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ABSTRACT

The present study was conducted to test the effect of insulin administration (Human Mixtard®, S/C @ 0.25
IU/kg body weight) during luteal phase on serum progesterone profile and conception rate in buffaloes. Estrus was
induced using 2ml (263ug/ml) cloprostenol sodium (im). Buffaloes were bred naturally during estrus. Insulin was
injected on day 10 of estrous cycle in treatment group (n=10), while PBS was given s/c to the control group (n=10)
on same day. The conception rate was higher in the treatment group (70%) than the control group (50%). The
serum progesterone concentration remained higher from day 12 to 30 in the treatment group than the control group
and in pregnant than non-pregnant animals. Thus, it may be concluded that the insulin administration during luteal

phase had beneficial effect on the serum progesterone concentration and conception rate.
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INTRODUCTION

~ Luteal insufficiency is one of the important factors
resulting into pregnancy losses in the bovines (Santos
et al., 2004). Only 60 % of the formed embryos are
converted into live calves as against fertilization rate of
88-90% in the bovines (De Los Santos-Valadez et al.,
1982). Insulin, insulin like growth factor-l (IGF-I) and
growth hormone have been proposed as metabolic
mediators affecting reproductive functions (Lacky et al.,
2000). Therefore, the present investigation was
undertaken to study the effect of insulin administration
during luteal phase on progesterone profile and
conception rate in buffaloes.
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MATERIALS AND METHODS

The experimental animals comprised of normal
cyclic buffaloes (n=20) with apparently normal genitalia.
They were divided into treatment (n=10) and control
(n=10) groups. The experimental animals (having mature
corpus luteum) were induced to oestrus by injecting
2ml (263jg/mi) cloprostenol sodium (im). The buffaloes
were bred by natural service at the detected estrus.

The insulin (Human WMixtard®, Torrent
pharmaceuticals Ltd., India) was given s/c @ 0.25 1U/
kg body weight to the treatment group on day 10 of the
estrous cycle and PBS was given to the control group.
Blood samples were taken by jugular venipuncture on
day 0, 12, 14, 18 and 30 in both the groups. The blood
serum was separated and stored at -20°C till analysis.
The serum progesterone was estimated by radio
immune assay using RIA kits (Immunotech, France).
Pregnancy diagnosis was conducted after the 60 days
of breeding by per rectal examination. The data so
generated were analyzed statistically and subjected to
the test of significance (Snedecor and Cochran, 1894).
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RESULTS AND DISCUSSION

The resuits have been shown in the Table 1 and
2. The higher conception rate of 70% was recorded in
the treatment group as compared to the control group
(50%). However the difference was not significant. The
present finding is in accordance with Lalthazuali et al.
(2010) and Kharche et al. (2003) who also recorded
higher conception rate in buffaloes treated s/c with
multiple injections of insulin. However, Kharche et al.
(2003) did not observe beneficial effect of the single
injection of insulin.

In the present study, the serum progesterone
concentration remained higher from day 12 to 30 in the
treatment group, as compared to control group
irrespective of pregnancy status of the animals (Table
1). However, the differences were not significant.
Comparison of data on progesterone profile between
pregnant and non pregnant animals of the treatment
group (Table 2) revealed the higher level of the
progesterone in the pregnant animals from day 12-30.
But, the difference was significant only on day 18
(P<0.05). The significant difference on day 18 might be
due to effect of luteolysis (Ahmad, 2001).

