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in Cisplatin Treated Brain Cell Death
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This study was designed to investigate the protective effect of Bojungmyunyuk-dan(BJMY-Dan) on the
cisplatin-induced cytotoxicity of primary rat astrocytes. BJMY-Dan is an oriental herbal prescription for its ability to recover
protective effects against anti-cancer chemotherapies. After astrocytes were treated cisplatin, MTT assay was performed
for cell viability test. To explore the mechanism of cytotoxicity, | used the several measures of apoptosis to determine
whether this processes was involved in cisplatin-induced cell damage in astrocytes. Also, astrocytes were treated with
BJMY-Dan and then, followed by the addition of cisplatin. Cisplatin decreased the viability of astrocytes in a dose and
time-dependent manner. BJMY-Dan increased the viability of astrocytes treated cisplatin. Astrocytes treated cisplatin were
revealed as apoptosis characterized by nuclear staining and flow cytometry. BJMY-Dan protected astrocytes from
cisplatin-induced nuclear fragmentation and chromatin condensation. Also, caspase-3 and caspase-9 proteases were
activated in astrocytes by cisplatin. BJMY-Dan inhibited the activation of caspase proteases in cisplatin-treated astrocytes.
Cleavage of [poly(ADP-ribose) polymerase](PARP) was occurred at 12hr after treatment of cisplatin in astrocytes.
BJMY-Dan recovered the cleavage of PARP in cisplatin-treated astrocytes. Also, BJMY-Dan inhibited the activation of
pro-apoptotic factor, Bak by cisplatin. Lastly, astrocytes stained with JC-1 and Rhodamine 123 were photographed by
fluorescence microscope to visualize changes of mitochondrial membrane permeability transition(MPT) during treatment
with cisplatin for 24hr. BJMY-Dan recovered the change of MPT by cisplatin in astrocytes. According to above results,
BJMY-Dan may protect astrocytes from cytotoxicity induced by chemotherapeutic agents, including cisplatin.
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Cisplatinol] 213t XM ZAIHOA #h&EfRe YoiFgd

514 ondansetron, tropisetron, metoclopramide S& S05IA
U, ZHAE it 29 MEEY AAHE A8l sodium
thiosulfate, amifostine 9] =S W Fodgh= & YA B
28 oAl tigt GT7F ks) ol 2R L UK.
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qE, M KE AE Gf SY 3 8o Q4EI 9
oo, AFHOZE gEmEl 2AB Z7lols FREN
BRREMEE, B0 HERE%E, Wids REEA%E
ARSI UTH®. 22 - EE ReBEl td Bio) Eu
HHA U slernel Wl 9sle] dUFHE EolAU
U Z QI3 BAIEE AAAIZIL HEHE S TlEe
2o] Bo] A[EX T Ut o] & A9 B2 Aol ti$h #
XogE #F 9 a7} oL, tiEE gk oo
A Z AL BRETH 2AMIEEA dA+E o uigst Aot

ololl AXk= YetAlol 98 418 uE X FIHE oA H
UAIZY] 48 YUoE £ JE HPREMAY EHE 4880
E EIAA HE H9 HYMIQ] astrocytesoll tHEH 414
nE RIRIEAMQ] cisplating AX|5l MEEHE BQIELL,
astrocytesollA] FHIRENY] M2FY Lo{FNE SQISIIAX}
SIETE 8 MELAL 7IRE TFHB] 8K cisplatin© 2 A
2t M2 AL BYE flow cytometry 24HE 0] &3}
of RIS, MEIAL ASHLrIHE THS] AsKd
caspase proteases®] &4, PARPY] ZTt, BakQ] W W3], n|&E
TCgjol LY HEE HESIGLL B AT E &3 Hhnst
0] cisplatinoll &Jg} astrocytes M E LAl FOT Yol FHE L}
ERICEZ olF B ke Hiolth
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2 A7l AHES e AFusta AFShIEAolA
Ut & ZHsld ALESIAT) fhRsfte Bk vlAY
o Aol AASIHCH 139 2 Table 132} Tt
2) AleF

