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ABSTRACT

To investigate effects of A. gmelini on the 14-day CCls induced hepatotoxicity, extracts were prepared in 3

ml saline at the dose of 50, 500, 5,000 mg/kg b.w. to administer orally everyday and same concentration (1:9,

CCly: olive oil v/v) of CCly administered intraperitoneally with 2.5 ml/kg b.w. On the 7th day, hemanalysis sh-
owed following recovery values; AST 9.9~64.6%, ALT 36.9~71.9%, ALP 75.3~93.7%, BUN 53.8 ~
59.7%, TBIL 60.4~100.0< %, TCHO 77.7~100.0< %, and TG 60.4 ~100.0< %. Even if, 14-day CCl,4
induced hepatotoxicity recovery was found to depend on doses of extract, and recovery values of each
treatment were AST 13.8~56.4%, ALT 15.7~68.0%, ALP 53.4 ~84.4%, BUN 76.9~ 100.0< %, TBIL 60.4
~100.0< %, TCHO 82.6~99.3< %, and TG 56.7~99.7%. By histological examination of liver, hydropic

degeneration, fatty change, lipid accumulation and necrosis were also recovered.
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Fig. 1. Metabolism of carbon tetrachloride and formation of reactive metabolites (Hodgson et al., 1997).
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Table 1. Experimental scheme for the recovery effect of different doses of A. gmelini Weber on the CCly induced hepato-

toxicity in rats
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Vehicle
(1:9)*
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oil
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A. Extract
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A. Extract.
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A. Extract
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AE.
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AE.

CCL(1:9) | CCly CCly CClL
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CCly CCl, CCL
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AE.
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AE.
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AE. AE.

+CCly
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D O = o o= OO W

AE
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* : Mixing ratio (v/v) of CCly and olive oil are indicated in the parenthesis.
** : Extracts were prepared in 3 ml saline at the dose of 50, 500, 5,000 mg/kg b.w. to administer orally everyday. Same concentration of CCly
administered intraperitoneally with 2.5 ml/kg b.w. When CCly and A. Extract were administrated on the same day, A. Extract were admi-

nistered 1 hour later than CCl, treatment.
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Table 2. Methods of serum chemistry

Items Full name Units Methods
AST  Aspartate aminotransferase IU/L UV rate
ALT  Alanine aminotransferase IU/L UV rate
ALP  Alkaline phosphatase IU/L  P-Npp
BUN  Blood urea nitrogen mg/dl Urease-UV
TCHO Total cholesterol mg/dl Enzyme
TG Triglyceride mg/dl  GPO enzyme
TBIL  Total bilirubin mg/dl e&‘é?;gﬁ
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gmelini extract on the CCly—induced elevation of se-
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mean AST activity £ S.E. of eight animals. *p<
0.05, **p<0.01 vs each CCl4 groups.
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Table 3. Recovery value for different doses of A. gmelini on the 1-week CCls induced hepatotoxicity (Unit: %)
AST ALT ALP BUN TCHO TG TBIL
CCla(1:9)*+
A. Extract** 53.52 71.86 93.72 59.72 100< 90.30 100<
5,000 mg/kg b.w.
CCl(1:9)*+
A. Extract** 64.64 48.83 89.21 74.05 100< 73.12 92.45
500 mg/kg b.w.
CCly(1:9)*+
A. Extract** 9.89 36.90 75.27 53.78 71.70 60.24 60.37

50 mg/kg b.w.

* : Mixing ratio (v/v) of CCl; and olive oil are indicated in the parenthesis.
** : Extracts were prepared in 3 ml saline at the dose of 50, 500, 5,000 mg/kg b.w. to administer orally everyday. Same concentration of CCly
administered intraperitoneally with 2.5 ml/kg b.w. When CCls and A. Extract were administrated on the same day, A. Extract were admi-

nistered 1 hour later than CCl, treatment.

