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Protective effect of Ganopoly and Ganopoly/C+
on nephrotoxicity induced by cisplatin in rats
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2. Division of Natural Science & Technology, College of Natural Sciences and Institute of Basic Natural Sciences, Wonkwang University,
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in this paper, the effect of Ganopoly(extracts of Ganoderma lucidum) and Ganopoly/C+(70% Ganopoly + 30%
chitosan) on cisplastin-induced nephrotoxicity was investigated in Sprague-Dawley rats. A single dose of cisplastin(5 mg/
kg) was administered intraperitoneally after pretreatment of saline, Ganopoly and Ganopoly/C+ for 7 days. The
nephrotoxicity and renal function were manifestated by the changes of body weight, blood pressure, biochemical
changes and solute in urine and plasma. After the treatment of CDDP(cis-dichlorodiamineplatinum), a significant
elevation of kidney weight, serum urea, cretinine, urine volume for 24 hours, urine magnesium, and a severe or
significant decrease in body weight, blood pressure, creatinine clearance, urine osmolarity, serum albumin, etc. The
nephrotoxicity was further confirmed by a significant decrease in glutathione S-transferase(GSH) in urine and kidney
homogenate, GSH, glutathione peroxidase(GSH-Px) and catalase in kidney tissue. And also the lipid peroxidation was
significantly increased in kidney homogenate. These signs of nephrotoxicity was ameliorated by the pretreatment and
consecutive administration of Ganopoly and Ganopoly/C+ for 14 days after the i.p. injection of CDDP on 7th day after
pretreatment of Ganopoly and Ganopoly/C+. The amelioration of nephrotoxicity was evidenced by significant reduction
in serum urea and creatinine concentration, and improvement of other index of renal function. And The activity of
antioxidant enzymes were partially recovered in kidney tissue of rats treated by CDDP and the administration of
Ganopoly and Ganopoly/C+. These results indicate the cispastin induced nephrotoxicity is due to an impairment of
tubular reabsorption systems enhanced by necrosis of proximal tubule, and the Ganopoly and Ganopoly/C+ has a
partial protective effect on nephrotoxicity induced by CDDP. The polysacchride of Ganoderma lucidum may improve the
therapeutic index of nephrotoxicity induced by CDDP. However, it is needed to elucidate the mechanism for confirming
the therapeutic effect.
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Cisplating] {&=5gol st FNE&E BN HEa

