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Semen cassiae torae

Fructus crataegi

i %8 Massa medicata fermentata
% ¥ Fructus herdeigerminatus
£EA(4)  Radix bupleuri

# 4 Rhizoma curcumae aromaticae
f+ % Radix salviae miltiorrhizae
i# B Herba lycopi

i 4 Rhizoma alismatis

BT & & Radix cynanchi wilfordii

# J%& Rhizoma polygonati
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gorle HEEE AASATE 12 me 50%
isopropranol® #o] 32 AAEL &8st
200 pd chloramine-T-EHY 7} 4o 1087 W]
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0.2, 04, 0.6, 0.8, 1.0 mg/50 pf 6 N HCl®] H
= A5 & e 23m 110ToA 124
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} dextrin maltose TH4l 50 g9 ethanol®
133t} et AAAHQ] AU FEFFLS
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Table 1. Composition and Quantities of Liquid Control Diet

A Az 158 3
el st 2R stATh

NADPHS} pH 7.49] phosphate buffer® ©] %
o] reaction mixtureE F4|stH{ct o] ¥
Egdol 100 mM FE 500 mM9] ethanol®}
100 M3 500 £ M9 acetaldehyde® 7}3+53
t}. o] ukS-Ao)A lipidoperoxide ¥ ¥ A8
308 %o Masugi”9

Micropulverized casein
L~Cystine
DL-Methionine
Vitamin mixturea
Hegsted salt mixture
Corn oil

Olive oil

414 g Ethyl linoleate
05¢g Vitamin A acetate
03 g Calciferol

50 g DL~ @ -tocopherol acetate

100 g Dextrin-maltose
85¢g Sodiumn carragheenate
285 g Distilled water

27 g
20 mg
0.01 mg
30.0 mg
1159 gb
25 g
1.01 kg

a’ Contains(in mg) thiamine 0.725, riboflavin 1.25, pyridoxine HCl 0.725, Ca pantothenate 5.0, nicotinamide
375, choline chioride 250.0, folic acid 0.25, inositol 250, 2-methyl-1,4-naphthoquinone 0.25, vitamin B
0025, PABA 125, and glucose 4.70. b: Replaced by 249 g dextrin-maltose and 50.0 g ethanol in the

ethanol formula.

* Shown quantities are those contained in 1L. Reprinted, with permission, from Lieber CS, De Carli LM,

Am. J. Clin. Nutr., 23:474-8, 1970.

Table 2. Glutathione Assay Method

1. Preparation of sample
a) Liver

§ Homogenized in 5 vol of 5% TCA/001 N HCl(v/w)

Y Centrifuged 15000%g 10min

ae [ ]
Supernatant Pellet
b) Plasma

Blood withdrawn by cardiac puncture (heparinized condition)

d Centrifuged 2500 rpm' 1.5min

[ |
Supernatant Pellet

1 Added to sulfosalicylic acid(10%) of half-volume of plasma

{ Centrifuged 2500 rpm 1.5min

x% ' I
Supernatant Pellet

2. Colorimetric assay of glutathione content
125 mM Na-phosphate(pH 7.5)
6.3 mM EDTA
0.3 mM NADPH
6 mM DTNB

Triethanolamine glutathione reductase plus

sample (as indicated above: #.x*)

Subsequent measurement of change of absorbance at 412 nm at 25°C was observed.
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T TEE ASTH FA3KL, £ F 1 2
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oA vl fEIHFAY EE @RI 9E
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synthesis & &% 3ttt
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1) Dimethylnitrosamine(DMN) 2. & <8}
Frigsg 5% 9 Hydroxyp-roline #4b

BHRo dimethylnitrosamine(DMN) 2.2 #F
EEE st BURA 282 1 2 4
g/kg/day ¥ 14F T4 H=HE o] 83l A
TEAE F AGNA 1, 2, 4, 8 145 #Z
28t} hydroxyproline ¥#& &% 3lgh.
Hydroxyproline®] EF3 = 020, 040, 0.60,
0.80, 1.00(ug/50 wo)e] ZASAA ZzZ 012,
0.22, 0.31, 0.39, 0.49(558 )2 el FAF
| BAE Jetded, di&Te 1544 1855
+131(ue/g liver), 25+ 2155+14.1(ug/g
liver), 459+ 274.6%:197(ug/g liver)® E}
wony, 838 4Foe ZZ 32671216,
4857124 4(ug/g liver) 2 28]} Z7t8le o
A& Bk BUFA S T3 AP e
Fa7]7te] dAgo] welA]l hydroxyproline]
Fo] HAidle BHE Yeidlod, E3) Kl
W5 F%8 2 g/kg/dayE FA & AdZ29 4
8F9 14FA o) Zvz} 1929+174, 2415196,
3446%2252 UIRT  Hste A
hydroxyproline®8 #94%e ZA2E3E
ebdedy IS F2F 4 g/kg/dayd Fd
T AP T 859 14F Ao 22 237.1x181,

