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Abstract

Ten Friezian cows at late stage of gestation were intramuscularly
injected with 100 mg of selenium as sodium selenite at a rate of two
doses with one week in-between. Seven pregnant animals were left with-
out treatment as controls. Weight of their calves at birth and every
week for 15 week were recorded, and blood samples on 1,10, 20, 30 &
40 days post-natal were taken for hormonal analysis. Selenium supple-
mentation improved the live body weight of calves with a mean 10.7 Kg
extra gain and a mean 13..74% faster growth rate at the end of experi-
mental period. The overall mean of weight gain and relative growth rate
of calves per week were significantly increased (4.24 vs. 3.64 kg and
8.42 vs. 7.84%, respectively). Serum growth hormone (total, free and
binding forms), prolactin (total and binding forms) and thyrotrophic hor-
mone of one day old calves were significantly increased after dam sup-
plementation. Furthermore, selenium exerted its favourable effect on
growth hormone and thyrotrophic hormone up to 40 days post-natal.

INTRODUCTION

Calves in Egypt are encountered with several problems that may interfere with
their physiological parameters and equilibrium. Morbidity and mortality rates are higher
in new-born animals than in any other age group, and prevention of losses among them
assumes special importance. Most of such losses are caused by faults in management
of dams at late stage of gestation, and cannot be considered as due to diseases. These
congenital defects may be caused by deficiencies of specific nutrients in the diet of
dams, particularly trace elements. Selenium administration during late pregnancy of
dams has been recommended in order to reduce the risk of nutritional muscular dystro-
phy and the resultant high mortality rate in young calves in selenium-deficient areas
(Awad et al., 1985). Selenium-responsive unthriftiness is characterized by inability of
calves to maintain optimum growth rate, which is probably widespread and economi-
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cally significant in apparently normal animals (Blood et al., 1983).

The objective of the present study is to evaluate the effect selenium injection of
cows during the last month of pregnancy on the growth rate of new-born calves and

on their metabolic hormones.

MATERIALS AND METHODS

The experiment was carried out on 17 Friezian cows in Breeding station at Sak-
ha, Kafr El-Sheikh province, Animal Production Research Institute. The animals were 5-8
years old in late stage of pregnancy and calved during the period from August to No-
vember. They were tied in open shed and fed on ration consisted of concentrates and
rice straw. The concentrates contained 65% cotton seed cake, 20% wheat bran, 12%
rice polish bran, 2% lime and 1% common salt. Green corn (Darawa), when available,
was offered to these animals during this period. Ten animals were i.m. injected with
100 mg selenium as sodium selenite, at a rate of two doses with one week in between.
Seven animals were left without treatment as control cases.

Weight of calves at birth and every week for 15 weeks were registered for cal-
culation of the weight gain and relative growth rate per week. Blood samples were col-
lected at 11 Q'Clock A.M., from new-born calves on 1, 10, 20, 30 & 40 days post-
natal.

Blood serum samples were assayed for growth hormone (STH), prolactin (PRL)
and thyrotrophic hormone (TSH), by using immunoassay method (agglutination inhibi-
tion test) according to Wide (1962) and Schuurs (1969), as described by El-Ghandour
(1985). The test depends upon the ability of hormone to neutralize its specific rabbit
antisera and thus, inhibits the tendency of hormone sensitized sheep red blood cells to
be agglutinated by the antisera. STH and PRL were received from the National Institute
of Arthritis, Diabetes, Digestive and Kidney Diseases (NIADDK, USA), and TSH was of-
fered by Aboul-Ela (1983), who prepared it from the pituitaries. Their antisera were
prepared according to the procedure mentioned by Tadeusez (1974). The serum pro-
tein binding potency to STH or PRL was estimated by using the direct agglutination
test (El-Ghandour, 1985) which depends upon evaluation of the serum hormone levels
before and after the addition of its specific coated sheep red cells. The obtained titres
were compared with the standard log-dose response curve of each hormone against
their corresponding titres.

The data were statistically analysed according to Snedecor and Cochran (1973).
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RESULTS

The weekly live body weight, weight gain and relative growth rate of calves were
presented in Table 1 and figure 1. The birth weight of calves was not significantly af-
fected after pre-partum selenium injection of their dams, while, the effects on live
body weight, weight gain and relative growth rate were significantly obvious after 5
weeks post-natal at different intervals. The overall mean of weight gain and relative
growth rate per week during the experimental period (1-15 weeks post-natal) were sig-
nificantly increased (4.24 vs. 3.64 kg & 8.42 vs. 7.84%, respectively).

Serum hormonal profile of calves during 40 days post-natal were recorded in
Table 2. A significant increase of serum STH (free, total and binding forms) were
noticed in calves during the different post-natal periods after selenium supplementa-
tion of their dams. Seum PRL levels (total and binding forms)were fluctuated signifi-
cantly during the post-natal period, while, the free form was stable within a limited
range (0.15-0.59 {U/mi) in both supplemented and control cases. Thyrotrophic hor-
mone level was increased significantly within a range between 3.71-6.43 CU/ml| due to
supplementation, as compared with the unsupplemented cases (2.42-3.12 CU/ml),
with significant variations on 1, 10 & 30 days post-natal.

DISCUSSION

Selenium supplementation of dams during the last month of pregnancy showed a
significant improvement in growth performance of calves (Table 1 & figure 1), while,
the birth-weight didn't reflect this effect. Perry et al. (1978) recorded the same ap-
proach after selenium supplementation of dams at a rate 1, 2 or 5 mg per cow daily
starting 90 days pre-partum (35,32 &37 kg birth-weights respectively, compared with
38 kg in unsupplemented cases). On the contrary, Awad et al. (1985) demonstrated a
trend in favour of heavier birth weight of calves delivered from supplemented buffa-
loes. On the other hand, Gitter et al. (1978) reported a significant decrease of birth
weight of calves of selenium deficient dams.

