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Abstract

Reproductive activity is influenced by several nutrients which are involved in the synthesis of hormones
that are important for reproduction. Macro-minerals like calcium, phosphorus influence the ability of
animal to utilize other micro-minerals. Micro-minerals like zinc, copper are involved in the regulation of
enzymatic activity at subcellular level which inturn affects reproduction. In the present study eight
clinically healthy normal breeding and eight repeat breeding buffaloes presented to the Veterinary
Dispensaries in and around Bidar were selected for the study. Mineral parameters viz., calcium,
phosphorus, zinc, copper, iron, manganese and electrolytes like sodium, potassium and chloride were
estimated during different phases viz. 0 day (day of oestrus), 11" day (mid luteal phase) and 16™ day
(early follicular phase) of the oestrus cycle. The mean calcium, copper and zinc concentrations were
significantly lower in repeat breeders. There was no significant difference in iron, manganese, sodium,
potassium and chloride levels between normal and repeat breeding buffaloes during all the phases of
oestrus cycle. It may be concluded that the altered mineral profile may predispose the buffaloes to repeat
breeding.
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Introduction

The repeat breeding syndrome is defined as a condition in which dairy animal have regular
oestrus cycle and appear normal on superficial clinical examination but fails to become
pregnant following three or more breeding (Bartlett et al., 1986) [°l. The incidence of repeat
breeding condition in buffaloes varies; variations in incidences may be attributed to the
heterogeneity or multifactorial causes of the repeat-breeder syndrome as well as the effect of
locality and season (Ali et al., 2009) . Incidence varies from as low as 0.61 percent (Pandit,
2004) 1 to as high as 55.7 percent (Singh et al., 1984) B4, Hence, exploration of possible
causes and measures to improve fertility in repeat breeding buffaloes necessitates a
comprehensive study on mineral determinants.

Materials and Methods

For the estimation of various mineral parameters blood samples were collected from jugular
vein on day 0 (day of estrus), 11" day (mid luteal phase) and 16™ day (Early follicular phase)
of the oestrus cycle from normal breeding as well as repeat breeding buffaloes. Total of 10ml
blood was collected and stored in vials coated with clot-activator and serum was separated
after one hour and stored at -20 °C until analysis of mineral profile. Serum concentrations of
electrolytes viz., sodium, potassium and chloride were estimated by automated ion selective
electrode based electrolyte analyzer (LABLYTETM). Macro-minerals viz., calcium and
phosphorus were analyzed by semi automated biochemistry analyzer (ARTOS®, SWEMED
BIOMEDIALS PVT.LTD) using SWEMED® Diagnostic Kits. Serum concentrations of
micro-minerals viz., zinc, copper, iron and manganese were estimated by atomic absorption
spectrophotometer (A ANALYST 400®, Perkin Elmer). The data obtained from the present
study was tabulated, and subjected to statistical analysis using one way ANOVA and Student
‘t’ test as per the standard procedure described by (Snedecor and Cochran, 1994) [,

Result and Discussion
Calcium (Ca)
The mean calcium concentration was significantly (p<0.05) lower in repeat breeding group as
compared to normal breeding group in all the phases of oestrus cycle (Table 1).
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These findings are in agreement with the reports of
(Chaurasia et al., 2010, Akhtar et al., 2014) [% 31 who
documented lower calcium concentration in repeat breeding
buffaloes. Similar results were noticed in buffaloes by
(Pandey et al., 2009; Kumar, 2014) 25 21, Calcium plays an
important role in relation to oestrus and ovulation by
regulation of the membrane potential of oocytes, as calcium is
involved in the disruption of cumulus cell cohesiveness by
regulating the number of gap junctions between the cells
(Peracchia, 1978) 1, which contributes to the process of
ovulation. Optimum level of calcium is also required for
sensitization of reproductive tract for actions of steroid
hormones (Kumar et al.,1986) %2 as well as for improving
number and size of ovarian preovulatory follicle (El-Shahata,
2010) ™M1, Hence, the lower levels of calcium in the repeat
breeding buffaloes could be one of the potential causes for
repeat breeding syndrome in the present study. Contrary to the
present findings, (Kalita and Sarmah, 2006; Jaychandran et
al., 2007 and Barui et al., 2015) [!& 17 061 have reported no
significant difference in the mean calcium concentration of
normal and repeat breeding bovines. The comparison within
group revealed no significant (p<0.05) difference in calcium
concentration among oestrus, mid luteal and early follicular
phase of oestrus cycle in both normal and repeat breeding
groups. These results are in conformation with the
observations made by (Sharma et al., 1999) B°. While, (Burle
et al., 1995) [l reported significantly different calcium values
between different stages of oestrus cycle, being highest on the
day of estrus.