AOE BIHAN. E5] §217] FollAl B4 L E(reactive
oxygen species)0] B} QIrhE Balvt Bo| YRk, =
AFCZ BiEdE e csplatino] F9 HACTHE HSAHZQ
SETE 7ol A=, o] AFolA BulEe E644E
ol AFY ZAN LTl THE UEE AOE By, 3
Zole AE=Ed0] 44 RElg |REVIE sl AR@IAvt
FREI 0|2 Qldly AaEdol UEhdrhe BEalrt /AR,
SIS B cisplatinol] 9§ AAEEA0] JAECHE B
IE Qb ek @44k scavenger §4Q1 SOD, catalase
Eoll 98kA cisplatinoll g} A ZMZ Y0 AT E ZUE
BAry*P0 mala cisplating] AIAEA S XD MG 7
2AIE B E Zohlie A gaHolo] QFKI$ cisplating]
AHBol ER38F Roltt. olol wiEl cisplatin Fo| Hol| Y|l
£& HBPLE Ttk £UQHoIL} mannitol 22 4FY
o1 LAl W FEA Y diethyldithiocarbamate(DDTC) £ 2
o] AFENE Zole HOE Luld Aot T2 ol
3t A2 cisplatin®] FANE YIHAI7|IH SHAXE BREFL
Z VBRI, AR At ol whisks 2Rldo) ATy
WEA cisplatin®] FEHQ| AAFHEE O*Kﬂ/\W]EWd e
tladhe S26M Ve 4= e ¢ %% wole R g
A XgEA EQT Aolh. Zelol 2t l oS Halge
BHoL FLENE UEhd Y= ‘%k% HHU WYLE o
Gkol] ther Falo] HOMAILL QUtt & A1 AT X FHSR
slobe 2t QH E’:J’AV‘“)B‘:”«] 2GS IAAI7IHA gotat
8L Ve &2 W AYg e Ailg ZNeE e
Slgde A7t SUsiA II@E}jl A, B dFole \E
Zghshe BEHAE o83l FURFY RAEE AAG)
BEEHoRE ZUFTUE VEE 29 FAUE B0k
At Sl SR = SHgoliA] kEtEEsio] BEHE, BEK &
IR, B BF 89 aIt UCER 4, a4, BY,
432y 89 BEEREE X7k ARSI, arelztg
2 YA Fso vt HAZE SRIAZEY dME Z=0]
9, 859 2a, $EANAE, S0 BAZE 59 oA
£ moln], U71BNIY, M4l BETFLAS, BUSNAY, T
A& Ht‘, WiEgys, gudst 89 A HI2de
U GUEHEL Rol BaET Qb
= @:rloﬂ AH2E HAMA Ganoderma lucidium(Curt.Fr.)
P.Karst2 9% TRAHAL, 410], 7], A ECE EglfE I
ETRE BFSH dAl(Mycota) ZHsd o} (Eukaryomycota)
& (Eumycota) EANTOHZ(Basidiomycotina) & ARTFOMZY
Hymeno -basidiomycetidae) 915 &% (Aphylohorales) BE &1}
Ganodermataceae) EZXZZE(Ganoderma ITO) EEX&
Ganoderma KARST. em MURR)oll &3, ¢dx)9] or)
2 30 JEY ECHZE R MEA 243 o] ARl
¥ TigAel IRAIEAE EREC o] SollA 228 o
de= INEE, gudsl Wis &4, RAxgag, i
o] §58 HANPHTEY gz nE 259 chedd o
F&n

=22
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T8l ol lpdk2 16 ZORA] SFENKL ST, oki
Bl gEid3S9 ol vlud =tk e HELE
mannitol, a-mycose, stearic acid, ergosterol 0] QTR

B Aol ol2fdl EX9 52 280l FUNEZ
Al Aj@shHe St ol REES AdE £ e A S8
Ao GAE FOIGILA} st 5ol ¢ARY RE% HELR
Y2zl X9 e 2EE 838 2E 5] sl Al
2 0183l FEIIN L FUEE Y ol g8l dEA U
= 71EXE el @Al SRAAE AZSIACE ol o]
cisplatin_O__E ALY FUXE RZHEY oA cisplatin2 &
QIst Z4oll vixlE ETWE HESINCH

1ru ull

g 2y

£2 % A%}
E‘Q%‘:S— 180+10g9] 4773 Sprague-Dawley rat& = 48
EIFZRE TSl 2 S2A4H A1 thg 8ol A
83l3c) AEEE AISE 2% 8:1TC, S 40~60%, 71

X174 12~1531 2 5Ie) 19 & 124102 200~300 LuxE &
HILA 1241742 ZE Y& AlAINTt Hole 4P AgE
Y £580] &I3INeH, AeE gAE E ATl glol 33
BI%Act. Cisplatin® SigmaollA] TISKA L, A& E(Ganopoly)
I A FZEEEEHA (Ganoply/C+)= Alpha Healthcare(NZ)

Lid.oll4] HZE AE AT
2. AEd

AETS YU ZTCE 487 & GEE FodA &
2 FEINED), 5 g/ked] BHLE CISplatm2 2 13 &5
2= FEBUHZT), BAFEE(Ganopoly) 160 ng/ks/ day
E 7408 1 9 13 Foislal cisplatinyg} S&9] Agliled4
€ 1 3] 54543 HABWETA), SAFZEEH TIELAE

