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Beneficial Effect of Scutellaria Balicalensis Georgi. Extract
(SBGE) on Cisplatin-Induced Acute Renal Failure in Rabbits

Chang-Beohm, Ahn - Hae-Yon, Kwon * Hyoun-Min, Youn
Kyung-Jeon, Jang - Choon-Ho, Song

Deptartment of Acupuncture & Moxibustion, College of Oriental Medicine,
Dong-Eui University

The present study was carried out to determine if Scutellaria balicalensis Georgi. extract (SBGE)
exerts beneficial effect against the renal failure in rabbits. Rabbits were pretreated with SBGE orally
for 7 days, followed by cisplatin injection (5 mgl/kg, i.p.). cisplatin injection caused an increase in
serum creatinine level, which was accompanied by a reduction in GFR. The fractional excretion of
Nat, K+, glucose, and phosphate increased in cisplatin-treated animals, which was prevented by SBGE
pretreatment. The uptake of p-aminohippurate, an organic anion, in renal cortical slices was inhibited
by the administration of cisplatin, and the effect was prevented by SBGE. cisplatin injection increased
lipid peroxidation, which was prevented by SBGE pretreatment.

These results indicate that lipid peroxidation play s a critical role in cisplatin-induced acute renal
failure. SBGE exerts the protective effect against acute renal failure induced by cisplatin, and its effect
may be attributed to an antioxidant action.
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I. ¥

B EXKZALE B REWGE /HA9 &
R, LR, FEW, dk BE vw Eas
B 715E 935, @R, RRRE, HEEE 8
o WHEAoT BRY Fid] BF YT Hae
#E AFsred?, KR - EBR>ANE EHEK
B, ERE o1z st Bol AMES AHWRAE H
gists £27199S ek,

anEreeld Ao\ 71413 Q99 A
AZ 3AHA G BHES 28T BHE A%
o} fape] BREBMS EHol dojuk: A,
A B, MEASK, MERE, B, ER
Zo gEgd) £9Y.

Cisplatin(cis—diamminedichloroplatinum II)-&
BIEHE AT R d#os oekdt BEY
el AHE HEE YEdE filmelY, Si
o WEAA 2AHE BEM 9 alFAY 2
Qo z Qe Bk AHgol AgHT AT, ol
3 BEr FHEE ofx 443 Uy ¥t
ou 9 FAd o) iE##k (Free radical), 53]
i%PEML % (Reactive Oxygen species, ROS) 7} d#
go] ggol RuET YU, mEEd (Ene
Z 7zt AT HE olF YA ¥ AA
g Ad daht #45 gujsted, FH9 8SEE

=)

o A Bt AR o 2N A &
#e Yehdol MR, LHEE B4R £ T S
HRe 4o7E HEOE RTINS,

TR Hifsfkkol oheh @Eas fgio] FoiA
wA S o]gd pumme] WL ofge HA
Ao A% T3 mEMRY Fu WA b
Bl BeeRES BIfFHS BOAde 3
9 Aol g 47t gs) AgFo|np Y,

#% (Scutellaria baicalensis Georgi)< #57}
TEEES, OB KB 48] s,
HERRE, IHEZEKshs ol ol B, A,
B, B, KRBT, BB 5 oagda®, QuEe
2 deA 9 AF5AY, aXNEFH FUAEF A
$9900 BampEy T A BILEH %
WEE BHEAS AT g0l BE YT,

A2 EEEPHE ol g3l & VL BRI
oA Bkt A3 BEAL BE PILMRE %
P& BRYAINY R7I%0le BEME Bk
HEE Huddn, ¥ FVe REmtme cis-
platinel] ©J3t EEEHEE B 2 ReES] AR B
HHEE Baslg oL cisplatin®® #FHE &
BreodAs EEEHKS HF A Bie ofF
A3A Z3tict

oo Azt cisplatin®® HRE &bt BAR
et EEEEKS PBEYRE ABET] Yo K
B3 creatinine ¥ AEREERER b, Na’, K',
glucose$} #7| phosphate(Pi)2] HHltHER 8k,
BRADAAAN #HmBHT EEAMIL L &
WESt st A%E 27 Euste bioloth
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HEMWAO! Cisplatind] 2i3h RYE BHRTRM nixls 3%

