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Abstract

Effect of Sachungwhan and its components on
acetaminophen induced hepatoxicity in rats.

Lee Jae-Eun, Park Sun-Dong
Department of Oriental Medicine Prescription Dongguk University

Liver is an important target of the toxicity of drugs, xenobiotics and oxidative
stress. Acetaminophen pverdose causes acute liver injury in both humans and
animals. This study was performed to observe the effect of sachunwhan and its
component groups on recovery of hepatoxicity in acetaminophen treated rats. The
experimental group was divided into 4 groups: sachungwhan(SC), samultang
group(SC-1: ¥&, JI|&), chungyul group(SC-2: #EMER, X#, #&EF), and haepyo
group(SC-3: 3%, Pj). Under the same condition Normal group was fed basal diet
and water; Control group was injected acetaminophen and fed basal diet for 2 weeks;

Experimental groups were injected acetaminophen and fed each extracts for 2 weeks
respectively.

The results were obtained as follows:

1. In the study on antioxidative defense system in vivo, SC reduced the amount of
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lipid peroxide in both serum and liver and showed activity on antioxidative

enzymes- such as catalase,

glutathion.

glutathion. Other

groups had effect only on

2. In the study on hepatotoxicity(GOT, GPT, v-GTP, ALP, LDH, Bilirubin), SC
had a significant effect on recovery of hepatoxicity in acetaminophen treated

rats. Other groups had no effect except SC-1 having effect on Y-GTP.

As results shown, only Sachungwhan(SC) has significant effects on recovery of

hepatoxicity and antioxidative defense system in vivo. These results suggest that

Sachungwhan(SC) made antioxidative defense system active and it seemed to be

very important to its effect on recovery of hepatoxicity.

In the other "hand,

Component groups had no effect on recovery of hepatoxicity and antioxidative

defense system in vivo. This was thought that component drugs’

cooperative

synergy effect would be important to Sachungwhan(SC)’s effects mentioned in this

paper.
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APFEL WA AF 200g W9
Sprague-Dawley Al 3 rat2 743 AMS
A g6 ASAD F AMEEAT ASA
LEE 20C WY, =& 55~60%2 #X
&3 light-dark cycleo] 12A]17F 99=2 =
A & % ratd 28 Azt B8 A
ol FF3AT

3) HE U #

acetaminophen< SigmaAlolA T3S
21 glutamate oxaloacetate transaminase
(GOT) 2 glutamate pyruvate
transaminase (GPT) &A% kit, T
-glutamy-1 transpeptidase (T-GPT) Z#

Table 1. Composition and contents of Sachunghwan

W Angelicae gigantis Radix 6 g
J = Cnidii Rhizoma 6 g
FEMER Gentianae Radix 6 g
E T Gardeniae Fructus 6 g
X # Rhei Radix et Rhizoma 6 g
& & Notopterygii Rhizoma 6 g
i Ledebouriellae Radix 6g

Total amounts 42 g
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Table 2. Composmon and contents of Expenmental Groups

R BB . R T BT
HEALSC) P“'ﬁ JH% EEHPE M f KT, ijﬁk % 609 126.77¢ | 30.18%
VAR SRR (SC-1) | BB IS & 200 g 123.65¢ | 30.91%
HEEMT(SC-2) |HEE AEMET £ 150 ¢ 96.56g | 21.45%
fRFEEEMBE(SC-3) | EIEBR & 200 g 85.24g | 21.31%

£ kit, alkaline phosphatase (ALP) &% -& ARFE BEHHSLEAN EBHENGSC), WM

kit, lactate dehydrogenase (LDH) &4 & .

kit, bilirubin & kit bAoA F
J3te AL Ao AR V7E
UV-VIS spectrophotometer (UV-2401PC
SHIMADZU Co.)& AH&3t5x, 1 ¢ 4
el AHEE EE ASFES AFAAM S
F& 75t A& A

2. U ¥

1) Alze| =X
FA R 2 HEREmR 3uFe] 80
methanol& 7Het oh 48 A3t F<b —’]‘—%3}
3, o) BHL 28 wEa oz
F3t1 T2 AEdY L HHE
K& Table 29 Z}
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2 UFa, 8 AE5ES 49 A 7d
7t rat§ RPAIESY ES AT glo] IF
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RREe YA ANE A e WY

