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Effects of a long-term feeding of a high-carbohydrate diet or
a high-fat diet on hepatic drug metabolism in rats

Atsuko SATOH, Yoshiharu SHIMOMURA, and Masashige SUZUKI

We examined the effects of a high-carbohydrate (CHO) diet or a high-fat (FAT) diet feeding for
approximately 700 days on hepatic drug metabolism in rats (male; 46 rats, female; 42 rats). Hepatic
drug metabolism was evaluated by pentobarbital induced sleeping time. Rats were injected pentobar-
bital (3% solution, Iml/keg b.w.) intra-peritoneally for successive 4 days. On the final day, after
pentobarbital administration, 7-8 animals of each dietary group were sacrificed. Serum pentobarbital
concentrations, and liver microsomal protein, cytochrome p-450 and NADPH-cytochrome ¢ reductase
activity were determined. The rest of rats of each dietary group wére subjected to a pentobarbital
disappearance test. Plasma pentobarbital levels were measured at 15, 30, 60, and 120 minutes after
injection, and a half-life of plasma pentobarbital was determined. In female rats, both of the sleeping
time and the half-life of plasma pentobarbital after pentobarbital injection were shorter in the animals
fed the FAT-diet than in those fed the CHO-diet. Liver microsomal cytochrome P-450 content and
NADPH-cytochrome ¢ reductase activity on the 4th day of the treatment were higher in the animals
fed the FAT-diet than in those fed the CHO-diet. In male rats, however, both of the pentobarbital-
induced sleeping time and the half-life period of plasma pentobarbital after injection were shorter in
the animals fed the CHO-diet than in those fed the FAT-diet on the 1st day of the treatment, but those
were not observed on the 4th day. These results suggest that a long-term feeding of the FAT-diet as
compared with the CHO-diet increases the activity of hepatic drug metabolism in female rats, but not
in male rats.
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Table 1 Composition of experimental diets.

component High-caéiﬁhydrate High-fat diet
(g/100gdiet)
CE-2* 43.76 73.30
Casein 12.14 15.93
Starch 43.48
Soybean — 9.98
Mineral mixture* 0.29 0.35
Vitamin mixture* 0.33 0.43
(% of calorie)
Carbohydrate 70 35
Protein 25 25
Fat 5 40

*Purchased from CLEA Japan Inc., Tokyo.
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Fig. 1 Effects of feeding of a high-carbohydrate
or a high-fat diet on pentobarbital
induced sleeping time.

CHO, high-carbohydrate diet; FAT,
high-fat diet. Points and vertical bars are
means+SEM for 7~8 rats. Points with
the different letters are significantly
different (P<0.05).
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Fig. 2 Effects of feeding of a high-carbohydrate
or a high-fat diet on the serum
pentobarbital concentration on the 4th
day of pentobarbital treatment. CHO,
high-carbohydrate diet; FAT, high-fat
diet. Bars represent means+SEM. The
different letters at the top of each bar
indicate a statistically significant
difference between groups (P<0.05).
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Fig. 3 Effects of feeding of a high-carbohydrate
or a high-fat diet on plasma
pentobarbital half-life in rats on the Ist
and 4th day of pentobarbital treatment.
CHO, high-carbohydrate diet;

FAT, high-fat diet. Bars represent
means+SEM for 7~8 rats. The different
letters at the top of each bar indicate a
statistically significant difference
between groups (P<0.05).
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Table 2 Effects of pentobarbital on liver weight and microsomal protein content.

High-carbohydrate diet High-fat diet
control pentobarbital control pentobarbital
male (8) (8 (7 W)
Liver wt./body wt. (%) 2.3+0.1° 2.8+0.1° 2.4+0.12 2.4+0.1°
Microsomal protein
(mg/g of liver) 7.6+0.3® 7.5+0.3" 10.14+1.2° 8.2+0.7°
(mg/whole liver) 91.7+3.8° 107.2+7.3° 205.5+18.7° 143.7+18.7¢
female v (7 7 (7)
Liver wt./body wt. (%) 2.7+0.2° 2.8%£0.18 2.3+0.1° 2.5+0.1°
Microsomal protein
(mg/g of liver) 8.4+0.3° 7.6+0.4° 9.940.8%¢ 8.0£0.5%0
(mg/whole liver) 73.91+4.52 68.7+3.8° 88.6112.5° 76.1£7.08

Values are means+=SEM. Number of rats are in the parentheses. Values not followed by the same letter are

significantly different (P<0.05).
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Fig. 4 Effects of feeding of a high-carbohydrate

or a high-fat diet on liver microsomal
cytochrome P-450 content. CHO,
high-carbohydrate diet; FAT, high-fat
diet; C, saline treatment; PB,
pentobarbital treatment; P-450,
cytochrome P-450. Bars represent
means*+SEM for 7~8 rats. The different
letters at the top of each bar indicate a -
statistically significant difference
between groups (P<0.05).
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Fig. 5 Effects of feeding of a high-carbohydrate
or a high-fat diet on liver microsomal
NADPH-cytochrome c¢ reductase activity.
CHO, high-carbohydrate diet; FAT,
high-fat diet; C, saline treatment; PB,
pentobarbital treatment. Bars represent
means+SEM for 7~8 rats. The different
letters at the top of each bar indicate a
statistically significant difference
between groups (P<0.05).
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