F
creatinine H3=F JA] A4 2ol HlEl f-2A
AE(p<0.01) F7He el

I} captopril, FLEHEL 300 2 500 Fof ol A
+ cisplatin dHzel B3} 242 524 d=(p<0.01
=Ep<0.05) cisplatin 49 ¥ €3 creatinine®] %
A ¥ cisplatin 4 A% &3 creatinine ¥ 313k

l-_/l‘\_7]. o] x] 1:404\;}

A cisplatin 7% A9 HF creatinine FF
5 AN ou] gl WEE JepiA| ?%ML
o}, cisplatin % %9 REEC 500 FdL
captopril 100 mg/kgs Foi& A} FAMH 7‘34—4
% creatinine®] #AEIHE JeEMAE LR
100 T A= cisplatin 5% % &3 creatinine
gk 9 cisplatin %) A3 &3 creatinine &0
cisplatin 273 AFH A= SIoK Table 6.

Table 6. Changes on the Serum Creatinine Levels

Creatinine levels:

Pre After Changes after
Groups  cisplatin  cisplatin cisplatin
treatment treatment treatment
(A) (B) (B-A)
Controls
Intact 0.64+0.06  0.68+0.07 0.04+0.03
Cisplatin =~ 0.64£0.06  1.44£0.19*  0.80+0.18*

Captopril s iy
100 me/ke 0.64£0.06 0.98+0.14 0.34+0.19

Opisan extracts

100 mg/kg 0.64+0.07 1.36+0.17*  0.73+0.17*
300 mg/ke 0.64+0.06 1.21+0.19%% 0.56+0.17%%
500 mg/kg 0.64+0.05 0.98+0.13%% 0.34+0.10**
Values are expressed Mean+SD of eight rats (mg/dl):

*p<0.01 compared with intact control: #p<0.01 and
##p<0.05 compared with cisplatin control.

5. A& L MDA atafe| st

Cisplatin * 2] 1% A4 Azl Hls
oA =001 A& W MDA =9 F7Ph

FAE o, captoprll FRER 300 500 Foi
M 77t cisplatin 27 vlE oA U=
p<001 AR W MDA ¥k 72471 A FHY
o}, R 500 Fod72 captopril 100 mg/kge ¥
o8t A A e deplidded, Ak
100 FoizellME= 474 W MDA &=Fe] wsbrt
cisplatin 273 AFeHAl ebstok(Fig. 2.
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HEHO| Cisplatin2 2 HHE &F o sHEL2 olxic ¥R

300 W
250 4
200
150 -
100 J

50 1

Kidney MDA contents (nmole/g protein)

Intact _CCDP  Captopril 100 300 500
Controls Opisan treated group(morka)

Fig. 2. Changes on the kidney MDA contents.

CCDP, Cisplatin: Note that the kidney 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, Opisan 300
and 500 me/ke, respectively. Similar kidney MDA
levels were detected in Opisan 100 mg/ke treated
rats as compared with cisplatin control in the
present study.

Values are expressed MeantSD of eight ratss
Captopril was dosed as 100 me/kg of body weights:
*p<0.01 compared with intact control; #p<0.01
compared with cisplatin control.

A LY GSH §. o H P

Cisplatin HEZANME A4 2o vle] &
94 AE=(p<0.01) A1 A GS 39 At &
2 gl o}, captopril, TLAEER 300 2 500 FofFol
M 27 cisplatin HEFll w8 1A 1=(p<0.01
= p{0.05) AR W GSH & 7171 dAH
Aeh, KR 500 Fo£2 captopril 100 mg/kgs
g AS A 232 Jehigen, Rk
100 FoJFAM = cisplatin 2 FARE A7

W GSH %] wistrh 425 AckFig. 3.

tol
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Kidney GSH contents (umole/g protein)

Intact CCDP  Captoprii 100 300 500
Conols Opisan treated groun{mg/ko)

Fig. 3. Changes on the kidney GSH contents

CCDP, Cisplatin; Note that the kidney GSH
contents 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
GSH contents decreases were significantly (p<0.01
or p<0.05) inhibited by treatment of captopril,
Opisan 300 and 500 me/ke, respectively. Similar
kidney GSH levels were detected in Opisan 100
mg/kg treated rats as compared with cisplatin
control in the present study.

Values are expressed MeanSD of five rats;
Captopril was dosed as 100 me/kg of body
weights: *p<0.01 compared with intact control:
#p<0.01 and ##p<0.05 compared with cisplatin
control.

AFH °]5 2 dEA % cisplatin
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LS KRFERAEE L s £EkS B
oAl fniksl g ks AMsle 5 Al o
gt Auke] FAlo] va Aoldt wel glovt HFE
= deield, B =EolMs RS oF
A FA wet Agstde. A7 RFKE 17K
Bl MRS, AERE KRS FHE, &
B TR KEEHFS R, KIERE TRITK
HIRRTRS, iR BRAE BRI R f
s BLashel HRMENR *'ﬂi«ﬁﬂia} EEs o
el = Aulo] HiEd, fifo] BF Kolm2 K
o] KRE EiTdhed EKE fﬁﬁ}t HARTj o] =
=5

B Al M A5 EAA FAARAE o)
7] 918 &3] AREEE AT F skl cisplatin
o AH3lgdoh Cisplatin® F2 free radical’ol

3} /‘1]_1‘13&3] —'z;d o]ALG olo;;] —'A-l/\]ux.]

