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Effects of G009 on Chemical-Induced Liver Damage in Rats
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Abstract—The present study was performed to determine the protective effect of G009 on liver damage induced
by ethanol, CCl; and thioacetamide in rats. In acute fatty liver animal model induced by ethanol, triglyceride
accumulation was markedly decreased to the normal control level by 25 mg/kg G009 treatment. In addition,
G009 significantly reduced serum ALT and AST levels in CCly-induced acute hepatitis animals. Treatment
of G009 to the acute hepatitis rats induced by thioacetamide resulted in a dose dependent reduction of serum
ALT level as well as AST level up to the normal control level. These protective effects of G009 were confirmed
by histological examinations of the liver. These results suggested that G009 could be effective for the protection
from the liver damage induced by ethanol, CCly and thioacetamide.
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Aol A AFE-F X|ek 2 CClyE Wako Chemical Com-
pany(Tokyo, Japan)# 3§ AM8-3l913l, thicacetamide
+ Sigma Chemical Company(St Louis, MO)Z®-&] -+
dskaich GO09= FAEA} defFo=wE Fgd
Azl Ao Aget AlF& AHg-dks e, AST 2 ALT
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Ethanol £0{ 2 Al M= : A3 200g =] S.-D.
372 3702 2este] G009 25 mg/kg bw. B 1Y 13
497 AFFostodn. AAAIZ F 5UA GO09E F
o3l 2417 ¥ ethanold 3g/kg -2 E AT F4
3}gic}. Ethanol& Foigk + 2, 4, 6, 8, 1= 1047}
Aol me] AR gHe] S 3o ethanol F=F
225 9dt}, Serum aspartate transaminase(AST) % se-
rum alanine transaminase(ALT) &4-& &A3%7) 43}
o], ethanol §¢] 24417 ¥ & etherE vlHA]|7| 2
heart puncture® A @ste] Ab-olA 147 o] W
F 12,000 gell A 287t A4EE s A g dglew,
WARAS ] 39 ol Algstgch mE hE AHE
g}e] 67 mM phosphate buffer(pH 7.0)2 A=g 5+ F
AE &Asl —20C o4 W% E3 & hepatic trigly-
ceride &g ZA o) ARE3}ITh

Ethanol =% =3A : Ethanol®] =%+ Bonnichsen®}
Theorell®] ¥-& o] &3ste] 239 cHBonnichsenst
Theorell, 1951). me] Ao 2Re] 3l o 100 uel
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45%7r A4 Eestgcoh HA BEe{g A 50 WE
#s]x pH8.7 buffer(75 mM NaP>0,-10H0, 75 mM
semicarbazide  HCl, 21 mM glycine) 24 mi7} Sle A
Hol 7}8Ic) AE 4l 033N perchloric acid 50
WE 71k 7S blank2 stgich of7]el 25 mM NAD*
50 2} 15 kU/mi ADH 10 W& 7}3}ed 25C o)A T0E 7
v ek & UV-VIS spectrophotometer(Schimadzu, Japan)
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Z4 g}

CCL2l 2| : A% 200g We} S-D. IFE AH&-
gte] G009 £-=bH(25, 10, 25 mg/kg bw.)E 19 13,
49 o Fosiginh AAA7] F g CCLO0.1 E=
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W Biste] 3¢ o] ARgsleich =g 7hg HE:
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AST I ALT #M =3
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sy, Al@Te] AST 9 ALT 7|4 <8-S 0.5 m/4 #
sto] 37C oA 2~387F 7 ¥ A A 1004E
748k 37C ol 4] ASTE 60%7), ALTE 3087 uhgA|
A}, 2 (2 4-dinitrophenylhydrazine)-2 0.5 m/4 7}
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2712] A& Fhell £ alcoholic-KOH(0.4%) 0.5 miE 7}3h3
(B3 R st Al 95% alcohol 0.5
m/E 7}ete](Bu]ED 65C oA 2087k 7H & 02N
H,S0, 05 mlE 7}]A] 95C o] A 158 =gt 7}23}¢]
o} ¢l alcoholg AAsIETh APHE WA F,
005M sodium metaperiodate 0.1 ml/E ~}sle] 1087k
#x|3} o}8 2M sodium arsenite 0.1 m/E 7184 10
B whx|slgink Zzte] Alg el 0.2% chromotropic
acid 5 mlE 718l <ol A 95T 2 3083 w47 F
blankE Hl=Z Fle] 570 nmolA FH=E ZF3A
o},

