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This study was undertaken to evaluate the effect of serum albumin and cholesterol level on
the conception rate with Ovsynch protocol in cross-bred cattle. Fifty cross-bred cows were
selected and divided into two groups- low albumin cholesterol (LAC; <3 mg/dl albumin
and 150 mg/dl cholesterol) and high albumin cholesterol group (HAC; > 3.5 mg/dl
albumin and 220 mg/dl cholesterol). The conception rate of LAC and HAC was 10% and
38% respectively that differed significantly (P<0.05). Return to heat on or before day 22
was significantly higher in LAC (60.7%) compared to HAC (32.3%). Pregnant cows of
LAC group (n=5) had significantly higher albumin and cholesterol level (3.4±0.04 mg/dl
and 194.78±3.75 mg/dl respectively) than their non-pregnant counterpart (3.29±0.01 mg/dl
and 146.99±1.44 mg/dl respectively; n=30). On days 12, 14, 16 and 18 the progesterone
concentration of non-pregnant cows of LAC group (2.9±0.04 ng/ml, 2.1±0.03ng/ml,
1.8±0.03ng/ml, 0.7±0.01 ng/ml respectively) was significantly lower than day 65 pregnant
cows of HAC group (5.2±0.08 ng/ml, 4.7±0.11ng/ml, 5.3±0.09 ng/ml, 5.7±0.07 ng/ml
respectively).From the results it can be inferred that low cholesterol and albumin level
directly decreases the blood progesterone level and initiates early luteolysis, both are
instrumental in early embryonic death and low conception rate with Ovsynch protocol.
Since blood cholesterol is the main precursor for the synthesis of progesterone by the
corpus luteum and 90% of progesterone in blood is bound to albumin, their deficiency
directly affects the blood progesterone level. Blood albumin and cholesterol should always
be checked and corrected before the start of Ovsynch protocol.

Introduction
Large dairy farms are on the rise in India
wherein one of the most important factors
limiting reproductive performance of dairy
cows is heat detection. Traditional methods of
heat detection are inefficiently applied on

large dairy herds due to less number of
laborers deployed for this task per cow.
Moreover cows exhibit different degree of
secondary signs of heat and most of the estrus
detection in these farms is based on these
secondary signs. According to recent studies,
less than 50% of the lactating dairy cows
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were detected in estrus (Washburn et al.,
2002), resulting in prolonged interinsemination intervals and less profit for the
dairy producers.
One way to solve this problem is to control
follicular dynamics so as to make all cows
ovulate at a fixed time thus eliminating the
need of estrus detection. Ovsynch protocol
(injection of GnRH 7 days before and 48
hours after PGF2α) is one such protocol that
facilitates synchronization of follicular
development, luteal regression and time of
ovulation with minimal need of estrus
detection (Pursley et al., 1997a,b). However,
great variations in conception rate have been
reported with Ovsynch protocol (Stevenson et
al., 1999 and Jobst et al., 2000).
We have therefore sought to find out whether
difference in serum biochemistry specially
albumin and cholesterol affects the
conception rate with Ovsynch protocol.
Cholesterol and albumin level in the blood is
mainly controlled by the level of nutrition and
liver function. Since there are degrees of
negative energy balance especially in high
yielder cross-bred cattle, level of these two
biochemical parameters varies greatly.
Cholesterol being the precursor for the
synthesis of progesterone by the corpus
luteum (Stoccoet al.,2005, Roostaeeet
al.,2008) and albumin being the carrier of
progesterone in the blood (Harrison et al.,
1987) might regulate the level of circulating
progesterone which might affect the
conception rate. This work has therefore been
taken up to test these effects.
Materials and Methods
Normal cycling cross-bred cows (n=50) from
farms in and around Patna were tested for
blood albumin and cholesterol level and were
divided into two groups of fifty each. Group
A (n=50) had blood albumin and cholesterol

level below 3 mg/dl and 150 mg/dl
respectively (low albumin cholesterol group;
LAC). Group B had normal blood albumin
and cholesterol level i.e. above 3.5 mg/dl and
220 mg/dl respectively (high albumin
cholesterol group; HAC). These cows were
administered 500 µg cloprostenol sodium
(Pragma®, Intas, India) intra-muscularly on
tenth day of estrous. Ovsynch protocol was
started from the thirteenth day with intramuscular dose of 20 microgram buserelin
acetate (Gynarich®, Intas, India), 500 µg
cloprostenol sodium on day 20 and 20
microgram Buserelin acetate on day 22. All
cows were inseminated twelve hours after the
administration of last dose of buserelin
acetate.
Cows returning to heat on or before day 22
and cows found pregnant on day 65 was noted
and percentage calculated.
Blood samples were collected on day 12, 14,
16 and 18 of AI (day 0). Serum was separated
and stored at -20º C until use. Serum samples
of cows returning to heat on or before day 22
in LAC group and found pregnant on day 65
in HAC group were assayed for progesterone
by ELISA kit (Biogenix, India) following
manufacturer’s protocol.
Data was analyzed by t-test or chi-square test
using SPSS software version 17.
Results and Discussion
Ovsynch protocol in low and high serum
albumin-cholesterol groups of cross-bred
cows resulted in conception rate of 10% (5
out of 50 inseminated cows) and 38% (19 out
of 50 inseminated cows) respectively that
differed significantly (table 1). Among the
non-pregnant cows of low and high serum
albumin-cholesterol group of cows, the
percentage of cows those returned to heat on
or before day 22 of insemination was 60.7%
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and 32.3% respectively that differed
significantly (table 2). Amongst cows in low
serum albumin-cholesterol group, the cows
those were found pregnant had significantly
greater albumin and cholesterol level than
those returned to heat on or before day 22
(Figure 2). The progesterone level of cows
those returned to heat on or before day 20 in
the low albumin-cholesterol group was
significantly lower on day 12, 14, 16 and 18
than compared to those found pregnant on day
65 in the high albumin-progesterone group
(Figure 1).
The conception rate of cows with Ovsynch
protocol in high albumin-cholesterol group
was above that reported by Chebel and Santos
(2010)but below Machado et al., (2017);
(25% and 38.4% respectively). However the
conception rate of cows in the low albumincholesterol group in our work was 10% that is
significantly lower than those reported by the
aforementioned workers. This suggests that
serum albumin and cholesterol concentration
is one of the factors responsible for variation
in conception rate with Ovsynch protocol.
Cholesterol is transported to the bovine ovary
by the high density lipoproteins (HDL) and
up-taken by the luteal cells for the synthesis
of progesterone (Stocco et al., 2005, Roostaee
et al., 2008). Cholesterol is metabolised and
converted by the small and large luteal cells
into progesterone. Almost 90% of the