. 8 3 hiE

1. BEEAR W&

% 300gE B3t methyl alcoholE 4A13F
A 3 HmAIA i BRE BB el
46g2 2 AH BWT F, o)A& £HAHKA &
A ZiT)

2. BEM T

R 5ES 9%t BE 15~25kg¥ New
Zealand®® FRE metabolic cagesol &3t 2
F gl ALES § F, cisplating 13 M
K A mg/ke body wt)dT EXHEEK K
BB M cisplatin HAR 7Y ¥ EEHEEW
< I%84(0.1 g/dat body wt., p.o)3Hlch BB
HERHR A $2 AHERHKE RESAT
24 A7t [RE cisplatin TEAH 4872 &< K&
AL, Mm-S KB ARHelA KEstc.

3. BEEYAO UHM p-aminohippurate
(PAH) &

Cisplatin FHAHKE EAT XKEE 24
AIZE F BEATIZ AYE] BRE Sod
140mM NaCl, 10mM KCl|, 1.5mM CaCl,& &+
3 B7te FRMAMKE HERY FA #Amst
mk< Hhd BESAT Stadie-Riggs micro—
tome2 2 kAl A& BEEVFA (77 0.4~0.5mm)
£ 130mM NaCl, 10mM KCl, 1.5mM CaCly,
5mM Na acetate, 128]2 20mM Tris/HCI(pH
7.8)% ¥ ¥Z¥ Cross—Taggart RARK
fretsi ot

ek 50mg(wet wt.) FES BEEVIKE 4ml
Cross—Taggart RFHE Y& 20mle BlojA )

e
T
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%711 75uM “C-PAHS} 7 sz#&slgon o
T 100% % Fd3t 25T8 Dubnoff meta-
bolic shakerollA] 6087} o]FoAith 1H#SF FA
vlojANAN #HEgS AW 2718 F1 FAE WE
g o3 IN NaOHol ##eAlZth

ol HERFEKT BKE MK
aquasol{New England Nuclear)°o] &°9l¥ scin—
tillation® ol HAO2 Wy KR TR &
€ liquid scintillation counter(Packard Tricarb
300C) 2 miEst] WA EEE PAHS %& SM
(Slice/Medium) ratio, & BN ¥X% (mole/ml
medium) o]t Mg EEE F(mole/g wet
tissue) & H|Z JERASIT

A9%L

4. [EHBME A

SEABILEE Uchivama$h Miharai:™ o uje}
malondialdehyde (MDA) 8] BEBEWAN S4HES
MiEstdh. BMEEMES 94€ 1.15% KCl(5%
wt/vol) Bk &M BEL 3 F, o] HEK 0.5ml
of 1% phosphoric acid 3ml® 0.6% thio—
barbituric acid ## 1mlE A7kslel & BollA
4587 Atk n—butanol 4mlE Fndte &
8] 42 ok 2,000g90A 2087 @O0#E F
diode array spectrophotometer (Hewlett Packard,
8452A) % LEE®S] WMAEE 535nmet 520nmei
A iEskech 1eln FH|s)E MDA tetraethy-—
lacetal £E#T Bl & MDAZE &HH 1g%
n moles® FREY 1, EHHE BEE Bradford
g oz pEstnt.

5. R %

“C-PAH® Amersham International
(Amersham UK) 2%€ UL, Tris$ ma-
londialdehyde tetraethylacetalZ Sigma Chemical
(ST. Louise, MO)Z2HE T3ttt & Z&
AL TS F k&Y A& AHEEI



The Journal of Korean Acupuncture & Moxibustion Society Vol. 19. No. 3. June. 2002.

"

6. ¥EtERIE

fits FHErEERER U T HEN
BERS T Student's t—testE o]&3%lo
o, patol 0.05 "%t o FAol Ue RLE
PlESHA .

