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Effect of Daewhang-whangryunhaedok-Tang on Carbon Tetrachloride-

induced Hepatotoxicity and Acute Toxicity
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Cho Gi-Ho, Bae Hyung-Sup, Lee Kyung-Sup and Kim Dong-Hyun’
College of Oriental Medicine, ' East-West Medical Research Institute and
*College of Pharmacy, Kyung Hee University, Seoul 130-702, Korea

Abstract — This study was performed to evaluate hepatoprotective effect of Daewhang-whangryunhaedok-Tang(DWT) on liver
injured rats induced by CCl, and the acute oral toxicity of it in mice. The activities of serum transaminase(ALT/AST), alkaline
phosphatase(ALP) and lactic dehydrogenase (LDH), the levels of serum total cholesterol(TC) and triglyceride(TG), change of
liver enlargement, and inhibitory activities of lipid peroxidation, catalase and glutathione-S-transferase(GST) in liver microsome
were determined in hepatotoxic rats induced by CCl,. DWT was significantly reduced the serum ALT, AST, ALP, LDH, TC
and TG levels. And, the increase of lipid peroxidation, decrease of catalase and GST activities in the liver microsome of CCl4-
intoxicated rat were significantly improved by the treatment of DWT. Male and female mice were administered maximum
dosages of 5,000 mg/kg b.w. of DWT. After single oral administration of DWT to mice, we observed them daily for 2 weeks.
DWT did not induce any toxic signs in the mortalities, clinical signs, body weight changes, and gross necropsy findings of mice.
Based on these results, it is concluded that DWT may have the hepatoprotective effect on CCl, induced hepatotoxicity in rats.
Also, DWT may have no side effect and its LD,, value may be over 5,000 mg/kg b.w. in mice.
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Table 1. Effects of Daewhang-whangryunhaedok-Tang on
Serum Alanine Aminotransferase(ALT) and Aspartate Ami-
notransferase(AST) Activities in CCl,-intoxicated Rats

Serum aminotransferase

Group ( iose ) activities (Karmen Units)
m 5 .
&/X8, p-o ALT AST
Normal : 64.149.5 380.549.8
Control ; 455.0+44.7% 1589241437
309.1429.2%  1147.3+50.6%*
Sample 100 (43.6) (36.6)
200 253.3428.6%%  051.8+56.4%*
(51.6) (52.7)
+ K + *
Silymarin 200 284.5421.5 1119141077

(43.6) (38.9)

Values are meanstS.E. of 6 rats.

The values in parenthesis are % of protection that is calculated
as 100(values of CCl, control-values of sample)/(values of CCl,
control-values of normal).

#; Statistically significant compared with the normal value
(##H#:p<0.001)

* . Statistically significant compared with the control value
(*:p<0.05 and **:p<0.01)

Table II. Effects of Daewhang-whangryunhaedok-Tang on
Alkaline Phosphatase (ALP) and Lactate Dehydrogenase
(LDH) Activities in CCl-intoxicated Rats

Serum ALP Serum LDH
Group Dose activity activity
(me/ke, PO) g A unit)  (Wroblewski unit)
Normal - 39.744.9 994.6+66.8
Control - 107.548.4™  2309.8+190.4™
55.743.5%%%  1627.0£133.2%*
Sample 100 (76.4) (51.9)
200 48.624.0%%%  1409.2%107.4%*
(86.9) (68.5)
ek *
Siymain 200 SH0HOTT 1867961

Values are meanstS.E. of 6 rats.

The values in parenthesis are % of protection that is calculated
as 100(values of CCl, control-values of sample)/(values of CCl,
control-values of normal).

#; Statistically significant compared with the normal value
(##H#:p<0.001)

* . Statistically significant compared with the control value
(*:p<0.05, #*:p<0.01 and ***:p<0.001)
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Table III. Effect of Daewhang-whangryunhaedok-Tang on
Serum Total Cholesterol and Triglyceride Levels in CCl,-
intoxicated Rats

Group Dose Serum lipid levels(mg/dL)
(mg/kg, p.o) Total cholesterol Triglyceride
Normal - 97.0£5.7 78.0+7.6
Control - 150.7£13.9% 282.5+22.2"
: 103.0£5.8%%* 113.616.3%**
Sample 100 (88.8) 8 77.7)
200 83,445 Tk 94,746 8%**
(125.4) (88.6)
102.618.3%** 152.3£15.7%*

Silymarin 200 (89.6) (55.5)
Values are meanstS.E. of 6 rats.