A cisplatin® SigmaAlSt. Louis, MO, USA)oll A 9]
514, phosphate buffered saline(PBS, pH 7.4)3} dimethyl
sulfoxide(DMSO)E &3¢t &, 0.2 xm filter(Millipore, Bedford,
MA, USA)oll od st Sl AMZBIRIT Ml Zuitol AHESH Al 2Ea)
QFeh2 FalconAHBecton Dickinson, San Jose, CA, USA)ZHE] +
QUBIE ©m, PARP, ICAD, Bcl-2, Bak &4 Santa CruzAl(Santa
Cruz, CA, USA)OlA]l FSKEIL MTT(3-(4,5-dimethylthiazol-
bromide), Hoechst 33258,
Horseradish peroxidase(HRP), JC-1, Rhodamine 123 &2 Sigma
AleflA] - FGl]  ANBSIRE e, M EmYY
modified eagle’s medium(DMEM), Fetal bovine serum(SEjo}
%), 8494 S GIBCO BRLAKGrand Island, NY, USA)Z 8
B Tdkd AHSSIRAC

2-yl)-2,5-diphenyltetrazolium

Dulbecco’s
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Table 1. Prescription contents of Bojungmyunyuk-dan Per Pack

XEH F®E LS S R(Q)
. Astragalus membranaceus
F-§:9 Radix astragali BUNGE. 12
aregzs o0 GONANDE s ditusa WILLD. 8
Panax ginseng C. A.
A% Radix ginseng MEYER, 4
gt Rhizoma atractylodia  Astragalus maceocephala 4
marcephalae
HERE Poria Poria cocos WOLF. 4
B0 Mucunae caulis Spatholobus suberectus 4
DUNN.

R Herba solani nigri Solanum nigrum L. 4
BAE Herba taraxaci Taraxacum pialycarpum H. 4
ZHF Fructus ligustri Ligustrum lucidum AlT. 32
EF (D) Fructus hordei Hordeum vulgare L. 32

germinatus
B e () Corium stomachicum

Callus gallus domesticus 39

galli BRISSON.
+8 Tuber pinelfiae Pinellia ternata BREIT. 32
ma GO s unshiy MARCOR. 32
. . Amomum xanthioides
B Fructus amomi WALL. 32
#®ABARK  Cortex ulmi pumilae Ulmus pumila . 32

HE Radix glycyrrhizae  Glyeyrrhiza wralensis FISCH. 32

Total amount 696

2. 9y
1) ek Z=A)

HHRERS oithke 8ME FE0K] gl ARBSINC:. #
PRIEFT 69.6g2 NEFE 149} 3 kAo Wol 4R7 28
ULEE Xelst the, MR AZE AMskd 3200rpm2E 20
g ANES F 5F7](rotary evaporater)E 538 T -70C
ollA] 12417} 0]&} SEUZTIE HUXRAY & AIRE AHE3IGTt

2) M E8iQ

A% 32 oju]Y] MEONA astrocytesT 2215} 10cm M E
ikl BAGH &, 10% RejorEdEo] 23 MEajerl
DMEMSE 5% COy, 95% th7137] % 377 SA18 AMZeig
7oA} e eFSIATE Trypsin-EDTAE AMESIN 24417 HH 02
Al QP51 O, M Zujrl S WAITH F log phased] U&= Al
9] cisplatino]] 9Tt MEANE #4 W 01 I FATI= Bl
< HHESH BAMETE ABEE I

3) MEYES &8

AstrocytesE 24 well Al Zrjetaiol 1x10° cells/m® 25
3l 24A17F M ElEOl BARA]7]3L, QFE SR astrocytesol]
cisplatin® Y& A7 Aeldld MTT(0.5mg/ml)e} 34171 HHEA]
7Ach ME M Z7} MTTZEE 443 Bz B84 formazan
2 DMSOZ 28131 540nm T}ArelAd ELISA reader(THERMO
max, USA)E EEETE FF8Ir 58T formazan 48 FT
E WEZ AZEo Bludle WREE(%)E ZEAIGKIT

