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Abstract
-

Protective effects of Chungpesagan-tang against ischemia/reperfusion
induced cell injury

Hong Seong-Gil* - Kang Bong-Joo* + Kim Yun-Jin* - Kang Sang-Mo** and Cho Dong-Wuk*

*Korea Institute of Oriental Medicine
#*Konkuk University

Free radicals are thought to be the 'most-important cause of the reperfusion injury subsequent to ischemia. The antioxidant
status of the tissue affected by ischemia-reperfusion 4s"of ‘great importance for the primary endogenous defense against the
free radical induced injury: Therefore, antioxidant therapy has been shown to be beneficial in neurological disorders such as
Alzheimer’ § disease and cerebral ischemia. In this study, the protective effects of Chungpesagan-tang (CST) was investigated
against ischemia/reperfusion-induced cytotoxicity in SK-N-MC neuronal cells It was found out that low concentration of CST
was highly effective in protecting neuronal cells against ischemia/reperfusion-induced cytotoxicity: The inhibitory effect of
CST on malondialdehyde formation during ischemia/reperfusion-induced oxidative stress in SK-N-MC cells:showed obvious
dose-dependent responses. Also, CST showed relatively high inhibitory activity to xanthine oxidase induced by
ischemia/reperfusion environment Therefore, it is:thought that CST has both antioxidant and Xanthine oxidase inhibitory
effect and can be used for clinical applications for protection of neuronal cells from ischemia-reperfusion injury.

Ueywords : Korea traditional prescription - Lipid peroxidation - Free radical - Ischemia - Xanthine oxidase
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&Y (ischemia) AeE BB o1 JHE BRE  wpe] 239 AN ¥ &4 AloR
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xanthine dehydrogenaseE xanthine oxidaseZ. 37}
A B WmEA P QY AYAFo2 A
A dF AR FHEAAA dFy g4 A
(reactive oxygen species)& WAAIZITH 84 *4hE
HheAo] &L free radicald] ¥F02 ANXY F2
TFAAEY 994, N2 9 DNASS #3439 A
AL BHANIL Sl AE HAE f =
3, /AT &4 odle F8F Yds
UE delE9Zth wEkA, HI/ARF 3leliA
olygdd FBA AALE AANFE FAFA
(antioxidant) 2] FoJv} E+ xanthine oxidased] A
< AT F e EAY Fde U 583 Yo
g & & g

£ QFME AF MELY SK-N-MC cell line&

e

o] &34 in vitodol A FE HIY/AAF B3}
Axe AE 54 8 84 ko 4@ AE &S
A5t HEAY Afe) AEAZ ol 4HE FUA

uhel Ao ALt wol g8 #F 1A Foh

. =z d gt
1 MIZE HiQE S8/ EE B M
YA Add A4F cell line human

neurcblastomaql SK-N-MC cell lineg o}&3tgth
SK-N-MC cell line®] Athuld 10% fetal bovine
serum(FBS)& %7} RPMI media(Gibco, BRL) &
AHE- 8L T

Y 874 J4E 2Y ¥ hypoglycemia
733 AbA 29 e hypoxia FEE 23k
Aoz gt =, glucose’} AAH RPMI
media(Gibco, BRL)E M X9 ®jtdg wAdE
5% CO, / %% N,Z tl7] 245 wjk7)ueA u)
Fste] SEYHE JHETh olF AN WA=Z
AT F 5% CO, / %5% air 9] th7] &4 wjk
712 $A ARR FUE JdsAnk

2. ZHARZtee] &4
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% H AFZ 8 (Chungpesagan-tang, CST) ¢ &Hl& o
&3 7o) 3Tk 400g8 HAE FHTN HIY
overnightd 5, oFgF7]olA 3087} boling & ¥,
Al AGLZ 24 7HESt boling $t} I1¥F, mesh®
AYP B rotary evaporator®2 58 H, 944 £3)
o AAAE FAT, o] AAHE 3MM paperE
filteringd & §2 AXRVE o]&3to BTN
T 20T A BE#sty A3t o] &89
gt &4 AN 98 7 ¥%E phosphate
buffered saline (PBS, pH 74)¢] 10 mg/mn 8 EEE
L3 3te] o] &3tgth