The values in parenthesis are % of protection that is calculated
as 100(values of CCl, control-values of sample)/(values of CCl,
control-values of normal).

#; Statistically significant compared with the normal value
(##:p<0.01 and ###:p<0.001)

*; Statistically significant compared with the control value
(**:p<0.01 and ***:p<0.001)

Table IV. Effects of Daewhang-whangryunhaedok-Tang on
Liver Weight in CCl,-intoxicated Rats

Grou Dose Liver Weight  Therapeutic
P (mgkg po)  (2/100g rat)  Rate (%)
Normal ; 4.8140.24 -
group
Control - 6.670.19" -
group
Sample 100 6.2910.29 20.5
200 5.96+0.37* 38.6
Silymarin 200 5.7420.28%* 503

Values are means*S.E. of 6 rats.

Therapeutic rate is % of protection that is calculated as
100(values of CCl, control-values of sample)/(values of CCl,
control-values of normal).

#; Statistically significant compared with the normal value
(###:p<0.001)

*; Statistically significant compared with the control value
(*:p<0.05 and **:p<0.01)
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Table V. Effects of Daewhang-whangryunhaedok-Tang on Thiobarbituric Acid Reactive Substance(TBARS), Catalase and
Glutathione-S-Transferase Activities in CCl -intoxicated Rats

Group Dose TBARS Catalase activities Glutat.hi.o.ne-S—transferase
(mg/kg, p.o) (abs/535nm) (Aabs/120sec) activities (mU/mL)
Normal - 0.034%0.001 0.045%0.002 15.0£1.3
Control - 0.047+0.003" 0.040+0.002* 9.8+1.1"
Sample 100 0.04110.002 0.04610.002* 14.6£1.1%*
47.4) (105.9) (92.5)
200 0.039£0.003* 0.05820.002%** 14.740.3%:%*
(64.1) (317.6) (94.6)
Silymarin 200 0.040%0.002* 0.048%0.003* 18.4F1.0%**
(51.3) (147.1) (165.5)

Values are means+S.E. of 6 rats.

The values in parenthesis are % of protection that is calculated as 100(values of CCl, control-values of sample)/(values of CCl, control-
values of normal).

#; Statistically significant compared with the normal value(#:p<0.05 and ##:p<0.01)

*; Statistically significant compared with the control value(*:p<0.05, **:p<0.01 and ***:p<0.001)

t}. qhol] ol 100 mg/kg 2 500 mgrkg FoAFNAE 7t AFEAT A g7 2 A ANEEE T2 I
ZF thzll H)81] p<0.058F p<0.0018] §-2J3} catalase & BE SETAA Abgels BAEA ool the s 5w
LB AR &I A EH AT w3 %?TOM LD, o] ¢ 5 5000 mgkg o14dS

%Egh, ZF microsome EE A CCl, 23] thtol| A 2] e 4= AATHTable VI). E3F, 2t 2 A AJFEE F
GST B84 G2t vt p<0.019] F9)3 A4S ool g FEOAM ARER ZIQlEks o dAAe W
VERIE. A 100 mgkg 2 200 me/kg FoTolxde 7+ AHA FUL, 1404 Toﬂ A BFFEL) ZARAGA A
2} )zl HI3k] p<0.013} p<0.0019] 23 GSH & FEF Foof 7IR1gthal Al F A= oW g F-9 & v
e AT AR FAT FIHHFE silymarin g He AR °‘°¥E} zg)ar, U= 2 ojsEs)
200 mg/kg FoATANM I 28k 7F F catalase 3 GST & 58 APERS T BE AT o EA Al
2849 A EIE et g 2717k Bt AFHshe o] Hlsle] feldo]

BHEY - S ET) HUEFO= 5,000 mgkg A AolE VERNA] kil ol 8- 740] AFHsl]
o2 3T 059 TR 52O B TR A o] 13] VAN T FFolEA S VFERA] e8kth(Table VII).

