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Effects of Fasting on Hepatic Metabolism of Sulfur Amino Acids in Rats

Sang Kyum Kim”
College of Pharmacy and Research Center for Transgenic Cloned Pigs, Chungnam National University, Daejeon 305-763, Korea

Abstract — Food deprivation decreases hepatic glutathione (GSH) levels, which is ascribed to alterations in availability of
hepatic cysteine, a rate limiting factor for the GSH synthesis. The present study examines the effects of food deprivation
on hepatic metabolism of sulfur amino acid in male rats. In rats fasted for 24 or 48 hours, hepatic GSH levels were decreased
from 6.70+0.16 umol/g liver to 4.02+0.20 or 4.06=0.07 umol/g liver, respectively. Hepatic S-adenosylmethionine levels
were also decreased in fasted rats, but S-adenosylhomocysteine levels were increased. Hepatic methionine levels were not
changed by food deprivation for 48 hours. On the other hand, hepatic cysteine or taurine levels were increased from
106.2+4.1 to 130.0=2.7 nmol/g liver or from 2.45+0.43 to 5.07+0.78 umol/g liver, respectively, in 48-hour fasted rats.
Activity of cystathionine beta-synthase catalyzed homocysteine to cystathionine, was markedly decreased, but activity of
betaine homocysteine methyltransferase was increased in fasted rats, indicating that methylation of homocysteine to
methionine is activated. Also activity of cysteine dioxygenase, involved in taurine synthesis, was increased. These results
suggested that hepatic methionine levels were maintained in rats fasted for 48 hours through increase in homocysteine
methylation, and hepatic GSH may serve as a cysteine supplier reservoir in fasting state.
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Table I - Effect of fasting on concentrations of hepatic sulfur-containing amino acids and their metabolites in rats

Fed control 24-hour fasted group 48-hour fasted group

GSH (umol/g) 6.70=0.16 4.02+0.20° 4.060.07
SAM (nmol/g) 108.1+3.8 82.5+2.5° 75.7+1.8"
SAH (nmol/g) 254+1.8 32.6+16" 38.3+0.8°
SAM/SAH (%) 434427 255+18" 197+2P

Cysteine (nmol/g) 106.2+4.1% 119.4+0.9" 139.0+2.7°
Taurine (umol/g) 2.45+0.43" 2.92+0.67 5.07+0.78"
Methionine (nmol/g) 64.2+1.5% 61.60.8" 67.5+2.4%

Rats were fasted for 24 or 48 hours. Each value represents the mean+S.E.M. for 4~6 rats. Values with different letters (a, b, c) are
significantly different one from another (one-way ANOVA followed by Newman-Keuls multiple range test, P<0.05).

Table II - Effect of fasting on activities of hepatic enzymes involved in transsulfuration pathways

Fed control 24-hour fasted group 48-hour fasted group
MAT (nmol/min/mg protein) 0.10+0.01% 0.13+0.01* 0.15+0.02"
CBS (nmol/min/mg protein) 17.2+1.3% 11.2+0.7° 94%13°
BHMT (nmol/min/mg protein) 25+0.2° 43%02° 6.220.4°
GCL (nmol/min/mg protein) 7.3+0.3 6.9+0.4" 7.1+0.3°
CDO (nmol/min/mg protein) 0.56+0.12* 0.68+0.10* 1.12+0.13

Rats were fasted for 24 or 48 hours. Each value represents the mean+=S.E.M. for 4~6 rats. Values with different letters (a, b, ¢) are
significantly different one from another (one-way ANOVA followed by Newman-Keuls multiple range test, P<0.05).
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