730 % ul§ldl Ganopoly/C+ 160 mg/kg/dayg FHLE T4
Bl cisplatini} &9} MEIANH4E BLARAF) HAEUHNRD
B), 1z]il EAF&EE(Ganopoly) 160 ng/kg/dayE F2Fc}
il 5 mg/ked cisplating BZ2E 1 3] FAT Z(HETA),
Ganopoly/C+ 160 mg/ke/daye TZHLE FHBLL 5 ng/ks®l
cisplating B2Z2Z 1 3 Foi3t Z(AUETB) BLE THIIN
T}. Ganopoly®} Ganopoly/C+ % MelAlgds= Cisplatin 52
Fo 79 MEE £o3lGen, 4@ & 1497 ST
% 6 Yoll metabolic cageol] Reldl] @S F 24
ol ether m}H GlollA]

Cisplatin F&
AlZE A 553 em, cisplatin £ £ 74
ARSI MBI

3 GActEAl A2 FEH

ZEWEE &27)0] 70CY BolM 84 FGACAE &
611l 70T ethanolofjA] B]+8d SATMEAE FETHTH(Fig.
1). GAAAAE 2ZHHA] 70C Eoll FHA F FEHAIFIHEA
3 AZE 9 RETI0] YEAZ 0|8l &Y BAUBAE
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£E3)1, 11 ZHIE 70TS) 80% ethanolollA] 2 A]7}
A ZEB} HHAE flolod 445 EZHAI
il JEAUE A A g AAsH6L SZEARY
#1510 R ZEJHL. Ganopoly/CH+e 70%9) GREZE0] 30%9)
7184k ERleiTh

4 A5 Y B1NE
AZS Y SFFNOH, APER F 12 A7 B 4
S22 20% urethane©F 0}H|5IL AHALE ALSIRCE B
719) BES SR TS 7L ABS ME TAE S0
5. 892 A

AMEs gl EDTA-2K7} Held & Ag F(Vacutainer

golol S118 UAR A HYSIGHE HALE A

g AlBoiart EYstael YR EWBC,
=Platelet)2) HAHALS E417]Q1 SE-9000(TOA Medical
Co,, LTD, Japan)& AHE3I] RAIGIAOM, HAWBIeHE FAL
£ AEE 40 ¥ ool 3000 rpmOE 10 & 7 AUREIE 4
All] BelE @A deep freezer(-70T)oll BB SHaIH
C}. Albumin, Creatinine 2} &3 4351818 X E+= W8IALE
2437] Hitachi-747(Hitachi Medical Co., LTD, Japan)& AL23}
BA5I%C) 3} Na, K, Cai} Mge ARES2FAE, 45
osmometerE A3} 2tz EHEINCE 72+ 8119
fractional excretion(FE)2 7z} £319] HAEE Crqdth&& UF
o] AlSIREt. 2 IHULE negldA B2IadE8rIE
olgsla] UAlGIATE

™

29 AEH AHx

SR 2R HETH7 g9 7H150 mM KClo] ZFHe 30 mM
Hepes buffer, pH7.4) % H]2K50 mM Tris-HCI buffer, pH 7.4)
£ 347}9)] bufferZ glass teflon homogenizerE 0] &8t #2131
SIgct o] FHAZ 4TollA] 3,000 rpm2E 10 £ T+ Y42
si5om, vl 4359 homogenate 2E& A¥oll A1E3IH
I, 7F2 45U S TA) 4TollA} 38,000 rpmoll4] 6087 Q142
2l5ke] 2 A cytosol HEG UBo] AMBSIH M, AE
gl W g4 4% EFHES UV/VIS Spectrophotometer
V560(jasco, Japan)E AFSl] HBEE SFoIUC

©

6. 2%

s 53
A TRIER= Buege 579 ol 5l X5 5,
TE]MHo]| thiobarbituric acid(TBA) 8M& 71510 30 X
vortex mixerZ Z¢tA17]1 & 100C EollAl 15 £ 7+ SEHA]
SAIY & 4204 FZEAIZ] T 3,000 rpmollA] 10 £ S¢t
AR5 I HHNES 535 nmolld ERTE SHsIACH
8. Glutathione S-Transferase 8% %

GST &4% 9l ZHS Habig 99 whyol sl 583}
2t & 0.1 M potassium phosphate buffer(pH 6.5) 890 pl, 100

ok

mM CDNB 10pl, 20 mM GSH 50 pl, 7+Z¥ 50 nlS cuvetteo])
w1 5HE 340 nmojA] BT HIE SHBINCH