ZEZ ratg§ LPAES ES 10430 AT
ol FF3UL, YRTE acetaminophen
500 mg/kg/DMSOE EZ FAE ¥ ratd
DPAEY S 1093 A glo] T3
Rt

YREMRE(SC-1: B, ), HEREYH
(SC-2: #EfEE, K3, ET), 283 fRREE
WEF(SC-3 %Ki, BIRUS 471A kBT
2 Uy¥ya, &+ & EF acetaminopheng %
Z FAY F orat ZZAESG I FEF
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(1) 3% lipid peroxide &%

TBAZA L. Suematsu £ #3H'7d) w
2} clean test tubed] A 200 wE ¥,
81%  sodium  dodesyl sulfate(SDS)
solution 225 uf, 20% acetic acid 1.5 ml, %
$4 75 ub, 12% thiobarbituric acid
solution 1 ME ¥ & HAF F 308
water bathdld #HTh o]F AZox 30
#2F cooling®til 3000 rpmellAl 2083 €
A 233ty AFRE 532 nmillAd FH 3}

At

(2) 7+l A9 lipid peroxide %

22 LPOY¥# #AL Ohkawa T
P mgtth, 2z ol FAAE
1,000xgol A AT T AE3AS FH3
8.1% sodium dodecyl sulfate, 20% acetate
buffer (pH 35) % 0.8% thiobarbituric acid
(TBA) &98& 718 95ToAA 1A &<
WAl Aeor Wzd e AAE™
T4 9 TBA substance&
n-butanol : pyridine (1511) &Ho g o]z
AA 77 532 nmollA FFESY WS E &5
A5t AFsge. APE A=Y
malondialdehyde(MDA) &%+ free MDA
2 ZFEAE T AR es MDAR
Fe 232 mgF nmoleE YEFASR]E

reactive

(3) koM 9 catalase B4

ZAY catalase BHEE Aebio] #E™
of we} ZA3RMct 50 mM photassium
phosphate buffer (pH 7.0)0 &4 A HF
Y1 714324 10 mM H,0; &9L 7}
o 37 240 nmAA FFEe ®EE 2
2 2AsAn gzAdgecgs 712
10 mM H0, €4 dide] 50 mM
photassium phosphate buffer (pH 7.00&
7H) G& 24 A% FYsA 9 F%
9 HslE SAsRen Hho BHEE
1 B<tol 1 M9 H.O:E E3AIIE &
A2 %g 1 unit2 3ok

fe oL o

)

4

(4) ZHolA 9} glutathione &3

Z2Y GSH &% =4 Ellman %9
4P mgh 27 FAAL 1,000xg]
A YAEY ¥ T AEdd 4%
sulfosalicylic acid& 713te &3§3h
1000xgel A 1083 A4S 4Fd
#&o 1 mM DTNB €83 &3l
2o A 2087 WA F 412 nmAA FF
52 2439 en GSH #3Fe protein 1
mg & nmole® eI}

)

M o o

]

(5) ZtollA9] glutathione-s-transferase &4

7+ 23U GST ¥A& chiorodinitro-
benzene(CDNB)3# GSHE 7|22 A&
Habigel #¥”’e2  ZAsAth 0IM
potassium phosphate ¥Z-&H(pH 65)2.F
FMAZ  Ffdel 1 mM GSH, 1 mM
CDNBE #H7}et 37 340 nmolA @
4 mg% 1E3F conjugatedslE CDNB<
nmoleZ ¥7]3553 ).
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(1) 84% GOT &4 =4
¥4%F GOT A2 Reitman-Frankel 2]
P we =AY Al kit AEE
FA%Ht. GOT 7124 10 mE A g
of 7tsted 37CAAM 583 WA g &
A 02 mE F F E3E F 37CAA
607 ¥EEAIZ H AHAAlA 10 mME H
7vete 7 Edbete] A2oA 2083 WA
$& FT3A]7]3. 04N NaOH £