Phosphorus (P)

The phosphorus concentration (mg/dl) in normal and repeat
breeding group on 0, 11" and 16™ day were 5.13+0.09,
5.27+0.23 and 5.25+0.21; 4.55+0.25, 4.67+0.20 and
4.86+0.25 respectively (Table 1). Though the statistical
analysis of the data revealed that there was no significant
(p<0.05) difference in the phosphorous level but repeat
breeding buffaloes had apparently lower phosphorous
concentration than the normal breeders in all the phases of
oestrus cycle. (Chaurasia et al., 2010 Akhtar et al., 2014) [0
%1 have also reported lower phosphorus levels in repeat
breeding buffaloes. Similarly in cows, low phosphorus values
in repeat breeding cows is also reported by ( Das et al., 2002;
Chandrahar et al., 2003; Jaychandran et al., 2007; Pandey et
al., 2009; Das et al.,2012; Kumar, 2014) [, 09, 17, 25, 12, 21]
Phosphorus is essential for energy transformation at cellular
level, particularly through ATP and hence, the deficiency of
phosphorus may arrest the phenomenon of fertilization and
cause early embryonic death and repeat breeding (Kumar et
al., 2011) %, The results of this study indicate that the
significantly low calcium and marginally low phosphorus
levels might be related to the ovulatory disturbances
in buffalo as disturbed calcium-phosphorus ratio has a
blocking action on the pituitary gland and consequently on the
ovarian function (Herrick and John 1977) [l resulting in
disturbances of the pituitary-ovarian axis leading to repeat
breeding. In the present study, no significant (p<0.05)
difference was observed in phosphorus levels on day of
oestrus, mid luteal and early follicular phase of oestrus cycle
in both normal and repeat breeding. Whereas, (Sharma et al.,
1999) B9 has reported significantly lower inorganic
phosphorus concentration during proestrus phase compared to
other phases of the oestrus cycle in repeat breeder and normal
cycling buffaloes.
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Copper (Cu)

Mean copper concentration was significantly (p<0.05) lower
in repeat breeding buffaloes as compared to normal breeding
buffaloes in all the phases of oestrus cycle (Table 2). In
agreement with the present study (Singh et al., 2006 and
Ahmed et al., 2010) B> 9 have documented significantly
lower copper levels in repeat breeding buffaloes. Similarly
(Modi et al., 2013) [ have observed lower copper values in
repeat breeding cows. In contrast, (Barui et al., 2015) %I have
reported no significant difference in the mean copper
concentration between normal and repeat breeding buffaloes
and cows respectively. Copper has a significant role in
maintaining optimum fertility as it is involved in FSH, LH,
estrogen activity (Desai et al., 1982) 13 and its levels are
positively  correlated to  progesterone  concentration.
Deficiencies of phosphorus and zinc are linked to low levels
of progesterone, which could be the cause of failures in
fertilization or early embryonic death. (Prasad et al., 1989) 2
opined that Cu and Zn either singly or in combination play a
major role in maintaining reproductive rhythm. Copper and
zinc play an important role in regulating progesterone
production by luteal cells via involvement of superoxide
dismutase (Sales et al., 2011) . Positive correlation was
reported between serum progesterone level and copper-zinc in
cows by (Yildiz and Akar 2001) B4, Hence, significantly
lower levels of copper as in the present study can be attributed
to repeat breeding syndrome as asynchrony of sex hormones
is evident in repeat breeders.

When the mean copper values were compared within the
group, there was no significant (p<0.05) difference among
different phases of oestrus cycle in both normal and repeat
breeding groups. These findings are in agreement with the
reports of (Kapadiya and Siddiquee 2012) [9 and
disagreement with (Sharma et al., 1999) % who reported
significant variation during different phases of oestrus cycle.

Zinc (Zn)

The mean zinc concentration was significantly (p<0.05) lower
in repeat breeding group as compared to normal breeding
group (Table 2). Similar result was reported by (Akhtar et al.,
2014 and Barui et al., 2015) [©% %I However, (Butani et al.,
2011) 81 reported no significant difference between normal
and repeat breeder groups. Zinc act as cofactor in number of
enzyme system that assists in maintenance of the activity of
labile hypophyseal hormones in circulation and it is also
involved in the progesterone production by luteal cell (Sales
et al., 2011) 9. Hence, significantly lower zinc as observed
in the present study might cause reduction in GnRH secretion
by hypothalamus and eventually leading to decreased levels
of GnRH dependent hormones downstream resulting into
repeat breeding syndrome. Zinc also plays an important role
in maintenance of uterine epithelium necessary for embryo
implantation.

Iron (Fe)

In the present study no significant (p<0.05) difference in iron
levels was observed between repeat and normal breeding
groups (Table 3). Similar results were reported by (Abhilash
et al., 2008 and Butani et al., 2011) % %I, Contrary to the
present results, (Akhtar et al., 2014) % have reported
significantly lower iron levels in repeat breeding animals.
When the mean iron values were compared within the group,
there was no significant (p<0.05) difference among different
phases of oestrus cycle in both normal and repeat breeding
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groups. These findings are in agreement with the reports of
(Kapadiya and Siddiquee, 2012) 11 and disagreement with
(Parmar et al., 1986) [?61 who reported significant variation
during different phases of oestrus cycle.

