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Protective Effect of Metabolized Chungpesagan-tang on
Hypoxia/Reperfusion Induced-PC12 Cell Damage

Yunjo Soh*
Department of Pharmacology, School of Dentistry, Chonbuk National University, Jeonju 561-756, Korea

Abstract — This research was performed to investigate the protective effect of Chungpesagan-tang (CST) from hypoxia /rep-
erfusion induced-PC12 cell damage. To elucidate the mechanism of the protective effect of CST, cell viability, changes in activ-
ities of superoxide dismutase, glutathione peroxidase, catalase, caspase 3 and the production of malondialdehyde were observed
after treating PC12 cells with CST which was metabolized by rat liver homogenate. Pretreatment of CST with liver homogenate
appeared to increase its protective effect against hypoxia/reperfusion insult. The result showed that CST exhibited the highest
protective effect against hypoxia/reperfusion at the dose of 1 pug/ml in PC12 cells, probably by recovering the redox enzyme

activities and MDA to control level.
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sigHEol EAEt o5 &, AL, HiAde] H2E 54
ke Aol Brbssith & Ao e 3FE-S rat liver
homogenate®} WH-3-A1Z1 = 7 giAMEE-S o]83td 7F 2

Aol Yeptes oFEe] dAk-53 T3 (first-pass effectys

Azujg Aol Yeh=E gozi FEA0A U
Efvhs oFE9] tiAl AEE Al Zu PP E YEhE
& Jeksisith

o] A¥L PC12 Mol A AArA/AFF (hypoxia/reper-
fusion)ell UIst AuExziedke] M H3S 95 84517 9
3 AHAEE $F <] 7 homogenate?] sz} WhE-A)
A A EA A2 g F AEY ALE L AslSd F
K3 #od 3= superoxide dismutase (SOD), ghutathione
peroxidase (GPx), catalase$} M EAPE 3} B F caspase 3
59 &4 ¥4 2 Malondialdehyde (MDA)?] 3-8 24

3.
T

Al9f - Bradford Reagent, NADPH, t-butyl hydroper-
oxide, Potassium phosphate, Trichloroacetic acid, Gluta-
thione Peroxidase assay kit 5 Sigma Chemical Co. (St.
Louis, MO. US.A)lA T8ttt 2 2)e] Alefke 55
Ee dFE ARSIt

ME ~ APl AR Horehe Zs|gisha ey
AN FF Wkew AL Table I3 2} HHA S
3000 ml round flaskol] €32 2000 ml2] AA+= 7}8k
Z}717) F-2rE JR7)olA 1AZE 307 Bt HEe &
FA R A oG T AXIACE 2 F Bl
of Aol ARSI
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Table I. The Amount and Composition of Chungpesagan-
tang (CST) Extracts

Srob (WEES,) Ao (EER) i)
2 (BR) Puerariae Radix 150¢g
3} (ED) Scutellariae Radix 75¢
AR (FA) Angelicae tenuissimae Radix 75¢g

UExl GEET) Raphani Semen 375¢g
27 (K5 Platycodi Radix 375¢
vk (FHiR) Cimicifugae Rhizoma 375¢
W) (H53E) Angelicae Radix 375¢g
g (KE) Rhei Rhizoma 375¢g

Total Amount 48.75g
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Ae Yehll= Al E2 v Al X3 23 (American Type
Culture Collection, Rockville, MD, USApPIA] £ vt} 59
heat-inactivated fetal bovine serum>} 10% horse serum, 100
units/ml penicillin G 100 mg/ml streptomycin®] YA &

. ¥-& Dulbecco's Modified Eagle's Medium®l 23, 5%

CO%t 95% WI71Z AR 715 w7 oA vigatdct. A
A /A BF AEE Y= A EE serum-free, low
glucosel A 2 £71 F 85% N,, 10% H,, 5% CO,7} S0
91 = anaerobic chamber (Thermo Forma, Co. Marietta,
OH. USA)IA wiksison, A&7 F2L 5% CO,, air
95%7t B0l W7ol o] FAR =S skt