II. B #K

1. RE ¥ HERRER Mt

Cisplatin A 48AI7HF  JRES 5592t
7.79ml/day/kgolA 25.03£6.02ml/day/kgl 2
ANUA EASAD, HERFHRS RET F
cisplating EASAES We KES 44791426
mi/day/kg 22 FAANA EmHAHFig. 1).

80 r
» *
f 1T )
o 80}
F 1
&= % T
28 40f
S E
=~ 2t
0
Control CP CcP
+
OBGE
Fig. 1. Effect of Scutellaria balicalensis Georgi.

extract (SBGE) pretreatment on changes in urine
volume in cisplatin—induced acute renal failure.
Data are mean SE of five experiments. *p<0.05.

Cisplatin #EA#% 8HY creatinne F=
0.88+0.33 ml/dlelA 6.11+0.49 mi/diE &4
QA EhER D, EEREEE WERE cisplating E
ARE W, #A creatinine FA+ 2.83%0.14

mi/dIZ FA Ak (Fig. 2).
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Fig. 2. Effect of Scutellaria balicalensis Georgi.
extract (SBGE) pretreatment on changes in serum
creatinine levels in cisplatin—induced acute renal
failure. Data are mean SE of five experiments.
+*p<0.05.

Cisplatin 7EA# GFR 3.28%0.43 l/day/kgell
A 0.82%0.10 l/day/kgZE FIANA BAHAUD
olof Hhal| HEFmWE RS A GFRE 1.78
I/day/kgo 2 #match(Fig. 3).
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Fig. 3. Effect of Scutellaria balicalensis Georgi.
extract (SBGE) pretreatment on changes in glomer—
ular filtration rate (GFR) in cisplatin—induced acute
renal failure, Data are mean SE of five experiments.
*»p<0.05.
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ELJWHO| Cisplatind] 2Jsf FUE BMWT20 olkiz B8

2. Na’, K9 #tta® St

Cisplatin%t {EAS A$ Na* HHt %S 084+
0.22%14 6.02£0.63%Z FIUA BmstH o
U, EEEER REK cisplatin A F$E
2.65%0.52%% KIYUA #WA AU} (Fig. 4).
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Fig. 4. Effect of Scuteliaria balicalensis Georgi.
extract (SBGE) p retreatment on changes in frac—
tional Na+ excretion {FENa+) in cisplatin—induced
acute renal failure. Data are mean SE of five
experiments. *p<0.05.

op7bA 2 cisplatin® HEAS A KT HE#S
& 67.92+12.13%04 199.25+33.28%2
SJANA MmEty, HEBEK kR FS
102.83+125%% FYHUA B EH HEEH
e REHEE K HHEDRIME BRFHYG
(Fig. 5).

o]} & AINEL cisplatin® HAH 79 F<H
EABEKS RS 3% cisplatind] A% BREE
HE HiEr7E HRE Yelz Uk

3. BEME 3 MEC HittoR BMt
EFARE B Ao EFRERY ARE A
dal7] Hste] afrfREels ERKEHE HEY
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Fig. 5. Effect of Scutellaria balicalensis Georgi.
extract (SBGE) pretreatment on changes in fraction
K+ excretion (FEK+) in c¢i splatin—induced acute
renal failure. Data are mean SE of five experiments.
*p<0.05

glucose$t 7] phosphate(Pi)2] R %
BLE BESS T

Fig. 6, 714 cisplatin HEAENA F #HHEY
Brtt &S Zhzte] HENT vlwste glucose B
HAES 0.24£0.05%4 5.72+0.12%2 +I4
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Fig. 6. Effect of Scutellaria balicalensis Georgi.
extract (SBGE) pretreatment on changes in frac—
tional excretion of glucose (FEglucose ) in cispla—
tin—induced acute renal failure. Data are mean SE
of five experiments. *p<0.05
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f - 10 > 1 2r ’ f * 1T = 1
150 | o -
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_20f ‘g_ = X
35 a0 | = .E 10 }
F %o
[¥1} —
o eor T o 5|
30 T
0
0 Control CP CcP
Control CcP ce +
+ OBGE
OBGE Fig. 8. Effect of Scutellaria balicalensis Georgi.