<

Table 3. Effect of Gibangganbang on Hepatic Hydroxyproline Levels in Mice

Group Hydroxyproline content(zg/g liver wet weight)
1 week 2 weeks 4 weeks 8 weeks 14 weeks
Control 1855%131  2155%141 27461197 32B7%216 485.7+24.4
GGB 1 g/kg/day | 1764+136 1983%164  221.7%186 281.8+20.5 38581256
GGB 2 g/kg/day | 1656+125 1856%156  1929%174+ 2415%196+« 34461225+«
GGB 4 g/kg/day | 1644T141 1815%145  2024%156  237.1%181x 3535%20.3+

GGB :© Gibangganbang extract. Mice was given 10 uzt/kg injections of Dimethylnitrosamine 2 times per
week. Control group was treated with normal saline. GGB 1 g/kg/day group was treated with 1
g/kg/day of GGB. GGB 2 g/kg/day group was treated with 2 g/kg/day of GGB. GGB 4 g/kg/day
group was treated with 4 g/kg/day of GGB. # p<0.05 vs control.
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353542032 wlzPo  Mlste  zrade
hydroxyproline®e} #j4sdes Z4EHE Y
Bl cH(Table 3).
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3tEle AYgE Ho F2 ML 1, 25539

A2AE BHeen A wEld Azo] Holx
%E 0559 A2HE EYcHTable 4).
)

9Y7NA uFA ) 2] Z2A%A AAE 9
sl girkiinel M AEE HAac.
4-point WA 5FE Ak FFBANE

AEFE 107815 90tel7l 0532 REM
fael ZFiMel A9 vehA ¢kew, CCLE

o3 gz e 1008 F 7eielr) 357
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2y 2¥ch R EHFAS R 43
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=39 2718 2¥HTable 5).

Table 4. Effect of Gibangganbang Extract on the Fibrosis of Mice Induced by

Injection of Carbontetrachloride

Grade of hepatic fibrosis
Group
0 _ 1 2 3 4
Normal 0000
QO00O0
- Control » O OO0 0O00000
GGB O 0000 00000

GGB : Gibangganbang extract. Mice was given 2 mt¢/kg injections of 50%(V/V) carbontetrachloride in
olive oil 2 times per week. Control group was treated with normal saline. GGB group was treated with
2 g/kg/day of GGB. Histologic examination of the liver was performed to access the degree of fibrosis.
Fibrosis was classified on a 4-point scale to the extent of scarring around the central veins and septa

extending into the lobuli.
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Table b, Effect of Gibangganbang Extract on the Inflammatory Cell Infiltration of
Mice Induced by Injection of Carbontetrachloride

Grade of hepatic inflammatory cell infiltration
Group
0 1 2 ‘ 3 4
00000
Normal 0000 O
Control o) ®) 00 8 00 0JO)
GGB 0 ooo Q90900©

GGB : Gibangganbang extract. Mice was given 2 mt/kg injections of 50%(V/V) carbontetrachloride in
olive oil 2 times per week. Control group was treated with normal saline. GGB group was treated with
2 g/kg/day of GGB. Histologic examination of the liver was performed to access the degree of fibrosis
and the inflammatory cell infiltration. Inflammatory cell infiltration was classified on a 4-point scale,
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F&3 T ocular micrometer
4004} 7% <] A ) 73 3}ol) A
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2= 186X12= 7+t o7t
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Table 6. Influence on the Fatty Value of
Livers from Each Group of Rats after 6
Weeks on Diet, Ethano! and Drug

GROUP | Fatty Value Decreasing Rate(%)
Normal 57*06 -
Control 186*1.2 0
Glutathione | 11.2E£1.5#x* 40
GGB 1041 1.3 45

GGB ' Gibangganbang extract. Fatty value was
calculated under microscope equipped with ocular
micrometer divided into 100 units(X400). The
mean number of Sudan IV-positive points per 5
placeson the micrometer. Normal group was
treated with liquid diet only. Control group was
treated with liquid diet modified with ethanol.
Glutathione group was treated with glutathione 50
mg/ke/day. GGB group was treated with liqud diet
modified with ethanol and 2 g/kg/day of
gibangganbang extract. Values represent mean®
S.E. *+ p<0.01 vs control.

