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Protective Effect of Herbal Mixture Including Lycii Fructus on
Hepatotoxicity Induced by Thioacetamide in Mice
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Objectives : This study investigated the hepatoprotective effect of herbal mixture including Zycii fructus (HML) in thioacetamide
(TAA)-induced hepatotoxicity in mice. Methods : To confirm the liver protective effect, induced by TAA for 3 days injection at 100
mg/kg mice, HML were treated for 8 weeks at 300 mg/kg/day, 1000 mg/kg/day. Positive control was treated silymarin 50
mg/kg/day after TAA injection. The changes of mortality rate, clinical signs, organ weight, relative liver, blood chemistry and
histopathological findings were analyzed after experiment. Results : Body weight gain was observed in all groups, but TAA treated
group at 4th week and all treated groups decreased weight compared to the untreated group. As a result of organ weight
measurement, organ weight gain due to hepatic injury was observed statistically significantly in TAA-treated group and
TAA+Silymarin treated group, and the herbal mixture-treated group showed a tendency to decrease compared to the TAA treated
group. Blood biochemistry showed that total cholesterol and very low density lipoprotein cholesterol decreased statistically in
TAA+ow-dose and high dose herbal mixture treated group compared to the TAA-treated group. Histopathological examination
showed that liver abnormalities were not observed in untreated group, liver fibrosis was observed in liver injury with TAA treated
and herbal mixture treated group. And, TAA+high dose herbal mixture group showed relaxation tendency on liver calcification
compared to the TAA treated group. Conclusions : According to the above results, HML provided hepatoprotective effects on the
hepatic injury by reduction of inflammatory responses.
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2) A

2 AR AR A= (FHHMAXONA FUsHAS
U2 ZtiTable 1).

3) A=A

2 Ato] AR PSS 33 554 1,000 miet A
5 heating mantleZ ©]-8510] 4A|17HE<T 7HEs1AL GAIZE W2
A F7AER} FEES AFSIN FEES ¥ AZE 1R
ofat} 3 & x| = 27} oS XAt s Wikl & ofxrt
HS AL 5=510] 100 ml 5L A3tk 55HE —80T
Yaaro] g4 & 5A7% T | £92 dof AlEE ARSIt

AR FEE2 30 g2 AU &2 oF 19%°[t

o, 2

2. Ay

D) A¥SER 29

AL, BEROE, TAA Foli, TAA+FAHHRE,
TAAHA S & ERFEEZ TAA+TIS T B3ME Fojog 1y
6P°ﬂ oF ol gute wigsigict. At RT-S T kEe} B4t

SE3] 39919, BEFERES E9ES 1,000 mg/kg/day

Toqs}aii, TAA T2 TAAS FoIoblal, TAA+F It
2 TAASY] % silymarin 50 mg/kg/day= FoI5t1aL, TAA+A]
S EPEFATLS TAA FoIF E3HE 300 mg/kg/day Foist
R, TAA+IEE EFEFTS TAA FoF B3 1,000
meg/kg/day® Z37-5F0] F3T}. FAFHZTQ! silymarine Aldrich
Chemical Co. (Milwaukee, WI, USAAIECOZ AR5}t
(Table 2).

2) X5

AFEAL 18] 19, 1599 59, & 853t dFoIstoH
B2 4 ml/kg= APISIGITh

Table 1. Contents of Herbal Mixture

Name Weight (g)

Lycium chinesnse Miller 40 g
Actinidia polygama Miquel 32 g
Chaenomelis sinensis Koehne 12 g
Phragmites communis Trinius 12 g
Acanthopanax sessiliflorum Seeman 12 g
Pueraria lobata Ohwi 12 g
Valeriana fauriel Briquet 12 g
Cornus officinalis Siebold et Zuccarini 12 g
Zizyphou jujuba Mifler var. inermis 8¢
Panax ginseng C.A. Meyer 8 g

160 g
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Table 2. Experimetal Groups

Group Treatment Volume (mg/kg)
| Untreated 0
Il Herbal mixture 1,000
1l TAA 0
vV TAA+Silymarin 50
Y TAA+Herbal Mixture 300
VI TAA+Herbal Mixture 1,000
| Untreated group, Il : Herbal mixture group, Il : TAA group,

IV : TAA+positive control group, V : TAA+ow dose herbal mixture
group, VI : TAA+high dose herbal mixture group.

Table 4. Mortality Rate and Clinical Signs

12,000xgelA 1023t Al22isto] Aot Fslrt. At
Al&+= ELISA (Enspire Multimode Reader, PerkinFlmer, MA,
USAE &35t BAa} o8Il o|¥el& A Eone Reference
Laboratory, Seoul, Korea)oll 2J=|oto] th23} o] 4519t}
(Table 3).

