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ABSTRACT

The objective of this study was to investigate the interrelationship of weight and hormonal changes through the
administration of vitamin A to first time pregnant heifers. A total of 28 Korean heifers was used for this study. The
heifers were divided into two groups - with vitamin A (n=14) and without vitamin A (control) (n=14) in the feed.
Body weight increased in vitamin A treated heifers starting 9 months until 15 months. After pregnancy, vitamin A
treated heifers were found to maintain higher body weights than the control group. Pre-pregnancy and post pregnancy
progesterone levels were not different between the two groups. Serum estradiol levels of heifers at different growth
stages showed relatively higher E2 levels than the control. Also, the control during pregnancy may show higher serum
E2 levels than the vitamin A treated heifers. The growth phase serum estradiol levels in heifers may be relatively
higher than the control. During pregnancy it showed a similar trend. Serum levels of vitamin A treated heifers did
not differ from pregnant heifers at 5 months of age. However, after 5 months from conception until 8 months of
treatment it showed a high level. Serum cholesterol in pregnant cows was higher in the control group than the
treatment from beginning until the end of pregnancy. This is considered to be related to fetus development during

pregnancy, as well as the mother's health.
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INTRODUCTION

Nutrition plays a primary role for the optimum expression
of reproduction. Apart from energy and protein intake, the
micronutrients (vitamins and minerals) are highly essential for
better reproductive efficiency. Though these micronutrients are
required in very minute quantities, they are considered indispen-
sable for normal cellular metabolism, growth and maintenance
including reproduction. The beneficial effects of vitamin A in
controlling various maladies causing reproductive failure have
been well documented (Yildiz et al., 2005).

Vitamin A is essential for the normal functioning of the
retina, growth and differentiation of epithelial tissue, and em-
bryonic development, reproduction and bone growth. It is highly
essential for maintaining the health and integrity of epithelial
tissues in the body. Vitamin A mostly converted by the mucosa
of the small intestine and appears to be the most efficient

provitamin (Hurley and Doane, 1989). Periparturient cows un-

dergo intense mammary growth and marked production of co-
lostrum rich in vitamin A during gestation, its circulatory levels
decreases at the parturition, which is reported to predispose
such animals to severe health problems including mastitis, re-
tained placenta and metritis (Chawla and Kaur, 2004; Daniel
et al., 1991). Progesterone is required for the maintenance of
pregnancy in animals. It is a hormone with different actions
dependent on the periods in the estrous cycle and regulates
maturation of the oocytes, ovulation, myometrial quiescence,
mammary gland growth and endometrial enzymes. Progesterone
follows a regular pattern during pregnancy and declines in the
prepartum period and at parturition in cattle. The natural pro-
gesterone levels in plasma show a large variation, depending
on the species, sex, age and physiological status (Eissa et al.,
1995; Silver, 1994; Yildiz and Cay, 2002). The objective of
the study was to investigate the effects of vitamin A on the
secretion of reproductive hormone for growth and physiology

of pregnancy in the first administration to pregnant cattle. In
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addition, the aim of this study was to find out the interrelation-
ship of weight and hormonal changes through the administration

of vitamin A to first time pregnant heifers.

MATERIALS AND METHODS

The experiment was carried out using 28 female healthy
Korean heifers of 150 kg body weight. Fourteen (14) heifers
were treated with doses of vitamin A (Table 1), and another 14
served as control (without vitamin A). Body weight of control
and treated animals were measured every month. Changes in
progesterone level and estradiol levels were examined before
and after pregnancy. Serum cholesterol and vitamin A levels
were also examined every month during pregnancy for the
hormonal changes.

To measure the level of vitamin A in plasma and activity
of progesterone level and estradiol levels, blood was collected
using heparinised vacutainer tubes. The plasma and the red
blood cells were separated by centrifugation (2,500 g, for 15
min at 4C). The plasma was frozen at —20C for further
determination of vitamin A and other studies. These tests were
done using different methods (Table 2).

RESULT

Body weight of heifers treated with vitamin A were signi-

Table 1. Doses of vitamin A according to body weight

S. No. Body weight Dose of vitamin A
1 150 kg 7,000 TU
2 200 kg 9,000 TU
3 250 kg 11,000 IU
4 300 kg 13,000 IU
350 kg 15,000 IU
6 400 kg 17,000 1U

Table 2. Test methods for the different hormones

ficantly higher compared to normal animals before and after
pregnancy (Fig. 1 (A) and (B)).