In the present study, the effect on live body weight, weight gain and relative
growth rate were more obvious after 5 weeks post-natal. During this period, the ani-
mals turned out to pasture, which was considered as a critical time for animal selenium
status (Prospova et al., 1982, Gleed et al., 1983,Cagnasso et al., 1984 and Pehrson
and Johnsson, 1985 b). The prolonged effect of selenium supplementation (15 weeks)
was confirmed by Pehrson and Johnsson (1985 a), who mentioned that, oral adminis-
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Figure 1. Live body weight, weight gain and relative growth rate of calves delivered
from Se-supplemented dams (_ A____) and in control cases (__m___)
during post-natal period period (0-15 weeks).
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tration of 30 mg selenium given twice during late pregnancy resulted in an equal and
satisfactory selenium status in both cows and their calves at birth and during the next
2-3 months. Within available literature, Davis (1974) observed a 15% faster growth
rate during the nine months after weaning among beef calves which received one to
three doses of 20 mg sodium selenite. Perry et al. (1976) obtained a significant in-
crease (P< 0.05) in body weight gain from adding 0.1 mg selenium / kg to a finishing
beef cattle. Also, Gleed et al. (1983) concluded that supplementing the steers with se-
lenium improved their growth rate even in the absence of clinical disease. They report-
ed on increase in growth rate, yielding an additional 10 to 20 kg live weight gain per
annum. It is noteworthy to mention that our experiment yielded a mean 10.7 kg extra
gain in body weight and a mean 13.74% faster growth rate in calves delivered from
supplemented dams at the end of the experiment (15 weeks). In addition, the overall
mean of weight gain and relative growth rate of calves per week were significantly in-
creased, when compared with control cases (2.24 vs. 3.64 kg & 8.42 vs. 7.84%, re-
spectively).

In order to clarify the effect of selenium supplementation on growth rate of
calves during the suckling period, endocrinological factor that control growth was stud-
ied. There is no doubt that certain trends existed in hormone values after selenium
supplementation of dams, most notably the significant increase in their values in calves
one day after birth (Table 2). This indicated that the foetus can sequester the element
from the dams, and an additional amount can be consumed by the neonate via colos-
trum (Koller et al, 1984). The foetal pituitary is functional during pre-natal period
(McDonald, 1980 and Wahba et al., 1988), and it is suggested that it can be affected
by selenium passing across the placenta. in this respect, Youssef et al. (1988) con-
cluded that selenium has a favourable effect on the anterior pituitary hormone secre-
tion in Egyptian bufflaces after parturition.

In supplemented cases, growth hormone (total form) fluctuated in non-linearity
pattern within range between 13.93 and 17.03 |U/ml, during the period of experiment
(1-40 days post-natal), while, in unsupplemented cases the level steadily increased
from 6.65 up to 11.29 IU/ml. Hart et al. (1981) detected that there was a tendency
for growth hormone to be higher during the pre-weaning period (1-27 days) then, after
weaning. The manner of the free hormone was like the total form, while, the protein
binding form was in parallel with the increased secretion of the hormone which was ad-
justed according to its demand. Tietz (1997) mentioned that growth hormone inter-
acts with its specific receptor sites in the liver. It stimulated secretion of peptides
called somatomedins, which circulate in blood complexed with a plasma binding protein.
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Their effects include enhanced incorporation of sulfate into cartilage and stimulation of
synthesis of DNA and RNA for collagen formation. Somatomedins also appear to be re-
sponsible for trophic effects of growth hormone on connective tissue,bone and muscle.
It is considered that, the increased growth hormone level with its regulating binding
mechanism can improve growth rate and body weight gain in supplemented cases by
its promoting protein deposition, hyperglycaemia, lipolysis and skeletal growth (Welsh,
1985). However, McDonald (1980) stated that growth is not indispensable for the nor-
mal somatic development of the foetus and newborn.

The free form of the prolactin hormone in the serum was not affected in supple-
mented cases (Table 2). It was not a steady pattern during the period of the experi-
ment, while, the total binding forms were significanly increased one day post-natal in
calves from supplemented dams. Their variable levels are of great significance. They
modulate the free hormone level in the blood and regulate hormone utilization accord-
ing to its demand in the body. Hart et al. (1981) observed a large range in the prolac-
tin values obtained in individual calves during their fish 110 days of life. Also, Tietz
(1987) mentioned that prolactin secretion is pulsatile and diurnal and it is considered
as tissue builder that having more specific target organs.

Thyrotopic hormone has a significant role in growth rate of calves by its in-
fluence on the thyroid gland, which is functionally active at birth (McDonald, 1980 and
Hart et al. 1981). Fabry (1983) considered thyroid hormones and STH as potential
predictors of growth rate. Selenium supplementation improved significantly (P <
0.001) TSH secretion (Table 2) during the period of experiment (the average 4.66 vs.
2.72 U/ml in unsupplemented cases). These results confirmed the effect of selenium
on the anterior pituitary gland in the early post-natal period. Shamberger (1983) cited
that glandular tissues, especially, the pituitary gland and liver have greatest selenium
concentrations. He added that selenium has several specific metabolic functions, the
most important of which is the protection of the biological membranes from lipid per-
oxidation.

From the afore-mentioned results, it is concluded that the increased body
weight gain and growth rate of calves during the post-natal period after selenium sup-
plementation of dams, may be attributed to their effect on the anabolic hormones se-
cretion and their protein-binding mechanism.
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