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ABSTRACT

The vitamin E (a-tocopherol) requirement of adult cats fed diets containing high levels of
fish oil was investigated. Thirty-two (16 male, 16 female) adult domestic cats (Felis
catus) were randomly allocated to four groups according to sex and fed one of four
experimental diets (A, B, C, and D) for 126 days. The cats were housed in large outdoor
pens in groups of 8 cats. Diets A, B, C and D contained approximately 300 g of fish oil
per kg diet dry matter and were supplemented to contain 0, 5, 10, and 15 IU DL-x-
tocopheryl acetate per g added fish oil per kg diet, respectively. The diets were provided
ad libitum with water being available at all times. Food intake was measured daily and
body weights were measured at weekly intervals. Blood samples were taken from the
jugular vein of each cat at bi-weekly intervals during the study. Blood samples were
analysed for plasma o-tocopherol, red blood cell H>O; (4 and 2 %) haemolysis, the ferric
reducing ability of plasma, plasma lipid peroxides, plasma triglycerides, alkaline
phosphatase and whole blood lymphocyte proliferation.

All cats rem.ained healthy throughout the study except one female cat who was
removed after 3 weeks due to poor food intake. The four diets were analysed and found to
be free of peroxides. The average daily metabolisable energy intake of the cats on diet A,
B, C and D at the end of study were similar and were 289, 261, 256, and 267 kJ-kg" body
weight, respectively. No clinical signs of vitamin E deficiency were observed in any of the
cats. The plasma a-tocopherol concentrations of the cats in the four groups at the start of
the study were not significantly different between the four groups (mean = SEM, 3.4 £ 0.2
ug-ml™"). When the cats were fed diet A (unsupplemented), the mean plasma a-tocopherol
concentration remained relatively low and the RBC 4 % H,0, haemolysis remained high,
while the RBC 2 % H;0, haemolysis decreased consistently. Plasma lipid peroxides
remained relatively low throughout the study. The ferric reducing ability of plasma status
was compromised in the cats on the unsupplemented diet. There was no significant (P <
0.05) difference in any of the response parameters measured amongst the cats fed diets B,
C and D except for the RBC 4 % H;0, haemolysis of the cats on diet B which was
significantly higher than those on diet C and D at week 4 and week 8, and the LPO value
of the cats on diet D which was significantly higher than those of the cats on diet B and C

at week 4.
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The vitamin E requirement of adult cats fed a high level of fish oil, using the
response parameters measured, was estimated to be between 0 and 5 [U of vitamin E per g
added fish oil per kg diet. The current recommendation of the Association of American
Feed Control Officials (10 IU vitamin E/g fish oil/kg diet) appears to be well in excess.
The results from the present study also showed that there was no beneficial effect of
dietary vitamin E on whole blood cell proliferation when vitamin E levels were 150 % of
the recommendations of the Association of American Feed Control Officials. The vitamin

E requirement of adult cats to optimise immune response warrants further investigation.
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GENERAL INTRODUCTION

The domestic cat (Felis catus) is a member of the Felidae family of the order Carnivore
and one of the most popular companion animals. Part of their attraction lays in their
playful behaviour (Houpt et al., 1988). In recent years researchers have discovered that
the relationship between humans and their pets provides numerous physiological and
psychological benefits to the owner (Case ef al., 1995).

Besides proper health care and medical attention, nutrition is considered to be an
important component of the care of cats. Nutritional balance and preferences of diets must
be considered when a diet is formulated for cats by an animal nutritionist (Case et al.,
1995). It is well known that many cats prefer fish and consequently, numerous cat foods
are composed of fish or flavoured with fish (Houpt e al., 1988). However, there have
been several reports of vitamin E deficiency in cats as a result of the exclusive feeding of
fish and fish based diets (Cordy and Stillinger, 1953; Coffin and Holzworth, 1954,
Munson et al., 1958; Griffiths et al., 1960; Watson et al., 1973; Gaskell et al., 1975;
Flecknell and Gruffydd-Jones, 1978; Summers er al., 1982; Koutinas er al., 1993,
Tidholm, 1996) over the last 50 years.

The vitamin E requirements of other animal species such as humans, rats, pigs,
dogs, and guinea pigs have been extensively studied (Van Vleet, 1975; Farrell er al.,
1985; Hakkarainen et al., 1986; Jensen et al., 1988a; Mahan, 1991; Meydani et al., 1991,
Cho and Choi, 1994; Barja et al., 1996; Wang et al., 1996; Kubo et al., 1997). These
studies have demonstrated that the in vivo vitamin E requirements are markedly
influenced by dietary composition. A high dietary level of polyunsaturated fatty acids
increases the requirement for vitamin E as a result of the increased susceptibility of
tissues to peroxidation (Duthie, 1993). The dietary vitamin E requirement of cats has been
set at 30 IU-kg_ldry matter: a figure mostly extrapolated from other animal species (NRC,
1986). In order to prevent vitamin E deficiency in cats fed commercially sold, fish based
diets, the Association of America Feed Control Officials (AAFCO, 1997) recommends
that diets containing fish oil should be supplemented with 10 IU of vitamin E for every g
of fish oil per kg diet. AAFCO (1997) failed to provide evidence to substantiate this value
and, therefore, the exact vitamin E requirements of cats fed high levels of polyunsaturated
fatty acids are still largely unknown.



The main objective of this study was to determine the vitamin E requirement of
cats fed high dietary levels of polyunsaturated fatty acids from fish oil. This study was
also undertaken to obtain baseline data on a-tocopherol levels in blood plasma of adult

cats, which can be used in the diagnosis of vitamin E deficiency.