4) & HAH(Hoechst staining)
AE 3 Henol BES 4% formaldehyde 8ROZ AZE



IFAIZ] the, PBSZ 2 MAGIRT: 8 H4 Ao Hoechst

332582 10 ME 8l4slod 108 HAGHL TA| PBSE A&

% &30 (Nikon Eclipse TE 300, Japan)E oj&38kd & &
£ TESHEA 10x109] BiEE ARIE AUCt

5) Flow cytometry 4]

MZE A48 o oig, Ax dio BEE 2T 4 Us
propidium iodide 83} 208 AZujerlojA €417 &,
flow cytometryZ 0)88l0] SubG0/G17)dll U&= MEE AA A
EO] HEE(%)E UERAACE

6) Caspase family cysteine protease 83T &£

MEE 4To)A] 302 A EopEN(1% Triton X-100, 0.32M
sucrose, 5mM ethylene diamine tetraacetic acid(EDTA), 1mM
phenylmethylsulfonyl fluoride(PMSF), 1lug/ml aprotinin, 1ug
/ml leupeptin, 2mM dithiothreitol(DTT), 10mM Tris/HCI, pH
8.0)3 812 ¥, 14,000rpm2F 158 AN EeIzid o) wj doj
459 HIAYE bicinchroninic acid(BCA) 84 & 0] 83}
HEBIRTt. M Z ol (100ug)2 caspase assay buffer(100mM
HEPES, 10% sucrose, 0.1% chaps, ImM PMSF, 1ug/ml aprotinin,
lug/ml leupeptin, 2mM DTT, pH 75)Z 3|4gF FH71A
(caspase-3: Ac-DEVD-AMC, caspase-8: Z-IETD-AFC, caspase-9:
Ac-LEHD-AFC)7} 37TCollA] 302 ¥k8X171 & fluorometerE
caspase B4 & EHSIT o9l THAES excitation wavelength
(380nm)&} emission wavelength(460nm)& AHS3INTH

7) Western blotting

ZHE MES MZIRI8NT 4TollA 302 B EAI 7 &
Zol thidg BCASUCE FHYoIrt F uwid sample
buffer(>mM EDTA, 4% sodium dodesyl sulfate(SDS), 20%
glycerol, 200mM Tris, pH 6.8, 0.06% bromopheno! blue)2} £¢}
%, 100°CollA] 32 7188k thild HEE Rl 10% geloflA]
sodium dodesyl sulfate - polyacrylamide gel electrophoresis
(SDSPAGEE Al@siich WIESS mi gelo] pane
semi-dry system(0.8mA/cr)S 0183l
nitrocellulose membrane@ 2 0]EA|7] TS, 5% skim milke} 2}
2ol)4] 1417} ¥ESA1A vl BolHe] FANISE AAAIzH. LA}
a}A|E TBS-Toll 1:1,0002 2 3]435KH nitrocellulose membranex}
A20il4] 2417} ¥E8A171 1L TBS-TE 102 3 A3} &, ol&te
#}Q! anti-rabbit IgG conjugated HRP(TBS-TZ 1:3,0002% 5|4,
Amersham Co., England)®} &20il4] 1413 RESAIY %, ECL
kit{Amersham Co., England)E 0]83}d EEol| L EAIET:

8) n|EECg|o} ¥ (JC-1, Rhodamine 123 staining)
n|EE=Elolike BEolFHOE  gaghe Alefel JCAm
Rhodamine 1230] ZME Al Zeigis} 308 dHSAIZ Foll Al
EZUYN S MAHSIT A EE PBSE 3H AAHEIict PBSE A
3 MAS &, WESH HEHE FAS] Adl sBol= SeA
Z HEZEHE ZUAHA P2 th8, 83308 (Nikon Eclipse
TE 300, Japan)& 0|88+ 10x109) BIEZ A}ElE AU
9 A A&
FAIE A= 33 oY S-EQ AgETolH, olEY

electrotransfer
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1. FWh&E0] dsplatin A|ZE4o) o)X= A&

