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Abstract

A Study on the Effects of Sungshimsan on the Heart Lipid Peroxide

and Metabolic Enzyme System in Senescence Induced Rats

Kwak Jung-mun - Oh Min-Suck - Song Tae-won
Dept. of Oriental Medicine Graduate School, Tae-jeon University

Aging occurs as a part of maturation as the time progresses which manifests in the human body
causing morphological and functional degeneration, eventually leading to death. This experimental
study was conducted to investigate a herbal formula to fortify the heart with easy clinical
applications. Sungshimsan was chosen to study its effects in heart lipid peroxide and metabolic
enzyme system in senescence induced rats. After pre-treatment of Sungshimsan for 2 weeks at
the dosage of A (100mg/kg), B (250mg/kg), C (350mg/kg), and D (500mg/kg), a lipid peroxide and
metabolic enzyme system changes of the heart were meaured in 32 weeks old rats.

The following results were obtained in this study:

1. The contents of lipid peroxide was significantly reduced in the experimental groups treated
with greater than 2 weeks at 250mg/kg.

2. The enzymatic activity of cytochrome P-450, cytochrome b5, and NADPH-cytochrome P450
reductase were significantly decreased in the 250mg/kg, 350mg/kg, and 500mg/kg experimental
groups.

3. The activity of glutathione and glutathione S-transferase were significantly increased in the
250mg/kg, 350mg/kg, and 500mg/kg experimental groups.

4. The activity of glutathione reductase and glutathione peroxidase were not influenced compared
to the control group.

5. The activity of y-glutamylcystein synthetase was significantly increased i the 250mg/kg,
3530mg/kg, and 500mg/kg experimental groups.

6. The activity of enzymes detoxificatioon superoxide dismutase and catalase were not influenced
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compared to the control group.

Summarizing above results suggest that the Sungshimsan has profound effects in the heart

lipid peroxide, free radicals, and delaying the heart aging process. Further clinical researches and

application can be anticipated on the topic of senility and gerontology.
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g reduced  glutathione,  glutathione
reductase, thiobarbituric acid sodium,

N-1-naphthylenediamine, sodium dodecyl sulfate,
thiobarbituric acid, EDTA,
ninhydrin, cysteine, glutathione, glycerol, sodium
cholate, Triton N-101, sodium dithionite, NADH,
dichlorophenolindophenol, NADPH, bovine serum

trichloroacetic acid,

albumin, sulfonamide, glutathione,
dichlorophenolindophenol & Sigmajit: B,
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Prescription of SungShimSan(SSS)

Y . X HElg)

AN Ginseng Radix 4

LIk Liripis Tuber 4

Tk F Schizandrae Fructus 4

L Polygalae Radix 4

F 7K i Poria Cocos Wolff 4

A Rehmanniae Radix 4

FiEW _ Acori Graminei Rhizoma 4
Total amount 28

(2) Tty
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magel e EFEA 109k R EE A
10vte] & SfFo 2 Yo 2R & B ¥ "‘1
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Floll AP frEEKTE RHIFE HEER (/omml), é"ft
Ao B Essl dEste] B0 Ee] BIEE 100ng
kg B oshed 2R BEESE BE(SSS A), BEOEY
?);% & 250mg/kg 2 st LR &t M(SSS
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EWMEES Wi ohe, A Leg® 18E9 0IM
potassium phosphate buffer(pH 75 hdle] glass
B 3t o @ﬁé‘?i@’&'g 600x
gl Al 100 WO EEstd % R RE®
P&t ER®S 10,000xgol A 20001 sl /;Eﬁ‘o}
b o] FEEWE 105000xgol A 1R ABid Dy B
12,000x0ll 43 204y
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teflon homogenizer =

/)E

89 cytosolic fraction® LI,
M #0285 mitochodrial fraction®
o el W—3 #9  0.1M  potassium
phosphate bufferg& sl $E A3 I K&
microsomal fraction®. = 3} I@ﬁﬁé?&" =Pl

ftit 2 glutathioned @8-S JPEFoY,
Cytosolic  fraction superox1de dismutase,

glutathione peroxidase, glutathione S-transferase,
glutathione reductase % 7y -glutamylcystein
synthetaseff ¥ 2| MEHLE,
fraction cytochrome P-450,
NADPH-cytochrome P450i% ¥

microsomal
cytochrome b5,

fE (s
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t}. M mitochondria 7 #i2 catalased] i&¥

E BEFoZ (FHSAT Like BE BFS
g #Ee] e § 4°C LTAA 7 Ao
(Scheme D).

Heart

add 4 vol. 0.1M potassium
phosphate buffer

Homogenate
centrifuge at 600xg for 10min

pelfe[ supeL'natam
10,000xg for 20min

pellet superLatant

resuspend 105,000xg

0.1M K.P buffer for lhr

10.000xg for 20min
Mitochondrial peller cytosolic
fraction resuspend fraction

0.IM KP buffer
106.000xg for lhr

I\'Iicr([soma] Supel'natant

fraction
Scheme [. Preparation of mitochondrial,

microsomal and cytosolic fractions
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OMQwaf«ljﬂﬁuﬂlf%doqfu K 1g% 1
Algo) 4 HAMKE mel EEstn o B
81% sodium dodecyl sulfate?} 20% acetate
buffer(pH  3.5)% ¥  HBMWeEZ  0.8%
thiobarbituric acid® m§# 95°Cel A 1wk F<F
REE A2 3 BRAM S AAH n-BuOH:
Pyridine(15:1)& #mstel 155 @G5k A2
¥ #1159 n-BuOH : pyridine®®& M3t &
532nmell Al 2 BIEE WES] ERAEMR X
1 ﬁﬁ% l[)lﬁ ## 1g¥% malondialdehyde n
) L A glutathione-‘q a8 WE
EMmﬂlﬁ&w%gﬂ}ﬁﬁﬂﬂ1W6©ﬁm
53 1mé o ImM  EDTAZ} EHd 5%
trichloroacetic acid® msled JOoBS F LR