ZH S0 28t MHARZIES] MX2| ~ FF 9 7H& 10
B -3 2] homogenization buffer (0.25 M sucrose, 1 mM
EDTA, 5mM Potassium phosphate, pH 7.4, 1 mM DTT)el|
o] FA3 T 9,000 x goll A 4°ColA] 205 53t A4lEe]
st Y4l 3 223} microsome 80| Z3E A
SAg FH3t FEUAL AaE AT (S S9
ralolgt Ah. s9 28 (100 pg/mhzt AR (1 pg/
ml)& AI7PEE ¥k AR & 1 mi FHslod 0.22 mm Syringe
FilterE ©]-8-3t] B3} 3t 3 Aol ]kt

ME UEE 3 - X YS&5 SAF] S8 MTIT
[3-(4, 5-dimethylthiazolyl-2)-2, 5-diphenyltetrazolium
bromide] assayE A& T MTT reagent (stock 5% 5
mg/ml) 10%E 96-well platecll 10 uk¥ €32 37°C w7l
A 2417 Bt WA F mediag Al A 8HATE DMSO
150 piE ¥ 5 70°CollA 1087 =< microplate reader
(Molecular Devices, Sunnyvale, CA, USA)E ©]-8-31d 570
nm} 650 nmollX el FF= Afol& Zsich.

S48 =X - Superoxide dismutase (SOD) 442 =
A3t7] #9138l SOD Assay Kit (Oxis Research, Portland,
OR, USA)E A3t} Boric acid®t DTPAZ} E919)&
2-amino-2-methyl-1,3-propanediol (pH 8.8)2 900 3} 0.1-
0.5mg B%=e] o] £{30= sample 40 pl, 1-methyl-
2-vinylpyridium trifluoromethanesulfonate®} 30 i€ 1 ml
cuvetteol] ¥l 412 ok 182+ 37°Col FUth7t DPTAS}
ethanol®] 9+ 5,6,6a,11b-tetrahydro-3,9,10-trihydroxy-
benzo [clfluorine &4 30 WE 713 F 525 nmollA] 3=
o] M3 %7 43T Catalase®] 4 EE Abei®
wy P wa} o] Faell 8] H,0,7F H,09 0,2 Eas]
© 92 & o]&st AUt Sampled] 19mM H,0,
150 wWiE F71g F 0.1 M potassium phosphate buffer 800
ul (pH 7.0)8 B3l 258 25°CE FAAIAFHEA 240
nmolN §-352] |sE 487 102 M2 o2 31t
Glutathione peroxidase (GPx) 4%+ Glutathione Peroxi-
dase Cellular Activity Assay Kitg AM8-3}21C}h. 50 mM Tris/
HCIl, 5mM EDTA (pH 7.4), 1.6 mM glutathione (GSH),
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0.32 mM NADPH, 0.8 units®] GSH reductasei —7“451 & 1#]
o 700 plet 0.1 - 0.5 mg AEe] thilzo] Solge sample <t
70 ul, 0.0007% (v/v) -BOOH 350 ulE 1 ml cuvetteoﬂ =l = v

AL A2 5 340 nmoll A SFFEe] WHEE Sk 7 o= 4% Data M — 232 33] ot AA3le] 2 H#akE mean
7F 245 Caspase 39 5742 ApoAlert Caspase +SD.E #A5+92™, Student's t-testE A3 8t p<0.05
Colorimetric Assay Kits (Clontech, Palo Alto, CA, USA) o] 79 8-oAl 9= Ao AT

E AFE3EATh Cell lysate (P2 50 pg)2 96-well plate

ZHAZITE. 3,000 x g, 4°ColA] 15% &

o ¥ % 1 mM caspase 3 substrate (DEVD-pNA)E 5 ul g 2t
A 7R T 37°C Rl 1Y Rk HbEAIZL F 405
nmell A 45 S48t PCI2 MEE Ao BiRi e Boshe #%]9] 39