9. Glutathione Reductase 84F &3

GRS} & &8 Rackero] Yol Fslol ZHBICE 5
01 M Tris-HCI buffer(pH8.0) 2.5 1], 26.978 mM EDTA 100 y,
66.01 mM GSSG 200 pl, 9.184 mM NADPH 50 pl, &% 20 pul

L — ]

€ cuvetteol] @1 3}F 340 nmollA FRT HIE FHEINCL

10. Glutathione Peroxidase 84T &3

GPx9l g4 &7 Flohe 579 ol sl ZFIA
tl %, 0.3 M sodiumphosphate buffer 500 pl, 25.5 mM sodium
Azide 250 pl, 1 mM cumone hydroperoxide 160 ul, 294.37 mM
Glutathione 30 pl, 84 mM NADPH 55 yul, Glutathione
Reductase(2.5 mg/ml) 5 ul, ZZ W 25 ulg cuvetteol] 211 I}
340 nmollA} FFT HIE EFoIrt

10. Catalase®] 84T &4
Catalase2] 4T & Aebi®'o] Wilo] what ZHsKICE 5,
130 mM sodium phosphate buffer(pH 7.0) 250 ul, 3X} 5F%

330 ul, 7N 20 pl, 71A R 15 mM H0, &9 900 plZ Fs}od
cuvetteo] Y1 I}a 240 nmollA] EBTY HIE SHIUCE

11. 3AF 24

AL S BF+EEAE Vel on 48T AR
ol thdk 394 HE S Student’s t-test(unpaired comparison)Q}
A2 4d(one way ANOVA)E A E8I3Ct

AN My |

Table 1. Experimental protocol for rats treatments to evaluate the
effect of different doses of Ganopoly and Ganopoly/C+ on the
hepatotoxicity and nephrotoxicity induced by cisplatin

Expg;gzzmal Treatment

Normal oral feeding of 1 ml/day water for 14 days

+ ip. injection of 1.0 ml saline solution

. oral feeding of 1 mi/day water for 14 days

E-Control + ip. injection of 10 ml cisplatin®s mg/ke)
! . oral feeding of 1 mt Ganopoly(120 me/day) for 14 days

D-Control-At + ip. injection of 10 ml saline solution
} i oral feeding of 1 al Ganopoly(240 me/day) for 14 days

D-Control-A2 + 1p. injection of 10 ul safine solution
’ ) oral feeding of 1 wt Ganopoly/C+ (120 mg/day) for 14 days

B-Control-B1 + ip. injection of 1.0 m saline solution
y | oral feeding of 1 ml Ganopoly/C+(240 me/day) for 14 days

0-Control-82 + ip. injection of 10 ml saline solution
oral feeding of 1 ml Ganopoly(120 mg/day) for 14 days

Ganopoly120 + ip. injection of 10 ol cisplatin> me/ke)
Ganopoly240 oral feeding of 1 ml Ganopoly(240 mg/day) for 14 days

+ ip. injection of 1.0 m cisplatin{5 mg/ke)

oral feeding of 1 m Ganopoly/C+ (120 mg/day) for 14 days
+ ip. injection of 1.0 al cisplatin(5 mg/ke)

oral feeding of 1 ml Ganopoly/C+ (240 mg/day) for 14 days
+ ip. injection of 1.0 m cisplatin(b mg/ke)

Csplatin was administer intraperitoneally after pretreatment of salne, Ganopoly, and
Ganopoly/C+ for 7 days. Ganopoly was extracted at 70°C for 3 hours from
Ganoderma lucidum (Curt:Fr) P. Karst by the method developed by Gao, et al
Ganopoly/C+ was composed of 70% Ganopoly and 30% chifosan.