% 05mlE Hidted 05mf ninhvdrin HE¥E-g FK3IE

1008 mEkdte] Akel AdtaA 560nmel A
BEES #ESIAC} o] XA non-protein- SHel

A cysteineS HIRUE glutathione®) uwo R 3}
At

) B FIEME ] W

(1) Cytochrome P-4502] & &

Omura®t Sato$e ™ol dus] REaAvel 1
mM EDTA, 20% glycerol, 0.5% sodium cholate
2 0.4% N-101e} &#HE 01 M
potassium suffer(pH 7.4)0l
microsomal suspension(l mg protein/mé)& gt
¥ ikiad v CO gas

Triton

phosphate

# sodium dithionite®

Z 14r# bubblingAl 71t} Bubblingo] &\ # ot
A 400-500nmell A BHEE B5E ST 450-490nm
ol A W YfEel ERE  cytochrome P-450 CO

complexoll 28 E¥XE WX A 91 mM'em &
FlHstel WiaEstdoh
(2) Cytochrome b
Omura®t  Satos 9l
cytochrome b52] #&IiCH
g EEsAd. #
phosphate  buffer(pH

N
b&“% SECEE 3 &
F3}b B Abelel BOKE

microsomal E#S  0.1M
7032 wEAD o9

NADH ## < Yo NADH &#BE7r 0.2mMel

H52 3 g 424nm$ 409nmel A WKXEE

wetadch. o)W el molar extinction coefficienti=

185mM ‘em ' 2 &t
(3) NADPH-cytochrome P450 &# @i
Dichlorophenolindophenol(DCIP) 2] Wt 3

2 600nmol A 1451 HEgEste]l EEE BiEstd

microsomal ##-S 0.05M phosphate

buffer(pH 7.7, 10°'M EDTA #H)& HEAA 1

mg/mbe) EeH BERZ WHE o¥ semimicro cell

Mol A fifEvH ol DCIP 96x10°Mol 8HHE S

o &

51 10°M NADPH ®#S fnsted s 537}
LI 558 &1 olwf NADPH %EE Y&k

30°CA A 1R BEES BAE AESHH molar
xtinction coefficient® 21mM ‘cm'2 &tk
{(4) Glutathione S-transferase®] &# AE
Habig5el #H&Eo #elel REHR  35meo]

- 628 —



LB oM BOomol Ol RMBEER olXE R S

0.IM potassiume phosphate buffer(pH 6.5)°l
ImM glutathione, ImM 1-chloro
24-dinitrobenzene® 0.1mé BFE®KS 7}5to] 25°C
oA 282t RHE A Zl ¥ o]w) A EE thioether
£ 340nmelA BEES BMLE AT WEIHE
96 mM 'ecm & FlHsl] BES EMHIEE BE
st

(5) Superoxide dismutase® &E¥: ME

7.5mM xanthine 50489} 10mM hydroxylamine
hydrochloride 50ufo] BEZ HE AX 0.5m,
blank®# 65mM P.B.(pH 7.8) 05mE Husl 37T

ol 4 104f preincubationAl & th.  0.42unit/mé 2
xanthine oxidase® 02m¢ 78 3 2070H4
incubation*l 7] & sulfanilamide? % 1mé o}

naphthylethylenediamine 1m¢E pudle] 5ol A
2057 HE #% 540mml A BKEE WHESH F
SOD¥EHE 78 % 4mM KCNE 02m¢ ¥
W3 Mn-SOD#e B3t Cu, Zn-SOD @& T
ek

(6) Catalase® &M BIE

50mM phosphate buffer(pH 7.0) 15miol ® %
100w E Wdt 30mM H:0: B# e 38 HER
€ 1md 743t 240mmel A BT BLE 200 B
gato] st Aot

(7) Glutathione peroxidase®] M @

Paglia$} valentine®] 7% #£3la] 0.75mM
hydrogen peroxide, 6mM NADPH %  40mM
glutathione®] &#H¥E 0.IM Tris buffer(pH 7.5)
Foll M BRES metel HEE 3M0molM BEEE
WESHL fEHE R st EHEE HEs
At BEIMHY By 1¥9 Img proteino] 4
W8t NADPY &8 nmole® Fistrt.