7) A HA

Zr Bojito] RE JRAER IHlivenSE FET thS 10%
neutral buffer formalin®] 24A|7F oA} 1AJst0] HA=fista &=
ojist fofof|zof] A EeHA HARE oFsiqitt. APAIX]

Zt RAEE 52 %i SHE3] ABEL 70, 80, 90 € 100%
Oﬂg%b_ 2 Ao R B4 T paraffin FHIPFS A Z0

519t BHdHr|= o 4 vm FAZE 25 hematoxylin-
eosin (HE) 44 AAISIAH. 7Hdfels thaat 2ol ] gA=
B715199.21; stage 1, expansion of the portal tracts without

linkage; stage 2, portal expansion with portal to portal
linkage; stage 3, extensive portal to portal and focal portal
to central linkage; and stage 4, cirrhosis, 7F318Kliver

Table 3. Biochemistry Test

ltem Unit
Total Cholesterol mg/dl
LDL-Cholesterol mg/dl
HDL-Cholesterol mg/dl
VLDL-Cholesterol mg/dl
Albumin g/dl
ALT (SGPT) U/l
AST (SGQOT) u/l

GSH/GSSG -

LDL : low density lipoprotein, HDL : high density lipoprotein, VLDL :
very low density lipoprotein, ALT : alanine aminotransferase, AST :
aspartate aminotransferase, GSH/GSSG : Reduced Glutathione/
Oxidized Glutathione.

S No. of Mortality Clinical Week (s)
ex Group . )
animal (dead/total) observation 1 ) 3 a 5 6 7 3
Male | 8 0% (0/8)° N 8 8 8 8 8 8 8 8
Il 8 12.5% (1/8) N 8 8 8 8 7 7 7 7
I 8 0% (0/8) N 8 8 8 8 8 8 8 8
vV 8 0% (0/8) N 8 8 8 8 8 8 8 8
V 8 0% (0/8) N 8 8 8 8 8 8 8 8
W 8 12.5% (1/8) N 8 8 8 7 7 7 7 7

® : Number of dead animals/Number of tested animals.
N : Normal.
| : untreated group, Il :

treated with herbal mixture (1,000 mg/kg), Il
V : treated with TAA and low dose herbal mixture group (300 mg/kg, VI :

- treated with TAA, IV : treated with TAA and Silymarin (50 mg/kg),

treated with TAA and high dose herbal mixture (1000 mg/kg).
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Table 5. Body Weight
Body weight (g) on weeks
Sex Group
0 1 2 3 4 5 6 7 8
Male | Mean 2132 (0.81) 21.89 (1.17) 22.06 (1.04) 22.88 (1.08) 2344 (1.07) 24.85 (1.09) 2538 (1.13) 26.67 (0.99) 26.76 (0.90)
(S.D.)
Il Mean 2131073 2206 (061) 22.09 (0.77) 22.29 (0.64) 22.91 (067) 2484 (1.89) 2532 (1.61) 2658 (1.60) 27.08 (1.03)
(s.D)
I Mean 21.82 (1.06) 21.28 (0.65) 21.88(1.29) 2244 (157) 2218 (1.39) 2460 (1.89) 24.23 (1.76) 25.17 (2.02) 26.43 (2.50)
(s.D)
v Mean 2154 (043) 21.21 (1.31) 21.76 (0.900 22.31 (091) 22.06 0.99)* 24.35 (0.66) 24.41 (1.36) 2524 (1.11) 24.85 (1.79
(S.D.)
\ Mean 2140 (072 21.36 (1.14) 20.73 (0.61) 21.25(0.60) 21.24 (0.76)* 2347 (0.98) 2438 (0.92) 24.71 (1.99) 2557 (1.53)
(S.D.)
VI Mean 2172 (1.11) 21.63 (1.44) 2128 (1.34) 20.94 (1.90) 2148 (1.30)* 2348 (264) 2255 (2.35) 24.97 (2.07) 2356 (2.22)
(S.D.)

S.D. @ Standard deviation.
* 1 Signification difference as compared with control (I) (0<0.05). ** : Signification difference as compared with control (I) (0<0.01).
| @ untreated group, Il : treated with herbal mixture (1,000 mg/kg), Ill : treated with TAA, IV : treated with TAA and Silymarin (50
mag/kg), V : treated with TAA and low dose herbal mixture (300 mg/kg), VI : treated with TAA and high dose herbal mixture (1,000

mg/kg).

Table 6. Organ Weight and Relative Liver

Absolute liver

Relative livera

Sex  Group
(9 (%)
Male | Mean (S.D.)  1.00 (0.05) 3.72 (0.11)
I Mean (S.D.) 0.93 (0.07) 3.44 (0.27)
1l Mean (S.D.) 1.43 (0.21)* 5.38 (0.33)
v Mean (S.D.) 1.25 (0.09)* 5.02 (0.21)
\% Mean (S.D.) 1.25 (0.12) 4.88 (0.52)
VI Mean (S.D.) 1.17 (0.07) 4.99 (0.34)

a

: index (%)=(Absolute organ weight/body weight at sacrifice) x

100.

S.D. : Standard deviation.

* : Signification difference as compared with control (1) (0<0.05).
| - untreated group, Il : treated with herbal mixture (1,000 mg/kg),
Il - treated with TAA, IV : treated with TAA and Silymarin (50 mg/kg),
V : treated with TAA and low dose herbal mixture (300 mg/kg),
VI : treated with TAA and high dose herbal mixture (1,000 mg/kg).

calcification)?] AE= thea} o] ¥ B2 Br1etatt stage

1, slight; stage 2, mild; stage 3, moderate; stage 4, severe.