Malondialdehyde (MDA) &8 — #4tsl A2 sheke AP AREES A7) 8 100 ng/mi} SO &3} 1 g/
Thiobarbituric acid (TBA)2} ZaFakx o] whg-ale] 4340y ml®] FHARES AZPERE REAIZ] & MTT assayE ©]
+ malondialdehydeS -4+ 8 =345 TBARS HE A} gt AT S-S AT (Fig. 1), T3 AA A
&3t} Cell lysate 200 ploll cold 10% trichloroacetic Bro] Fro ulE MERE 2S5 dolH ] k] FH
acid (TCA) 400 pi= Y3l 8,000 x g, 4°CollA] 102 =<t < AR BEE 0.1, 05, 1, 5, 10 pgmlE UFolA A2
4 2213 3 AT 500 s} 0.67% TBA 500 ulg 4] of Mst & X AEES S 8AT (Fig 2). MTT
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Fig. 1. The protective effect of metabolized Chungpesagan-tang (CST) on hypoxia/reperfusion induced PC12 cell damage at various
time points. Cells were treated with 1 pg/ml of CST which was pretreated with 100 pug/ml of S9 fraction of rat liver homogenate for
0, 5, 10, 30 and 60 min, and incubated at anaerobic chamber for 48 hr followed by incubation at CO, incubator for 6 hr. Cell
viability was measured by MTT assay and described as the percentage of control.
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Fig. 2. The dose-dependent protective effect of Chungpesagan-tang (CST) on hypoxia/repertusion induced PC12 cell damage. Cells
were treated with 0.1. 0.5, 1, 5 and 10 ng/ml of Chungpesagan-tang which was pretreated with 100 pg/ml of S9 fraction of rat liver
homogenate for 10 min and incubated at anaerobic chamber for 48 hr followed by incubation at normal CO, incubator for 6 hr. Cell
viability was measured by MTT assay and described as the percentage of control.
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assay A A3 AlZ] whg AZhollM = A AR S9
8 1087 vHAIAS W Az AEgo] /M A
UeREA, 5l wsoAs gAY 58 1 ug/ml
2 AT BIE u) Mo AEgo] 7MY B4 veldth 3
HARZFE x2le v S9 BFo = Xz|g Ao 1FA &
S W B} Alxze] AEgo] o FA veldth ol= S9
8ol HAHARIEE AWl Fa3 =22 HsAIHA
v toxicityE A1 A0 E Az, et 1080] X
Wi @38 AxEe] AEge] sk A& & 5 vk
SO EETRE A ¥ Mg FeE ME AEEC] S8
2 89 79 AR Foll o] 7] AARIAE S
FIA7E 23] Q7] wWEe g AztEc)
| A ) 2% Al E S8 Z7k9F SODY GPx,
catalase 59| ksl Gh4e] o] A JeAF B
218171 913 PC12 AlEE 48A7HEQH Aatdel & 3 64
7k F3t ABF AlA SOD, catalase, GPx2] &S =43}
ATk (Table 1), AAHANTFE L3 PCI2 AlXA =
SOD #/3¢] 104.2%= 2Kk L2210, 1 pg/mie] AH A}
78S o] A E 79 SOD BAo| 75.2%= A
S9 w8 oz MAE s FHAES o] AT AL
SOD &4¢] thah Z71ele AL Btk T3l A2akk/A)
BAFE 47 PCI2 A XA = catalase E7d0] 66.5%E
7Aoo, 1 ugmie] HHARMS o] Xeld B¢
83.3%Z S7teislen, 89 E8or AAd YA
< o] A Ae vEAY v Fvtske A
Btk A, AL AAFE 4ozl PCI2 AXAA GPx
B0l 76.6%= FASIHOU, 1 pgmle] FAAZIRE A
2 A GPx Aol 914%=E F7HetL S9 EFo=
A HEARRS o] X3t 95 92.6%Z control
7} ¥1]52%t QS Bt} SODE mitochondria W4 Mn-

Kor. J. Pharmacogn.

SOD¢} Al ZF 9] CwZn-SOD FH 2 A sl=d 2749
superoxide radical (0™)2 H,0,8 0,2 o] F&= d8-L
g} H,0= 3412121 hydroxyl radical (OH )¢] source”}
B2 7] catalase”} 28314 peroxisome¥} mitochondria
el A H0,5 08 0,2 ¥18 AAET}. E3 GPxE 2
MY H0,Z M SQE GSHE GSSGE AHIAIA A=
WollA Q] kst 28-S )0 o] A3e) At
o)3hd PCI2 Al 3EolA AV catalase®t GPxS] &
e AT 202 BB FoaM AN BT
o ogk Alxe] &g of= A BT Az
SODe| EA43) N AELe] FAdAE IA &2 JL

Table III. The level of malondialdehyde (MDA) in PC12 cells
treated with metabolized CST after Hypoxia/Reperfuson (H/R)
insult.