Table VL Survivals in Mice orally treated with Single Dosage of Daewhang- whangryunhaedok-Tang

Dose Days after treatment Final
Sex .
(mg/kg, p.o.) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Motality
5,000 o o o o o O O O O O o 0 0 O 0/5
2,500 o o o o o0 O O o0 o0 0 0 o0 0 o0 o/5
Male 1,250 o o o o o O O O O O o O 0 o0 0/5
625 6o o o0 o o O O o O O o0 o o0 o 0/5
312.5 6 o0 0 0 0 O 0o O O 0O 0 o o0 o 0/5
0(Control) 6 o o0 o O O o O O o0 0o o0 0 o 0/5
5,000 o o0 o o O o0 o O o 0 o0 0 0 o0 0/5
2,500 o o o 0 0O O O O o O o0 o0 o0 O 0/5
1,250 o o 06 o0 o O O O O O o 0O 0 O 0/5
Female
625 o o o o O O O O O O o O 0 O 0/5
312.5 6o o o o o O O o OO O o0 o0 o0 O 0/5
0(Control) 6 o o0 o o0 O O O O 0 o0 o0 o0 o0 0/5

Sample size is 0.1 mL/10 g.
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Table VIL. Body Weight Change in Mice orally treated with Single Dosage of Daewhang-whangryunhaedok-Tang

Group Dose Time course(day)
(mg/kg, p.o) 0 5 10 14
- 322404 33.4+0.5 33.8+0.7 34.810.7
312.5 27.2+59 29.146.3 29.616.6 31.617.0
Male 625.0 29.81+6.4 29.24+6.5 30.1+6.7 31.447.1
1,250 29.916.3 30.016.6 31.216.9 31.51£6.9
2,500 32.6+0.7 33.010.3 34.2404 35.8+%1.2
5,000 32.210.6 32.211.0 32.6+0.2 35.440.7
- 30.0£1.3 30.0+0.9 30.811.1 34.6+1.4
3125 26.2+5.8 26.915.9 27.716.0 28.316.2
Female 625.0 26.6+5.7 26.015.7 26.415.8 27.946.1
1,250 25.315.5 25.015.3 26.015.5 26.5%5.6
2,500 314104 31.2£1.0 32.610.7 33.810.6
5,000 29.210.4 29.0+0.5 30.0+04 31.410.7

Values are means*S.E. of 5 mice.
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7] 918k} CCl, AR Aol FAg AFAsted M58 3
E AE3 8} ALT, AST, ALP ¥ LDH 4849 F71&
T dAAIRI o] AR = 53] o FAHNET
200 mg/kg Folol A= ALT, AST, ALP ¥ LDH &4-%
AEE CCl, A gzl v st 22 51.6%, 52.7%,
86.9%St 68.5%2] fro1 ¥k 28l a7 A=A
T3, GHAFAAE] TC ¥ TG Tl M= &t
B =" 200 mg/kg FATNAE M2t 1254%9F 88.6%2
g sEAt AREHJAL, 53] EF TC Tl sy
AE Ao BA olstE A o}*]%:% o AUAAT 2P,

=% alanine
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ARERE ATl okE silymarin 200 mg/kg F
= PRl ARE o8-8t aAagA TV X E
[e]

kg FofwrollM= CCl, AA] tjZ2ol] vl5le] 44.2%2] #<
g BT IR E AT

CCLE AW Fostd tAalg ol A free radical
metaboliteE AJ/F3IAL ol 2B wix)de] IElE fab
A NEZFES ZEsh Eoh ey, cal, A2 s
Pl A 7R AES] S8k ultracentrifuge S
ol-&-5to] microsome #8-S dof Ak} P &3t
o A A #atshib-g-of B3 E catalase 2 glutathione S-
transferase(GST) E4FAEE 27l v BHrlslgich