3. SAEH

HE BARAS A& SPSS (ver. 11.01& o]85to] AAJst
Ak 71EEARH 242 55l 2 Fdolx o] S84ks Bat+
FAE gokstg o, 7+ k] -R-ol/d-2 ANOVA test with
multiple comparisons (Tukey's method) 22 £33t} -9
52 0.052 stk

I il m
v v VI

Fig. 1. Macroscopic appearance of liver.
| - untreated group, Il : treated with herbal mixture (1,000 mg/kg
IIl': treated with TAA, IV : treated with TAA and Silymarin (50 mg/kg

V : treated with TAA and low dose herbal mixture (300 mg/kg
VI : treated with TAA and high dose herbal mixture (1,000 mg/kg

===
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Table 7. Biochemistry Parameters

Sex Group gD (gld)  (mgdl)  (mg/dD) i O Gy ess

Male | Mean 102.13 (8.25) 7421 647) 475 046) 2630 (4.21) 3350 (12.21) 171.00 82.71) 29 (0.16) 4.80 (1.06)
Il (l\iezr? 104.00 (7.53) 71.80 6.85) 586 (090 2396 (1.99) 74.86 (50.89) 137.71 (5351) 300 (033 4.9 (29
11 (l\ieDar? 15813 (11.62) 101.58 (620) 11.75 (2820 4480 (959  302.14 (104.01) 28543 (85.31) 349 (0.06) 595 (1.59
I\ (l\iezn) 15025 (16.85)  9B.15 (7.51) 1083 (1.89) 4623 (10.27) 347.50 (70.35) 232.88 (30.65) 352 (0.11) 753 (1.%4)
V (l\jezz 1370 6.74* 9611 (349 983 (1.55)  31.01 (7.82* 204.88 (29.39) 170.38 (41.65) 345 (0.13) 7.82 (1.45)
i zl\ZeEri 140.86 (10.09* 9524 (824) 19.00 00 26.61 (2.59** 335.00 (115.79) 339.00 (135.25) 3.65(0.12 7.69 (1.29)

S.D. : Standard deviation.

* 1 Signification difference as compared with TAA control (lll) (p<0.05). ** :

Signification difference as compared with TAA control (IIl) (0<0.001).

low density lipoprotein, VLDL :
- albumin, GSH/GSSG : Reduced Glutathione/Oxidized Glutathione,

: treated with TAA, IV : treated with TAA and Silymarin (50 mg/kg),
: treated with TAA and high dose herbal mixture (1,000 mg/kg).

(1) (p<0.01). *** :
T-CHO : total cholesterol, HDL : high density lipoprotein, LDL :
alanine aminotransferase, AST : aspartate aminotransferase, ALB
| untreated group, Il :

Table 8. Histopathological Findings

Sex Group Calcification Fibrosis
Male | Mean (S.D.) 0 (0) 0 (0)
Il Mean (S.D.) 0.57 (1.13) 0 (0)
I Mean (S.D.) 2.60 (0.55) 2.50 (0.54)
Y Mean (S.D.) 2.71 (0.76) 2.88 (0.35)
\ Mean (S.D.) 1.81 (0.92) 2.63 (0.74)
VI Mean (S.D.) 1.13 (0.58)*  3.00 (0)

S.D. : Standard deviation.

* : Signification difference as compared with TAA control (Ill) (o<
0.05).

| : untreated group, Il : treated with herbal mixture (1,000 mg/kg),
Il = treated with TAA, IV : treated with TAA and Silymarin (50 mg/kg),
V : treated with TAA and low dose herbal mixture (300 mg/kg),
VI : treated with TAA and high dose herbal mixture (1,000 mg/kg).

A TAA Fol 9l HE AIE FojolA gz
7V} sk Ago] T UK Table 5).

= ofE] Al

Eolo] A7 54 & 23, TAA Foi2
3 TAA+FHIETOIA SAF = ookl 7 &4 = <)
S A7NET SV BEEOH, AlFEE ol &
g ol vlsh gashs Bl TEHAKTable 6, Fig. D).

4, M3F8HA AL
Fopslstd A A TAMASE B8 SOl VI :

treated with herbal mixture (1000 mg/kg), Il
V : treated with TAA and low dose herbal mixture (300 mg/kg), VI

Signification difference as compared with TAA control

very low density lipoprotein, ALT :

Fig. 2. Histopathological analysis of mouse livers after 8 weeks
of TAA treatment.

H&E stain revealed calcification and fibrosis. | : untreated group,
Il : treated with herbal mixture (1,000 mg/kg), Ill : treated with
TAA, IV : treated with TAA and Silymarin (50 mg/kg), V : treated
with TAA and low dose herbal mixture (300 mg/kg), VI : treated
with TAA and high dose herbal mixture (1,000 mg/kg).

TAA+IS I E9E FofwtollAl T-CHO % VIDLO| TAA Foi
I wlaste] AR & ol ashe Bl Wt
(Table 7).
5. 22g2[st HAb

ES
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