Triglyceride ¥#Hmg/g tissue)<
A&l

(Asu— Ansu)/(Ass— Anss) X 0.05 X (200/F)
Asu ; ¥F3E ZAA 9 F3A
Ansu; E¥IEE A9 F3A
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Anss; Bu|7Ee EEFS FHA
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Ethanol Kinetic Parameter 2|&HH

Ethanols #4138 2+ 229 ¥ ethanol kinetic cu-
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rved] A BEL AAsisled 3ot Ethanol F-¢
271%%(C,)e Ax483]) line?] y-intercept24H€ Al
ok BFE 4RV A Foigg 27 FER
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Table 1. Effect of G009 on body weight, liver weight, and liver weight/body weight in ethanol-treated rats

Group N

Body Weight (g)

Liver Weight (g) L.W/B.W.X100 (%)

214+ 11
187+ 6
193+ 9

Normal 5
Ethanol Control 4
Ethanol + G009 25 mg/kg 4

70105
89+ 05
9.1+ 04

33103
4.7+03
47£0.1

o] 73, AW ethanol 44 £Z=(8XV,)¥E slope

(B} X 8A(V,)E F3eJA otk AUC(area under -
the curve)x trapezoidal B2 Al-43le] AAbetdch

ZE=E HAb

formalin®jo]] ZLAAZ & D5FAe AA =tatdd
Eulg dden, 4~6um FAL] ZAARL g
Hematoxylin & Eosin 94 ¥ Z7Askgict
SHEH A

E A3 AsE One way-ANOVA testZ A3l 3
Duncan’s multiple range testE s§algich pgte] 0.05
mlqkgl A FAFH R $-2A4e] slvkm A sl

gy R uF

24 Azt #5 AH

AHE AHE3le] "oldo] 5<l GO09E 14 13,
49 F<F 25 mg/kg bw. £k 8 Foi3k F AF Ad
A At 2 ethanol Fof 24]17F Ao G009E
7}at #, ethanolg 3g/kg £ 32 7ATF8tgh G
009 2 ethanol F-odo] W& A5 2 713 29 W=
=2 okgkti(Table I). Fig 12 G009 Fojo) w2
N9l ethanol kinetics W35 vjeld Aoz FolF
o)A ethanol F& % thal&el HelHql Aol= #
A7) 29p}. =H Fig 10 22E kinetic 448 7
ARY ZAx, AUC(AA o]4-8)5 Z§3 2E Al
Fo 17k f-213 ]l 2e]7} ¢lgiviTable II). Ethanol$]
F4 SA4de 22 2o I N AukE Tto 2 oF
AlA Azbe fEEhs o] glon, oldt ka2
ethanol®] AUCe} HA4g A7} vk <434 gloh
Ethanol Fo 24A]7k5 =¥bzk BA oA $-5&5 #+3F
39J e Table I 2 Fig 2). Ethanol Hz)Toldx iz
Fa} wmaled Awze] 28] Zrlslelen G009 25
mg/kg FT-o| A ethanole] &3] F=d X ukzto] o

0.2

O Control
® G009 25 mg/keg

N\

Ethanol Concentration {w/v%)
o
—
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Fig. 1. Effect of G009 on kinetics of orally administrated
ethanol in rats.