(8) Glutathione reductase$] &t HIE

Mize® Langdon® HiE*Pel #ste KE®R 3.0
méth O.IM potassium phosphate buffer(pH 7.5),
094 mM EDTA, 46 mM oxidized glutathione,
0.16mM NADPH % &5 %(400-600us HEE)E
mate 37°ColM 1098 REEAIZL F 340nmoll A
NADPHEY ¥4 HE 8& AEIAT

(9) 7 -Glutamylcystein synthetase®) &% #ITE

Richman® Meistere] 5ol #3tod KERK
0.1M tris HCI buffer(pH 8.0), 89mM
L-glutamin 094mM  EDTA, 32mM
MgCly,1.35mM ATP9 B3 %(100-300ug HEH)
& sl 37CelAM  104R KA ¥
spectrophotometer® Fiste] WU 600nmol A
BEFke M-S AlEst s

7 EEE EE W MitERE

HigHe GEe FiEol| sk
bovine serum albumin(Sigma Fr. V)& E#H o
2 osto] mEstdew, A HEBAIAM do4 R
= FBiE t BeRER RSt a, #Sim F
EM: M2 Duncan's multiple range test® F|MH

st

3.5mF

acid,

Lowry % 9|

m i A

1O #Msdh BFLEE SR Ae ¥

RS fRthdre] R HaE 2 HiME &Est
7] % it ®WEBROo 2 MERI(100, 150, 250, 350,
500mg/kg) 2 1A 4ER e DA LB K
IS EGARS LY AES TSI (Table 1) 250
mg/kg S 2MM K AL BAES WmEd BE
AEgLe) Rl MEHER e, BififEAA 2
LLlo) il A B Mg Bl 2y 8k
Fogdoh weba plgee] \Egel Ay ML
H4S 100, 250, 350, 500me/ke®l 2R 1RSI
o}

OB Mk AaRsirEe SR MDA
nmole/g of tissue)s WES &R, E#FF 502%
6.27°% ¥3lo] HHPEo] 893L726282 YEIG A
o seEceted, AROES 28R 250me/ke, 350me/ke,
500mg/kg EEREEOI A 66.05.96, 68.714.05 644+
3972 HEM e BLE JEMADH(Table 1,

BE

Fig. 1).
2. Cytochrome P-4509] #&#hol vl x)3= ¥
Cytochrome P-4509] [EM(H  nmole/mg

protein/min)& BIES KR, EFR 100%(042%
0.032)el ¥sle] HMEIFEL 233%(0.9810.045) 2 8
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Table 1. Effect of water extract from Sungshimsan(SSS) on heart lipid peroxide content in eight

month rats
Group Dose ContenttMDA nmole/g of tissue)
(mg/kg) 0 1 2 3 4(week)

Normal 502627

Control 8934796

SSS A 100 91.6+8.36" 86.9+4.95° 79.9+4.07%¢ 30.4 £6.73"°
B 250 886*527° 56.0 5,96 65.716.21° 60.4 +4.29°
C 330 93.7+6.24" 587+ 4.05° 6125467 63.9+527
D 500 8524526 54.41 397 53.7 7763 654 +6.27°

Rats were orally administered water extract from Sungshimsan(0, 100, 250, 350, 500mg/<g) dailv for one to
four weeks, and the animals were decapitated 24hr after administration of last treatment of extract. The assay

procedure was described in the experimental methods.

Values represent mean * S.D.(n=8). Values sharing the same superscript letter are not significantly different

each other(p<0.03) by Duncan’s multiple range test.

szl Rk hegstod, fECaL ABH 250me/ke,
350me/ke, 500mg/kg WEERFAA % & 150%(063%
0.040), 1609%(0.67+0.062), 131%(055+0038) % #H
wE Uy W E Vel it (Table 2, Fig. 2).
Table 2. Effect of water extract from
Sungshimsan(SSS) on heart microsomal

cvtochrome P450 activity in eight month rats

Group Dose Content Percentageof
(mg/kg) nmole/mg protein Normal
Normal 042 + 0032° 100%
Control 0.98 *+ 0.045° 233%
588 A 100 087 + 0025 207%
B 250 063 = 0.040° 150%
C 350 067 = 0062 160%
D 500 055 = 0.088° 131%

Rats were orally administered water extract from
Sungshimsan(0, 100, 250, 350, 500mg/kg) daily for
consecutive two weeks. Rats were decapitated 24hr
after the administration of last treatment of extract.
The assay procedure was described in  the
experimental methods. Values are expressed as mean
+ S.D. for eight experiments. Values sharing the
same superscript letter are not significantly different
each other(p<0.05) by Duncan's multiple range test.

3. Cytochrome b5 {E¥oll v X & R

Cvtochrome b5¢ & (BfZ:  nmole/mg
protein/min)-& WES R, IEFHH 100%(0.256 %
0.021)0 it WL 182%(0465=0.048)%
Wl A Egste], BEOE STEBR 250mg/
kg, 350mg/kg, S500mz/kg BB AAM K&
1229%(0.312+0.047), 119%(0.304£0.050), 125%

1032200392 HEH U+ HLE EhRUT
{Table 3, Fig. 3).

Table 3. Effect of water extract from
Sungshimsan(SSS) on  the heart microsomal

cytochrome b5 content in eight month rats

Group Dose Content Percentageof
(mg/keg) nmole/mg protein Normal
Normal 0236 + 0.0¢1° 100%
Controt 0465 = 0.048° 182¢%
SSS A 100 0502 * 0055 196%
B 250 0312 * 0.047" 122%
C 380 0304 + 0.050° 1199
D 500 0.322 + 0.039° 12696

Rats were orally administered water extract from
Sungshimsan(0, 100, 250, 350, 500mg/kg) dailv for
consecutive two weeks. Rats were decapitated 24hr
after the administration of last treatment of extract.
The assay procedure was described in the
experimental methods. Values are expressed as mean
1+ SD. for eight experiments. Values sharing the
same superscript letter are not significantly different
each other(p<0.05) by Duncan’s multiple range test.

