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Dietary Fish oil Lowers Plasma Butyrylcholinesterase Activity in Healthy Cats
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Abstract: Diets containing either fish oil or sunflower oil were fed to six healthy cats according to a cross-over
design with feeding periods of 4 weeks. The diet with fish oil significantly lowered plasma butyrylcholinesterase
activity. It is suggested tentatively that dietary fish oil could be of use in treatment and/or prevention of diabetes
in cats
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Introduction

The biological function of plasma butyrylcholinesterase has not been established, but the enzyme may be involved
in lipid metabolism. High activities have been observed in human patients with obesity and/or hyperlipoproteinaemia
(Kutty, 1980) and also in rats with induced diabetes (Patel et a/., 1990). The type of dietary fat affects the activity
of butyrylcholinesterase. In rats, dietary fish oil versus corn oil raised the activity (Van Lith et a/., 1990}, but in a
study with piglets dietary fish oil lowered butyrylcholinesterase activity Rey et a/., 2000). In humans, fish
consumption also caused a decreased activity of the enzyme (Van Houwelingen et a/., 1987). Possibly, the effect
of fish oil on butyrylcholinesterase activity is species dependent. In the course of a study (Plantinga et a/., 2003)
on the effect of dietary fish oil on the composition of cholesteryl esters in adult, healthy cats, we had the
opportunity to determine the activity of butyrylcholinesterase in plasma. The results are reported here.

Materials and Methods

Six adult European Shorthair cats were used. The animals were housed in a group, but were individually fed for
two 2-hour periods each day. During the feeding times, the diet was freely available. The study had a cross-over
design with feeding periods of 4 weeks.

As base diet, a commercial dry cat food was used (Carocat, chicken/rice; Vobra B.V., Loosbroek, The Netherlands),
but no fat was sprayed onto it while it was in meal form. The base diet was mixed with either menhaden oil or
sunflower oil to a final level of 12.5 %, and was subsequently pelleted. Chemical analysis showed that the
sunflower and fish oil diets contained 18.8 and 18.5 % crude fat and had n-3: n-6 polyunsaturated fatty acid ratios
of 0.008 and 1.165, respectively. Mean intake of the fish-oil diet was 45.7 + 13.9 g/day (mean + SD, n=6} and
for the diet with sunflower oil it was 49.6 + 18.4 g/day.

At the end of each feeding period, venous blood was obtained from the jugular vein and collected in heparinized
tubes, while the cats were sedated with medetomidine and had been withheld from food for 8-12 hours. Plasma
was isolated by centrifugation and kept at —20 °C until analysis of butyrylcholinesterase activity with a commercial
kit (cat. No.1447297, Boehringer, Mannheim, Germany) and a Cobas-Bio autoanalyzer {(Hoffmann- La Roche BV,
Mijdrecht, The Netherlands).

Results and Discussion

The effect of dietary fat type on plasma butyrylcholinesterase is shown in Table 1. In each cat, the diet with fish
oil lowered the activity. The decrease was statistically significant (P < 0.05; paired Student’s t test), the group-
mean decrease being 13 %. The results of this study support data in humans (Van Houwelingen et a/., 1987) and
piglets (Rey et al., 2000}, showing that dietary fish oil lowers butyrylcholinesterase activity. It may be noted that
butyrylcholinesterase activity in the cats was five-fold higher than the activity found in piglets (Rey et a/., 2000}
and 25-fold higher than that reported for rats (Van Lith et al., 1990). The assays were done using the same
substrate, i.e. butyrylthiocholine. Thus, there is marked species difference with regard to the activity of plasma
butyrylcholinesterase.

In rats, the induction of diabetes by streptozotocin caused a rise in butyrylcholinesterase activity while treatment
with insulin resulted in normalization of the activity (Patel et a/., 1990; Annapura et a/., 1991). Administration of
a specific inhibitor of butyrylcholinesterase after induction of diabetes reversed the glycaemia (Annapura et al.,
1991). In human patients with type 1 or type 2 diabetes butyrylcholinesterase activity was elevated (Abbot et a/.,
1993). Diabetes mellitus is fairly common in the cat. The present observation that fish oil feeding lowered
butyrylcholinesterase activity in cats could imply that fish oil might decrease the negative effects of diabetes and/or
is protective. There is evidence that in humans the intake of fish could lower the risk of developing diabetes
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Table 1: Effect of dietary fat type on plasma butyrylcholinesterase activity in individual cats

Cat No. Plasma butyrylcholinesterase activity (U/L)
Sunflower oil Fish oil

1 3153 2692
2 3447 3427
3 3035 2176
4 4092 3265
5 1842 1726
6 3433 3251

mellitus (Storlien et a/., 1996).
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