10 e sl @ EYT Bg A2
°F 1023 FAstGt} 602 ool 505
e e e

) @ 4% GOT A== FAJ3
dellA AMEsgen ¥4 1
karmen unit® e

(2) 3% GPT &4 &3

83% GPT #4< Reitman-Frankel®]
%l mel 28 A% kitg AMgEte)
ZA39th. GPT 712894 1.0 ME Algd
of 713t 37CeolA 583 WX oL o
4 02 mE 9o F EFF F 37CAA
3027 A A AN 10 mE H
7tste] & Ejpste] A-L&oA 2083 WA
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17
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o 103 HASHATIE 607 oWl 505
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t BEE AF A A AEsigen €3
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rot

(3) 8HF T-GTP
4% T-GTP 42 5-Aminosalicylic
acidd®ol wal zZAY Al kitE: Algst

g4 27

Z33st9th T-GTP 7124 1.0
ol 7hsted 37TAA Sfﬂ 7‘41‘5& ot
g3 002 mE go] 7 EJE F 37T
A RS 2087 HA o F A A
30 HE & AAFE F A2 2083 %
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PAE Y22 FFEE SAH3}IY. €4
Z T-GTP H=E EF ZAF THdA
AEdgod mU/mE YeEhA
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(6) 4% Bilirubin & =4

d4 % Bilirubin 42 Michaelsson?]
0wl A" Aok kitE A&
339t ¥4 01 m, ol aAAA 1.0
w3 tolEAlY 1.0 mE AP Tl stete
ZF EFste] 1083 A0 BXg = #HF
Ald 10 mE ¥ 83 ¥t 24
ojufel] AleF EFIE UiEZ 600 nm IHF
A FRxzo WHIHE FAHIAY HF
Bilirubing] XEE EFE AY JFAdA

FEdR o™ mg/diE UeEh A,

gulRe AFL Lowry 59 dhgZ P
w2l bovine serum albuming EFEOR

o) TS AT

6) SAl Iz

A8 AR {FoA HASL Sigma Plot

MDA nmoles / mg of protein

Group

Fig. 1. Effect of the Sachungwhan(SC), Samultang group(SC-1),

2001(Window-%, version 7.0)%
AAE A

o] &3l
unpaired t-testE

M. '8 B

1. et 20t

1) EXZ lipid peroxide &2k ojxls Hat

dAolMe AT MDA FEFL
2.08£0.32 MDA nmole/m¢ <1d| ®ls =

2 736t1.78 MDA nmole/m¢ &8 AA
o Hl3) 3} o) FrheAT ATl
Ae EBEAM 551£1.33 MDA nmole/mé , P4
Y EEYpEE 7.08£1.36 MDA nmole/md, 2
Rt 7531.07 MDA nmole/md, fRREY)
£ 7.44+0.88 MDA nmole/mtoZ FFH A

7 5243 (p<0.0D) A ZAFAHFig. 1).

T
T

Control
] SC
B SC-1
B3 sC-2
SC-3

Chungyul

group(SC-2) and Haepyo grup(SC-3) extracts on the level of serum
lipid peroxide in alloxan-treated rat
* 1 p<0.05 as compared with control group.
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2) ZtollMel lipid peroxide EH2kofl 0O]X
=

el Mo FasAd §Fg B2y AN
olA9l ¥FE 10.71x1.61 MDA nmole/mg
A HlE] d2FLS 34.31:530 MDA
nmole/mg & 3u} o) Frtstdth. A¥
ZAME EHEA 2403565 MDA nmole/
né , YR gEYEE 32561491 MDA nmole/
me, HESEWRE 31.93:869 MDA nmole/mé,
fRELHEWRE 33.10+7.12 MDA nmole/m{ 2.2
BHEAT o foA4(E<00l) JA 7is
A eH(Fig. 2).

[
—

50 ~

40
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20 o

10

MDA nmoles / mg of protein

3) 2ol A2 catalase &0l O|xl= Hgt
A e]  AFAFe]l  catalase AL
1112£129 units/mgQ# ¥ls] dizFe
6402146 unit/mglE ¥Ao) ZAasdrh
Ao es EFHEN 878+1.29 units/mg,
PutpiGgERE 7.1520.85 units/mg, &Y
B 6691075  units/mg, fEREYH
6.94+098 units/mglZ BHFHIIT ]S &
2443 (p<0.01) VA F7H8E R HFig. 16).

