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ABSTRACT

This research aims to examine the mineral concentrations of magnesium and calcium in
relation to diestrus and proestrus cycles in Ongole crossbred cows. Serum was taken
from 6 Ongole crossbred cows for the detection of its calcium (Ca) and Magnesium (Mg)
during which the 3 cows were in diestrus cycle and the 3 other were in proestrucs cycle. The
results revealed that the concentration of Mg in the diesterus cycle tended to be higher
(2.47+0.39 mg/dL) than that in the proestrus cycle (2.40+0.27 mg/dL) although the Mg
concentration during these two cycles did not differ significantly (P>0.05). Ca concentration
in diestrus cycle (2.26+0.13 mmol/L) was higher than that in proestrus (2.15+£0.07 mmol/L)
although both of diestrus and proestruc cycles did not significantly differ (P>0.05). As a
conclusion, the concentration of Ca and Mg during the diestrus cycle tended to be
higher compared to that during the proestrus cycle in the blood of Ongole crossbred cows.
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INTRODUCTION

Many efforts have been done by the Indonesian government to improve the productivity
of cattle in the country (Nuryadi and Wahjuningsih, 2011), has brought some bulls from
different breeds, including Ongole. The crossbreeding between Ongole bulls with Javanese
bred cows produced Ongole crossbred beef cows (Subiharta ez al., 2012). The Ongole
crossbred cows have been more reproductive, compared to the Limousin bred cows
(Yulyanto et al., 2014), and calving rate is also higer than that of substropical cow descendents
(Subiharta et al., 2012). The high reproductive potentials in Ongole crossbred cows are greatly
influenced by the nutrients especially minerals (Ceylan et al., 2008). Minerals play an
intermediate role in the promotion of action of hormones and enzymes at the sub cellular levels
in an integrated fashion and thus regulate functions of reproduction of domestic
animals (Amle et al., 2014). Cyclic changes in various mineral may be utilized clinically to
determine the stage of estrous cycle (Devi et al., 2016). Magnesium (Mg) might have played
some role in the normal ovulatory process (Das et al., 2009). Mg also improved fertility (Small
et al., 1997). Mg deficiency delays the uterine involution (Larvor, 1983) and irregular estrus
cycle in mares (Ali ef al., 2009). Calcium (Ca) plays an important role in gonadotropic
regulation of ovarian steroidogenesis (Carnegie and Tsang, 1984). The excess in Ca may impair
reproductive function by causing the secondary deficiency of phosphor, magnesium, Zinz,
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cuprum, and other trace elements, by inhibiting their absorption in the intestine (Hurley and
Doane, 1989; Yasothai, 2014). The findings of Cressent ef al. (1983) showed that calcium
regulated hormones during the estrus cycle of the rat and Ca levels dropped throughout the day
during the proestrus and in contrast, Ca rose transiently during the diestrus. No study has yet
been conducted on Ca and Mg during the estrus, moreover during the diestrus and the proestrus
in Ongole crossbred cows. Therefore, the objective of this study was to examine serum Ca and
Mg concentrations in relation to the diestrus and proestrus in Ongole crossbred cows.

MATERIALS AND METHODS

Animals and Animal Management. This research used 6 Ongole crossbred cows, 3 of
which were in the diestrus cycle and 3 other of which were in the proestrus cycle, aged 3-4
years. The 6 cows also have ever given birth and the estrus cycle was normal. The
determination of the status of the diestrus and proestrus was done through a rectal palpation,
based on Lopez-Gatius and Camon-Urgelz (1991). Each Ongole crossbred cow was kept in the
individual cage or pen in a group of cattle in Caturharjo, Tamanmartani, Kalasan,
Sleman Yogyakarta. Each cow got drink ad libitum and feeding in the form of green fodder
and concentrate.

Sampling Procedures and Analysis. Blood samples were collected from each of the
cows through a jugular vein puncture in plain glass tubes and allowed to clot. Serum samples
were harvested by centrifuging the clotted blood at 3000 rpm for ten minutes, and stored in
Eppendorf microtubes at -20°C until the examination commenced. Mg and Ca were analyzed
with Cobas 6000 series analyzer (Roche, Japan). The data were analyzed by one-way ANOVA,
the means and standard deviation of means were calculated for each group, and the significance
was set at P <0.05

RESULTS AND DISCUSSION

The data of mineral Mg and serum Ca of cows in the diestrus and proestrus cycles was
presented in Table 1. The concentration of Mg in this research tended to be higher during
the diestrus cycle (2.47+£0.39) mg/dL than that during the proestrus cycle (2.40+0.27) mg/dL
although there was not any significant difference (P>0.05. This was in agreement with the
report of Hugentobler et al. (2007) who found no significant difference in bovine serum
Mg during the diestrus and the proestrus cycles. The tendency of high concentration of Mg in
the diestrus period in this research was due to the high concentration of progesterone (Jordan
et al., 1983). On the contrary, the report made by Alavi-Shoushtari ez al. (2012) showed that
the level of Mg was the lowest during the diestrus cycle. In addition, the difference of Mg
concentrations was influenced by the ruminant breeds. In this study, the concentration of Mg
in Ongole crossbred cows during the diestrus cycle (2.47+0.39 mg/dL) was lower than the level
Mg in bovine from Urmia, Iran on the concentration of 3.39 + 0.29 mg/dL (Alavi-Shoushtari et
al.,2012) and in buffalos with the diestrus level of 3.28 + 0.15 mg/dL (Akhtar et al., 2014).

Overall, the concentration of Mg in Ongole bred cows this research during the diestrus
and proestrus cycles was in agreement with the report by Blood and Radostits (1989) and
Mitruka and Rawnsley (1981) who reported 1.20 to 3.50 mg/ dL.
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Table 1. Serum Magnesium and Calcium concentrations in diestrus and proestrus phases of
the Ongole crossbred cows (Mean + SEM)

Group Magnesium (md/dL) Calcium (mmol/L)
Diestrus (n=3) 2.47+0.39 2.26+0.13
Proestrus (n=3) 2.40+0.27 2.15+0.07

Ca concentration in the diestrus (2.26+0.13 mmol/L) tended to be higher than that in
the proestrus (2.15+0.07 mmol/L) although there was no any significant difference (P>0.05)
Table 1). This result was in agreement with the report on rats revealing the higher tendency in
the diestrus (Cressent et al.,1983). The increased tendency in blood plasma Ca content
increases with elevations in plasma progesterone concentration (Jordan et al.,, 1983; Alavi-
Shoushtari ef al., 2012) during diestrus.

The lower tendency of concentration in serum Ca during the proestrus in this study was
in agreement with the report on rats by Cressent et al. (1983) who revealed that Ca tended to
be lower in the proestrus. This higher tendency in Ca was related to the high uterine Ca
secretion (Alavi-Shoushtari et al., 2012) and the growth of dominant follicle that increase the
oestradiol that causes the increased intestinal absorption of calcium (Brommage et al., 1993).
Therefore, Ca plays an important role in gonadotropic regulation of ovarian steroidogenesis
(Carnegie and Tsang, 1984).

CONCLUSIONS

From these results of this study, it was concluded that the concentration of Mg and
Ca tended to be higher during the diestrus cycle than that during the proestrus cycle in Ongole
crossbred cows.
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