Ganopoly/C+120

Ganopoly/C + 240
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Cisplating] AF=Hol tidt FAXEE BeHAY HEHT

484

1L AT YA Y\

HaolAe A 8717 59 ABo] "R 57tk 3
gr2 BSrh I8t dsplating Foigt A RToAM = &
19 27E MFZa7 VERD] AEGIGCH 7Y FE= AS
Zart ggse e HATh Ganopoly®t Ganopoly/C+E
Foot ABHETAM S FaHQ HESI) a2 PIXIA
Uton, cisplating {513l Ganopoly@t Ganopoly/C+E F
A 4 FOIME cisplatin £O 2 FikE MELLE AAS)
£ 4ge JEItHFig 1). 3 489 AFun] S8HIE
cisplatin® £ & Z7iske ZTE HROw, Ganopoly?}
Ganopoly/C+9] BEdE Z7Pt dAEe EHE Basidrt
(Fig. 4).

a8

[ Fruiting body of Ganoderma (sliced) j

l « 70T water sith stirring. 3h

70T water with stirring, 3h. littered —
70T 80% EtOH. 2h. filtered —

70T 80% EtOH, 2h. filtered —

( Residue )

(Fivae () (Fivate 20)  (Firate 3))  ( Filrate (4))
{ T 1 ]

+— Slow cooling

Remove

[ Ultrafiltrates combined]—‘[ Freezing H Concentrated ]

Fig. 1. The method of Ganopoly development, flowchart of
Ganoderma lucidum(Curt.:Fr.) P. Karst extraction at low temperature
developed by Gao, et al.

2. @9 Hsl

cisplatin 20§ & 3 o1 7 & Apolol FikRol vl 40%
oj4} Zadhe AAE HRCH, ALl 22 EUYHE 7A
I¥CE AdEURTOAME HUE HIE HOIA ¥tk
cisplatin® F0{5}3l Ganopoly$} Ganopoly/C+E& Foigh 48
FollAlE AR Tl vlgkd 9] Zart 20% o1y A=
& Z3E BEg £ UMFg. 2).

3. AaE7)1se Hwat

1) Al g
cretinine HA8Z A4FS AMFA AWES cisplatin £ T
ollA) Fatzol 1idled 25% olglE ZAdhs ZE BEE =+
2irt. Ganopoly®} Ganopoly/C+ BHE SF0{gH BT R FollAE
e 3l QIReH, cisplating F0i8kal  Ganopoly$}

Ganopoly/C+& £aig} Ag ol Bkl vlslal 50% &
TZ 3125 ABE B9 Ganopoly®t Ganopoly/C+9] £0i7}
cisplatin S Z Fe AITA A8 Z4AE ARATIE A
£ BEE 4 YYTh EF) Ganopoly/C+ 120 ng/ke/dayE 50
o M AFEA o3g Zavt 7iE dAEE Z2RE U
EBACHFig. 3).

—s—Normal
. - & -E-Control
280 4--DControk-A
-y~ D-Contro+B
-+ 9 Ganoply120
- - Ganoply240
~p- GanopiyC+ 120
S 2601 --@- GenoplyC+240
E
2
]
m

T
0 2 4 6 8 10 12 14 16
Days of treatment

Fig. 2. Changes of body weight after treatment of CDDP, Ganopoly
and Ganopoly/C+. All data represent meantSE(n=6). Ganopoly and
Ganopoly/C+ were orally administered for 14 consecutive days before and after
CDDP(5 mg/kg ip.) administration on 7th day. CDDP; cis-dichlorodiamineplatinum.

—
o
I
E
E
o —&— Normal
= 804 - #-- E-Control
3 A - D-Controb-A
73 --¢--D-ControkB
Q -4 Ganoply120
8 704 —4— Ganoply240
» - Ganoply/C+120
'§ ~— @ Ganoply/C+240
m 60 '\
- o
PR
50 T T T T T T T 1
o] 2 4 6 8 10 12 14 16

Days of treatment

Fig. 3. Changes of blood pressure after treatment of CDDP,
Ganopoly and Ganopoly/C+. All data represent meantSE(n=6).
Ganopoly and Ganopoly/C+ were orally administered for 14 consecutive days
before and after CDDP(5 me/kg ip.) administration on 7th day.