A= T fAg FEo = olRoh Table 119}
Fig. 2% $%3le] ®w el ethanol kinetic para-
meterol] <3 akgle] XuIzk-e A TL A8 g Axle
Holu}, G009 ethanolel] 23t HEF o)Al Au}s
A& A JAFle] 2T B Py £,
ot ethanolel] o3 =% FA W7k YAl 25
mg/kg GO09E oA &E37) 9l A= AgHr)
CCLol|l 23| gl FHZH st G009l H H
ot

CCLE #F FA7EE FrA7ln G09S 8-:=F
H2 718l A 295 d73skednh CCLE B}l
3t 24A17F H Al ® 23 FA e A Wi}
AL, G009 Fofeo Y= 2 W37} §igiviTable
D). §47k 542 %9 €5 ALT #3322 =43 43
Al ¥lske] CCL =22 108 27)steieKFig. 3).

Table 1. Effect of G009 on kinetic parameters of blood ethanol levels and triglyceride accumulation in rats

Rate of

AUC Slope (B) . Triglyceride
Group Disappearance ”
(mg/ml X hr) (mg/mi/hr) (mg/hr/kg ba) (mg/g liver)
Control 6 - - - 23105
Ethanol Control 8 89£0.3 0.19%+ 0.01 272+ 13 55+17
Ethanol+ G009 25 mg/kg 4 91+14 0.20+ 0.02 2809 22306
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G009 2.5 mg/kgell A= CClL AT} zbel7t glslort A7Ae ia)e Aoz gwlA ged, G009
G009 10 mg/kgoll A= ALTZF A 3] Fishe dwg thicacetamided] &J¥ F47kdo) g 45 FH3t
ekl AL Vel 9o} G009 25 mg/kgell A= 10 91t} Thioacetamide 150 mg/kg2 77518t 4847}
mg/kgH 5T A7} Uk EoRE HEA AR A AF, R FA L AFel A Y FAEE 25
Yo AST Wizt 243 23 AAhra W msted CCly Z W3kt doju}x] ghgkcl(Table IV). =gk GO09E 10,
g3l A 6ul] ZrhsldcH(Fig 4). G092 371 & 25, 100 mg/kg?] 371x] ko= Foigt Ad, 7] AR
o] fekoll A obx sl ALT<F H3lel /413 Ao}

A= gioh ALT 9 AST 5717 232 &gbste] 2d

G0092) &+ sharp dose-response curvesS vl

G009 10 mg/kg 4-3FFH HAF Estr} 9lgdoh wlehA 600
CCLel o4& fr=d 47t ZdeA G009 AR
H7t ghEe] &AF A} G0099) olzd AFE tx3
AAE Boho] LolnsttkFig 5). CCl Aelel ofa) 23]

2 400 |
periportal 7o) 393} necrosis?} d oot G009 S
Z FoI3t FolAE 7 E necrosis?t A8 22w 5

ﬁ_f#Tﬂ olch o]Abe sy ALT 2 AST Ao} o
A shac. 200
Thioacetamide 2 F == FAM7140] gt G0092] < H|
=

Thiocacetamidet A|H}7H-&
gfolu} dlekg a7l 7

o ol 5 A
FESA gew, 2324 0 N ¢ G2.5 Glo  G25

AZ SANE fse] 7 e e

Fig. 3. Effect of G009 on ALT in CCl-intoxicated rats.
N: Normal, C: CCL control, G2.5: CCl+G009 2.5 mg/kg
G10: CCL+G009 10 mg/kg, G25: CCL+G009 25 mg/ke.

*represents significant difference from CCL control.
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Fig. 2. Effect of G009 on hepatic triglyceride accumulation Fig. 4. Effect of G009 on AST in CClyrintoxicated rats.
induced by ethanol. N: Normal, C: CCl; control, G2.5: CCl,+G009 2.5 mg/kg,
N; Normal (6), C; Ethanol Control (8), T; Ethanol+ G009 G10: CCL+G009 10 mg/kg, G25: CCly+ G009 25 mg/kg.
25 mg/kg (4. *represents significant difference from CCly control.