Higher progesterone concentration in the treated
animals along with higher conception rate observed in
the present investigation is well conceivable. In
ruminants, interferon tau (IFN - 1) is known to be
essential for maintenance of pregnancy, which in all
polyestrous animals with spontaneous ovulation requires
the persistence of the cyclic corpus luteum. The IFN -
T is secreted from the trophectoderm of the viable
conceptus prior to implantation between day 10 and
21-24. Itis thought to inhibit secretion of PGF,, from
the endometrium (Schafer-Soni, 2003) and suppress
regression of corpus luteum. Daliri ef al. (1999) reported
that the presence of insulin receptors within the embryo
and oviductal cells indicate that the embryonic
development is supported by both autocrine and
paracrine action of insulin. The insulin may also enhance
the embryo development through action on uterus, as
suggested by Thatcher et al. (1995) that lower insulin
concentration may reduce uterine amino acids and
glucose uptake, and secretion of histotrophs, which
could restrict conceptus development and its ability to
secrete IFN — . Increasing peripheral progesterone
between days 5 and 15 of estrous cycle may enhance
embryo development and suppress luteolysis, ultimately
resulting in higher conception rate (Mann et al., 1999).

Table 1: Mean concentration of serum progesterone in animals (pregnant + non-pregnant) of
control and treatment group

Mean % 8E of Progesterone profile {(ng/mi)

8.No. Days of samplin
4 ping PBS onday 10

{Control, n=10}

insulin @ 0.25 1,U./kg body +Value
weight on day 10
(Treatment, n=10)

1 Day-0 0.29610.048 0.28220.035 0.224
2 Day-12 4.220£0,324 5.060£0.491 -1.470
3 Day-14 4,580£0.249 4.81110.692 -0.520
4 Day-18 2.90410.681 4.125%0.723 -0.85
5 Day -30 3.471:0.420 3.92610.543 0,65
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Table 2: Mean concentration of serum progesterone in pregnant and non-pregnant animals of treatment group

Mean +SE of Progesterone profile (ng/mi)
Days of :
S.No. sanfpnng insulin @ 0.25 1.UJkg body Insulin @ 0.25 1.UJkg body | tValue
weight on day 10 {Pregnant, weight on day 10 (Non-
n=07} pregnant, n=03)
1 Day-0 0.24710.022 0.366+0.066 -2.145
2 Day-12 5,587x0.506 3.83310.865 1.822
3 Day-14 4.98510.964 4.477+0.919 0.127
4 Day-18 4,866x0.651* 1.12620.119 -3.642
5 Day -30 4.421x0.088 2.7430.749 1.434

*Significant at 5% level of significance
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ABSTRACT
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Biochemical constituents of ovarian follicular fluid were studied in relation to size of follicle in buffaloes. In the
present study, ovaries were collected immediately after slaughter and the follicular fluid was aspirated and stored
at-20°C. Sampling was done and were analysed for various biochemical constituents. Small follicle had significantly
lower {P<0.05) concentrations of glucose, cholesterol, oestradiol, progesterone and sodium, while as the
concentration of alkaline and acid phosphatase and potassium was significantly (P<0.05) higher.

Key words: Buffalo, Ovarian follicular fluid, Biochemical milieu

INTRODUCTION

The ultimate goal of in-vitro embryo culture is to
perfectly mimic the conditions of ococyte maturation,
fertilization and embryo development. Follicular fluid
composition reflects changes in the secretory processes
of the granulosa cells and theca interna and alterations
in the components of plasma due to physiological or
pathological processes. It has been suggested that the
decline in fertility in high yielding dairy cattle is mainly
a problem of inferior oocyte and embryo quality, rather
than being the result of a disruption in gonadotropin
secretion (O’Callaghan and Boland, 1999). It is not
unlikely that metabolites which are present in the
follicular fluid can influence oocyte quality. Several in-
vitro studies showed that metabolites, such as glucose,
proteins, phosphatases, sodium and potassium might
influence the competence of bovine cocytes to mature
and after fertilization, to develop to the blastocyst stage
(Edwards, 1974). Therefore, a variation in biochemical

*, Part of M.V.Sc. thesis submitted by first author to
G. B. Pant University of Agri. and Tech., Pantnagar.
"Professor and Head/ Corresponding author
(hpguptavgo@gmail.com)

composition of the follicular fluid in different sized follicles
could be expected. Before focusing on the possible
effects of metabolic changes on follicle and oocyte
quality, it is necessary to determine the physiological
concentrations of the most common metabolites in
follicular fluid of different sized follicles.