2) 9 9 QUEAET

QTS cisplatin 0} F 6 Yoll 24417 wE ALsld 58
BICE. cisplating T8 AN EToIA L& 200% ol4 &
7islRon, SR FolAlE LA & R0l UERIAIS &
Ik Cisplatin §049} Ganopoly2t Ganopoly/C+& #o] &
B A FoAE 5FO ZAUt AAEE Z2AE BRou A
HOZ {98 £52 oUch 19 4FE 5k AEUET
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oA} 72.6 mOsm/kg H,OF 227.9 mOsm/kg H0Q! & 4ak29)
30% $ELZ a3k ZAE BYC Cisplating Tkl
Ganopoly$} Ganopoly/C+E Fojel A TolA = Aol 45
A 559 Mt et dAlsEls 2AE VERITKTable 2).
250 q
200+

150

100

Ccr (mliday)

50+

Nermmal EC DCA DC8

G120 G240 GC120 GC240

Fig. 4. Changes of cretinine clearance after treatment of CDDP,
Ganopoly and Ganopoly/C+. All data represent meantSE(n=6).
Ganopoly and Ganopoly/C+ were orally administered for 14 consecutive days
before and after CODP (5 mg/kg ip.) administration on 7th day. Urine was
collected on final day.

kidney wt. % of body wt.

Normat

EC

DCA DCB G120 G240 GC120 GC240

Fig. 5. Changes of relative kidney weight after treatment of CDDP,
Ganopoly and Ganopoly/C+. All data represent mean+SE(n=6).
Ganopoly and Ganopoly/C+ were orally administered for 14 consecutive days
before and after CODP(5 mg/kg i.p.) administration on 7th day. Urine was collected
on final day

3) 889 €&8%, 8% 4 A fractional excretion

Na'#} K'9) @5 wid &S & cisplatin £ 9] ARl
Al gaske 50% HAEZE daske ZIE JEMion,
Ganopoly®} Ganopoly/C'9l B Hgg vlxlA gtom,
Ganopoly9} Ganopoly/C'9] £0Z AHiEFolA] Na'd} K
9 5% ZAE o dAsh: ZNE Bc) Na'n K'o) €5
sk Fogt  AgvixFoll}t  GanopolyS}
Ganopoly/C'2H2 E0jg} QHET RFolL} cisplatini} Ganopoly
9} Ganopoly/C'E Foig AT EFoA & XolE Baret
4 QAck FE Na'9} FE K'9] 5T & AR ZAM 7151

cisplating
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11, Ganopoly®} Ganopoly/C'9] 212 FE Na'9} FE K'9] 55
&717} AAsElE AHE UERIT) Cisplatin @2 Q18 549
7ve EFE &8 B9 sl Mg' vl 9l E717 BEEUS
o, @59 Mg' 557} Z4adhs 238 BTt FEME'E 571
8153 21, Ganopoly$} Ganopoly/C+9] £6 2 £7171 M 5=
A3ke BPriTable 2, 3, 4).

Table 2. Changes of urine volume and solute excretion after
treatment of CODP and Ganopoly

aramelers vosm — nav UKV UMV
Egﬁgﬂp & (m/oay) (”‘OHig)/kg (a/dayl (ma/day  (ma/day)
Normal 7412 2079+126  328+27 1136159 1275¢154
E-Control 168425¢ 726458  169+21 56469 2568+21.7
D-Control-A 6611 2107+139 205£28 1175:172 2515226
D-Control-B 71815 2315:149 315824 1128156 2786192
Ganopoly120 115421 881279  225+¢31 675488 1548147
Ganopoly240  121%19 89687  243+29 66389 1648+159
Ganopoly/C+120 106+15" 12152115 257421' 739468 1839164
Ganopoly/C+240 11917 1158169 238426  774%73 1792158

Al data represent meansSE(n=6). Ganopoly and Ganopoly/C+ were orally
administered for 14 consecutive days before and after CDDP adminisvation on 7th day.
Unine samples were obtained on 6 days after the administration of CDDP(5 mg/kg 1.p.).
CDDP:  cis-dichlorodiamineplatinum, 1 significant difference from e-control group, 2
significant difference from normal group, p¢0.05