Fig. 7. Effect of Scutellaria balicalensis Georgi.
extract (SBGE) pretreatment on changes in frac—
tional excretion of phosphate (FE Pi) in cispla—
tin—induced acute renal failure. Data are mean SE
of five experiments. *p<0.05.

UA #idH D, Pi Bt 25.92£5.02%°
A 129.42+21.03%% FAENA #hstsich
gyt cisplatin EAR] EXERPKE KA B4
glucose Bt RS 0.88%0.15%%, Pi #itHE
& 49.97£10.27%2 FI4UA B3t

4. BERYROM PAH ¥t

f7lol] BEE BRS BEH FES BER
AHEE A gtod, A AFolM BEEYN o
3t f718ol2 PAH Rie HEAMIRE MiaRES)
AEH#A(Gn vitro) #EE AT HBY BEEER
FEE T AT

Fig. 894 HojxZo] BEETASY PAH &%
& cisplatin A A8 FAUA BAEAoY
HAEERS RS 74 cisplatin®E PAH i
7 Wbshe A& BAIEse], cisplatin TEARIA Y
PAH " S/Mbl:= 15.93%+0.80914 7.83£0.58
2 RN BAstG o EEEER REE
A 12.8020.942 A4 UA Bs ek

extract (SBGE) pretreatment on changes in PAH
uptake by renal cortical slices in cisplatin—induced
acute renal failure. Data are mean SE of five
experiments. *p<0.05.

5 BERUROAM EEBE{t Bt

IREAMT S BAFEE s Jraym
ffEHS RROE fFRdTE ol A% =9 5
Yol 781, [EEEMLE Bt o3 MAR
He Uehd= md9 stz de g8A Jdo?,
Fig. 99lA & cisplatin AR HESEER RN
o] BEEUVFNAM IBEARL g 355t

Cisplatin ¥ A& IEEBM{LE 88.6315.24904
123.09%£6.99 pmole MDA/mg protein®@ #9

=
@ 150 ¢ * hd
g% I =T 1
B8 1200
S o
gE 90 } =<
E
ol et}
.OE
82 s0f
|
£ o

Control CP

OBGE

Fig. 9. Effect of Scutellaria balicalensis Georgi.
extract (SBGE) pretreatment on changes in lipid
peroxidation of cortex of kidneys in cisplatin—in—
duced acute renal failure. Data are mean SE of five
experiments, *p<0.
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KEMAHO| Cisplatin0] 28} RUE SHNTRY DjXEs BY

ASA EmAREY, ols BbEERC] cisplatin®
2 FHY B2 AW 48 3 Re=
AR W2 HEHEEPR KK cisplating ¥
A¥E mE 89.38+4.27 pmole MDA/mg protein
OS2 FYANA B R ol A HEHE
Bigol HiMk fEMOZ cisplatind] 9§ &ZHBXR
2 FRE TS Yz Qi

V. % %

BELol B MES FEM ERE EAK
ERRE A EREEN 2R L tEE T8
sto), MRS MAWR, WIREMSR, HEMER
59 geEs FEUsA L@steu’, KR bE
KE#>o) w29 “BEIK ZARAWIETE
2" <K >IN HEKE LR o)
2 stol, ABES) KHAH BEiel Bol Tod A
£ @3 Sz,

KEfae BEY MR Bk WY g3
st KBS EASHE i B HMS xEse
KEES Hiftahe FALfER &) o] FojA|H of&
RS & AP, <R - EWHER> A
EORE RRZE, KEHE V0 9D, <&
B REEe>INE “LEME PHEmE FEm
Bolzt sto] ZHHMLH ARRHY THS B
do) g dusty ok

R 2amed BTCE LEE EFSL
e LESHT, FEL EMeT, mES i)
el —EE WSS TPstel FHYoh web b
ol UERGE BRE OIS ERETY MR
A% kol hEET WE BMETHT AT EH
e D SRR MBS o] Jeld, TE
BF - - BB - BERES) BRMHEHISEE Mol U
g,