4. NADPH-cytochrome P450 reductase &%l
u|z = E

NADPH-cytochrome P450 reductase®} #hidE(¥
f. nmole/mg protein/min)S MWES R, EH
B¥ 100%6(24.59 % 1.21) ¥ 5hod HHERE 2
199%(48.92+1.3)2 Em=E % A [z,
R BB 250mg/ke, 350mg/kg, 500mg/ke H 5
BIrAAM &% 136%(33.471£201), 129%(31.65+%
1.26), 119%(2938+1.03)= H&¥ U B4 E Y
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ER 2l tHTable 4, Fig. 4).

Table 4. Effect of water
Sungshimsan(SSS) on  the heart
NADPH-cytochrome P450 reductase activity in
eight month rats

extract from

microsomal

Group Dose Content Percentageof
(mg/kg) nmole/mg protein/min Normal
Normal 2459 + 1217 100%
Control 4892 + 134° 199%
SSE A 100 5036 = 1.78° 205%
B 250 3347 + 201° 136%
C 350 3165 + 1.26° 129%
D 500 29.38 + 1.03° 119%

Rats were orally administered water extract from
Sungshimsan(Q, 100, 250, 350, 500mg/kg) daily for
consecutive two weeks. Rats were decapitated 24hr
after the administration of last treatment of extract.
The assay procedure was described in  the
experimental methods. Values are expressed as mean
=~ SD. for eight experiments. Values sharing the
same superscript letter are not significantly different
each other(p<0.05) by Duncan’s multiple range test.

5. Glutathione®] &l n] 2l HE

Glutathione®] & & (¥ {I:y mole/g of tissue)&
MaEs A%, EWEE 100%(35610.21)0 ¥3lo
YIIERE-E 43%(15410.19)2 w4 =Hojxl 23 it
abe], B BB 250me/kg, 350me/ke, 500mg/
kg EEERAM #% 81%(2871+0.15), 88%(3.12x
0.22), 89%(318+0.18)% #HEM A= #mE et
gl cHTable 5, Fig. 5).

Table 5. Effect
Sungshimsan(SSS) on heart glutathione content

of water extract from

in eight month rats

. Dose Content Percentageof

Giroup (mg/kg) g mole/g of tissue Normal
Normal 356 + 0.21° 100%
Control 154 * 0.19° 43%
SSS A 100 1.77 + 0.10° 50%

B 250 287 + 0.15° 81%

C 350 312 = 0.22° 8%%

D 500 318 + 018 89%

Rats were orally administered water extract from
100, 250, 350, 500mg/kg)
consecutive two weeks. Rats were decapitated 24hr

Sungshimsan(0, daily for

after the administration of last treatment of extract.

The assay procedure was described in the
experimental methods. Values are expressed as mean
*+ SD. for eight experiments. Values sharing the
same superscript letter are not significantly different

each other(p<0.05) by Duncan’s multiple range test.

6. Glutathione S-transferase®] EH o] njzl:
B

Glutathione S-transferase®} M (B "nmole/
mg protein/min)& A FE, EHEE 1009%(54.9

+220)0] 3t WIS 58%(31.8 T150)E M
ol A3t sk, RO BTEE 250mg/ke,
350mg/kg, 500mg/kg FEEEfN A 4% 799%(435%

2.36), 88%(48.7297), 84%(45.9t3.11)2 HiEMH
U Mg Jehd At (Table 6. Fig. 6).
Table 6. Effect of water extract from

Sungshimsan(SSS) on the heart glutathione

S-transferase activity in eight month rats

Group Dose - Activity Percentageof
(mg/kg) “nmole/mg protein/min _ Normal
Normal 549 = 2.20° 100%
Control 318 £ 152 589
SSS A 100 283 * 189" 529
B 250 435 = 236" 79%
C 350 487 £ 297 84%
D 500 459 * 311" 8495

Rats were orally administered water extract from
Sungshimsan(0, 100, 250, 350, 500mg/kg) daily for
consecutive two weeks. Rats were decapitated 24hr
after the administration of last treatment of extract.

The assay procedure was described in  the
experimental methods. Values are expressed as
mean = S5.D. for eight experiments, Values sharing

the same superscript letter are not significantly
different each other(p<0.05) by Duncan’s multiple
range test.

* 1 1 2-dinitro-4-nitrobenzene

7. Glutathione peroxidase® iLitol wzj&
s

Glutathione peroxidase®] 5% (B I oxidized
NADPH glutathione nmole/mg protain/min)-&
EE P EHE 100%(237 + 0.34)0) ¥t
MRS 46%(108 + 012)2 Mo s A
thgstel 2EENAA BEM A MbE 20N
H(Table 7, Fig. 7).
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Table 7. Effect of water extract from
Sungshimsan(SSS) on the heart glutathione
peroxidase activity in eight month rats

Group Dose Activity Percentageof

! (mg/kg) “nmole/mg protein/min Normal
Normal 237 © 034" 100%
Control 168 = 0.12° 16%
SSSA 100 116 £ 017° 49%

B 250 124+ 0.26° 32%
C 330 138 + 041° 38%
D 500 103 = 023 43%

Rats were orally administered water extract from
Sungshimsan(0, 100, 250, 350, 500mg/kg) daily for
consecutive two weeks. Rats were decapitated 24hr
after the administration of last treatment of extract.