Manganese (Mn)

The comparison between two groups revealed that there was
no significant (p<0.05) difference in manganese levels
between the repeat breeder and normal breeder groups (Table
3). Results are in accordance with the similar reports in
buffaloes by (Butani et al., 2011) %1 In contrary (Abhilash et
al.,, 2008 and Modi et al., 2013) [ 23 have reported
significantly higher manganese levels in normal breeding
cows as compared to repeat breeding cows.

Sodium (Na)

In the present study there was no significant (p<0.05)
difference in sodium levels between repeat and normal
breeding groups (Table 4). Similar results were reported by
(Chaurasia et al., 2010 and Akhtar et al., 2014) [0 3,
However, contrary to the present results, (Elthomy et al.,
1989) [*3 have reported lower sodium levels in repeat breeder
buffaloes and (Pandey et al., 2009) %! have reported higher
sodium levels in repeat breeder cows. No significant (p<0.05)
difference was observed in sodium levels among different

https://www.thepharmajournal.com

phases of oestrus cycle within normal and repeat breeding
groups of the present study.

Potassium (K)

In the present study there was no significant (p<0.05)
difference in potassium levels between repeat and normal
breeding groups (Table 4). Similar results were reported by
(Chaurasia et al., 2010) ', In contrast, (Pandey et al., 2009)
251 have reported higher levels of potassium in repeat
breeding cows. There was no significant (p<0.05) difference
observed in potassium levels among different phases of
oestrus cycle within normal and repeat breeding groups of the
present study.

Chloride (CI)

In the present study there was no significant (p<0.05)
difference in chloride levels between repeat and normal
breeding groups (Table 4). Similar results were reported by
(Sharma et al., 1999) B% in cows and buffaloes respectively.
In contrast, (Elthomy et al., 1989) ! have reported lower
chloride levels in repeat breeding buffaloes. No significant
(p<0.05) difference was observed in chloride levels among
different phases of oestrus cycle within normal and repeat
breeding groups of the present study.

Table 1: Serum concentrations (Meanz SE) of calcium and phosphorus at different phases of oestrus cycle in normal and repeat breeding
buffaloes

Calcium (mg %)

Phosphorus (mg %)

Day of oestrus cycle Normal breeder Repeat breeder Normal breeder Repeat breeder
0 day 9.24+0.33 8.35+0.22* 5.13+0.09 4.55+0.25
11" day 9.40+0.22 8.57+0.27* 5.27+0.23 4.67+0.20
16" day 9.56+0.25 8.42+0.19* 5.25+0.21 4.86+0.25

* Significant difference (p<0.05) between groups for each parameter on respective day of oestrus cycle.

Table 2: Serum concentrations (Meanz SE) of copper and zinc at different phases of oestrus cycle in normal and repeat breeding buffaloes

Copper (pg/dl) Zinc (pg/dl)
Day of Oestrus cycle Normal breeder Repeat breeder Normal breeder Repeat breeder
0 day 75.54+0.23 68.91+0.24* 140.3040.60 137.10+1.20*
11" day 75.70£0.25 68.67+0.18* 139.00+0.49 135.60+1.40*
16" day 76.60+0.41 68.77+0.24* 140.00+0.43 135.7040.87*

*Significant difference (p<0.05) between groups for each parameter on respective day of oestrus cycle.

Table 3: Serum concentrations (Mean+ SE) of iron and manganese at different phases of oestrus cycle in normal and repeat breeding buffaloes

Iron (pg/dl) Manganese (ug/dl)
Day of oestrus cycle Normal breeder Repeat breeder Normal breeder Repeat breeder
0 day 146.80£3.02 145.80+2.14 51.75+1.96 49.38+1.30
11" day 146.90+0.37 145.30+1.88 51.25+1.41 49.63+1.05
16" day 146.10+0.30 145.20+2.27 51.13+1.45 49.,50+1.03

buffaloes

Table 4: Serum concentrations (Meanz SE) of sodium, potassium and chloride at different phases of oestrus cycle in normal and repeat breeding

Sodium (mmol/L)

Potassium (mmol/L)

Chloride (mmol/L)

Day of oestrus cycle Normal breeder | Repeat breeder |Normal breeder | Repeat breeder | Normal breeder | Repeat breeder
0 day 138.20+1.70 138.30+1.49 4.76+0.19 4.73+0.07 101.8+0.70 102.50+£1.54
11" day 137.00+1.01 137.20+1.49 4.75+0.19 4.70£0.15 104.10+2.93 102.50+1.35
16% day 138.80+2.63 138.20+2.37 4.79+0.09 4.69+0.43 102.30+1.96 102.00+0.67

Conclusion

From the present study it may be concluded that the mean
calcium, copper and zinc concentrations were significantly
lower in repeat breeders. There was no significant difference
in iron, manganese, sodium, potassium and chloride levels
between normal and repeat breeding buffaloes during all the

phases of oestrus cycle. As found in this study altered mineral
profile viz. significantly lower mean calcium, copper and zinc
concentrations might have predisposed the buffaloes to repeat
breeding.
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