Astrocytesol] cisplating sTHE, A|EZ XNE|gll MTT
assayg 0|83dlo] MEYEEE FF I Cisplatin 25, 5, 10,
20pg/ml FEE astrocytesoll 24417+ AEIGIAL MEMEEES 5
T Q&R0 7 74514 CHFig. 1A). Cisplatino] 28 Al E=A
9] A7 JEHQ! HILE Yot 1A} astrocytesol] cisplatin 10ug
/mlg HMelst &, MTT assay& 0|80} AEYEES HEst
ATt Astrocytesoll 10ug/ml cisplating Xe2|5HL 641710l &3}
SHHA EE] AAE] MEYES0] ZABIRNCH, 12417 Z s
Folle MEMES0] iRl Himsld] 20%8 T 246N,
24417} AB Zo)E= 50% 013} L4SIXATHFig. 1B).
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Fig. 1. Cisplatin decreased the viability of astrocytes in a dose
and time-dependent manner. (), Cells were tealed with vanous
concentrations of cisplatin for 24 hr. (B), Cells were treated with 10 we/mi cisplatin for
the indicated periods. Cell viabilty was measured by MTT assay. Resulls represent as

the mean+S.D. of three independent experments. *, P<001, ™, P<0.001.
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Fig. 2. Bojungmyunyuk-dan protected astrocytes from cisplatin
cytotoxicity in a dose-dependent fashion. Cells were treated with vanous
co-rcentratons of Bojungmyunyuk-dan and followed by the addtion of 10 su/mi
cisplatn for 24 hr. Cell viablity was measured by MTT assay. Results represent as the
mean+SD, of three expenments. * P(0.01, ™ P(0.001.
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Cisplatinoll 218} MM ZAMHOIA bR Woldn

€ 0180l NEZYEEES SESIYCE. HhRASTS cisplatino]
I3t astrocytes AIZFH S BT JEXOF YoisIR om, #H
BRST 2000/ mlE A2IBINE W cisplating HEOZ A
oF Mz Hluslel AEZYEG0] 30% ol 3j=Ee #olgl
+ AACHFig. 2).

2. BRGSOl cisplatinol] Q)8 M| Z Al BlX|= GEF
Cisplatin A|ZE40] 98} astrocytes?] HENSIEQ) HEE
Yol TA} astrocytesol] cisplatin 10ug/mlg RE}SIAL 24A4]1710]
ZI3H & 4% paraformaldehyde® MEE 11788)1, Hoechst
332582 8 IS AlHBINTE iR TolM e EFNE ] FEISH &
BH719) slo] dlo] WEEAOLL, 10pg/ml9) cisplating M8
HElToiEe MEIAS Hepsty B4 F shiQl guil 8%
(chromatin condensation)3} 8 &4 (nuclear fragmentation)o]
FEACY. 2204 cisplatind} 874 2004g/ml8] HhBRERES 244
7 Azist AgTolae HAHCE @aile S51 & BEHo|
AXS| Zasid tiRT A FARE @ ey} BEEACHFig. 3).

Fig. 3. Bojungmyunyuk-dan protected the nuclear fragmentation of
astrocytes from cisplatin cytotoxicity Nuclear fragmentaton shown in
astroc-yles treated with c'splatin revealed by Hoechst 33258 sta.ning. (A) Control cells,
(B) Cells teated with 10 w/ml csplabn for 24 hr. (C) Cells trealed with
Bo:ungmyunyuk-dan {200 we/mi) and followed by the addton of 10 we/ml cispiatn.
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Fig. 4. Cell cycle analysis of cisplatin-treated astrocytes in the presence
and absence of Bojungmyunyuk-dan by nuclear staining of
propidium iodide. DNA content of nucle was measured by flow cytometnc analyss.
Cells were treated wih 10 we/ml of csplatn for 24 hr and analyzed ther cell cycle by
flow cytometry. (A), Controf astrocytes. (B), Cells treated with 10 we/ml cisplatin, (C) Cells
treated with Bojungmyunyuk-dan(200 we/ml) and foliowed by the addton of 10ue/mi cisplatin,