The assay procedure was described in  the
experimental methods. Values are expressed as
mean * S.D. for eight experiments. Values sharing
the same superscript letter are not significantly
different each other{p<0.05) by Duncan’s multiple
range test.

* 1 oxidized NADPH

8. Glutathione reductased] iEttel v Ao prd
JE M (B {7 glutathione
nmole /mg protain /min)& BIES FEUL, AT
1009%(8.8610.23)el Hate] HMAFS 45%(5.23 £
0.08)2 b solzl Asp st REEmiTl A
fEd de #e U Table 8, Fig. 8).

Glutathione reductase®]

Table 8. Effect of water extract from
Sungshimsan(SSS) on  the heart glutathione
reductase activity in eight month rats

. Dose ACUV]W Percentageof

Group glutathione nmole/mg
{mg/kg) ) . Normal

protein/min

Normal 115 * 0.26° 100%
Control 523 = 0.08° 45%
SSS A 100 537 + 0.19° 47%
B 250 557 = 0.16° 48%
C 350 512 £ 0.11° 45%
D 500 530 + 0.17° 46%

Rats were orally administered water extract from
Sungshimsan(0, 100, 250, 350, 500mg/kg) daily for
consecutive two weeks. Rats were decapitated 24hr
after the administration of last treatment of extract.
The assay procedure was described in the
experimental methods. Values are expressed as mean
+ SD. for eight experiments. Values sharing the
same superscript letter are not significantly different
each other(p<0.05) by Duncan’s multiple range test.

9. 7 -Glutamylcystein synthetase®] &Ml )
A

y -Glutamylcystein synthetase®] Lk (Bf: pi
nmole/mg protein /min)& AIE S AL, LR
1009%(857 + 0.22)°] H3he] BN 42%(3.62
012 M HAR AR degrsked, BOH A
W 250me/kg, 350mg/kg, 500me/kg HERHTN M %
& 779659 1 0.18), 82%(7.12 * 0.28),
859%(728 + 02D AEM U BMmE vieRY
AH Table 9, Fig. 9).

Table 9. Effect of water extract from
Sungshimsan(SSS) on the heart 4
~Glutamyleystein  synthetase activity in  eight
month rats

Activity
Grou Dose - lel \1 Percentageof
ATOUD e ) P nmote/ i, Normal
protein/min

Normal 857 * 0.22° 100%
Control 362 * 014° 42%
SSS A 100 343 + 0.20° 40%

B 250 659 * 0.1& 77%

C 33 712 = 028 83%

D50 728 + 021° 85%

Rats were orally administered water extract from
Sungshimsan(0, 100, 250, 350, 200mg/kg) daily for
consecutive two weeks. Rats were decapitated 24hr
after the administration of last treatment of extract.
The assay procedure was described in  the
experimental methods. Values are expressed as
mean = S.D. for eight experiments. Values sharing
the same superscript letter are not significantly
different each other(p<0.05) by Duncan’s multiple
range test.

A

10. Superoxide dismutase®] {Ltkel Wl al: ¥
s

LAY Superoxide  dismutase  HGME(H
fir:Unit/mg protein)& BIES #5%, [EHEH
100%(8.76 £0.30)51 #iste] ¥R 61%(5.36*
02608 #AHAD A JEgsie] 2EEENAA
HEM d= e K Table 10, Fig. 10).
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Table 10. Effect of water extract from
Sungshimsan(SSS) on the heart superoxide
dismutase activity in eight month rats

Dose Activity Percentageof

Group = ; -

(mg/kg)  unit’/mg protein/min Normal

Normal 8.76 *+ 0.30" 100%
Control 536 * 0.26° 61%
SSS A 100 487 + 019° 56%
B 250 494 = 037" 56%

C 350 538 = 0.30° 61%

D 500 512 + 023" 58%

Rats were orally administered water extract from
Sungshimsan(0, 100, 250, 350, 500mg/kg} daily for
consecutive two weeks. Rats were decapitated 24hr
after the administration of last treatment of extract.
The assay procedure was described in the
experimental methods. Values are expressed as mean
*+ S.D. for eight experiments. Values sharing the
same superscript letter are not significantly different
each other(p<0.05) by Duncan’s muiltiple range test.
‘unit @ 1 unit of superoxide dismutase activity was
defined as the which inhibited the reduction of
alkaline DMSO-mediated cytochrome C by 50%

11. Catalase®] Gl v X+= E#

Catalase EME(B7:Unit/mg)S BIES $#58,
BB 1009%(2650.032)e1 ¥ HEEAR
40%(1.06F0.02002 A=A RA#} tegsto £
HEFA A HEM e #B{be YcHTable
11, Fig. 11).

Table 11. Effect
Sungshimsan(SSS) on the heart catalase activity

of water extract from

in eight month rats

Group Dose . jf;;‘;;%g Percentageof

(mg/kg) . . Normal
protein/min

Normal 265 * 0.032° 100%
Control 1.05 = 0.020° 40%
SSS A 100 126 + 0.012° 48%
B 2% 143 + 0.037¢ 54%
C 350 098 + 0.042° 37%
D 500 1.09 + 0.056" 41%

Rats were orally administered water extract from
Sungshimsan{(0, 100, 250, 350, 500mg/kg) daily for
consecutive two weeks. Rats were decapitated 24hr
after the administration of last treatment of extract.

