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SUMMARY

The effect of beta-carotene on the fertility and milk progesterone level
of dairy cows was studied through the oral administration of 600 mg/
cow/day of a patent preparation of beta-carotene for a period of 3
months., Four (80%) of the five experimental cows conceived and proved
to be pregnant, following the consumption of the preparation. The Radio-
immunoassay (RIA) of the milk progesterone revealed the presence of
a significant (P_(_D.UOS) increase of the hormone level after the intake
of beta-carotene. A significant (P/__D.[JDS) increase of milk progesterone
level was also observed in the pregnant than non-pregnant cows with
values of 19.075+2.139 ng/ml and 6.27+1.5 ng/ml respectively.

Dept. of Vet. Med., Assiut University.

Assiut Vet.Med.L Vol. 22, No. 44, lanuary, 1990.



179

AH ZAGHLOUL, et al.

INTRODUCTION

Vitamins are fundamental factors in cellular metabolism and vitamin requirements
will generaly be met by the natural feeds plus microbial synthesis in the rumen (EASTER,
1986 and SIMONS and HAND, 1988). They added that vitamin A is an exception, espec-
ially when fresh forage or hay containing adequate concentration of beta-carotene is

has an additional specific action on the function of the reproductive process in female
cattle (HOLNESS, 197s). LOTTHAMMER, et al. (1976); LOTTHAMMER (1979) and SIMONS
and HAND (1986) revealed that vitamin A deficiency in breeding bulls may lead to a
decline in sexual activity and semen quality. In breeding cows, estrus may not be impaired,
but conception rates are reduced due to delayed ovulation. Embryonic death at ¢ to
7-weeks gestation, early abortion, secretion of poor quality colosttum and increased incid-
ence of retained placenta, are also observed.

Morever, AHLSWEDE and LOTTHAMMER (1978) pointed out that the corpus luteum
of cattle contains the highest concentration of beta-carotene ever found in animal tissue.

SCHULTZ, et al, (1974) and ANWANDTER (1974) found that the progesterone rhythm
was much less pronounced and the progesterone concentration in the corpora |utea was
lower in cows with low blood levels of beta-caratene. In addition, LOTTHAMMER, et
al, (1978) declared that after conception, the progesterone concentration in the blood
serum of cows, which did not receive supplements of beta-carotene, was markedly lower
than that of the supplemented group of cows.

The present work was carried out to detect the effect of oral administration of
beta-carotene on the fertility and milk progesterone level of dairy cows.

MATERIAL and METHODS

Five Friesian dairy cows were used to study the effect of in-ration administration
of 600 mg/day for 3 Months of a patent preparation of beta-carotne on the ferti!it}r,
conception rate and milk progesterone level. These cows gave birth at the beginning
of September and they were kept on a ration devoid of beta-carotene up to March.
By the beginning of March, the animals were given a daily dose of 600 mg beta-carg-
tene in ration for a period pf 3 months. Drinking water was allowed ad libitum. All cows

were kept under close observation and those showed signs of estrus were artificially
inseminated. Milk samples were collected from these cows every other day starting 29

be pregnant by both mi[l; Progesterone  assay and rectal palpation. The collected milk
samples were stored at-20 C until the time of Progesterone estimation using the radioim-
munoassay (RIA) and following the techinques of HEAP et al, (1976) and using progester-
one RIA kit supplied by the International Atomic Energy Agency, Vienna, Austria.
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The obtained results were statistically analysed according to the procedures of
MINIUM and CLARKE (1982).

RESULTS

The Radioimmunoassay (RIA) of milk progesterone revealed that the mean values
of the hormone in the milk of cows before beta-carotene administration was 7.67+1.97
ng/ml milk. The corresponding figure following beta-carotene administration was 18.2+
2.53 ng/ml milk (Table 1).

A significant (P/ 0.005) increase of progesterone level was also observed in the
milk of the cows, that has been proved to be pregnant, than non-pregnant animal with
values of 19.08+2.14 and 6.27+1.5 ng/ml milk, respectively (Table 2).