LN

Normal
Control
SC
B SC-1
SC-2
SC-3

Fig. 2. Effect of the Sachungwhan(SC), Samuitang group(SC-1), Chungyul
group(SC-2) and Haepyo grup(SC-3) extracts on the level of serum
lipid peroxide in alloxan-treated rat

** . p<0.01 as compared with control group.
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Fig. 3. Effect of the Sachungwhan(SC), Samultang group(SC-1), Chungyul
group(SC-2) and Haepyo grup(SC-3) extracts on the level of hepatic
catalase in alloxan-treated rat

** 1 p<0.01 as compared with control group.
25 1

20 A

15 4

10 A

nmole / mg of protein

Normal Control SC SC-1 SC-2
Group

Fig. 4. Effect of the SachungWhan(SC), Samultang group(SC-1), Chungyul
group(5C-2) and Haepyo grup(SC-3) extracts on the level of hepatic
glutathione in alloxan-treated rat
** : p<0.01 as compared with control group.

* : p<0.05 as compared with control group.



138 SHER, AAERE
4) 2toiMel glutathione &2k O|X|= 5) ZtolMe]  glutathione-s-transferase
&t o) njxjz ge
e BT GSH 332 1946+ Zroll A 2 4T glutathione-s-
232 nmole/mgldl Bl HFETE 1478+ transferase A& 2.42+0.17 nmole/mg] 9|

145 nmole/mg. 2 B4do] AT 49
T ME EEHEN 19.34:25]1 nmole/mg, U4
HEEYRE 1652+1.44 nmole/mg, I BEEYHE
16.14+0.76 nmole/mg, MEFKIEWEF 16.46+1.41

nmole/mg .8 BEAL e oA
(p<0.01) YA F7t8tR2, & FEE &

F 9 4((p<0.05)U3 A =718 cHFig. 4).

nmole / mg of protein

1 4

Normal

Fig. 5. Effect of the Sachungwhan(SC), Samultang
group(5C-2) and Haepyo grup(SC-3) extracts

=

Hl&l & 364061 nmole/mgo 2
7tetaoh. AdTMde BEA 298030
nmole/mg, VI¥iHEWRE 3.42+0.28 nmole/
mg, HEAEEWEE 3.63+0.49 nmole/mg, fEFEEE
Yi#¥ 345042 nmole/mgl 2 BWHAT H
2]7d (p<0.05) A FA3ATHFig. 5).

group(SC-1), Chungyul
on the level of hepatic

glutathione-s-transferase in alloxan-treated rat

* . p<0.05 as compared with control group.
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2 2o HHIZNHE

1) GOT &0y ojXl= E&t

AAF = 38794505 Karmen unit/ml
of serum&ld) ¥t} tjxTE 90.19+1247
Karmen unit/ml of serum©.2 24} 7% &
7tetath. AdTdMe EEA 71.11:834
Karmen unit/ml of serum, VU¥)i5sEat
79.44+9.35 Karmen unit/ml of serum, %%
#EYi  83.00:849 Karmen unit/ml of
serum, FREZEWRE 86.17+1048 Karmen
unit/ml of seruml.Z EHEIT ¢ F2
4 (p<0.01) A 2233 cH(Fig. 6).

2) GPT &40l DjX|= A&t

Aol e 20,04+5.17 Karmen unit/ml
of serum®dl ¥W&te] WIS 50.63+6.97
Karmen unit/ml of serum® 24} o4 Z7}
sy AgddMe EBFEA 3533508
Karmen unit/ml of serum, PUipi52Eiyss
43.10+8.61 Karmen unit/ml of serum, 2k
e 43.82+657 Karmen unit/ml of
serum, FRFEMFE 48312961 Karmen
unit/ml of serumog BEHEAT "S- F9
(p<0.01) LA AR Fig. 7).

120 1
£ 100 A
=
1™
&
w 80
o
£
S~ 60 -
=
c
=
S 40
E
G
¥ g

0 = |
Normal Control SC SC-1 SGC-2 SC-3
Group

Fig. 6. Effect of the Sachungwhan(SC), Samultang group(SC-1), Chungyul

group(SC-2) and Haepyo grup(SC-3) extracts on the activity of serum
GOT in acetaminophen-treated rat.