The assay procedure was described in the
experimental methods. Values are expressed as mean
+ S.D. for eight experiments. Values sharing the

same superscript letter are not significantly different
each other(p<0.05) by Duncan's multiple range test.
" ¢ hydrogen peroxide decreased
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G, FEMEE T, /RN, WBEHS B2 daed,
PRNHO R EESEAA HY: E(9 HLiEEES

MR AROL, WM, AOHE, MR, Wb, W
GHIETPYgor giFstn dE Hiolt.

A, HEEEAA Re gk FHKH Y
ol s M= B REEE A, B
(CHIEECE, N, RRE, AEBAR, b EH, W
wel BUAtM B, '#H MeARaE, sedhst s, Mied
s, H O RslR ol sl AL BUAR R
= DNAZ, TU%UREE&, collagen®] E{LH,
radicalfit (8 e ), BREHESSR Fol
o, JEEEEN BHNREs ﬂh‘%’ﬁ@ﬁ%fﬁz«] 1L,
Mol kel Bk, %o B Eh &0
#hel EfeFol dow, LAY F V\‘io"i o
Yoy RbE, ERED Q] BBE, IRENS B, MEE
of iEh EABRFCl Qd PR e v
Harmanol 98] #{5¥ free radicalol 23 i
119) FHEEY ERE BB fiirds 2
oz #HHdn AP Free radicale B2l
BEME T A% Bholy NEs Ll o3}
of 4 sled, REEY -SHY9 KRste MR
o EmHE 844 HAY BEE LY H, DNA,
RNA, #% 2 Membraned] R{EE J oA #ilf

i 368
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o3}
p3

IS ARG & yolzt Bojgtel wel iR
b #ee B HEe 9 EHmES ¢ free
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&% o] (ion) FaESl 8 hydroperoxides®t 5
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s
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radicalel ®o 4:8¢ 7rF8 sl M
do7lA "ok old  EMMEHE
macrophage®] B@EEHIA dd &EAHEHY bk
FAEE Ho AW RiElo] AA /rfEN
HES EHS el & g B8 48 o
A free radical KFES HEMEME MKt 5%
fidrol HMo2Ne M-S sl viFHe #
ebel e PHReES o
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peroxidase, glutathione

hydroxyl
BBES

ol

superoxide dismutase
catalase, glutathione
glutathione
B ey

reductase,
S-transferase, protein-SH, noaprotein-St,
E 59 Hiisfbirh 4resiel reiuh #dglel 4
Ke e ff#radicalel —fv AEEES KA
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ZLBEY FHoAM BOBOl R AMBERC 0Ixls ¥ 1]

e e wEEY S| A, ux ma
tt) RFE FHT HLe2 BEPY7 s uh bl

o) @A KB RN FHY £ 5097}
A EH b @eCo) oY mWEstE &7t 28
AAE A g%, 9N HARS bl AR 670
o @rol WEe &L I AU olE &
drel BB BREC Bk 2 Eibt MEE W
mol S Bl MRLAEES MmsE s R
fREe 5 Qo

W, AEERAT MY EBHrs FE 8y
o) FEHH I fH SV wd HimL e
S BEED AT, BT JeEh)E 4 Ey g

LE Ao MBOTHELHE 58t LuBE §
T e welna srdow, KEAHM, vitamin

S sl B dAME Bt sl
LR WRAES A7 9 & A

ey WEERANE Efeol ts) Bl
B, Uik AR 9 ol E MRREStE RE oM %
BS mE 2 BRKM BT BEfEElolol & el
W, Mol F2OdEe Mo R Fesd A8

ZEBRS & Wi D Fimel 8o k£ Am
F HS ®RM RE R Wit web £RE

AW FEe] Mol A" U'OH‘” ics 3
o], EEnHe) e wEl g4 MWREE Wty

£iet Aug HBel dert ste BRme B
%7 pEsTn AZtEchLiet <EEREE>
EEE o LS ARSSHEY A3 Egn
By o LEmZmikelsr stHew  (AEE
B o #MmAT EEPOole St (oD
o .LBA R WD Sy, LR K
mWoER EHEHTY nE R mRs Ewste 4
fiEEhol WY WRoEE  (RETEZH JdE
L& Aol ol AL KAM>dE
Adrel Bhetd miTHR RS SFAmE R e
2 e s LRETSIER LEmelE
o 2 (EEIBABR o Lol FWEd +oE
ol @St {FEMETE@ES WM BEdG
satt < API»l LEE AR st 9l
= WE HEAERSE ETROE EE dlh
FEe <HHEEE> (WRB odAM Lg wWsl

T RS b, BRAA A T8 £ glm
Role vnd #2d R
EESY mE FH3IA
MO LR BBE WBete BHoR A,
M, TiWf, fafom, &k, fi &, bih¥gos
WS A=UP olg & B HES A¥nd
ABE AR, BlRA®R, Lm,  HMMLL @k