MATERIALS AND METHODS

Ovaries (n = 250) were collected from a local
slaughterhouse in normal saline containing antibiotics
(Penicillin 4001U and streptomycin 400ug/ml)
maintained at4°C. Extra tissues of ovaries were removed
and then ovaries were washed two to three times with
normal saline at 4°C. After proper washing the ovarian
surface follicles were counted and measured by using
vernier calliper and were grouped into three categories
viz. small follicle (1-4 mm), medium sized follicle (6-
8mm) and large sized follicle (more than 10mm)

Follicular fluid from each category was aspirated
using a sterile disposable syringe fitted with a 20 G
needle. The follicular fluid from different sized follicles
was aspirated and pooled separately. The pooled
samples were centrifuged at 600g for 30 minute at 4°C
and the supernatant was stored at -20°C without addition
of any preservative for biochemical components,
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hormones, enzymes and macro elements using
commercial kits and flame photometer. The estimation
of glucose was done as per Kaplan, (1984), cholesterol
(Warnick et al., 1985) and protein, albumin and globulin
(Gendler, 1984). Sodium and potassium estimation was
done by flame photometry (Hawk ef al., 1954). Both
progesterone and oestradiol estimation were done by
ELISA based kits as per Erickson (1995). Acid
phosphatase estimation was done as per Hillman (1971)
and Alkaline phosphatase (Moss and Henderson, 1994).
The data generated were statistically analysed including
one way ANOVA (Snedecor and Cochran, 1989).

RESULTS AND DISCUSSION

The appearance of follicular fluid aspirated from
different sized antral follicles ranged from clear to pale
yellow with some turbidity.

Glucose mean concentration was significantly
lower in small than large sized follicle. The
concentrations in the smaill, medium and large follicle
were 31.81+1.60, 35.56+3.48 and 38.04+3.22 mg/d|,
respectively. The present findings are consistent with
the results of Landau et al. (2000) and Leroy et al. (2004)
in dairy cattle.

The possible reasons for the present finding might
be that the glucose metabolism (per unit follicular fluid
volume) was less intensive in large follicles compared
with small ones, resulting in a lower consumption of
glucose from follicular fluid and in a reduced secretion
of lactate into the follicular fluid (Leroy et al.,, 2004). In a
large follicle, a relatively smaller number of granulosa
cells consumed glucose from follicular fluid and secreted
lactate into a relatively lesser amount in the follicular
fluid (Gosden ef al., 1988), thus causing an increase in
glucose and a decrease in lactate concentrations in
large follicles.

In the present study the follicular total protein
concentration in relation to size of follicle varied
insignificantly from small to large follicle. The
concentrations in small, medium and large follicie were
6.37+0.15, 5.50+0.36 and 6.27+0.26 g/dl, respectively.
Our results were in consistency with the reports of Abd

Ellah et al. (2010) in buffalo; Leroy et al. (2004) in cattle.
The possible reason might be that there is a continuous
equilibrium between follicular fluid and plasma for
proteins. Hence, the protein concentration was reported
to be similar in various sized follicle (Andersen et al.,
1976).

Cholesterol concentration in relation to size of
follicle increased significantly (P<0.05) as follicle
diameter increased. Cholesterol in follicular fluid of small
follicle was 35.86+3.83 mg/dl, increased in the follicular
fluid of medium follicle (41.97+2.90 mg/dl), and reached
the highest value in follicular fluid obtained from large
follicle (51.13+2.72 mg/dl). The finding is in accordance
with findings in cattle (Brantmeier et al., 1987; Leroy et
al., 2004).

The cholesterol in the follicular fiuid is derived from
two sources, cellular de novo synthesis from acetate
and uptake from plasma lipoprotein. It is in the form of
a constituent of high density lipoprotein (Brantmeier et
al., 1987). Cholesterol is the precursor for steroid
biosynthesis and follicular fluid contains only high
density lipoprotein, therefore, the avascular granulosa
cells of the follicles totally depend on cholesterol from
high density lipoprotein, which might be derived from
blood plasma by crossing the basement membrane of
granulosa cells. As the production of steroids increase
the follicle level of cholesterol increase (Wise, 1987).