Cisplating THE X2igh AZFolA A Z T4 HEE E
Aol FAALe) SETYI o BEAYE BERINCEZ, flow
cytometry 24T 018310 ME AL F4E EOISKALE ol

- 397 -

AT astrocytesoll 10ug/mlQ) cisplating 2447} XMgigh £9 Al
EE ZZ3IA propidium iodide EHOE DNAE G4 =,
flow cytometry 2412 A|#51 MEFNE BAZIQTy. 1
A hETo)AE SubG0/G1719 HI80l 646%H 2L} 104g
/ml} cisplating 24A]7} Helg AB oAl 4048% 2 571
& 018 & QALH, cisplatin®} FHPRAEST 2004g/mlS X
B A ZoAE 4.79% E cisplatin B E Xz] AS T vl 25l
X AZYEEY HEE EARIE & UATHFig. 4).

3. #Wh RSOl cisplatinol] Q)¢} caspase proteases &l 1)
£ @y

Cisplatinol] 2J8} astrocytes A|Z A} ol  caspase
proteases7} HAEI=A|E EQISIILAL caspaseZ] cysteine
proteases Z0l|A] caspase -3, -8, & -9 proteases®] 4& ZA}
BIC). Caspase-3 protease 42 10ug/mlQ| cisplating X |
S AjZtel Fag met B71617] A1ESI 12417kl 4l 9]
8 2R, 24412000 71 LA (780 E VERITHFig. 5).
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Fig. 5. Activation of caspase-3 protease in cisplatin-treated astrocytes.
Cells were seeded for 24 hr and followed by the addiion of 10 w/mi cisplatn for
vanous perods. Lysate from cells was used o measure the actvity of caspase-3
protease using fluorogenic peptide, Ac-DEVD-AMC (50« M) as a substrate. Data were
represented as a relatve fluorescence compared with the control vaiue. Results
repre-sent as the mean=SD. of three independent experiments. * P(0.01, **, P<0.001.

YD} caspase-9 proteases= cisplatin HE| A7k HIHISIY &
7¥5H71 AZRSI 12417000 1.58), 24A)17000 3u7kR) A EIRT)
(Fig. 6). 12JL} caspase-8 protease®] $OI5} &M Wl Ba
A eUATHFig. 7).
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Fig. 6. Activation of caspase-9 protease in cisplatin- treated
astrocytes. Cells were seeded for 24 hr and followed by the additon of 10 wg/ml
cisplatin for vanous periods. Lysate from cells was used to the measure actvity of
caspase-9 protease using fluorogenic peptide, Ac-LEHD-AFC as a substrate. Data were
represe-nted as a relatve fluorescence compared with the control value. Results
represent as the mean+S.D. of three independent experiments. *, P¢001, ™ P(0.001.
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Fig. 7. Activation of caspase-8 protease in cisplatin-treated
astrocytes. Cells were seeded for 24 hr and followed by the addition of 10 we/ml
cisplatin for various periods. Lysate from cells was used to measure the activity of
caspase famly protease using fluorogenic peptde, Z-ETD-AFC as a substrate, Data
were rep-resented as a relatve fluorescence compared with the control value. Results
represent as the mean+SD, of three expenments. *, P(0O01, **, P{0001.

0|24¢} cisplatinol] 2|8} caspase proteasesQ] &4 W 3lol #
hEGFO GHE Yotdr] Y} astrocytesol]l 10pg/mlQ)
cisplatin®} #®EAS 5T (50, 100, 200pg/ml)E 24417} A
2Jgl %, caspase proteases®] EHE ZFHSIK¥CE 1 Zy
cisplatind} #HRES 200g/mlE 24A17F ASisIHE W,
caspase -3} -9 proteases®] E40] HAMNE £FEO0F JEE =