BHIR
BMERE BOBS

P, mmz&x KT S B, W, ki MGT
BORE, BT ORI, PREFIEL TN, 0
e L, zzma UK, M-S s, ke
L OGEE CEEE, e, RIa e
w0l st

ofel, ¥ LS WD MLkl &kl

vAle PR R BEES WRMWOR MWIsY] ¢t
of Ebififee] (32480, S00gMAt)el hiE s H#
FHBES BRboh olol I RN BIEUMES &

srslmb BEE(LIRE,  cytochrome — P-450,
cytochrome bS5, NADPH-cvtochrome — P450

reductase, glutathione, glutathione S-transferase,
glutathione peroxidase, glutathione reductase, ¥
-ghitamylcystein synthetase, superoxide
dismutase 2 catalase®] &8-S BZEsdoh
Wi el REH BMLERES BBRER
feol o gt AT BERNESCl O.7t Kimg A
BArel faFolch EREM IRHEEHEY 2% A
< Bt B (HERE{AH, SRLE A
Mol Al Qlof A F He Ao AUA(ATP) %
D%L"ﬂ BRELSHE KfEolw, Bgb: SES TR
2 BRIGERS _—HEEEA R{LKAFEAM KEE
LH°1 free radicalolvt HEMEEE 7 A7) KKl T
weba @REEIEE S ARS RAEERE Y M
°l BERES Jdehde HER, ARS8
£ Ysln HRsRES ET AT B BRER
'6}“1 o7k #%HE, & alcoholt: HRRLAY, SMERT
4%, B EEBE %, JFERIS WS EhAREA(L
i &3} R WEe) Ao
A ERAAM MO ity HR HE 2
RIS BoEstyl Y% % ZEBRoE HENQ00,
150, 250, 350, 500 mg/kg)E 1A 4807 HrEas}
A AR REAEtY SdES WES 3

G HE
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HTable 1, Fig.1)), 250mg/kgs 28R #H@g 7
$ EES| wmEY REAREY S8l HHE

e Mol & BEM Je 8 g
T wetA Ll @M E BO8 mtme
100, 250me/ke, 350mg/kg, 500mg/kg® 2;8RY 123}

S OEEAETS AfkiEE e AEEAMDA
nmole/g of tissue)& WES #H ERIE 502+
6.279 ¥iatod ¥HERfol 863172608 HKE M

gk Ziah peerste], MELBOIBH S 281 250 /
kg, 350mg/ks, 500mg/ke BEWRNA 660+596
6871405 644F3972 HEMIT BHALE e
Ul tH(Table 1, Fig.1).

-2 el A dojuvte MEMFAL HE
9] smooth endoplasmic reticulum®l F7Esle g
PH #ERol oty ME T THRE] 88
NE et E e Bgbel JEAREMES phase I 7,
M 2 GHEME phasel 2 Us F led,
71 p [ &Re] A& BEA
microsomal mixed function oxidase
system(MFOS)2 22 #%%HE(drugs,
Ty ¥ obver A 4N YHE E(vitamin D, B
H5f%, hormone, steroides $%)9] Mt"ﬂ L oFa%
frag shzdl o] BERE 7 N LrRER S
cvtochrome P-450/P-450 reductase ¢ cytochrome
b5/b5 reductase® LER SO A @A
P-450°1 %t (B nmole/mg
protein/min)& MES R EHER 100%042<%
0.032)o ¥3be WS 233%(09810.045)2 #
BHAA Misoi A ltEeslte, fEOERTE
¥ 250me/ks, 350mg/kg, 500mg/kg BERHFENAM K&
150%6(0.63£0.040), 160%(0.67+0.062), 131%(0.55
T0.058)2 HEM Adv HALE YEMA(Table
2, Fig. 2), cytochrome b52] EH(BE{I: nmole/mg
protein/min)& WES AR EEH 100%(0.2596*
0.02D)ell Hete HIEL 182%(0.46510.048)2
HEHAA #EnEHoR A Hh#kstd, 82O
B 250mg/kg, 350mg/ke, S500mg/kg HEAHEIA &
& 122%(0.31230.047), 119%5(0.304 £0.050),
125%(0.322+0.039)2 FEH v ¥ E el
21th(Table 3, Fig. 3). =% NADPH-cytochrome

phase

carcinogen

cytochrome

P450 reductase®] &M (A nmole/mg
protein/min)& WES FEF LFEM 100%(24.59+
1.2 ¥3slo] HMEMPL 199%(4892+130)% 4
B A Bmeeld A wEske], OIS
W 250me/kg, 350mg/ke, 500mg/kg HERIFIA £ 4%
136%(33.47+2.01), 129%(31.6511.26), 119%(29.38

T10DE FEM v BALE U UAcHTable
4, Fig. 4).
Glutatione(GSH)< 782 Ml NalA 7}

A BES FEEHEY thiold YUY E] ol
5 wEsta Alsddoltd, GSH¥E GSH
transferases®} GSH peroxidase®d 93 #HHEZA
deidov GSH peroxidase® fFR-S wWol AEE
LRFE HHET T2 BMANE U HEYES B
ftilo] d3 KoM= GSH S-transferase® A
& Yo} AMEEY & (BHEI #Hadto (LA
WHE EHL AI)ID EHIYSEYE  mercapturic
acid® Bttt GSHe RHHEN (towe BE
e A KES (RS oA REESES Y
free radical®l BHLEIE AT KES @Bt
kA il N ORTHEA, S ETT HEAH
& WElA e N BRelyY IR, Ml iR
o BiE#E, DNA &, ffkie 2 Ml Bm
AN vl EESDY A ERAAM LMk
glutathione® & ®E(BfIy mole/g of tissue)$¥{t
o EAE BES BES AR IEMN 100%3.56
w02D)o Heho] HEES 43%(1541019% A
B A b sHolxl AR kerste], AR EET
B 250mg/ke, 350me/kg, 500me/ke EEERFN A %
% 81%(2.87%0.15), 8894(3.12+0.22), 89%(3.18=¢
018)2 HEM de BmE JeldAd(Table 5,
Fig. 5).