3 MEzM|zol £

96well plated] 2x10cell/well EEZ w¥ 3 &
2004 8 WIXE WOl 24A7HEt 71 v st
I 3 uiRE AAS F glucose-free RPMI meidag
¥y 5% CO./% % N, FHE 24 & 1A 5
% CO,/% % air 879~ wgst 7 AE ASE
£ XA 38 AdHdA AE AEEE ZALE
Aok AE AEEL MTT assays T34 PF3A
. F WY AFdE AASL 348 D-PBSE
washing 3 %, RPMIZ 3 A& 3-(45-
dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide
(MTT) solution 2004 (500 wg/ml)S A7}SIT 34
ZHEt F7b ouieksk H, AE9E oA AAE
2001 9] dimethyl sulfoxide (DMSO)E #7138t
mitochondria W &) succinate dehydrogenase®] &40
2 AAHEE B4 formazane crystals 430131
2, o] 540 nmoX EFEE ZAH3Y cell
viabilityE 2433t &3 e dix2Fd o
A A A E ST (relative cell viability, %) 2 %7)
A=

3

4.

0gk
m

Al =
DPPH (diphenylpicryl hydrazyl)= =e8< ¥
Ot e free radical HEEA EAIeHH, FdAikshA] &
v 39Ald ey Az mE i AS dolE



9]0 24 diphenylpicryl hydrazine?] FE|E A3
HA g4 E 5L /AL 7] Wi AlEF
o stshAlel B3¢ SASE EAY EFEA
A

A A|EE DPPH solution (16 mg DPPH/100 i
EtOH:Na-phosphate buffer (pH 5.8), 1:1, v/v)9l ?3
7H & &7 3452 517nmell A 431, 5%
ALA HEAZl & g AL E A5 F/Lx'ﬂ
NE9 A &8 A4 ?'5}3113}.

Peroxyl radical®] 2A% 4 v o] st
4t} Linoleic acid sodium salt (3mg/1ml) 50u ol ZF
=29 ANF 200 & 10mMY peroxyl radical &)
Aol 22" -azobis(amidinopropane) dhydrochloride
(AAPH) 304 & #H7}8t 3 379 A 3087} shaking
B3k 11F, 1.2% thiobarbituric acid
100 9 81% SDS 204, glacial acetic acid 304 &
AAS T, 85l 3087 wSAZ F ARE
malondialdehyde-thicbarbituric acid conjugate dye&
50 nmdlN FFEE F4, % sto J7kE AR

incubation

2] peroxyl radical &4 F4& vlLEIT
5 MZo| ety &ake| £H
AZY Atatd e SA4L AEY A

£9 42 malondialdehyde® £74 3= TBAW S
AbEEle 2459 tt? £ tissue culture dish( 9
100mm) el 2x10°cells 48A17H5er Mg ., 88/
ARF BAIN F7H T 1F, 4HAS
AAST 81% SDSE METE 3 %
thiobarbituric acid:glacial acetic acid:d HZO( :
v/v/v) $NE 5 7k 3 100T oA 60%-7F
N7V 5 n-butandl 2m H7heke] 44 LHO} &
butanol =& &} excitation 515nm, emission 553
mmol A FFEE FH 3t FFasith

ﬂl

q
:\°

le 5',\3

6. Xanthine oxidae & =X

M Z A 9] xanthine oxidase®

SAS AEE 57
& ¥ 005% Triten X-100°] FH-€ P =

BSE xﬂ

HG/AAF A EXolA AdAEe BE 25

A8 ¥ 10000pmol A 587F 44 Est] B

A EAL AAT ¥ AN NEEA *}&O}m
o}, o) A8 potassium phosphate buffer(pH 7.8)
3 05mM xanthine2 H7}3HE 25Co|A 587 vt
SAE 22nmol N FHEE Bt Segn