=)
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gAY B 2F5E Hudie BEEY
Ao A¥H7lso 2 AU RXK, creatinine, R
9 el EEWE BEdty, BRES Tl M
BER HE, B @K T M o9l renin
% erythropoieting st MBS sodium® #
B 9 Amik EES RESNE T WEYIIEE 7t
A, B Fiel A71W 2IE EAR, SMmE,
R, Bifi, BUR ol FHHT HJ3d BFe o
F#fEo] wAw ¥,

BUHEALROIY EHZE FEEY TAQC] E¥
3 B EBE PAY F2 guEe B
ARl & FAHH T+ J|AFH 299 AAR
AR e HHEY M EBE T A
o2, 1 FReg AA 98y cz AWE EMm
BE 50%, BEMEE 45% BHHE 9 HERS
5% ol fEfst. B3] S o F2ol vt
of mifiEo] W1 BEEREC) A, BHEIY /Y
gk w7t olFolA 1, BECl 2717 AFH7
WEo] FHE g el ARE, BHeH ¥
BE fEshe M4, crystal , 3484, AFLG4A,
WAL AR o Sole YA 52 AHEE 9 7
48 Fog Bog #pd

Cisplatine LB Y@= Ttst Ego
B ARE HRE dBUE fmmel, B
¥ 2 BifFAS B2 Qs EEKE AMge] Alg
g3 Qe ol2ig HEM FHmES Fax
Fovt 29 FAC o mEE, 53 ENmETL
Agso ieol W Fed, mHsmEIT A (FA
SAY T BES BRILE A ik ek
2 EWmAZCEN MiECS Yo B
EHRREEA 52 Yo Bak wed HEW
wER Baga Aok =3 AAUGn vivo) 4
89l A% cisplatin ZEY BRAE S AP
W(in vitro) A& cisplatin A A¥ BB
oA IEE:EM7E BmEARA R, radical scav-
enger2 {EMsHE cellular glutathion(GSH)*"o)
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B 2AS cisplatin®® Q1% o] Ems)
Qom! 19 wee] it radical scavenger
9] A% cisplatin® & A% IEEMLY EHBELR
2 FRe ppsats Bax Yot

o]X Y cisplatin®] FHEHS Yo7|v B
i3t A7E FHAGA olFRT e, 1 8
AR #ET iAW disidEe oF g3
AAHA 43 o}, T2y cisplatin®] FEEH O]
EEE 2T dgddy =45 #7] WEl
gt FHE 7IAe %E°] cisplatin®E I
FREN S mHEste 71 Rdn 9458 F
Q10 AME fEF (LA DPPDE
cisplatin®] F o] ##Er WLE FRANII= RS
At n” HIol Hilgt E5E 7ML FHE
Hi#o] cisplatinof]l 3t B BBE fHidc
£ Ugol as|E sk

HZ BRERAME GEHY e FR s
ALY} olE 45 HigEES] R obgl WA
Ao 43 Hg T EHEEY BE MR
g FUA7E e RN LBRET SRR
o @ifFAE BAAIZIE ik 2 &A dis dF
7} gus) AFolgp

RS phk7t EEESS, O -0 - KBS
4880 EFFSslT, FRRRA T ERLZKIE 25
o] o) HpE, M, it R MEBLZ BiE T
< xNgsn®, oFelsE o baicalin, baicalein,
wogonoside & #H3I9 fik, HAllergy, Hiy
£ (EAT #RE, FIR, S, mPEERD (5o
Aorn T3 mES AN HEste] BRte Aol
EMME) FERE FBNIE AL ARG,

GBRANN ZUTrEL B, MERF, MER
& EE EE 5o Had &3 FEEH, R
mE&, FOKHE, Bm(of Sol EAK ko] 2
F Al HhEol bl REHAY NESE
ke A9 mES SRSty FkZol KK
g3 & 5 Aok webd #Fol FE9 sl

PeitiEEg el ths] HmadRRetn GHErrol 0 ®E
Fikshe (e, 1811 EERERS THE BILF
W BHNIEAIOE n)RolRolSTH I g
giio) cisplatine® FRE EuEr2d +9
3 A5E Jebd Zeg Aztdr)