Moreover, two of the cows (Fig. 2&4) conceived before beta-carotene administrat-
ion and the progesterone level was markedly increased in their milk, following the con-
sumption of beta-carotene. The other two cows (Fig. 1&3) were inseminated 16 and
10 days after beta-carotene administration respectively and were proved to be pregnant.
The remaining cow (Fig. 5) failed to conceive and its milk progesterone level was lower
than that of the pregnant cows.

DISCUSSION

Under field conditions, fertility and reproduction are subject to the influence of
various factors including management, hygiene and nutrition. The role of beta-carotene
as a precursor of vitamin A in animal reproduction has been established by LOTTHAM-
MER, et al. (1976) AHLSWEDE and LOTTHAMMER (1978), MINGAZOV (1977a,b) and COOKE
and COMBEN (1978). The obtained significant (P/_0.005) increase of milk progesterone
of beta-carotene supplemented cows than before the consumption of the preparation,
is strongly supported by the findings of LOTTHAMMER (1979), who revealed that the
corpora lutea of beta-carotene-deficient cows developed more slowly after estrus and
remained smaller than those of supplemented animals.

Concerning the milk progesterone level of pregnant and non-pregnant cows, the
obtained level in the present work of 19.08 ng/ml and 6.27 ng/ml respectively, coincides

with the values recorded previously by BOOTH, et al. (1979) and HOLDSWORTH, et
al. (1980).

Moreover, HEAP and LAING (1974), HEAP, et al. (1976) and REIMERS, et al. (1980)
concluded that the mean milk progesterone concentration was significantly greater in
pregnant than in non-pregnant cows.

The markedly increased progesterone level in the milk of the two cows (Fig. 2&4),
that conceived before beta-carotene administration, following the intake of the preparat-
ion is in agreement with the findings of LOTTHAMMER, et al. (1978) that progesterone
level was higher in the milk of beta-carotene supplemented cows than non-supplemented
animals. Moreover, SCHULTZ (1956); BRUGGEMANN and NIESAR (1957); SCHULTZ, ey
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al. (1973) and LOTTHAMMER (1979) revealed that beta-carotene deficiency resulted
“in higher rate of embryonal mortality between 37 and 45 days of geststion and that
the milk progesterone levels of the cows with interrupted pregnancy beyond the third
week (24-26 days) were low and differed significantly from cows which remained preg-
nant.

The cow (Fig. 5) that failed to conceive following the consumption of beta-caro-
tene explains the presence of other factors which are involved in the control of repro-
duction and not only the nutritional factor. These other factors were previously review-
ed by ZINTZEN (1974), HOLNESS (1975) and ROWLANDS, et al. (1977). They pointed
out that reproductin is subject to potential influence of many factors including genetical,
environmental and nutritional causes.

Table (1)
Average milk progesterone values (ng/ml milk) 24-26 days
before and after beta-carotene administration

No. of Total Mean values of
= ) No. of No. of
Time of sampling ; samples/  No. of progesterone
animals cycles g

cycles samples 24-26 days
Befor_e‘ beta:-carotene 5 1 1 234 7.67+1.67
administration =
After. tfeta-(-:arotene 3 3 3 136 18.2 +2.53%%x
administration =
+ Standard Error ¥*¥ Very highly significant (P/ 0.005)

Table (2)
Average milk progesterone values (ng/ml milk) 24-26 days
in pregnant and non-pregnant cows

No. of Total Mean values of
. No. of No. of
Reproductive status : samples/ No. of progesterone
: animals cycles
of animals cycles samples 24-26 days
Pregnant 4 4 4 126 19.08+2.14%%*
Non-pregnant 3 10 10 172 6.27+1.5

+ Standard Error
***  Very highly significant (P/_ 0.005)
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Figures (1, 2, 3, 4 & s5) llustrate the milk progesterone level (ng/ml) during different

phases of estrus cycles before and after beta-carotene administration of cows
No. 1, 2, 3, 4 and 5 respectiviey.
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