** . p<0.01 as compared with control group.
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70 q

60 1

50 1

40 A

30 -

20 -

Karmen unit / ml of serum

10 A

Normal Control SC SC-1 SC-2 SC-3
Group

Fig. 7. Effect of the Sachungwhan(SC), Samultang group(SC-1), Chungyul
group(5C-2) and Haepyo grup(SC-3) extracts on the activity of serum
GPT in acetaminophen- treated rat.
** 1 p<0.01 as compared with control group.

100 -
80
- 60 4
E IR
~~ B
e R
E -
20 - R
0 - %jﬁ B K
Normal Control SC SC-1
Group

Fig. 8. Effect of the Sachungwhan(SC), Samultang group(SC-1), Chungyul
group(SC-2) and Haepyo grup(SC-3) extracts on the activity of serum
T-GTP in acetaminophen- treated rat.
** : p<0.01 as compared with control group.
* : p<0.05 as compared with control group.
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3) T-GTP &M olxl= &

AAFANAE 3799:599 mU/ml A4 ¥l
3o}, 2P 75264571 mU/miez 2u)
7t FUrelde AdTdME EHA
57.69+5.00 mU/ml, PO4piG4EmBE 66.52+7.80
mU/ml, ¥R 70712515 mU/ml, fi#
TR 72782727 mU/mlCE EiE ol
o] $- F2 4 (p<0.01) NA HAIFINF T, AE
BAETE FoA(p<0.05) YA #AIHA
tHFig. 8).

o

4) ALP &Mool 0/|X|l= Hgt
AT M e 20.54+6.01 King-Amstrong

IUU-‘
E
3
1
2 80
Y
°
©
= 604
c
5
o
§ 401
e
el
7]
E
< .
£
X
0

unit/ dl of serumQl® ¥lFd, gRTFLS
72.29+8.13 King-Amstrong unit/ dl of
serume 2 2¥) o] Fstdh Aol
e EFN 56551637 King-Amstrong
unit/ dl of serum, Vu¥iGEEYHE 69.18+6.77
King-Amstrong unit/ dl of serum, %2
Ykt 72.0227.45 King-Amstrong unit/ dl
R REEY I 71.46+8,13

of serum,

King-Amstrong unit/ dl of serumo2
FAY ol$ F94 (<00 UA A2

th(Fig. 9).

Fig. 9. Effect of the Sachungwhan(SC), Samultang group(SC-1), Chungyul
group(SC-2) and Haepyo grup(SC-3) extracts on the activity of
serum ALP in acetaminophen -treated rat.

** . p<0.01 as compared with control group.
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5) LDH Mol ojxls | 6) Bilirubin Foll WA= JF

QT AE  709.46+40.17 wroblewski ATl e 37491534 mg/dl 1H H
unit Q8 W&, oixFe 12063129937 &, ETE 70.10£7.47 mg/dl 2 28} ThF
wroblewski unite 2 28] 7} Z71slEc. E71skdch AP L= B

AT A= FEHE A 1017.59+159.93 55.7116.32 mg/dl, PUMDIRLERE 64.46+8.39
wroblewski unit, PUIEZEMEE 120310t  mg/dl, HEEWH 69052714 mg/dl, FE
14775  wroblewski  unit, EEEEHR  #WEF 6650677 mg/dleR EHEAT &
1205.78185.68 wroblewski unit, fEZFREEYHE 21 (p<0.05) VA T2 A THFig. 11).
1223.34+112.00 wroblewski unit®. 2 FE#H A

7 A (p<0.05) YA #4331 THFig. 10).

B3 Normal
2223 Control

sC
1600 _l [T SC-

1400

1200

1000

800

600

Wroblewski unit

400
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Fig. 10. Effect of the Sachungwhan(SC), Samultang group(SC-1), Chungyul

group(SC-2) and Haepyo grup(SC-3) extracts on the activity of
serum ALP in acetaminophen -treated rat.

* . p<0.05 as compared with control group.
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Fig. 11. Effect of the Sachungwhan(SC), Samultang group(SC-1), Chungyul
group(SC-2) and Haepyo grup(SC-3) extracts on the activity of

serum bililubin in acetaminophen- treated rat.
** . p<0.01 as compared with control group.
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