A 3259 3438S DPPHY g HA-3o
ZRW3} AAPHZ WA EE peroxyl radical &7
A3 A= Table 13 7ol Vehgth gz

A% AM-E ascorbic acid (ASA)7F 271 215u/

nl 7 148ug/unlel H|3te] CST| 282 44 422

ve/nl S 287ug/nl S FERNO] ASAd] M3l B

gatst g8 veRlIT

|

Table 1. Antioxidant activity of CST determined by DPPH
radical quenching assay and scavenging capacity
for peroxyl radical produced by AAPH
decomposition. Each value represents 50%
scavenging concentration(SCSO) for free radical of

drugs.
DPPH radical quenching capacity Peroxyl radical scavenging activity
(ug/mL) (ug/mL)
cst 22 281
ASA 215 148

o] CSTE SK-N-MC MZ2dd F43 % 38/
A5 AAs A AE BE5S 4% AF+E Fig
13 Zro] velgth S8/A48F 244 8/«17L 58
2o 24N 7F A TH e ME *ﬁ—é f‘ﬂ%
/zﬂﬂre H 2 Zo] thulste 354%4 ME AE

BHgon oo et HE AEE HlMW CST
St ASAY) #Huldl N BF AE AEEY 7}
2 2o /A A7 $740M CSTY HZ BEos

o] gl RoZ F5Hu 53] CST7H ASAd ]

st e R E S RYST BFE 250ue/
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nl 3 500ug/m e FEAA ASAd ulgte] folF
(p(0.05) 2% &2 MERIFE HHPOH o
CST7} 3tsldo) o&ste] M B35S veh
Ae G9d 202 F= .

110
1001 | —e—CsT
90 | —O- ASA
80 -
70 1
60 1
50 {
40
30 A
20 +

10
o]

Relative Cell Viability(%control)

100 200 300 400 500
Concentration(ug/ml)

Fig. 1. Protective effects of CST against ischemia/
reperfusion-induced human neuroblastoma SK-N-
MC cell death. Cells treated with ischemia condition
for 8 hour and reperfusion condition for 24 hours.
Cell viability were not treated with drug was
determined 35.4%. *p{0.05 compared with ASA at
same drug concentration.

2. MEHE 2Ab

el k=R

ol9} 72 AT ALEdA Aatd 4o NE
Z AH45E TBARSY £% ZA#: Fig 29 2t
CST @ ASAZ AHdA ¥ yzze A
TBARST 224+14nmol/mg protein® 2 2=
k. ASA% CST AHIE EF & J&Fo
TBARSY ¥4& YAlste A%e HIoy 625
w/u °]3te FEoAE TBARSY A H&&
WEFF v Lt zpel7t e ggkon, ol&
AE AEEY SANA 22 FEoM HE BE
ol A3 "olAs AR dAse dA9d =
TBARS7} 84 A4z ol wasl= Nxe As}
A &4 AxgeE AL 18T o, JY/A9F
gstA BASE ME SAL FA Ak 9

_L4
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3 AYL 28 4 Jor ASAY CSTY HIE
TEL 01315& 4 A EA4E JANZLEA
2 Aztg J8y AE HIFAA
CST7} ASAoﬂ HE| A 250 ug/mlo)e] EEoA
FH02 & EHE e ¥H TBARS 84
|5 ASASH CSTE 93 Aol7t YetAE= X

st
30
—e- CST
~—~ —o— ASA
c
5
S 201
o
)
&
=~
g 10
C
]
a
<T
2o . : , . .
100 200 300 400 500
Concentration(ug/ml)
Fig.2. Inhibitory effects of CST against ischemia/

reperfusion-induced TBARS formation in human
neuroblastoma SK-N-MC cell. Cells treated with
ischemia condition for 8 hour and reperfusion
condition for 24 hours. TBARS concentration were
not treated with drug in SK-N-MC cell was
determined 22.441.4nmol/mg protein