RS A 4 UAUCHFig. 8).
E= Caspase-3
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Fig. 8. Protective effects of Bo;ungmyunyuk-dan on the cisplatin-
induced activation of caspase-3, -8, and -9 proteases in astrocytes.
Cells were treated with various conwntrauons of Bojungmyunyuk-dan and followed by
the addiion of 10 we/ml cisplatn for 24 hr. Lysate from cells was used to measure the
actvity of caspase proteases using fluorogenc peplides as substrates. Data were
repesented as a relatve fluorescence compared with the control value. Results
represent as the mean+SD. of three independent experiments, *, P¢0.01, **, P(0.001.
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4. FhBEFTo] cisplatinoll | PARP &Etlol DiA|= HEr
/H]:tﬂk}/l o 7R A)Q1 caspase-3 protease®] 442 DNA &

49 ol gA4Q 116 kDa®l poly(ADP-ribose) polymerase
(PARP) THIZIZ Hisld o] E4E %%}’“‘9—}/47]‘34, ole
DNA9| —“’8-‘ FESHA RIBITE BEN MEIAE XA
1= 7158 P, 2451 caspase-9 proteaset= caspase-3
proteases B4J3lX]7] 1, caspase-3 protease= Inhibitor of the

caspase-activated deoxyribonuclease(ICAD)E Z&$ o2 712
THIRES FHusl M ETAHapoptosis)& &R Ze=dl,
caspase-activated deoxyribonuclease(CAD)9} Zglstl U
ICAD7} caspase-3 proteaseol] 2J8iAi EHs|H CAD7} €43
slod ol Exiske HAA DNAE HEAsie24 DNA

‘288

ol 7

o
Ho

[=]

&AW . e .

fragmentation(Hth & FEoA Erh.

Astrocytesoll A cisplatind)] 9J§} caspase-3 proteaseQ] &HA
38 FISIN2EE, o 49 AEY 7]1EQl PARPY EHhE
2ol TA EFT 10pg/ml9] cisplating K15 A A Z9)
ANt N S HE] PARPoOl| thgt Western blottingS A|#31%ITt.
I Z3} cisplating XzIF astrocytesol]Al AHE] 12A17HRE]
PARPQ] A 3o} H&E O (Fig. 9 upper panel), PARPS} 2+
7158 dk= ICAD 9i] X #A4E HICHFig 9 lower
panel). #iHHAEFTO| cisplatinol]l &8t PARPS] Ertol o)X= &

22 Yote 1A} astrocytesoll 10ug/mlQ) cisplatin®} b5+
€ 50, 100, 200pg/ml ST E 24417} X2l & PARPY] wsig
F515ct. 1 A} cisplatind} #H R~ 2004g/mlS 244174 A
ZIgt AEFolA] PARP7F HA4ECZ 3EE|0] 116 kDad] 2
&o| BUEOR wEsll eSS HEE & UXMCHFig. 10).
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= 40 kDa

12 18
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Fig. 9. Cleavage of PARP and ICAD in cisplatin-treated astrocytes.
Cells were treated with 10 w/mi cisplatin for varous periods. Lysate from cells was
separated on 125% SDS-PAGE. PARP on the nitrocellulose membrane was proved with
anti-PARP antibody and the immunoreactve band was visualized by ECL kit
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Fig. 10. Protective effects of Bojungmyunyuk-dan on the cisplatin-
induced PARP cleavage of astrocytes. Cels were treated with various
co-ncentrations of Bojungmyunyuk-dan and followed by the additon of 10 w/ml
cisplain for 24 hr. Lysate from cells was separated on 125% SDS-PAGE. PARP protein
was proved with anti-PARP antibody and the immunoreactive band was visualized by ECL kit