ELBPRY) B0 B9 493 A7z g Y
< BERFHES) 87 FaRRY ikt a5 o
& d78 wasigod, & 522 HREAIA
ARMEE Q% BHER HE pLags = B
< FRUFAM G 7%l BEMEE BERRE
B astgr.

ol Mzle o)tz 2L ol8F FAE Edz
EEEBIK S cisplatin® 2 FHE EHFr2ed o
3 BFESERE @] Aste] KB creatinine
9l GEEBGAR Wk, Na', K', glucosed #7]
phosphate (Pi) & JRer et/ #Mb, BRIl
A #iEgol 5o lREARL ¥t 5& mE BRI}
st

B Ao HE in vivod} in vitrod cisplatin 7F
Aol oz HEMES odsiA #ak ol IRE
BFES) WmE FBAZIN, 1 AR EHEE
o] o)t SEBMILI} cisplatin® ® #HHE B
Fol FRol 2 AABT gled], oy ojHg
AFERT g s 10,

T3 ENERENM  FEAHLE ARKE
glucose®} phosphate®] HElt7%o| cisplatin A
B AE FA40A EwmEE FHsty 3, BE
BYRE ABAA cisplatin AL EATHREAA
o %3 el A8 HWsEe PAHY BKE M
#HEAch ol A EMMKES FRKS S
#teo] cisplatinel 93 otstg S HoFr,

ojol ¥taled cisplatin FEART 7Y T HERH
W REE AL cisplatin®® FHHE SHHELR
Zol o PBEHRE JeERASI Cisplatind] 9
& ##Y ¥4 creatinine T BinE EEEHE
well A8l froAstAl WA AT, EERHEK okt
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EEMABEO| Cisplatinof 2/5) RUE BMMTRN 0(X= FY

o] 7% cisplatin TEAF) ¥l8) GFR X7t #9
AAA o) #2149 F ARk Na', K, glucose,
Piol Bty T REFER R oF Fo4
RA Fol FrAHA

EEEERS PEER aF BANY BEe
€ A7y detezs Y88 ¢  QAok A%
HEBEWo| BHEHT 4 Mt ZEE 7Hg
= B1E uRojRo}?30 pemimme( s} cisplatin
o2 FRE HMEARE ot FA AL 3
Aog AzEn, o] 7heAe EEZEHHKO)
cisplatin®. & oF7)¥ IEEEMILE UE + A
£ & 479 A5 g3 dFH Ak

QoA A cisplatin AL 83 creatinine
FAE F9UA #mAIFIZ GFR 3 28t
BAAIZIT BEEAIAS PAH Wik cisplatin
of osf M=, Na*, K*, glucose, Pig) Hitt4y
FE cisplatind] &) #m=EAdEd, ol #re
cisplatin EAR] EEEHK el &8 FJ4U
A Bk AT Cisplatin® IEEAMLE #HA7
el ol HEFEHER K s f-AdAA Bk
H3h old FAAEL HABHKS HiM{LIEHol
cisplatin®.2 F#d INFr2d o 2HS B
YRS BHTS YT otk wekr g5
#ol Hisg{brEMa cisplatinel] thet EhgEN HH
B b sl oS BlER IBIEEY G5
e A8 & kA7 Qo Bejzic

Lhie] A2 Kol EEEEKS cisplatin
ERAEY B AYHEE HhskE
g F 3g Aoz Ader

rir

olo Ho

oo I

V. & W

Cisplatin® 2 FHE FR SZHEIL2 dig
XK BEN BHONES B3 239 gL
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I g2 FEE 9

1. EZEEPRL cisplatine] A& REWY, 83
creatinine 3453 GFR Z4E FAAUA B
IEAZA T

2. EEEHWS cisplatind] ¥ Na', K,
glucose, Pi9 BHttH&RS A5g FAUA Bk
ARk,

3. EEEEWKS cisplatinel g BERBEVA
A9 PAH &% 9AIE /4 AA BhikAIA .

4, EEEREKL cisplatindl Y3 HEEMLE
F9949 YA BHEAIA T

VI. 8% 3R

1. &R, REERE AL FFREARA TR
. 1983:8-57.