3. Xanthine oxidase2| &4 =X

=9 34 A SK-N-MC M EZ9 xanthine
oxidase®] 84S 3% A3 Fig 39 /A4
F A skl A BA ¥4 2]#9] xanthine oxidase &
A& 100%2 3] dd 84024 Jel At
CSTS ASA AYFL %% YZFHOZ xanthine
oxidase®] BAE AAAIE ALZ Yelgoen A
FAS TS FALEHA 250ue/ ml 7 500w/ m & =
Lol CST A7bEol ASA A7lFdl wlsly #9
A (p€005) 2.2 F& xanthine oxidase B4 Hol=
RO 2 Yehyth



v
_
o

100

90 4 —e- CST
a0 —o ASA
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Relative Xanthine oxidase activity(unig/ng protein)

Fig. 3. Inhibitory effects of CST against ischemia/
reperfusion-induced xanthine oxidase acitivation
in human neuroblastoma SK-N-MC cell. Cells
treated with ischemia condition for 8 hour and
reperfusion condition for 24 hours.

" p0.05 compared with ASA at same drug
concentration.

o] AF&
oxidase 4 A S 2L is FAE
2 ASARY & AT HEHS Jehigd AL
F5E olH ZAE #9187 Y5t £

sy o
A FEZAM xanthine oxidase XES o)43 TA

24 dATE $43% A3E Fig 49 JeRoh
S 110

Q

° TOOJ 1
o

w 90

£

@ 80

% *

-\é 707

g 807 [cer

© 50 —0— ASA .

A

3 40 1

8 301

2 o0

ES)

B

£ 100 200 300 400 500
° Concentration{ug/ml)

Fig. 4. Xanthine oxidase inhibitory effects of CST and
ASA. Xanthine oxidase was treated with each
concentration of CST and ASA for 1 hour at 25 .

* p{0.05 compared with ASA at same drug
concentration,

S/ AT AT SYA AAALRY] BS &3}

ASAYA xanthine oxidase ¥4 e} gko
W CSTE A$ 125ug/ml oA 884%, 250ug/m oA
68% W 500ug/mAA 415%9 BATE Yehjol
xanthine oxidase A&} EZo| BA F&EUlo] 3