5. FhBERol cisplatinol] Q13 MEZANE &HX thlA Bako
w3l niX|E ek

AEIAL ASHY BFol] Bk B2 thilAAIE 7s
ol HolA A F 71X Z tigo] BEu), Bel-2, Bfl-1, BAG,
Al % Mcl-12 M ZAME E ARSHe 715 Shl, BaxE HIESH
o] Bad, Bak, Bid, Bim 52 M ZAIE FX 7158 £ A
HEAPE AA A FX i) QWE‘?J 2ol 9
o Bal-2 HAAE FHANS AEE &
AZY Apdolu} M&Eo] AFHQ %ﬁ@ﬂ
Cisplatinol] 9§} astrocytes®] M ZEAlHo £X17155 6l Ba
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=
)
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Cisplatinoll 918} HM ZAIFIM g~ g

A B |E

o] uid ko] WHIE BESIUAL astrocytesol]l 10pg/mlS]
cisplating Al7PEE A5l Bake W HIEE TEBINUCH
Astrocytesol] cisplatin A2]A] Bak®] & A7t QEHOZ &
7YSIA QL Fig. 11), #HRESTS 50,100, 200u/ml 5T 2
cisplatin (10ug/ml)T} SAlol H2Igt LB TFollAE SV Bak
9 W o] g ME £& Jijlo] ABEE AE FETIIH
(Fig. 12).

Bak iﬁﬁiii <« 29KDa

0 6 12 18 24
Time (hr)

Fig. 11. Cisplatin increased the expression of Bak in astrocytes.
Cells were treated wih 10 we/ml csplatn for varous perods. Lysate from cells was
separated on 15% SDS-PAGE. Bak proten on the mroceliulose membrane was proved
by ant-Bak antbody and the :mmunoreactve band was wvisuaiized by ECL kit

Bak | — @ 8 s s |+ 29kDa
Cisplatin - + + + +
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Fig. 12. Protective effects of Bojungmyunyuk-dan on the
expression of Bak in cisplatin-treated astrocytes. Cells were treated with
vanous concentratons of Boungmyunyuk-dan and followed by the additon of 10 we/ml
csplatin for 24 hr. Lysate from cells was separated on 15% SDS-PAGE. Bak protein was

proved with anti-Bak antbody and the wmmunoreactive band was visualized by ECL kit

6. FithFAF 0] cisplatinel] S|t B EZEg|0} 2P X} HSjol
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proteaseS g4 sA]7ICYY. n|ERTE|olE E0|XHOE @als)
= Ale¥0l JC-13} Rhodamine 1238 0|83l X
cisplatin(10ug/ml)& 24417} Xelgh AT MEI n|EEEE]
of W9 WslE BABIYUCE”. JC1 @44 Al(upper panel), th
ZT astrocytes?] PIEZEC|oRE 8 FAE BEFlo] YA JC-1
9 HAEQl HHO LEAME w il AN, cisplatin M)
astrocytesQ] D]EFEDIoh= HPo] MO F HIUSE ¥
g 4~ ATt Rhodamine 12322 @AAj(low panel), THET
astrocytes@] D EEZZ=g|ot7} A ZF- ol ZolEo] & B K0]
2@ Oo(punctuated form), cisplatin X2] astrocytes®] 1)
EZ=elolollMe MxRa 8 Aol HA U S(diffused form)
S DA 4 YKUCHFig. 13). 01218 ZIH= cisplatin Helo) 9
&t AT astrocytes?] njEZEZ]ol B H USS
9mBIC}. Astrocytesoll cisplatind} #H5&fH(200ug/ ml) S 24
AlZF Agigh & nlEEElole] 9] HE BEs @34 3
GeFEOR 38 USE Y 4 UAUCHFig. 13).
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Fig. 13. Protective effects of Bojungmyunyuk-dan on the change
of mitochondrial permeability transition (MPT) in astrocytes by
cisplatin. Cells were trealed with 10 «=/mi cisplatin alone or preteated with
Bojungmyunyuk-dan(200 we/ml} and followed by the additon of cisplatn for 24 hr,
Mitochondna of cells were stained with JC-1 {upper panell and Rhodamine 123 (low
panel). (A), Control cells, (B), Cells treated with 10 we/ml cisplatin for 24 fr. (C) Cells
pretreated with Bojungmyunyuk-dan (200 w/ml) and followed by the addition of 10 us

/ml cisplatin,
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