St AR 0 AARAe] e &
spm, =3t pAbstE s JeplE GSH A%
& aA7)e A4 #4° Cisplatin
FAEAEA 2d A 7P E3] AHSEE

79 2 gt
of Foi¥ captopril angiotensin 115
5t 24 249 ACE(angiotensin converting
AA s oFEelot. UnkH ez ACE

F°1’

=
A 5

o ST zEe ohig
2Rl BHE Bl sl APARelE 2
b gle Aoz geld del, 84 A3A A

24
kel 9lef shte] of ZoFE (reference drug) = &
3] o) 451 97, cisplatin 5 FAIA R A
= A3l asto] o8t Xz ads) olm| A Uy

A g,

E ATl M RKES cisplatine® fE 3]
7ol FAAREA d3 EE Falslr] $35he,
cisplatin ¢ A 239%¥8 2847 HEHES Y
100, 300 ¥ 500 mg/ked == 44 AFEAS)
T, cisplatin 3¢} 7Y ¥ RE é J5ES A3

of AF W A Fake] w3l 9 creatinine

shefe] wists #Esgl o, lz’djr"}i}“‘ﬂ il l%
q3gs A7) 8 A% | MDA #HeFE &4
stoly, shaksl 2 R f8 Al L ‘41 GSH
ks 2A skt A A 3= captopril 100 mg/ke
Fot3t 77t m| skl

A 9 AFHE =k 9o, 300 2 500 mg/kg
9] LR o Fo43F =0 = cisplatin®

e AFE A2 dAlss 23t gl A
o2 JA=EPeH, KA 500 Fo9 captopril
100 mg/kgS FoI3k A fARE 235 ephgl
o}, Cisplatin 4 ¥ f25+= AF F A3H3}
gkl ZHAE cisplatin AHAIS] A A A =&
FAARA Sl ksl o2 A9l WstE s,
f“VH”W o] 1'& Aol wie AARs &30}
o] ghle]l glo] 7B 7]1-AQl A
A "P&ﬂ °3 ”423_25 upetr B ARAAE A
BKEx 300 2 500 mg/kge] FAAIREA gt &3}
£ vepiE 7= st

A ZFZekel] 9lolAl, 300 2 500 me/kge] FLEKEK
< cisplatin W27l Bl&] oA e AR T
o] At JAEAeH, fKkEk 500 FLS
captopril 100 mg/kgS Foi3t A3 FAEE 24=
vehl glet. Cisplatin ol 98 F4415%
AP He whg} AR F3o] Sutem, Az
A7 F% *7}7} zH =3, oeet A FF
W3l gz A AR s 23t gl g4 EA
o] whe] ApLEe] SN ka2 AYe)
Az= 300 2 500 me/kge] Fifk#kol cisplatin f
W FAARA fEd 2o MRS v
A FAZ A4,

82 BUN 9 creatinine 3ol sloiA, FLKER
o] & &% BUN % creatinine &9 a7t
AElem, cisplatin 74 3 REHL 500 Fod
captopril 100 mg/kgs Foist Az At
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el 9leh BUNS whillal Haf o] dfalabE<l
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T #fo| Cisplatine =2 #3=l &l o i

AZ2, 8% BUNY A5 dubdoz A%
o] 24 onsm® cisplatin f FAAE
o= A3 dF BUN ke Z7h7b %9
B2 w8l creatinine wEHA
Atell o8 FAEE AAAEZ, BUNZ 34
% creatinine ¥Fe 7 ARFAlA LY T
2 om) s, Cigplatin §2 FAAEAA = 3
% BUN &tFe] Z719} &7 creatinine &a¢]
7V} 222, o]5 &3 BUN ¥ creatinine
o] W3} AA| cisplatin i FAANRAE I
3= 7 RA AR o]&He] YuiiE aey
A= FEHE 300 2 500 meg/ke?] cisplatin
TFAAREA W a3 2aE Jele
[e]
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r4
Ho

N

nﬂolxmik>m£gzrﬁ

AW MDAE ]ZU%WH Fo3 Azl
GSHE At &3ke] A&7h =&d. cisplatine]
7HA AREA oste] AAIAETE F7HE o
MDAE Z7H712 kst 235 velli+= GSH
E ZFaA A "o 2 AYedA cisplatinel] 2]l
fabgl Az W MDA §heke) Z7hek GSH &9
ZHa7b HEHER 300 2 500 me/kg Folol o8 &
of42f oJEH oz dAE /‘V“Tjr F A7el
A cisplatin® 2 ¥ FAAIREA ] atkA &
olo 98] JAHE Aoz Rud ule s
B REERS) cisplatin S FAAEAZ] o5
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