A 22 FoA] 4belE W) 4.8 BESA AR o)
TBEL A A2 A AR k] Akshe AHsARs)
£ free radical AaWk-S-o oJeit}, wpebr], A} E o] free
radical A2H-g-ol 23] malone dialdehyde(MDA)7} 48
JE™ ¥ MDA®] 5782 TBARSHl W} 535 nmell
Aol FE% ¥slE s19lem 7F microsome EEdiA CCl,
A A e Godwtel vlste] {93k Al A stslge]
717F QA E . EFEsSE 200 mgkg FoTolAE
el Blste] 64.1%2] oo A ite} A gkt
A=} AAAIER Q1 2FEAFE Woldd 4= lrfal
A7

AR A e gelia] Bl 4talghentge] dFEo
AREle Hslrag B3 44w Belshe 84 F 3
U7t catalase®] T}, Catalases= vFrRe] #2balrit WA G4
3 EEAE FA8H peroxisomed| FE E-E3HTL Ak
Sk S0l e 2AEGE Wolshs a3t itk &
#HAA Utk 28] 7, catalasers HAMY A}, CFEEC] @
3749 "3l 5 AWM ] oxygen free radicals A4S
S7MA 7= ZA A catalase FA =7 S71E 1w, E3F
catalases FI3PH oxygen free radical?] iAo R <l
o 2AEAS WS 5= ok sk B

W 7gs] fH o] 7Hollx €] catalase &

A EE 240 nmollA 12027 3w Wale 243}
Stk 7+ microsome oM< catalase EABYEE CC,
A2 gzt A HA ] Adate] a4 Hisle] of
11%2] 723 24art =L, HFE) 5% 200 mg/
kg FolstollM= tizaeol] Blske] )8t catalase &84
T A gt AHEIYT Ao R IR

iy

o

11

GSTT glutathione?} 715 fsFETS} w82 St
= 8AF 7o we] EA313L 53] 2 A} xenobioticsol]
glutathione®] thiol7]1 8 X3st= WkS & AJAUolA T
St 715 7S Ut o]E g GSTO] 292, 764148
of ofsf WA B 8 S89EEY digs eg H
o Bk webd, CCLet 7ol AA Well thAL
o] free radicalS A5t AR S7H 9] sf=Es)d
Aol Adsh= GST AABAE Hak= CCl, F370=4 3
FHoM CCl, A A tlZa- HIA R Aol vste] 7F
microsome F& A 34.7%2] 25 ZAart QA=A
s 58 200 mgkg T = i) Hst]
94.6%9] 23k GST EAEAEE A EIA7} A=A
o}, kA, A R silymarin 200 mgkg FolFoll A =
Frofgt 7 5 ARSI, catalase BT 7
2ojAE 9 GST E48A4 9] A gaE el

a8y, s s bdAde Hrtshy] fsked ICR
A g AF e 13] BFFASIAL 277 ek S E
o] vlNE JES AES 1k HTLF 5,000 mykg Fo
Al AFshE SE] fl3, AFH oY Y5 2
HEHLANE HrhE o)ide] BAHA] oo} vl A
o] o] IFHAUT

olife] AdAxE FIsid Ui SES CCl, A
A2 - 2] #FoA 84 5 aminotransferase(ALT/
AST), alkaline phosphatase ¥ lactic dehydrogenase &A%
Azl E3 2 AE2] total cholesterol & triglyceride
F A st AR gyt QI8 HAT 3, CCl A

) HEl2d 35 749 microsome &
=8 AXZE A FdHirst F49A 29,
catalase & glutathione-S-transferase EAEA32) §214d0] 9}
= AR} AR AT AEH L E g S8
CCl, XX Zgsl wWelrd 3Foir 7Wds] naasrt Q)
A=k, 2o, s =Y Hl8 5,000 mg/kg 7
TRAAA] G Fofo] 7|Qlsks A dE £ AT
o thated HUpE o]do] WASHA] gfof LD 5,000 mg/
kg o)/do 2 wje st oFEE QIA U

=
eIEE
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