MDA
Control normoxia 100
HR 124.6 + 9.6
H/R + CST (1 ug/ml) 117.5 + 103
H/R + mCST (0.1 pg/ml) 121.0 + 11.7
H/R + mCST (0.5 pg/ml) 115.8 £ 9.8
H/R + mCST (1 pg/ml) 114.0 + 6.8
H/R + mCST (5 pg/ml) 101.7 + 8.5"

The level of malondialdehyde (MDA) was determined after
treated with various concentrations of metabolized Chung-
pesagan-tang (mCST) or 1 pg/ml of CST as indicated in
Materials and Methods. Data are expressed as means (% of
untreated normoxia control) £ S.D. (n=5).

*Significantly different from the cormesponding values from
the control (p<0.05).

*Significantly different from the corresponding values from
the H/R (p<0.05).

Table ILI. The anti-oxidant enzyme activities in PCI2 cells treated with mCST after Hypoxia/Reperfuson (H/R) insult.

SOD Catalase GPx

. 100 £ 83 (2.1 £ 0.2 100 £ 10.5 (13.8 £ 1.5 100 £+ 74 (8.1 £ 1.3

Control normoxia U /Iglg) ) U /élg) ) 4 /If’lg) )
H/R 1042 + 9.8 66.5 + 9.3%* 76.6 + 8.7*
H/R + CST (1 pg/ml) 752 + 5.6 83.3 £ 8.7 914 + 87
H/R + mCST (0.1 ug/ml) 86.4 £ 7.7 75.8 + 7.1 81.7 £ 6.6
H/R + mCST (0.5 pg/ml) 87.7 £ 8.9 83.7 £ 55 91.0 £ 84
HR + mCST (I pg/ml) 972 + 8.2 986 + 11.2" 926 + 9.4°
H/R + mCST (5 pg/ml) 77.1 £ 59 92.1 + 8.9 763 £ 7.5

The activities of superoxide dismutase (SOD), catalase, glutathione peroxidase (GPx) were determined after treated with various
concentrations of metabolized Chungpesagan-tang (mCST) or 1 pg/ml of CST as indicated in Materials and Methods. Enzyme
activity was described as the percentage of control. Data are expressed as means (% of untreated normoxia control) £ S.D. (n=5).
;"Signiﬁcantly different from the corresponding values from the control (p<0.05).

Significantly different from the corresponding values from the H/R (p<0.05).



Vol. 36, No. 2, 2005
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A AT 93 PC12 A2 21314
SHaL A Re] HeaE gelsly] Qaf Aksty ~E
g o) Ao, A& a8} A2l Malondialdehyde
(MDA)®] 755 2743130} (Table 1II). MDAE 349 2k
7b EAE v AEHel v BxsA e 2 AF
A-717F REg-sted A4 4k radical 391E0] lipid per-
oxidation?] ¥Wke-S AX Vo AE FakslEo|h
48M7F B3t Asthel & F or7ke] AEFE dog) PC12
AENRAE MDA F5=0] Z7F81.24 (124.6%), 917190 1
ng/mle] FHAIGS H2|ek Fe 117.5%F oOF7F 24
BFlom, S9 8o 7 M|t HHARIEE 7ro) Aajsh
AE v Y v R0 g hadle AT Ho
Aol PC12 Al ZollA #A k8lE oAlghe 2x)
M Heg35 7ok AzrdEct
AN ARFEZNE AAEe PCI2 AE REEH

gelslr] sl MEAPE I B s e vl B
2221 caspase 3¢ A4S A3} (Fig. 3). A4ta
S PC12 MEZollA AFoll= caspase 32 BAo] ZhAa
IR ot 484 7F o] % 271319}, S9 B3 o2 Ax )
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ol AR O] ArkAAjEF 28 A
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WA ek oz AkRel] ojall AlEZ Ulelld F71E ROS
(Reactive Oxygen Species)t} RNS(Reactive Nitrogen
Species)’F A/d o] AlFo] AL A JA3] wiTo]
t}, o]59] o] &23= superoxide radical (O, ), hydroxyl radical
(OH), peroxyl radical (RO, &3 Aol F-53k S22l
hydrogen peroxide (H,0,), hypochlorous acid (HOCI),
peroxynitrite (ONOQ"), singlet oxygen 5°} 31T},