GSH S-transferasew #MMIE T mitochondriat}

NMORERE el GSH S-transferase® A WS =dl, &
GSH S-transferase® 4§82 Z8BEM sHHA
AA T, KM EEme €8¢ Jehdy 2% %
A% M GSH S-transferase’l SBEZ HHiE o
AT #E GSH S-transferase?) 827y #E g

o} 1=
MO

EHRe St METHE BHE S REMO
%%ﬁ;}:ﬂoﬂ 2“1—% B < RIES %mﬂ_u}_% Y
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o] —fo g deixd AW & HWEE ol GSH
S-transferase® & (B {7: nmole/mg protein/min)
& MEE R OERR 100%((54.9122009 ¥E)
of HWHBES 58%(31.8 *152)2 HEHUA W
wojl A thegste], MOBETBK  250me/ke,
350mg/kg, 500mg/kg FEFFANA K& 79%(435+
2.36), B8%(48.7+297), 84%(4591311)2 HEM
Qe WinE YeERIIv(Table 6, Fig. 6).

GSH peroxidase= Se7t XL ER sof gloy
free radical& H:02 ##aA1A 4 p0d EvEEE
#ast e BRltA7iE MR EEFold, GSH
reductase EE{L™ glutathiond BCAI7 < {1 H
% AT Ade mES BRI, A wBdA
GSH peroxidase®} GSH reductase®] #G#:& HIE
3 ORER REMN e v Table 7.8,
Fig. 7,8).

y -Glutamylcytein synthetase® glutathione2]
MM EE&S HREATIE (FHE 7R
A EE A
synthetase® {5 (B2 pi nmole/mg
/min)S JES FE EER 100%857 £ 0.22)
¥ale]l HMBEL 42%(362 £ 012 HEM 3
A s Ay HEste, BORIIEK 250
mg/kg, 350mg/kg, 500mg/ks  HEEFFANA  #H
77%(6.59 i—-0.18), 83%(7.12 = 0.28), 85%(7.28
+ 02082 84 e BwE Yebd vk (Table
9, Fig. 9).

Superoxide dismutase(SOD)= Af2Rel @k
R BFEE AR SH)P Shtolu, gl A
xanthine oxidase, aldehyde oxidase 52 B & K
FEo]l #FE 4 M=)z superoxide anion radical
& HO:2 4A #HA7le HAoRE [MMMES
hzshe FRS 7t 9om®) catalase: B
ity bl A ot doem AR e K
mEk, B, BEE o £E=8Y d7 preoxisomel
of #dte RoFE FeA om, FkRHET
M, FRIARE, &tk ST, SHEOHEMR
HEIF e HEECIY SMEERK, FmH5
# SolAM catalasert #EmstEE*  superoxide
dismutase(SOD) {&t: 2 catalase] iGPE-E AES

Q) k=
s S

ade A
ozl y ~Glutamylcystein

protein

ME A HE M BEM e #iEe
(Table 10,11. Fig. 10,11).

LLEe #%2 fiEsl 29, @stbisH
Y cytochrome P-450, cytochrome bb,
NADPH-cytochrome P450 reductase® ifitk< BE
ORI 250me/kg, 350mg/kg, 500mg/kg EWEREE

Sriedes

A L
=)

AN HEH Je BHAE Jehiddch w3
glutathione, glutathione S-transferase, b4

-glutamyleystein synthetase®] 152 2.0 A
Wi 250me/ke, 350me/ke, 500mg/kg WEERI A &
WmE Jetido 38, G REEY
peroxidase ¥}

vl

glutathione reductase, glutathione
superoxide dismutase, catalase?] EH# &
oA HoE #ks gidrh

w2k, OB EiBRY FF9 LA 8
feitBeE 9 B#EEe Afde Moz fEH
ahu}, Mol Zol BHEREHR & R
Hoell M= B xocol A el iAol Bk R$Y
d Ao HfEFTEHEY

N .
FowE,

V. %

LRIl #Ei AE vAlE B E K
ez wEstix, Ei V(3284 500gX
el LN BMELIEE R RHEERSA A
AE PEE AN SR O e ARs <
pea=g

1 DN #EEEEIRES &8-S 288MH « 250me/
kg LA Lo] HRBEAAM HEM WA B dHE

2. Cytochrome P-450, cytochrome b5,
NADPH-cytochrome P450 reductased {&E#:2
250mg/kg, 350mg/ke, 500mg/kg HEEERfANA HEM
AA WA

3. Glutathione, glutathione S-transferase®] &%
& 250mg/kg, 350mg/kg, 500mg/kg HEER N A H
B A st

4, Glutathione
peroxidased Lt
Bkt AU

glutathione

sl

reductase,

EEBRNAN HEMS
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5. 7 -glutamylcystein synthetase® EES I
E-E 250mg/kg, 350mg/ke, S500mg/keg FEERfl A H
EiE QA Einsch

6. Superoxide dismutase, catalase®] M %
HEERA A FEME AT L7 fdh
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