AN A8 F5Hh

N. T &

Z42 58 (ischemia) AHAINE A A7k AZ
o) 7hsatr, ZH el wEA o]y E A= hs A7b
& Be Aolg Hodth Iy ZE 2N 28
AZHEeE S8 Ao EAEHA HE o o)A B
7t B7bgd vi7b A &S o] AlEE Y o)
3 EHE Aol A 2 o] Hels duky wkgogl=
glycogen®] #3) ¢ glycolysis B HAte] Frako) Z7}
32, MEW ATP ¥x7} AstE WA E AMPY
ek Zaj7h LA hypoxanthined] &#o| &
A, AEZW Ca™e FA43 F7kg oo wE
Ca®" oFA proteased] €43 o] wWE xanthine
oxidase?] A3 % iNOS(inducible nitric oxide
synthase) ¢ &7 F7b7F JERATE® iNOS ¥
xanthine oxidase®] FAFEQl A AAe] gL A
& Fgo| o]FAXA gk Aol w$- A3
QSRS JEY T ot HE Al
A A GRS *VV} THHE A HT*E
(reperfusion) 7} A3 o]5 &4 | &4
AE AA S el ThERe] B4 At dAH
A 2ol stA &8 A Boh ARF A4
58 AH 2AS oA AR EF ¥ 99
A5 AP HGATE ADFAANN deEdE olg
g AE A4S JASe AL 4E dojgr
58 Ael= IA A4V 289 hypoxiash o 4E
o] 29 ¥ hypoglycemia AEI 2 UFoixH, ztz}e)
A2 W) 24 2H-o] sHgd ugrg F2 9
UA L glucose’t AAE WIAE Z3AM el (5
f€)7} 7hsstth. Hypoxia® hypoglycemia®] A}l ol
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] human neuroblastoma$l SK-N-MC cell line Hj
T AT I gAQ HHAANEY BisS
o A AERSFIA WEH #8549 st
ascorbic acidol] )3l BT A =& FAHE H
TABRoH, sty £ AEEA ARRH
TBARSY SHAXE FAHE ZFHE Vel
T3t CSTY abst 4E S4% AxodA
ASAY] Hste B2 Pt E4& vEl ol
CSTel ¢ 38/AAF RN HE HIFE
sl Ao oFEse AR AZEHA Ut
Jev CST FoFolME ASASH AR 443t
5:/\]- OJX-]]L—_Q_ Hel AioA CSTel &Ao] ASA
o FAEHS B CSTY AX BE3s AHA ¥
A3 gEoA g4 AAE TS dAE e
7T ARE AR FEHJOH, HE/ARF
AN FQ8 A AL BHYoE APHE
xanthine oxidase® A& HA3IYth Xanthine
oxidase™ M EZU| purine HALE BF8HE TAE 4
34 &4 dodle 99F R fHE 4
on, g WA A4 Z7i7t 2AH Xanthine
oxidaser xanthine dehydrogenase®] HE|2 T
o, dxe sty &4 Aae AY, 54 £F9
FUS o ¥o] Ho post-translational modification
#A4E AA xanthine oxidase® WA o]2jg W
32 T ofmiAt Y] Wl WE Jt9A W
3} (reversible modification) & Ca™ 9&A protease?
Zgo] o3 NAD A F4 Ao og 7ty 3
H 3} (irreversible modification) 22 FEHH, 58
A A] xanthine oxidase29] WL F712 WE %A
RE7 AL of AFA CSTE ASAY H]
3t9d H]ZH ¥ xanthine oxidase B4 AT S
HeFo] CSTU o xanthine oxidase A3|AI7} T
Hol Qe Aoz FFHAUL olF Felss] A3
ol A xanthine oxidase EEFZH BA FEES
e H xanthine oxidase®] S AT 23
ASA7} xanthine oxidase B4 A EHE el
A B3 9 CSTE A EW xanthine oxidase &4

ilo S ox

A oo me

®
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S’Jrg} ALl ASA] HlEtS Wi E2 &

S B9tk ASA7} xanthine oxidase €43
7“""5—% EOV] 2394 AZ AdPAME &
xanthine oxidase &4 oA &3x #ZFH
Siiﬁ AL xanthine dehydrogenase®] Al xanthine
oxidaseZ ¢ A W9 3 H=EQ
dehydrogease®] -SH I1&¢] 43t JA|E R 7]
Q8 Ao g F2Hr) CSTY A &4 4k 4A
3ol 93 xanthine oxidase HE JA| 9 TIEA
o] g-]s], xanthine oxidaseQJ zl;g;d Q-A—] 914;(-]].‘—_-__0_
Oi FZ2454, ojgjd &4l ASA"“ ] 8}
A3t G = BFET o 5 AE B
FRA olfFEA AlRET.

xanthine

<

.2 o

AEQL 0|48 H/ARF AN AHARL
B AERESS 2T HAUANE 2EE
o H/ARE BN BARE HE EAO
2RH WEH 544 A3AQ ascorbic acidHth
o AT BE AL UYEIRon, A8y &4
o AXEM ALHE AZFN3E(TBARS)E &
A% AFNHAE ASAS $AF FAL VR
o) EF, 8/ABF BAsM BAo| 27l

N Z A3A /\)\]-_0_ Qo= g-/\-l /‘\l-_),\_oa &
wals 402 487 xanthine oxidase 84 S0
Me A4 }7“5}0] ASAH L 2 xanthine oxidase
4 945 S Y20, xanthine oxidase £4 EF
L o]4% B4 YAlT FAHIAME ASART Hof
¢ A3E Bt wEbA, ﬂﬁﬂ/‘}ﬂﬂ—‘?— 38/4 %
& AN HE HE%o] YE AoZ F30]

13
Hu, o]y HITE st 43 tHEolA
xanthine oxidase 4 JAlFol ¥ &9 ZA=
Atg €T}

fEubgTIAE, add AgEas

AAHL, HE
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