oF3sr 3] %] H37d AH53 499~503(1993)
Yakhak Hoeji Vol. 37, No. 5

X} st EF 2 ZHMIZO|A AlHSERR QIF SHof o]Xl=
HlElele| &=t
o] - AEE - o)A - A5 - T - G

Algdstm ofstdiel, *=yrAGHATY
(Received September 15, 1993)

I L L

Effects of Betaine on the CCly-Induced Toxicity in Primary Cultured
Rat Hepatocytes

Sun Yeou Kim, Hong Pyo Kim, Mi Kyeong Lee, Seung Hee Kim*, Hyung Mi Han*,

Aree Moon*, Hoon Huh and Young Choong Kim
College of Pharmacy, Seoul National University, Seoul 151-742, Korea
*National Institute of Safety Research, 5 Nokbun-Dong, Eunpyung-Gu, Seoul 120-020, Korea

Abstract—Betaine, a major component of Lycii Fructus, was evaluated for its anti-hepatotoxic
activity on carbon tetrachloride-induced hepatotoxicity in primary cultured rat hepatocytes. Betaine
was found to attenuate carbon tetrachloride-induced hepatotoxicity both morphologically and bio-
chemically. Typical hepatocyte necrosis due to carbon tetrachloride seemed to be reduced by 50
to 500 uM of betaine under microscopical observation. The value of glutamic pyruvic transaminase
released from the hepatocytes into the medium significantly decreased as betaine concentration
increased. Betaine also significantly elevated the reduced activities of some enzymes, cytochrome
P-450, 7-ethoxycoumarin-O-deethylase and glutathione-S-transferase, involved in xenobiotic metabo-
lism due to carbon tetrachloride-induced hepatotoxicity. These results demonstrate a possible he-

pato-protective role of betaine against fatty liver that could be easily induced by carbon tetrachlo-
ride.

Keyword [ ] Carbon tetrachloride, cytochrome P-450, 7-ethoxycoumarin-O-deethylase, glutathione-S-
transferase, glutamic pyruvic transaminase, hepatotoxicity, primary cultured rat hepatocytes.
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Fig. 1—The effect of betaine on CCl-induced toxicity
in primary cultured rat hepatocytes.
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Fig. 2—The effect of betaine on total cytochrome P-
450 content in CCli-intoxicated cultured rat
hepatocytes.
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Fig. 3—The effect of betaine on the activity of 7-etho-
xycoumarine O-deethylase in CCl-intoxicated
cultured rat hepatocytes.
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Fig. 4—The effect of betaine on the glutathion-S-trans
ferase content in CCl-intoxicated cultured rat
hepatocytes.

I: standard deviation

7-ethoxycoumarin-O-deethylase®] YT Aledstet
auoll ofate] =ado] foEw AAFzke] oF 1089 1
Arz AstE ek ey vl e 50 uMel A RE
ImM7bA] A7betdd Astslgld ECDS] #4de]
EolEx o2 Z7hEqlck(Fig. 3).

g, A E el 9] s E-2hg-oll v] 2]+ Bl gl
HIFE dolR7] f1sted, Aledstebre EAS gt

o

A71HA HEHLE FRE gelEld AR F S
2H-8-oll Frod3h= & A9l glutathione-S-transeferase 2]
84< A3 Bkl 94] vl gl 50 uMellA
HE 1 mM7pA] Abed sheiasel 9]3le] 2jstxl GSTe]
e srEHez F7MARSY foAe 9
tHFig. 4).

oleldt AT v]Fo] & o, wlHlL Aloiziet
AR Qste] AR THHME W] FERAL a4
A4S FAAMA F7AA dAb $HE 3B
o2a 2tEE 33E depe oz FAHY &+
At ghH, wigglo] RNASH chl Aol 3Ade o
A A A MEGE EAAZ 2N vlolaiaA Zheda
71 B HE7E fARE 5AE dogle dew o
23] galactosamineol] 21slo] 45 ZhA| ZoflA] $
215 GPT & 548 oA e AAZANA
FelEi= GPT 3 90% 7hA] 31EA)7)e A
o) Fo] miEle 7+ AEahe Az gl oz 7}
A Eate] stdsEle ZE HolFo 2 FHI Y HE
E3E vehd e Qltke 23E U™ F g
3}, FH 2 vl lo] cyanobacterium™el| 4] 3HALE}A)
g 2H8-8 JhgAe] Frhe Rt ulFejnd uly
Qo] A%71¢] A4S AAFozn s aRs
vebd $2 gloke 4R aAE 2= Aok

ZAtel ek

o] 79 d¥= 199195 FhFapshaAgl ol )
(345 KOSEF 911-0308-014-2) = el o3 4=
B 7)o ool FHal=zlE wpgyc)

2 o

1) Harper, A.E.,, Monson, W.J., Benton, D.A. and Elve-
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 Nutrition,
50, 383 (1953).

2) B)I1HE: Lycium chinense Miller(iic) BEL @
SEFEANGET ST, Shikoku lgaku Zasshi, 18, 127 (1962).

3) Berry, MN. and Friend, D.S.: High-yield prepara-
tion of isolated rat liver parenchymal cells. J. Cell
Biol, 43, 506 (1969).

J. Pharm. Soc. Korea



st hebg Do) AT AYHDVEE G Sl A& uelde) £} 503

4) Freshney, R.I: Culture of animal cells; Manual of
basic technique. Alan R. Liss Inc., NY, pp 1-6, 55
(1984).

5) Kiso, Y., Tohkin, M. and Hikino, H.: Assay method
for anti-hepatotoxic activity using carbon tetrachlo-
ride induced cytotoxicity in primarycultured hepa-
tocytes. Planta Medica, 49, 222 (1983).

6) Gravela, E. and Dianzani, M.U.: Studies on the
mechanism of carbon tetrachloride-induced polyso-
mal damage. FEBS lett, 2, 93 (1970).

7) 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).

8) Jacobson, M. Levin, W., Poppers, P.J., Wood, AW.
and Conney, A.H.: Comparison of the O-dealkyla-
tion of 7-ethoxycoumarin and the hydroxylation of
benzopyrene in human placenta. Clin. Pharmacol.

Vol. 37, No. 5, 1993

Ther, 16, 701 (1974).

9) Greenlee, W.E. and Poland, A: An improved assay
of 7-ethoxycoumarin O-deethylase activity. / Phar-
macol, 205, 596 (1978).

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

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

12) Lowry, O.H., Rosebrough, N.J., Farr, A.L. and Ran-
dall, R.]J.: Protein measurement with the folin phe-
nol reagent J. Biol. Chem., 193, 265 (1951).

13) Mamedov, M.D., Hayashi, H., Wada, H., Mohanty,
P.S., Papageorgiou, G.C. and Murata, N.. Betaine
enhances and stabilizes the evolution of oxygen
and the synthesis of APT by cyanobacterial thyla-
koid membranes. FEBS Letters, 294, 271 (1991).



