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Short-term alteration in voluntary feed intake after selenium
supplementation in Angora goat kids
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Abstract The objective of this study was to
examine the effect of selenium (Se) supple-
mentation on voluntary feed intake in Se-deficient
Angora goat kids and its temporal relationship to
alterations in the concentrations of thyroid
hormones in plasma and the activity of glutathione
peroxidase in serum. Angora goat kids were fed
pelleted lucerne with a Se concentration of 20 ug/kg
of dry matter (DM) and treated orally with either
Se (0.1 mg/kg of liveweight weekly, as sodium
selenate) or deionised water. Supplementation with
Se had no effect on DM intake measured over 21
days. Serum activity of glutathione peroxidase was
increased by Day 1 of treatment (P < 0.001), plasma
concentration of thyroxine was decreased by Day
21 of treatment (P<0.01), and plasma concen-
tration of triiodothyronine was unaffected by
treatment. It is concluded that increased appetite is
unlikely to be the primary mechanism involved in
the response to Se supplementation in Angora goats.
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INTRODUCTION

Impaired liveweight gain is commonly associated
with selenium (Se) deficiency in growing ruminants
(Underwood 1977) but the mechanism is not
known. Dietary Se can affect thyroid hormone
metabolism and the antioxidant status of calves
through the actions of the selenoproteins type I
5-deiodinase and glutathione peroxidase (Walsh
et al. 1992; Wichtel 1996). Although these
mechanisms could be involved in the impaired
growth of Se-deficient calves, Ewan (1976)
provided evidence that in Se-deficient rats impaired
growth could be partly explained by a direct
depression of voluntary feed intake. Se deficiency
may alter appetite via a mechanism which does not
involve glutathione peroxidase and type 1 5 -
deiodinase. In ruminants, changes in voluntary feed
intake after supplementation with Se have not been
investigated.

The objective of this study was to examine the
effect of Se supplementation on voluntary feed
intake in Se-deficient Angora goat kids and its
temporal relationship to alterations in the
concentrations of thyroid hormones in plasma and
the activity of glutathione peroxidase in serum.

MATERIALS AND METHODS

Castrated Angora goat kids (« = 14), between 6
and 7 months old and weighing 21.7 kg (SE = 1.0),
were shorn and housed in individual pens on
sawdust. Kids were matched for liveweight and
within each pair were assigned randomly to one of
two treatment groups: treatment at weekly intervals
with a drench containing sodium selenate dissolved
in deionised water, providing Se at a rate of 0.1
mg/kg of liveweight, or treatment with an equivalent
volume of deionised water only. The goats had
been fed pelleted lucerne (Medicago sativa)
containing low concentrations of Se (0.02 mg/kg
of dry matter (DM)) since weaning at 2 months of
age. Composition of the pellets is presented by
Wichtel et al. (1996) (this issue). During the
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experimental period, the pellets were fed from
buckets daily at 0800 and 1600 h. Each kid received
an identical ration which was 1.5 times the largest
previously recorded intake. Feed refusals were
weighed twice daily to calculate intake. One week
was allowed for adaptation to the pens, and baseline
daily intakes were recorded for 4 days before the
first treatment. The experimental period was 21
days, beginning on 22 March. All kids had been
treated 3 months previously with 400 mg of iodine
as iodised poppy seed oil (Lipiodol®, Rhone
Merieux, Wellington). The kids each received 2 ml
orally of a solution containing 28 mg/ml copper
(as copper sulphate) and 50000,2500, and 20 i.u./ml
of vitamins A, D, and E, respectively, before the
start and on Day 11 of the experiment.

Blood samples were obtained immediately
before treatment, and on Days 1, 3, 7, 14, and 21
post-treatment. Blood was drawn from the jugular
vein into EDTA-anticoagulant tubes and into plain
serum-separator tubes (SST Vacutainer®, Becton-
Dickinson, Rutherford, N. J., USA). After
centrifugation, plasma and serum were decanted
and frozen at -80°C until assays for total
triiodothyronine, total thyroxine, and glutathione
peroxidase were performed. Liveweight was
recorded at the start, midpoint, and end of the trial.

Details of the radioimmunoassay for total
concentrations of triiodothyronine and thyroxine,
and the methods for feed analysis are presented by
Wichtel et al. (1996) (this issue). Glutathione
peroxidase activity was measured using the method
of Thompson et al. (1980) modified for an Hitachi
911 clinical chemistry analyser (Boehringer
Mannheim, Auckland) and using t-butyl hydro-
peroxide as substrate. One unit of glutathione
peroxidase activity is that amount of enzyme
bringing about the oxidation of NADPH at the rate
of 1 mole/sec.

Table 1 Effect of oral treatment with sodium selenate
on the least squares means for serum Se, liveweight
gain, and feed-to-gain ratio for Angora goat kids fed
lucerne pellets.

Variable

Serum Se (nmol/litre)
DayO
Day 21

Liveweight gain (g/day)
Feed:gain (g/kg)

Control

108
103
65.5
64.7

Se

111
709

53.
55.

7
3

SE

7
43

9.8
8.5

Effect3

NS
***
NS
NS

aNS = not significant; *•*=/>< 0.001.

Statistical analysis was performed using analysis
of variance and covariance, utilising the general
linear model procedure of SAS (SAS 1988). The
effect of treatment was examined separately for
each time period, with pre-treatment values used
as covariants. For the purposes of statistical
analysis, mean daily DM intakes were calculated
for the periods 0-3, 4-7, 8-14, and 15-21 days,
adjusting for initial metabolic weight and using
baseline intake as a covariant. Means reported are
least squares means ± standard error (SE).

RESULTS

Supplementation with Se markedly increased
(P< 0.001) serum Se concentrations but had no
effect on the daily DM intake measured over 21
days (Fig. 1). The liveweight gain and gain-to-feed
ratio did not differ between groups (Table 1).

Serum activity of glutathione peroxidase was
increased (P < 0.001, Fig. 1) and plasma concen-
tration of thyroxine decreased (P < 0.01, Fig. 2) in
response to Se supplementation. Plasma concen-
tration of triiodothyronine was unaffected by
treatment (Fig. 2). The activity of glutathione
peroxidase in serum increased rapidly in response
to treatment, differing from that of the controls by
24 h after supplementation. Thyroxine tended to
be lower (P < 0.10) for the treated kids at 14 days
and was significantly lower (P < 0.05) at 21 days
after the start of treatment.

DISCUSSION

This study has shown that Se supplementation of
kids does not affect intake of a Se-deficient diet
during the first 3 weeks after treatment. This finding
differs from results reported for rats (Ewan 1976)
and chicks (Bunk & Coombs 1980) and suggests
that increased appetite is unlikely to be the primary
mechanism involved in the response to Se
supplementation in Angora goats (Wichtel et al.
1996, this isue).

The magnitude and types of response to Se
supplementation may depend on the degree of
deficiency in the treated animals. In the present
study, serum Se concentration measured before
treatment (Table 1) indicated that the kids were
deficient in Se based on previous growth responses
to Se supplementation (Wichtel et al. 1996, this
issue) but appetite was not affected by supple-
mentation with Se. In contrast, Ewan (1976) found