Table TIL. Effect of G009 on body weight, liver weight, and liver weight/body weigth in CCl-intoxicated rats

Group N Body Weight (g) Liver Weight (g) L.W/B.WX100 (%)
Normal 9 201+ 14 9.1+ 0.63 455+ 0.15
CCly Control 15 209t 8 89+ 053 4.19+ 0.13
CCL+ G009 2.5 mg/kg 5 203T 4 9.8+ 0.33 481+ 0.14
CCL+G009 10 mg/kg 5 234+ 7 12.24 025 5.09 0.09

CClL+G009 25 mg/ke 12 196+ 8 89+ 0.57 449+ 0.15
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Fig. 5. Photomicrograph of paraffin sections from livers of
rats killed 24h after administration of CCl, Sections were
stained with hematoxylin and eosin. X200, A) Corn oil con-
trol, B) CCl; treatment only, C) G009 pretreatment.

BEA zbe]rb ¢ledth Thicacetamide® FoJ3 F
TGS AEA I ALT ¢ AST $EE 54
sldcH(Fig. 6, 7). Thioacetamide® F-o43 Az} AAHF
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Fig. 6. Effect of G009 on ALT in thioacetamide-intoxicated
rats.

N: Normal, C: Thioacetamide+ G009 10 mg/kg, G25: Thio-
acetamide + G009 25 mg/kg, G100: Thioacetamide+ G009 100
mg/kg.

*represents significant difference from thioacetamide control.
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Fig. 7. Effect of G009 on AST in thicacetamide-intoxicated
rats.

N: Normal, C: Thioacetamide control, G10: Thioacetamide
+G009 10 mg/kg, G25:; Thiocacetamide+ G009 25 mg/kg,
G100: Thiocacetamide+ G009 100 mg/kg.

*represents significant difference from thioacetamide control.

Table IV. Effect of G009 on body weight, liver weight, and liver weight/body weight in thioacetamide-intoxicated rats

Group N Body Weight (g) Liver Weight (g) L.W./B.WX100 (%)
Normal 5 225+ 7 821047 3610.18
Thiocacetamide Control 5 197+ 8 9.7+ 0.56 4.9+ .08
Thioacetamide + G009 10 mg/kg 5 193+ 5 94+ (.29 49+ 0.17
Thioacetamide+ G009 25 mg/kg 5 190+ 5 971034 51+ 0.10
Thioacetamide + G009 100 mg/kg 5 2175 10.9% 0.40 5.0+ 0.10




GO09e| 2t BE5=EE 211

"B

©
Fig. 8. Photomicrograph of paraffin sections from livers of
rats killed 48h after administration of thioacetamide. Sections
were stained with hematoxylin and eosin. X200. A) Saline
control, B) Thioacetamide treatment only, C) G009 pretreat-
ment.
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dAe E3rb glolert 25 % 100 mg/kgo A= thio-
acetamideol] ]38} ALTS] ¥ Z/}2 &3 oaxo g
AaAFek 3 100 mg/kg SR E AT 2
Apol7k Asick &H I AST ¥E+  thioacet-

amideel| 2} A7 5wl HET Frlsigla, ALT}

IR R FEoEdog guE Jehdlck Thio-

acetamide A 2|A] G0092] A 7L HrE E5lo
oFol R grHFig. 8). ¥z o) thicacetamided &}t A3}
periportal T-<J¢j| necrosis ¥ @ZEA £ A3 717}
T3 9k G009E 100 mg/kg Aejd Ax} 74AE
necrosist BFE A oiotow HEAEY FHE thio-
acetamide A2)<rel] wlste] ZHAgHE HeiFaL glr) o]
A8 A= A ALT 2 AST &4 wiste} fabat
Fg eyl

7140 A2 g FAY 2 A2 2] G009
¢ E7E 2Yshod B G009 ethanol, CCL 2 thio-
acetamide % FdoA] 7h&ate)] gt f-2)& el A
g7} BAEgc), o]2F G009 Fals Ao AL
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mg/kg¥} 100 mg/kg Abelelr 1A &3 AH3F B
vk FAc)

4 =
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