Progesterone level before pregnancy slightly increased with
increasing body weight. The results indicate that values of
progesterone increased slightly on the 1* month of pregnancy,
declined at 2™ to 4™ months, increased sharply at 5" month,
peaked at 6" ~7" month, and then rapidly declined a day after
parturition (Fig. 2 (A) and (B)).

In ovulatory cattle, estradiol concentration decreased during
the 2™ and 3™ months and after that increased in non-treated
animals without any regulation in the concentration of estradiol
level (Fig. 3 (A) and (B)).

There were no significant changes on the concentration of
vitamin A during pregnancy in non-treated cows (Fig. 4). The

serum cholesterol in pregnant cows was higher in the control
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Fig. 1. Cattle heifers step-by-step weight change before (A) and
after pregnancy (B).

S. No Test name Test method Test equipment Reagent
1 Progesteron ECLIA Cobas 6000 (Roche, Germany) Progesteron (Roche, Germany)
2 Estradiol ECLIA Cobas 6000 (Roche, Germany) Estradiol (Roche, Germany)
3 Vitamin A HPLC Agilent 1200 series HPLC/UV
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Fig. 2. Growth in heifers first pregnant cows (A) and serum
progesterone levels (B).
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Fig. 3. Growth in heifers first pregnant cows (A) and serum
estradiol levels (B).
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Fig. 4. Serum vitamin A level during pregnancy.

group than in the vitamin A treated animals from beginning

until the end of pregnancy (Fig. 5).

DISCUSSION

Other than its positive effect on body weight, some resear-
chers also found that vitamin A regulates vision, growth, and
affects the overall health of animals (Zile and Cullum, 1983,
Chew, 1987). It is very important for maintaining the health
and integrity of epithelial tissues in the body.

The concentration of progesterone increased slightly during
the first 2 months and 4 months of pregnancy (Eissa et al.,
1995). Their values reached their peak levels on the 7™ month
of the pregnancy period, decreased significantly at day 7 pre-
partumand dropped sharply after parturition. EissaandEl-Belely
(1990) reported that the plasma concentrations of progesterone
increased until the 3™ month of gestation, then decreased sig-
nificantly on the 4™ month. The higher values of progesterone

during the first trimester of gestation might be associated with
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Fig. 5. Serum cholesterol level during pregnancy.
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the formation of accessory luteal tissue a rising from an ovula-
tion which frequently occurs with in the gestation period. The
findings are in agreement with earlier reports (EissaandEl-
Belely, 1990, Mugerwa and Tegegne, 1989).

The increase in estradiol level with advancing pregnancy
was reported in other domestic animals (Jain and Madan, 1989;
Patel et al., 1992). Also, estradiol level rises in the latter part
of gestation in cows (Hoffman et al, 1997).

From 3 to 6 months of pregnancy the concentration of vi-
tamin A increased in treated animals which is similar to the
earlier study of Haliloglu et al. (2002). They found that vitamin
A levels in the plasma were influenced by the stage of the
estrous cycle or pregnancy and were related to bovine luteal
function.

The cholesterol level in seven-month pregnant heifers, after
falling sharply in the control and treatment groups are common.
Guedon et al. (1999) also reported significant decrease in cho-
lesterol values at the end of pregnancy, were minimal (1.01 +
0.03 g/1) at parturition, and increased again up to 9™ week post
calving. The serum non-esterified fatty acids (NEFA) and
cholesterol concentrations have potential as indicators of disease
risk in dairy cows (Kaneene et al., 1997). This is considered
to be related to the fetus development during pregnancy, as

well as the mother's health.

CONCLUSION

The data presented in this study showed that vitamin A
could improve the productivity of the fetal bovine growth as
well as progesterone production. Vitamin A as a primary the-
rapeutic agent had strong effect on reproductive parameters. In
this study, serum cholesterol levels in pregnant heifers showed
very high level in the control group as compared to the treat-
ment from beginning until the end of pregnancy. Therefore,
administration of vitamin A during pregnancy will result in
better maternal and fetal health. This is considered to be re-
lated to fetus development during pregnancy, as well as the
mother's health. However from this study we conclude that more
research is needed to evaluate of the relationship between

these parameters and their effects on the bovine reproduction.
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