2. B REETERER LW s ARG
Rt 1982:10,131,493.

3. Medisty gadistE. A3 AeAgy
gty 295, 1999:277-80.

4. HEan BIKEREHE. AL it 1995
294-17.

5, Borch RF. The platinum antitumor drugs.
In: Powis G, Prough RA, eds. Metabolism
& Action of Anticancer Drugs. London:
Taylor & Francis. 1987:163-93,

6. Madias NE, Harrington JT. Platinum
nephrotoxicity. Am.J.Physiol. 1978;65:
307-14.

7. Garnick MB, Mayer RJ, Abelson HT.
Acute renal failure associated with cancer
treatment. In: Brenner BM, Lazarus JM,

New York:

eds. Acute Renal Failure.



The Joumal of Korean Acupuncture & Moxibustion Society Vol. 19. No. 3. June. 2002.

10. Hannemann ],

11.

12.

13.

14.

Churchill Livingstone. 1988:621-57.

Kim YK, Byun HS, Kim YH, Woo JS, Lee
SH. Effect of cisplatin on renal function
in rabbits: Mechanism of reduced glucose
reabsorption. Toxicol. Appl. Pharmacol.
1995;130:19-26.

Sugihara K, Nakano S, Koda M, Tanaka
K, Fukuishi N, Gemba M. Stimulatory
effect of cisplatin on production of lipid
peroxidation in renal tissues. Japan J.
Pharmacol. 1987;43:247-52.
Duwe J, Baumann K.
Iron— and ascorbic acid—induced lipid
peroxidation in renal microsomes iso—
lated from rats treated with platinum
compounds. Cancer Chemother. Pharmacol.
1991;28:427-33.

Hannemann J, Baumann K. Cisplatin—in—
duced lipid peroxidation and decrease of
gluconeogenesis In rat kidney cortex:
different effects of antioxidants and
radical scavengers. Toxicology. 1988;51:
119-32.

Brady HR, Zeidel ML, Kone BC,
Giebisch G, Gullans SR. Differential ac—
tions of cisplatin on renal proximal tu—
bule and inner medullary collecting duct
cells, J. Pharmacol. Exp. The. 1993:265
'1421-8.

Zhang JG, Lindup WE. Role of mi-
tochondria in cisplatin—induced oxidative
damage exhibited by rat renal cortical
slices., Bilochem. Pharmacol. 1993;45:
2215-22.

Anderson ME, Naganuma A, Meister A.

Protection against cisplatin toxicity by

15.

16.

17.

18.

19.

20.

21.

administration of glutathione ester. FASEB
J. 1990;4:3251-5.

Montine TJ, Borch RF. Role of endoge-
nous sulfur—containing nucleophiles in
an in vitro model of cis—diamminedi—
chloroplatinum (II) ~induced nephrotox—
icity. Biochem. Pharmacol. 1990;39:1751
-7.

Hannemann J, Baumann K. Nephrotoxicity
of cisplatin, caboplatin and transplatin, A
comparative in vitro study. Arch. Toxicol.
1990;64:393-400.

Baldew GS, van den Hamer CJA, Los G,
Vermeulen NPE, de Goeij JIM, McVie
JG. Selenium=—induced protection against
(1D
nephrotoxicity in mice and rats. Cancer
Res. 1989;49:3020-3.

Zunino F, Pratesi G, Micheloni A,
Cavalletti E, Sala F, Tofanetti O.
Protective effect of reduced glutathione

cis—diamminedichloroplatinum

against  cisplatin—induced renal and
systemic toxicity and its influence on
the therapeutic activity of the antitumor
drug. Chem. Biol. Interactions, 1989;70
:89-101.

Basinger MA, Jones MM, Holscher MA.
L—methionine antagonism of cis—platinum
nephrotoxicity. Toxicol. Appl. Pharmacol.
1990:103:1-15.

Brady HR, Kone BC, Stromski ME, Zeidel
ML, Giebisch G, Gullans SR. Mitochondrial
injury: an early event in cisplatin toxicity
to renal proximal tubules. Am. J. Physiol.
1990;258:F1181-1187.