cholesterol used for the synthesis of
progesterone is derived from the blood
circulation in the form of HDL and only 10%
is synthesised by the luteal cells (Harrison et
al., 1987). This explains the low blood
progesterone level in cows of low albuminchlolesterol group in our experiment. Further
90% of the synthesised progesterone is
circulated in the blood bound to albumin and
10% remains free (Harrison et al., 1987).
Thus hypo-albuminemia leads to further
lowering of circulating progesterone.
Looking at the blood progesterone profile of
cows between day 12 to 18 of insemination in
the low albumin-cholesterol group (figure1), a
declining trend can be appreciated that could
be due to pre-mature release of endometrial
PGF2α. It has been reported that in-adequate
exposure of the bovine uterus to progesterone
leads to pre-mature release of endometrial
PGF2α due to early up-regulation of oxytocin
receptors (OTRs) (Demmers et al., 2001).
Lack of progesterone pre-exposure leading to
pre-mature luteolysis is further supported by
the fact that first post-partum heats are often
followed by short estrous cycles (Perea and
Keith, 2007). Thus the cause of early
embryonic death in the low albumincholesterol group can be explained by the low
level of circulating progesterone and
premature release of PGF2α and early return to
heat.

Table.1 Chi square analysis of low blood albumin and cholesterol level affecting the conception
rate of cross bred cows with OvSynch Protocol

Pregnant
Non-pregnant
Significance

Low Blood Albumin
High Blood Albumin
Cholesterol Level1
Cholesterol Level2
5 (10%)
19 (38%)
45 (90%)
31 (62%)
P<0.01

1: blood albumin and cholesterol level below 3 mg/dl and 150 mg/dl respectively
2: blood albumin and cholesterol level above 3.5 mg/dl and 220 mg/dl respectively
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Table.2 Chi square analysis of non-pregnant cows with low and high blood albumin cholesterol
level those returned to heat on or before day 22 of insemination (RH22) or found non-pregnant
on day 65 post insemination (NP65)

RH22
NP65
Significance

Low Blood Albumin
Cholesterol Level1
30 (60.7%)
15 (39.3%)
P<0.01

High Blood Albumin
Cholesterol Level2
10 (32.3%)
21 (67.7%)

Figure.1 Blood progesterone level of cows during day 12 to 18 post insemination with low blood
albumin cholesterol level those returned to heat before day 20 (n=15) and cows with high blood
albumin cholesterol level those found pregnant on day 65 (n=15)

**: P<0.01

Figure.2 Difference in blood albumin and cholesterol level among pregnant (n=5) and nonpregnant (n=30) group of cross-bred cows those had general hypo albuminemia (<3 mg/dl) and
cholesterolemia (<150 mg/dl)
A.

B.

*

*

*: P<0.05
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Hypo-albuminemia and hypo-cholesterolemia
are very common in cattle post-partum due
low feed intake, high milk yield, negative
energy balance and sub-clinical fatty liver
(Mostaghni and Askari, 1996) and subclinical forms of haemo-protozoan infection
like carrier state of theileriosis (Saberet
al.,2008) that is wide-spread in field
conditions. One of the reasons for the
variation in conception rate reported with
Ovsynch protocol (Chebel and Santos, 2010
and Machado et al., 2017) could be the
variable degree of hypo-albuminemia and
hypo-cholesterolemia that was not studied by
those workers. Our findings point to the fact
that failure of conception in cows with hypoalbuminemia and hypo-cholesterolemia could
be due to low level of circulating
progesterone or might be due to early onset of
luteolysis in these cows. This is further
supported by the fact that amongst the low
albumin-cholesterol group in our work, those
found pregnant had higher level of albumin
and cholesterol compared to cows those
returned to heat on or before day 20.
In conclusion, low blood albumin and
cholesterol level lowers blood progesterone
level and conception rate with Ovsynch
protocol in cross-bred cows. Therefore cows
should be monitored for blood albumin and
cholesterol level before the start of Ovsynch
protocol.
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