Table 4. Recovery value for different doses of A. gmelini on the 2-week CCly induced hepatotoxicity (Unit: %)
AST ALT ALP BUN TCHO TG TBIL

CClLy(1:9)*+
A. Extract ** 56.38 68.04 84.43 100< 99.27 99.69 100<
5,000 mg/kg b.w.

CCls(1:9)*+
A. Extract** 39.98 29.01 7847 80.17 85.13 91.80 87.55
500 mg/kg b.w.

CCls(1:9)*+
A. Extract** 13.79 15.71 53.44 76.85 82.56 56.72 60.37

50 mg/kg b.w.

* : Mixing ratio (v/v) of CCl; and olive oil are indicated in the parenthesis.
** : Extracts were prepared in 3 ml saline at the dose of 50, 500, 5,000 mg/kg b.w. to administer orally everyday. Same concentration of CCL
administered intraperitoneally with 2.5 ml/kg b.w. When CCls and A. Extract were administrated on the same day, A. Extract were admi-

nistered 1 hour later than CCl4 treatment.

9 2 &€ dodle HEEAC dE BRY
< gefsich Felg oz st 8 7
AL HE7iAl 2 velbd 4 sled FEds
Aju}e] =A (steatosis) 519:}474 (degenerative
process)el| Al dojuts Al E9 FHAPrL gler,
At Aeld AAMEST = dH] Mx
Tl 29FYS, 9 F2 FHFHY Az,
Az 7hete] 2E AzdAME vebd 4

olvtxzr B e] gl (Philips et al., 1986). 712
FAEAAE Ak AW &-E Saksted o
HA F ZA|AQ =|ute] &2 o) dubzie]l A
o] ARt 7 gl mEtrE 7\} AA =z FiHd o=
et o9} 2He A uke] 2k £AE vl A
£ ofum, shte] 4<lel @54 bilirubin®] F]
Zare} FAE 2 &40 Am2 dHA U9

rE W

X, h

(Plaa et al., 1976; Zimmerman, 1978; Oelberg et al.,
1986). B3], A stgtas Az BHEFHL
H3lA) )=, o] 2 ¢18] A aminotransferase,
lactic acid dehydrogenase 52 &AEAlo] Z7}5
o, ALTS] A x>= Algslelsrel 2L 71 =4
2450 A Folrkw 24412k ol el 44
o, g A 2 FAbel AT ARTAst
oot 4=l ¢Ju}. 3+, Plaa (Plaa, 1968; Plaa et
al, 1976y SRART Aldsteias] ol (I my
kg, POl whel ALPS} o] 7z of 63u,
179 o)A} Z7}slel o™, bilirubin®] 3¢ °F 19
e} 2nf) ejitoz FUMEE &sdEd, oA
o] -2 ALP 38X 3} bilirubin®] ¢F-2 w3519
A& F2 94H X]E-i ol &3 it HA
W BUNS YAAA] F43 amino acid®] E-3)



June 2002 Kwcnand Lee : B] ¢ #|7] 2&E-2] 7+=4 3E53 11 183

o &3 ¢Rolrt F sourceZA A7k AH$-
gaortsl, @4, el o3 wsie ez o
A ¢l.om, acetoaminophen, A AHA|, amyl nitrate,
¥4, FhEH, AFASREA B0 ol o8 Z)3)
= 7oz 4y 9o} (Duncan and Prasse, 1986).

