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Effects of Different Fat Emulsions on Hepatic drug Metabolism in Diabetic Rats Receiving Total Parenteral Nutrition
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Fat emulsion ; Total parenteral nutrition ; Diabetes mellitus ; Drug metabolism ; Enzyme ; Soybean oil ; Fish oil
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This study was designed to investigate the effects of different fat emulsion on hepatic microsomal drug metabolism in rats with or



without diabetes mellitus when total parenteral nutrition (TPN) was administered. Male Wistar rats were divided into 5 groups: one
normal group (NC) with normal rats fed with chow, and 4 experimental groups which were normal TPN rats with fish oil infusion (NF),
normal TPN rats with soybean oil (NS), DM-TPN rats with fish oil (DF), and DM-TPN rats with soybean oil (DS). DM was induced by
injecting streptozotocin into the tail vein of the rats. The basal TPN solution were identical except for the fat emulsions which was made
of soybean oil or fish oil. The experimental period was 7 days. After TPN stopped overnight, livers were excised and microsomal
enzyme activities were analyzed. Three enzymes benzo(a) pyrene hydroxylase, pentoxyresorufin o-deethylase and aniline hydroxylase
were included. After the enzymes were measured, cytochrome p-450 isoforms which corresponding to these enzymes were identified by
electrophoresis and immunoblotting. The results demonstrated that compared with NC group, NS group had lower benzo(a)pyrene
hydroxylase and aniline hydroxylase activities, whereas DS group had no differences in the 3 enzyme activities from those of the NC
group. On the other hand, pentoxyresorufin o-deethylase activity was significantly higher in NF and DF groups, and benzo(a)pyrene
hydroxylase activity was also higher in DF group than in NC group. The amount of cytochrome p450 isoforms corresponding to these
enzyme activities which are 1A1, 2B1 and 2E1 had paralleled response when measured by immunoblot assay. These results revealed
that different fat emulsions infused by TPN resulted in the differences in hepatic microsomal enzyme activities. TPN with fish oil did
not reduce the enzyme activity as well as cytochrome p450 isoforms, some enzyme activities were even enhanced in fish oil groups,
regardless the rats were diabetes or not. On the other hand, some enzyme activities in soybean oil infusion groups were reduced in this
study. This results suggest that hepatic drug metabolism may be enhanced when fish o1l was administered, and fish oil can be used as a
favorable fat source for TPN or DM-TPN patients.



