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The Effect of Betaine on the CCl;-Induced Hepatotoxicity in Rats
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Abstract—Effects of betaine, a major component of Lycii Fructus, on carbon tetrachloride intoxi-
cated rats were evaluated. Histological studies showed that betaine had improved the typical necro-
sis around centrilobular area in liver tissue due to the carbon tetrachloride intoxication. Betaine,
whether it was administrated simultaneously or prior to carbon tetrachloride, prevented or retarded
the elevation of liver-weight/body-weight ratio due to the carbon tetrachloride intoxication. Betaine
also significantly elevated the reduced activities of some enzymes, cytochrome P-450, 7-ethoxycou-
marin-O-deethylase and glutathione-S-transferase, involved in xenobiotic metabolism due to carbon
tetrachloride intoxication. These results demonstrate a possible hepato-protective role of betaine
against fatty liver that could be easily induced by carbon tetrachloride in rat.

Keyword [] Liver-weight/body-weight ratio, carbon tetrachloride, cytochrome P-450, 7-ethoxycouma-
rin-O-deethylase, fatty liver, glutathione-S-transferase, glutamic pyruvic transaminase.
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ZF3fod 4 ¥ o¥ul (bovine serum albumin)&
it

FEAR 3o FYsigch

Cytochrome P-450 £%& — 7Ht A 4-& Omura 52| Zat 9 o
Table I. Experimental schedule
Group Experimental period(day)
-3 -2 -1 1 2 3 4 5 6
I sal sal sal. olive sal sal sal olive sal
1I sal sal sal CClL sal sal sal CClL, sal
111 bet bet bet CCl, bet bet bet CCl, sal
v bet bet bet b, CCl bet bet bet b, CCly sal
A% sal sal sal b, CCl, sal sal sal b, CCl, sal
VI sal sal sal bet sal sal sal bet sal

*Abbr.: bet; betaine, sal; saline b, CCl;; betaine and CCl

*CCl: olive oil=1: 4@ p., 0.5 mg/kg)
*Sal.: 0.9% NaCl solution

*Betaine: betaine(100 mg/kg,i.p.)
*Each group consists of 5 rats
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Fig. 1—Pictures of the liver tissue(X 100)
A. liver tissue of normal rats.
B. liver tissue of CCls-intoxicated rats.
C. liver tissue of rats which were treated with
betaine along with CCls-intoxication.
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Fig. 2—The effect of betaine on the liver-weight to
body-weight ratio in CCls-intoxicated rats.
Group I : normal rats.

Group II : CCli-intoxicated rats.

Group III : CCli-intoxicated rats which were
pre-and post-treated with betaine.

Group IV : CCli-intoxicated rats which were
pre- simultaneously- and post-
treated with betaine.

Group V. rats which were given betaine
along with CCl,-intoxication.

Group VI: rats which were treated with be-
taine alone.

I : standard deviation

Significantly different with respect to control :

* 1 p<0.05 ***: p<0.001
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Table II. The effect of betaine on the GPT values in
rats treated with carbon tetrachloride

Experimental group GPT values
Group 1 373 £ 45
Group 1I 150.6 150
Group III 56.1 + 3.4%**
Group IV 426 + 3.0%***

Meant S.D.

Significantly different with respect to control: ***:p<0.001

Group I: normal rats.

Group II: CCls-intoxicated rats.

Group III: CCly-intoxicated rats which were pre-and
post-treated with betaine.

Group IV: CCli-intoxicated rats which were pre-,si-
multaneously- and post-treated with be-
taine.
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Experimental group

Fig. 3—The effect of betaine on total cytochrome P-
450 content in rats treated with carbon tetra-
chloride.

Group I : normal rats.

Group [ : CCls-intoxicated rats.

Group I : CCls-intoxicated rats which were
pre-and post-treated with betaine.

Group IV : CCls-intoxicated rats which were
pre- simultaneously- and post-
treated with betaine.

Group V! rats which were given betaine
along with CCl;-intoxication.

Group VI rats which were treated with be-
taine alone.

I : standard deviation

Significantly different with respect to control :

*p<0.05 ** ! p<0.01 *** p<0.001
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Fig. 4—The effect of betaine on malondialdehyde con-

tent in rats treated with carbon tetrachloride.

Group I : normal rats.

Group II . CCls-intoxicated rats.

Group III | CCls-intoxicated rats which were
pre-and post-treated with betaine.

Group IV : CCls-intoxicated rats which were
pre- ,simultaneously- and post-
treated with betaine,

Group V! rats which were given betaine
along with CCl-intoxication.

Group VI rats which were treated with be-
taine alone.

I . standard deviation

Significantly different with respect to control :

*p<0.05 **: p<0.01
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Fig. 5—The effect of betaine on glutathione-S-transfe-
rase content in rats treated with carbon tetra-
chloride.