150 g WHele M Wistar HERANA 6%
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Table 7. Influence on Glutathione Levels
in Blood and Liver Tissues of Each
Group of Rats after Liquid Diet and Drug

Glutathione level
GROUP - -
Blood{(ug/mt) Liver( pmol/g liver)
Normal 4506 49+04
Control 41+04 42+02
Glutathione| 3.8%=04 48+0.3*
GGB 40%0.3 49+0.3x*
GGB Gibangganbang  extract.  Glutathione

concentrations in blood and liver were determined
by a modification of the method described by
Criffith™ and Tietze™. Normal group was treated
with liquid diet only. Control group was treated
with liquid diet modified with ethanol. Glutathione
group was treated with glutathione 50 mg/ke/day.
GGB group was treated with liqud diet modified

with ethanol and 2 g/kg/day of gibangganbang
extract. Values represent mean*S.E. * p<0.05 vs

control.

A 9] lipidoperoxide®] W&e HAgl
= ¥3E #AFE £ fdAeny, TxIUg
lipidoperoxide2] Wale BB AFE 545 4
PN A 093£0.10 (nmol/mg protein)Q 4+
o] H])3led 1.12+0.08 (nmol/mg protein) 22
Z718 NZZ29) lipidoperoxide level®c} (.84
+0.08 (nmoV/mg protein)2.2 FolAUA ZAa
3= 232 BATHTable 8).

Table 8. Influence on Lipidoperoxide
Levels in Blood and Liver Tissues of
Each Group of Rats after Liquid Diet and
Drug

Lipidoperoxide level
GROUP Blood{nmol/m) Liver{nmol/mg protein)
Normal 52%0.7 0.93*0.10
Control 5005 1.12+0.08
Glutathione 46*06 097%0.11
GGB 4905 0.84 £0.08+
GGB Gibangganbang extract. Lipidoperoxide

levels in blood and liver were determined by a
modification of the method described by Yagi™

and Masugi”. Normal group was treated with

liquid diet only. Control group was treated with
liquid diet modified with ethanol. Glutathione group
was treated with glutathione 50 mg/ke/day. GGB
group was treated with liqgud diet modified with
ethanol and 2 g/kg/day of gibangganbang extract.
Values represent mean+S.E. * p<0.05 vs control.

In vitro assay® RBAFIFA ] ethanol® =
8 ZFNe  microsomal lipidoperoxide
level®] &ETd sl ojuldd P3Tg 0
Ae7te B39 Ethanol 100 mM3}
ethanol 500 mM< reaction mixtureol 7}18+3
< W BUYFSFE 59T A8l 15838
308 dzZET @A Holxes AIAE
BaAslgen, 53] ethanol 500 mME §o&
T e dZETe 1052+£091, 12.8620.8540
A 24z} 476038, 71310642 FAUA
FoEEs ¢S HEPITHTable 9).

Table 9. Effect of Gibangganbang
Extract on the Ethanol-Induced Liver
Microsoma! Production of Lipidoperoxide
Levels in vitro

LPO levels(mol/mg protein of microsome)
GROUP/Time(rmin)
Ethanol 100 mM  Ethanol 500 mM
Conrgl | 18 TR | 777056 10522001
OMONY o min | 1184091 12861085
ccp | Bmin | 765%089 476£0.33%+
0 min | 85708+ 7130645

Wistar rats weighing approximately 150 g were
divided into 2 groups. Control group was treated
with normal saline and the GGB group was
received with 2 g/kg/day Gibanggunbang extract
orally for 7 ° consecutive days. GGB
Gibangganbang  extract. LPO lipidoperoxide.
Values represent mean+S.E. * p<0.05 #** p<0.01L
vs control.