Ovanagui Y. SOD and actixe oxygen

165



HEWMAO| CisplatinOf 2/ RUE SMRT20) DXl HY

22.

23.

24.

20.

26.

27.

28.

29.

30.

31.

166

moduiater. Tokyo, NihonJagkuan. 1989:
17-36.

Flovd RA, Role of oxygen free radicals
in carcinogenesis and brain ischemia.
FASEB.J. 1990;4:2587-97.

HEE. HiEs L Bt alfFAd oig &
FifRlE, RRREREEt 1994,9:239-64.
A, #o BE R A B Ry BE
KegsaRA @it 1989,10:161-6.

A4 T RE5. KERBEAEEE 1986:7
(2):58-60.

AR, REBKRAREER A&k, 1991
308-9.

AR, AUE 9 PEAFE METHNE
¥ Hd. 1998:6451-2.

Gao Z, Huang K, Yang X, Xu G. Free
radical scavenging and antioxidant ac—
tivities of flavonoids extracted from the
radix of Scutellaria baicalensis Georgi,
Biochim Biophys Acta. 1999,1472:643~
50.

Morimoto S, Tateishi N, Matsuda T,
Tanaka H, Taura F,
Matsuyama N, Shoyama Y. Novel hy-

Furuys N,

drogen peroxide metabolism in suspen—
sion cells of Scutellaria baicalensis
Georgi. J. Biol. Chem. 1999:273:12606
-11.

Shao ~H, Li —-Q, Vanden Hoek TL,
Becker LB, Schumacker PT, Wu JA,
Attlele AS, Yuan CS. Extract
Scutellaria baicalensis Georgi attenuates

from

oxidant stress in cardiomyocytes. J.
Mol. Cell. Cardiol. 1999;31:1885-95.

A, $&3. EXEFRC) BRAKIA
Oxidantell 2% faEEA nxe 4 &

32.

33.

34.

35.

36.

37.

38.

39.

40

KRS et 2001:18(2):101-10.
Zv|8, 33N HERFHCl E719 BRY)
oA t-BHPE f28 #7]%ole9 ol%
oo w]X&= P KMBABEE 2001
18(4):143-51.

Won—Man H, Ji—Cheon J. Effect of

Salviae Radix extract on rena! function

in cisplatin—intoxicated rabbits. J. of.

Oriental. Chr. Dis. 1999:5(1):234-44,

Uchiyama M, Mihara M. Determination of

malonaldehyde precursor in tissues by

thiobarbituric acid test. Anal. Biochem.
1978;86:271-8.

Bradford, MM. A rapid and sensitive

method for the quantitation of micro—

gram quantities of protein utilizing the
principle of protein—dye binding. Anal.

Biochem. 1976:72:248-54.

Hirsch FH. Differential effects of neph—

rotoxic agents on renal transport and

metabolism by use of in vitro techniques.

Environ Health Perspect. 1976;15:89-

99.

Farber JL, Kyle ME, Coleman JB, Biology

of disease. Mechanisms of cell injury by

activated oxygen species. Lab. Invest.
1990;62:670—-679.

ehE o yeetsH. REERE NgAg

g &y, 1993:318,324-6,332.

PSR, BRAREE. sl ARBEHIK

it 1982:362.

. Goldstein RS, Noordewier B, Bond JT, Hook
JB, Mayor GH. cis—Dichlorodiammineplatinum
nephrotoxicity: Time course and dose
response of renal functional impairment.
Toxicol. Appl. Pharmacol. 1981,60:163-



The Journal of Korean Acupuncture & Moxibustion Society Vol. 19. No. 3. lune. 2002.

41.

42.

75.

Reed DJ. Glutathione. toxicological im-—
plications. Ann, Rev. Pharmacol. Toxicol.
1990;30:603—-631.

Kim YK, Jung JS, Lee SH, Kim YW.
Effects of antioxidants and Ca2+ in

43.

cisplatin— "induced cell injury in rabbit
renal cortical slcies. Toxicol. Appl.
Pharmacol. 1997,146: 169-261.
A%, =49, AR, EXRERS AF
Rrabai el Himit Ao s W K8
wREert 1999;16(1):497-509.

167