Table 3. Changes of plasma solute concentration after treatment of
CDDP and Ganopoly

arameters Per Posm PNa Pk PM
Bpene @ w/a) MOTO mEan)  (mEas) (mEQ7)
Normal 04+01 2515%125 1289%64 4403 21204
E-Control 41208 35484286 1217453 40204 15203
D-Control-A 05+01 2647166 1268%69 4505 22404
D-Control-B 0501 2479+¢153 1315271 4402  20+05
Ganopoly120 2110 3127#117 1257465 4503 1806
Ganopoly240 26+11  3158£132  1205+38  46:02  20+04
Ganopoly/C+120 172051 2785128 124779  43#07 19+05
Ganopoly/C+240 183071 2085164 1216483  46:05 2202

All data represent mean+SE(n=6). Ganopoly and Ganopoly/C+ were orally administered
for 14 consecutive days before and after CDDP administraton on 7th day. Blood samples
were obtained on 7 days after the administration of CODP(S me/kg 1p). 1 significant
difference from e-control group, 2 significant difference from normal group, p{005

Table 4. Changes of fractional excretion of urine substances after
treatment of CDDP and Ganopoly

\W

éxperi al FE Na(%) FE K(%) FE Mg(%) FE Osm(%) FE H:0(%)
Toup

Normal 05201 6.7¢2.1 0802 79418 0702
E-Control 117423 45.1485° 7721 673+161° 29572
D-Control-A 060.1 68+14 08+03 71516 06+0.1
D-Control-B 05202 6.3+20 0702 17415 0.7£03
Ganopoly120 9512  342+85° 5614° 4362118 216473
Ganopoly240 90+1.1%  375¢64° 6127 457151 21647F
Ganopoly/C+120 102+14° 22739  51+15° 345+126° 184224
Ganopoly/C+240 10.141.2° 264473 55413  415¢135°  203%6.1°
Al data represent meantSE(n=6). Ganopoly and Ganopoly/C+ were orally

administered for 14 consecutive days before and after CDDP administration on 7th day.
Unine samples were obtamed at 6 days after the administration of CDDP(5 me/kg 1p.).
FE. fractional excretion. 1 significant difference from e-control group, 2 significant
difference from normai group, p¢0.05

4 BFT 90 WHBA Wa}
Cisplatin®] SajZolE HIEAER] 417]

5 ¢ug

s



Cisplatin®] UEEHol gt SANEEE

rr

Ag HEE & YAUr) HAY] urea®} creatinine2 R
ol Fawtol vigkd 3w oy Eriehe AWUE BeH,
29 albumin ET & 40% 014 Ak ZIE HYTh UE
ZTCE Ganopoly?}t Ganopoly/C" 2}2 Roi8} FolAe
4o HriE Aol HolA ¢lil, GanopolySt Ganopoly
/C'& AR A FolAe €7 albumin 5L TAE oA
e EUE Hon, 5718 A creatininel} ureald) =L &

Mgk g8 LIElicH(Table 5). Cisplatin 26 & Q&I &
718138 21, albumin} RES GSTY 5T &715I9ch &
RFY GSTY s+ a7y ul LIERIA et nlslo] 4
ETAM = 95.6(U/NE EHFHEJCE GdEHEToM e i
T} xlo)7} 1927, Ganopoly$} Ganopoly/C'E X X8t A&
olAieE Fekaol Hlsle 6 vl o]dt E71%t albumin L& 60%
o0)4} AAMAlF = EHE B9} ED) creatinined} uread =T
UAoE AXAA I vk $£ECE I8 ZHE
B THTable 2, 6).

‘o_v

U

Table 5. Effect of Ganopoly and Ganopoly/C+ on CDDP-induced
changes in rat serum albumin, creatinine and urea

Parameters

Expeergrl?s Albumin(g/1) %renagpgi Urea (mmol/h
Normal 45246 0801 6.9+04
E-Control 245139 2504 194136°
D-Control-A 446%41 0.8+0.1 6506
D-Control-B 438265 0.7£02 6.8+0.9
Ganopoly120 342438 15¢04 146229
Ganopoly240 33744’ 16203 153136
Ganopoly/C+ 120 406452 1303 118421
Ganopoly/C + 240 364+4.4 1502’ 127433