Group I : normal rats.

Group II : CCli-intoxicated rats.

Group III . CCly-intoxicated rats which were
pre-and post-treated with be-

taine.
Group IV ! CCly-intoxicated rats which were
pre- ,simultaneously- and post-

treated with betaine.
Group V. rats which were given betaine
along with CCls;-intoxication.
Group VI : rats which were treated with be-
taine alone.
I : standard deviation
Significantly different with respect to control ;
*p<0.05 ** : p<0.01 ***: p<0.001

J. Pharm. Soc. Korea



Adsttac] gstol 09 B9 2 SAol wlAE wHAS &7 543

At g Qg HEAe] E HF Tl A= glu-
tathione-S-transferase 2] ¥Ajo] AAlrol wisle] F
A3 FFags o 7 Udrk e vlElE A
getrg FFof 2HEAE fEAF]7] Hel vlE] F
o3t ol A= glutathione-S-transferase2] 4]
o] #oJAdalA F7teEdcHFig. 5). ©-$-7], Adslek
A2 F4E FEA717] Aed vlE] wlElE FoJ7
F o] AERAE SA4E fATIEA FAle
vlE|gl& T3t fF7 Aol FAHoE A3l
glutathione-S-transferase®] #Xo] Aol HA} 4¢3
22 ZubEAh 28y AdEeaE S48 /0
Al71E A FAlel vlEHlE Tt fFTAAe
o2 27E AR ¢ Aok agly Abeiseiag
alsle] #3}% glutathione-S-transferase2] &AJ
FEA7l= vlelgle] A= Abgdslebio] 23
&4 kA Fofdhs Zlo] 7hEA Fof Foldhe
Auch ¥4 a744de & & Ut

o]elzto] BlE|QlL At ElRIAR R F o 7HEA
FEAEE W 5 HE 95 Jehde
22 AAR #E F ddden t$7] 1154
HERE o AR} Ee o] Akl XaE g4
oA FEAIA FERIE RS EHE el
£ A7 ZAZ IS 5 Utk

r AL e

to o do AL mo

HALe|

o] Aol d¥e AMEdizha AlojorE w7
AE 2] 2| Yol| oJsted o] Fo)H 7ol ool FHAt=ele
vpgluch =g 72 el =88 F4 Ry
FdATR olFS A el A=Y,

!

Ho

1) Harper, AE., Monson, W.J,, Benton, D.A. and Elve-

Vol. 37, No. 5, 1993

hjem, C.A.: The influence of protein and certain
amino acids, particularly threonine, on the deposi-
tion of fat in the liver of the rats. J Nuirition,
50, 383 (1953).

2) ®)||’'5E: Lycium chinense Miller({gtc) B &K%
SETPEAGBTFE. Shikoku Igaku Zasshi, 18, 127 (1962).

3) Y.C. Kim: manuscript has been submitted.

4) Uchida, 1., Kao, H. and Williams, R.H.: Alcoholic
foamy degeneration. Gastroenterology, 8, 683 (1983).

5) Reitman, S., and Frankel, S.: A colorimetric me-
thod for the determination of serum glutamic oxa-
loacetic and glutamic pyruvic transaminases. J. Cli.
Pathol., 28, 56 (1957).

6) Omura, T., and Sato, R.: The carbon monooxide-
binding pigment of liver microsomes. J Biol
Chem., 239(7), 2370 (1964).

7) Smith, M.T., Thor, H., Hartzell, P. and Orrennius,
S.: The measurement of lipid peroxidation in isola-
ted hepatocytes. Biochem. Pharmacol., 31, 19 (1982).

8) Habig, W. H., Pabst, M.J. and Jakoby, W.B.: Gluta-
thione-S-Transferases. J Biol. Chem., 249, 7130
(1974).

9) Lowry, O.H., Rosebrough, N.J., Farr, AL. and Ran-
dall, R.J.: Protein measurement with the Folin
phenol reagent. J. Biol. Chem. 193, 265 (1951).

10 Reckinagel, R.O.: Carbon tetrachloride hepatotoxi-
city. Pharmacol. Rev., 19, 145(1967).

11) Maynard, E.H., Bittern,S. and James, R.G.: Effect
of 3-methylchloanthrene induction on the CCls-in-
duced changes in rat hepatic microsomal enzyme
system. Biochem. Pharmacol. 21, 745 (1971).

12) Smuchler, E.A., Arrhenius, E and Hulting, T: Boi-
chem. J, 103, 55 (1967).

13) Neil, K., Tak, Y.A. and Murad, O.: The regulation
of hepatic glutathione. Ann. Rev. Pharmacol. Toxi-
col, 25, 715 (1985).