4) fFEE vl = BHFAY %R

oy FFo%meE AT 3 Al
frel Biol cudt g8 Hole /M Yo}
H7] #8le mitotic index®] T|XE ZEHE
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ATt B AIFTHE FoFd 2T
FREIBRA AENAl 18R] 09910072
Aol Hl3te  7ulo]A mitotic index7}
kA F7rstTh UG Al E 29 A
HE] mitotic index7} ZA&d7] AFEA 7Y
Aol A8 FAE F=E BAo fg
MiFh & B3 ddFddAMe kM £
1950 A=A deits T hxTo] b
3led 2¥fo] Al mitotic index’t F7bete <A}
= Eo fojio] AHHAT E=F 24, 4¢
Mol = iz H3ld fg4dde F7
ABHAZ AE7TEY dz=T] vl
mitotic index7} el ®dt] Frlsle &
2 YeldtH(Table 10).

Rty
M=
?ﬁ

]

rﬁL mz X rL

Table 10. Effect of Gibangganbang
Extract on the Change of Mitotic Index
of Partially Hepatectomized Liver in Rats

Mitotic Index(% of nuclei)
Oday 1 day 2 day 4 day 7 day
Control 0147002 0B007 000G 064006 0172002
GGB [015200 1863013 1302010+ 0963010« 0272004

Group

GGB : Gibangganbang extract. The liver of mice
was hepatectomized partially after the oral
administration of Gibangganbang extract for 7

days. Control group was treated with normal
saline. GGB group was treated with 2 g/kg/day of
GGB. * p<0.05, #=* p<0.01 vs control.

Harty O 3 FFEEd olXs BB

58 &g #EE) At ORI 3 3
doff =22 AF3tA liver weight, protein
level, RNA, DNA synthesis & =3 38}9 )
Azl Adrns F48 E}V‘:'l"ﬂ H) &t fghh

: FEfiff77e] Ethanol® FR2Esl ARHAHT o FRE4AES miXle 8 -

Table 11. Effect of Gibangganbang on
the Rat Weight of Liver, Contents of

Protein, RNA, and DNA, 3 Days after
Partial Hepatectomy
% of normal
Group — , -
Liver Weight ~ Protein RNA DNA
Control | 63.1%32 56.8%28 751+39 688%32
GGB {76826+ 651129+ 936L36#++ 831135+

GGB : Gibangganbang extract. The liver of mice
was hepatectomized partially after the oral
administration of GGB extract for 7 days. Control
group was treated with normal saline. GGB group
was treated with 2 g/kg/day of GGB. The liver
tissue of mice was collected at 3rd day after the
partial hepatectomy. * p<0.1, #** p<0.05, ***
p<0.01 vs control.
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ABSTRACT

Influence of Gibangganbang on Ethanol-Induced
Fatty Change and Regeneration Ability of Liver

Sim, Jeong Sub. Han, Sang Il. Kim, Kang San.
Dept. of Internal Medicine, College of Oriental Medicine,
Wonkwang University.

This study was to investigate the effects of Gibangganbang on the liver injury induced

dimethylnitrosamine, CCl4, ethanol and partial hepatectomy. Hydroxyproline, hepatic fibrosis,
hepatic inflammatory cell infiltration, fatty value, lipidoperoxide levels, glutathione levels,

mitotic index, contents of protein in the serum and liver tissues were measured and
observed.

L

The results obtained were as follows.

The increasing level of hydroxyproline volume induced by dimethylnitrosamine in mice
was decreased by the oral administration of Gibangganbang.

The degree of hitological fibrosis and hepatic inflammmatory cell infiltration induced by CCly
was decreased by the oral administration of Gibangganbang.

The degree of fatty value and the increasing level of lipidoperoxide in liver tissues was
decreased by the oral administration of Gibangganbang.

. The level of glutathione in liver tissues was increasing by the oral administration of

Gibangganbang.

The increasing level of microsomal lipidoperoxide in vitro assay was decreasing by the
oral administration of Gibangganbang.

The increasing level of the mitotic index, weight of liver, contents of protein, RNA and
DNA synthesis of the liver tissues after partial hepatectomy was activated by the oral
administration of Gibangganbang.

These results suggest that Gibangganbang not only inhibits liver cirrhotic change and

ethanol-induced fatty change but also activates antioxidant enzymes and regeneration ability
oct liver.