Al data represent meanSE(n=6). Ganopoly and Ganopoly/C+ were orally
adm.nistered for 14 consecutve days before and after CDDP adminstraton on 7th day.
Blood samples were obtained on 7 days after the admnistraton of CDDP(5 mg/kg 1p.).
1 sgnificant difference from e-control group, 2 signif cant diference from normal group,
p(0.05

Table 6. Effect of Ganopoly and Ganopoly/C+ on CDDP-induced
changes in rat urine volume, abuminuria and urinary excretion of
creatinine, urea and GST activity

Parameters

Albumin Creatining
Expgrlgnup l (ua/day) (mmol/h Urea(mol/l)  GST(U/I)
Normat 1005125 10415 1402 nd.
E-Control 645.1£113.1° 4304° 03+0.1 956+12.7
D-Control-A 98.3+10.2 9813 13101 nd.
D-Control-B 103.1£14.1 111210 1502 nd.
Ganopoly120 2146456.2'¢ 6.7£1.0 0802 76485
Ganopoly240 23384386 65%14 0.7£0.1 7714124
Ganopoly/C+120  187.1£23.1" 84%12 1.0£0.3' 42.1x6.91
Ganopoly/C+240  202.431.9™ 71%16 1.1£0.2' 4574821

Al data represent mean+SE(n=6). Ganopoly and Ganopoly/C+ were orally
admn:stered for 14 consecutve days before and after CDDP administration on 7th day.
Blood samples were obtained on 7 days after the admnistraton of CDDP(5 mg/kg 1.p.).
1 sgniicant aifference from e-control group, 2 sgnficant difference from normal group,
JelQ01t3]

- 321 -

EEAAY 2S5 E

Eoigt dEoiRTalA 25 vl o4 Bk AHE ERer,
Ganopoly2} Ganopoly/ C'E RS AdsTo)A AZ RIS
Bt ARl Hlgle 50% 2 AAE= ARE B5Ct
8] Ganopoly/C" 120 mg/kg/dayE T} AE oA 7+
ddUE ZAE Bt Bl ERIBEARE VEie E40
GSHY] MAZRAW =T = csplatin®] B0 ZE 33% T 246}

£ ANE HYT Ganopoly} Ganopoly/C'& Faig 4@ Fol
Al GSHY) 248 7Mdske E3V) UER oW, ThE g4ie &
# 4] GST, GSH-Px, catalase 52 §4~ . cisplatin &
Z g4o] oJM=RSm, Ganopoly 2} Ganopoly/C'9} £ Z 0]
218 B4ZL7) OFEE BB LIERITHTable 7).

d0 im

Table 7. Effect of Ganopoly and Ganopoly/C+ on CDDP-induced
changes on the lipid peroxides(MDA), GSH Ievel GST, GSH-Px,
catalase of rat kidney homogenate

arameters MDA GSH GST GSH-Px  Catalase

Expgr‘oup al (mmol/g)  (umol/g) (uggl/gn)nn (u;ngl/(;?m (m[;r(\;r)l/gn)m
Normal 21342158 5407 6706 17894218 51769
E-Control 5864+492¢ 36404 41x05° 13164165 30424
D-Control-A 2218+135  53*05 63208 1746152 52163
D-Control-B 2318+169 5206  69+05 1773+183 54253
Ganopoly120 P16+173% 4108  53+06 1535¢221 37843
Ganopoly240 5 7+H.1% 46:06 5608 15142201 38253

Ganopoly/C+120 2978327  46+05  55:05 1628+151 447252
Ganopoly/C+240 3115+292%  47+04  54:03  160.1147 40666

Al data represent meanSE(n=6). Ganopoly and Ganopoly/C+ were orally
administered for 14 conseculive days before and after CDDP administration on 7th day.
Blood samples were obtained on 7 days after the administration of CODP(5 meg/kg ip.).
MDA malon dialdehyde, GSH. glutathione, GST. glutathione S-tansferase, GSH-Px:
glutathione peroxidase. 1 significant difference from e-control group, 2 significant
difference from normal group, p(005
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