Sl 9775} Agseez fed 2 54
2] 735 15l Hl3l 257ke) A4 fodo] 3
Z FAW AST, ALT, ALP, TCHO, TG, TBIL,
BUNE Z7hAZon), deix7] 3282 Sl
oI s Al Vel el wes g
e wAT A2YE FAY 4 dslm 59,
91712} Tca%akon ge Az azel A 500
mgkg bwe] SEAM = X8 ad)s F83] A
& 4 3%t oF2® ALP$} bilirubing] Za:
7718 ojdkabae sl thehyel F
Aoz o]F ) t9]X|7] 22| bilirubine)
A "l AFA o] A (conjugation)S 33 A}
A= e oA oz Yech

53], gt Aol Rzl HsANE g 7
Zke] Agel AAeEl v ﬁ"“‘ﬂ E-_L%’r"“
3} triglycerider} TCHO, BUN, TBIL¢| o4 -2

A2 1497} AU AL EAS B A4
2 57 NS ¥ ¥ e Aoz B
Wic webd B Algel ol§8 7FE we g
%29l 1:9(v/v, CCly:olive oil, 2.5 ml/kg. b.w. P.O

and LP) $F32c) ©] Y& vz 7|71 Xo
o g Agel WA A4, ANAAY 254
gasrt & o g =AM 4 g i"l
2} Azt T, 3702 okAle] kAl Folel
2 NYeel Aseas oo BE A7
Aolsh e Agake) EARE TeiTSE A
25 ool AgE AYPFEI AYR nFA
Felm el e obd Zoleh Bk,

2 £

927 &89 Koz ofE IEay
& AP 8 AMdstetA: 358 1:9(CCl:
olive oil, VIV) & 257} Fod8}3, 22E-L 50, 500,
5,000 mg/kg bw.2 i T3l Ay 793}
o] ASTX 9.89~64.64%, ALT 36.90~71.86%,
ALP 75.27~93.72%, BUN 53.78 ~59.72%, TBIL-2

60.37~100< %2 3%¢ el 3, TCHO:
77.70~100< %, TGE 60.37~100< %] 3H&-&
velyich A8 2531 ASTE 13.79~56.38%, ALT
15.71~68.04%, ALP 53.44~84.43%, BUN 76.85~
100< %, TBILS 60.37~100< %2 3B xz2
Vel om, TCHOb 82.56~99.27%, TGX 56.72
~99.69%2] ¥ vehle] 237ke] A4A <l
At slels Eo °1]E ETEn 259 3Ea
H7b AR 27 el AR rae] 7 23
Wa] A A3} Abdslebae] Rolo whE Sx
A WA ARA 2z A A7) F
280 o3 = JEH oz IR

g Ed
7FEA 8 159 FA. A, SLEAL 1993; M€

Badr MZ, Belinsky SA, Kauffman FC and Thurman RG.
Mechanism of hepatotoxicity to peripotal rigions of the
liver lobule due to allyl alcohol; Role of oxygen and
lipid peroxidation, J. Pharmacol. Exp. Ther., 1993;
238(3):1138-1142.

Badr MZ, Ganey PE, Yoshihara H, Kauffman FC and
Thurman RG. Hepatotoxicity of menadione predomin-
ates in oxygen-rich zone of liver lobule, J. Pharmacol.
Exp. Ther., 1989; 248(3):1317-1322.

Benedetto C and Slater TF. Tissue Sampling and Prepar-
ation, in Prostaglanins and Related Substance, IRL
Press, 1987; 29, Oxford, Washington DC.

Burk RF, Lane JM and Patel K. Relationship of oxygen and
glutathion in protection against CCls induced hepatic
microsomal lipid peroxidation and covalent binding in
the rat., J. Clin. Invest., 1984; 74 : 1996-2001.

Cheeseman KH, Albano EF, Tomai A et al. Biochemical
studies on the metabolic activation of halogenated
alkanes, Environ Health Perspect, 1985; 64 : 85-101.

Coleman JB, Condie LW, Lamb RG. The role of CCl, bio-
transfomation in the activation of hepatocyte phospholi-
pase C in vivo and in vitro, Toxicol Appl Pharmacol,
1988; 95:208-219.

Comporti M. Biology of Disease: Lipid peroxidation and
cellular damage in toxic liver injury, Lab Invest, 1985;
53(6):599-623.