gho|glol| M o] FF(HEF ) AT o2, 54
of, B ool Fo] o] VERb MEe AFE)]
PR, -2 FFOEES 38Tl 440 2AE A
ot AHAREE o] GH (FEEYF)N A T2 (IR B
WS Zola AP e EoEo 2y
Bl5le) 558 AEshs EAARE sPI(TR)E =
T Ty AEYER oA tHS HF (Pl
o} A st aatol9)o) FuERR, gt
H27) Zgo) e AeR B iHS =Y o)8jd 2850)
AR A ETA et AAME EFoHE MEE HE
she Ao g AMRE

S8 A5 ol gk shekEe] Ate 2 FEAYES
Bl o] FoA L ot B TR oFEg sEHAY &
of A& AlFof ek A5 ek vl oA FEAHTL o
23 o] et o] A= 7 A oA UEhbE o
o] A5 g3 (first-pass effec)E M FEefd Ao
YER) 7] flal] FAAEE 7 Bk v 3 217
Alazel Azjsted FEAAANA e oS giAL J
& AlFeF APME v be S 7k Zlo 1 2jef7t i)

AR Aol AHge 7 249 89 Eedl=
7P E e microsomedt A EE-E I F Hjgk A
O 2, CYP3A4, CYP2CY, CYP1A2, CYP2E], CYP2C19,
CYP2D63} 72 cytochrome P450 &4 5 oFE tjrlel #
dE g4 ok i) BEELS X80 A}
R S AL 7] EHOIBE AluolA] o ¥

QY o
160
140
120

Caspase 3 activity (%)

100 I ?
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60 | |
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Fig. 3. The change of caspase 3 activity in hypoxia/reperfusion (II/R) induced PCI2 cell damage after treatment with metabolized
Chungpesagan-tang (mCST). The activity of caspase 3 was measured in PC12 cells after treatment with 1 pg/ml of mCST for
various times as indicated in the Materials and Methods. The activity of caspase 3 was described as the percentage of control.
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3 AR EFH AL S EFEAY 840 E FHE A
sk o 2X] Ao EXxHE £58 TaAe HFE A
AAA Ert. olF Fall Aujellr] 843} o] b7} fash of
2 HslH7|x ol oFE] 2ES 24, Y2 Aol
A HEE v 3 24 Edw WilEr)e s o2 5
o] AgA|e] A2l PrednisoneS inactivedt 2FEo|u} A}
? 3§ 2/4°] Y= Prednisolone® 2 WA, FYUEHAIA
Halothane thAFE & 52d¢] U&= Trifluoroacetic acid®
i), ol A2 7HS HIES UE 7)Ho|y A1A
23 & 93, 91, A%, 953234, 4%, 82 E
oA ) iR 71 oA Dojdr}, 318 ginseno-
side-Rb1, -Rb2 Z+& 214t saponin® A4le 2 B X H7| o]
A AW Aol s thArETE >

FHARS A FFolet BEve HEE A%
o 7P WIws] AMgEE XWEe] shtold, Wel S
HolEil 2E71%5E VAIA Tt EFo] e AR
deA Jot AR FEA Y] X E57)1He ofF Bzl ul
7b F=Ei o] AEe B3 AHARIRC] PC12 AlFElA
ArraA B oo Ao e RE] NEE BEdkst o
= SODY GPx, catalase 59 313} &40 848 AAF
TR 3B o, @At £l MDAY] 5
& 9o F= aF ASE RIS & A A3
= AHARIEC] SR fiE HEG B a3t 9
28 Al Zujet A¥e F3l B F901 ol AL
o] HS|E &) ool 8¢ X5 FEE 22U F 3l
= Ske nlEd Qo7 5ot} 3k Wl HEs) 2
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o ME Bg 28-S A7 dart v Az

Ab A

o] AF= BK21 TEAES} WAEXR s E7)&d
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