Connor HD, Thurman RG, Galizi MD and Mason RP. The
formation of novel free radical metabolite from CCls in
the perfused rat liver and in vivo Ji. Biol. Chem. 1986;
26(10): 4542-4548.



184 KOR. I. ENVIRON. TOXICOL.

Duncan JR and Prasse KW. Verterinary Clinical Medicine-
Clinical Pathology, 1986; 2nd ed., 1-285. Iowa State
University Press, Ames, IA.

Forni IG, Packer JE, Salter TF and Wilson RL. Reaction of
the trichloromethyl and halothane—-derived peroxy radi-
cals with unsaturated fatty acids, Chem. Biol. Interact.,
1983;45:171-177.

Ganey PE, Kauffman FC and Thurman RG. Oxygen depen-
dent hepatotoxicy due to doxorubicin, Mol. Pharmacol.,
1988; 134:695-701.

Hodgson E and PE Levi A Textbook of Modern Toxicol-
ogy (2nd ed), Appleton & Lange, 1997; 203-205, East
Norwalk, Conneticut, USA.

Oelberg DG and Lester R. Cellular mechanisms of chol-
estasis, Annu. Rev. Med., 1986; 37:297-317.

Philips MIJ, Poucell S and Oda M. Mechanisms of cho-
lestasis, Lab. Invest., 1986; 54 : 593-608.

Plaa GL. Evaluation of liver function methodology. In Se-

Vol. 17, No. 2

lected Pharmacology Testing Methods, Medical Resear-
ch Series, Vol.III, edited by A. Burger, 1968; 255-288,
Marcel Dekker, New York.

Plaa GL and Priestly BG. Intrahepatic cholestasis induced
by drugs and chemicals, Pharmacol. Rev., 1976; 28 :
207-273.

Recknagel RO, Glende EA. Carbon tetrachloride hepato-
toxicity: an example of lethal cleavage, CRC Crit Rev
Toxicol, 1973; 2:263-297.

Recknagel RO. A new direction in the study of carbon tetr-
achloride hepatotoxicity, Life Science, 1983; 33(5) : 401
-408.

Timbrell JA. Biotransformation of Xenobiotics, In: Ball-
antyne, B., Marrs, T., Tuner, P. ed., General & Applied
Toxicology, 1993; Vol 1. Wimbledon: M Stockton Press,
112.

Zimmerman HJ. Hepatotoxicity, Appleton-Century—Crofs,
1978; 198, New York.

Legends for Photos

Photo 1. Microphotograph of the rat liver treated with 2.5 ml/kg b.w of CCly 1:9 (v/v, CCls : olive oil, i.p.) for 2 weeks.
Hematoxylin—eosin stain; X 100: Hydropic degeneration, fatty change, lipid accumulation and necrosis are

demonstrated.

Photo 2. Microphotograph of the rat liver treated with 2.5 ml/kg b.w of CCls 1:9 (v/v, CCly: olive oil, i.p.)+5,000 mg/kg
b.w. extract of A. gmelini (p.o.) for 2 weeks. Hematoxylin-eosin stain; X 100: Necrosis and inflammatory cell

infiltration are demonstrated.

Photo 3. Microphotograph of the rat liver treated with 2.5 ml/kg b.w of CCly 1:9 (v/v, CCly: olive oil, i.p.)+500 mg/kg b.w.
extract of A. gmelini (p.o) for 2 weeks. Hematoxylin—eosin stain; X 100: Hydropic degeneration, fatty change, lipid

accumulation and necrosis are demonstrated.

Photo 4. Microphotograph of the rat liver treated with 2.5 ml/kg b.w of CCly 1:9 (v/v, CCly: olive oil, i.p.)+ 50 mg/kg b.w.
extract of A. gmelini (p.o) for 2 weeks. Hematoxylin—eosin stain; X 100: hydropic degeneration, fatty change, and

necrosis are demonstrated.
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