The albumin concentrations in relation to size of
follicle varied insignificantly. The albumin concentrations
in the small, medium and large follicle were 3.51+0.12,
2.9410.15 and 3.40+0.22 g/dl, respectively. The finding
was in synchrony with the finding of Abd Ellah et al.
(2010). The mean concentration of globulin in relation to
size of follicle varied insignificantly as size increases.
The concentrations in small, medium and large follicle
were 2.85+0.20, 2.56+£0.20 and 2.87+0.31 g/dI,
respectively. This indicated that follicular growth did
not seem to have any effect on its globulin contents.

The mean concentration of sodium in the follicular
fluid in different sized follicles increased significantly
and was the lowest (105.29£1.60 mEqg/L) in the small
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follicle and the highest in the large follicle (118.59+3.22
mEq/L) and intermediate concentration in follicular fluid
of medium follicle (113.44+3.48 mEq/L).The
concentration of potassium in the follicular fluid of
buffaloes decreased significantly from small to large
follicle and was found significantly (p<0.05) higher in
small follicle (7.3410.51 mEg/L) than medium
(6.28+0.22 mEg/L) and large follicle (5.40+0.14 mEqg/
L). These observations in the present study were in
accordance with the finding of Abd Ellah et al. (2010).

The increase in follicular sodium concentration
could be linked to the active follicular synthesis of
oestrogen. Increased follicular fluid sodium in the large
follicles could create an osmotic gradient across the
follicular wall to facilitate osmosis (Sharma et al., 2003).
The decrease in concentration of potassium with the
follicular development could be due to increased use of
glucose by developing follicle, a process that leads to
transfer of potassium ions from extracellular sites to
intracellular sites (Sharma et al., 2003).

The mean concentration of progesterone in relation
to size of follicle varied significantly (P<0.05) such as
lower concentration (8.80+£0.58 ng/ml) in small follicle
than medium follicle (10.45+1.01 ng/ml), reaching to
its maximum value in the follicular fluid of large follicle
(18.58+2.22 ng/mi). Our results were in agreement with
the findings of Eissa (1996) and McNatty (1978), who
have found the significant positive correlation between
follicular progesterone and estrogen and demonstrated
that the follicular progesterone serves as the precursor
to androgens, and subsequently estrogen production
by the follicle of buffalo cows. Our results were
inconsistent with the findings of Henderson et al. (1982)
and Wise (1987), who reported no relationship between
follicular progesterone and oestrogen concentrations.
The variations in the findings can be attributed to breed
variations. The possible reason for the increase in the
concentration of progesterone in the large follicutar might
be due to increased activity of granulosa and thecal
cells (McNatty, 1978).

The mean oestradiol concentration in relation to
size of follicle decreased significantly (P<0.05) in small

(815.45+22.25 pg/ml) than medium (872.55+21.80 pg/
mi) and large follicle (918.50+8.38 pg/ml). The increase
in the follicular oestradiol in the large sized follicle can
be justified by higher number of granulosa cells with
the advancement of follicular development, as the
granulosa cells are the principle site of androgen
aromatization into oestradiol (Henderson et al., 1982).
Our results are consistent with results of Wise (1987)
and Mekkawy ef al. (1988) in buffaloes and Henderson
et al. (1982) and Kruip and Dieleman (1985) in cattle,
who found the oestrogen concentration to increase as
follicle size increased.

With respect to different sizes, the acid
phosphatase activity was significantly (p<0.05) higher
in the small (19.15£0.96U/L) and medium follicle
(16.89+£0.66U/L) as compared to large follicle
(13.021£0.61U/L).The results in the present study
coincided with the findings of Wise (1987) in bovines.
The possible reason for decreased acid phosphatase
activity in the large follicle might be due to change in
hormonal milieu along the development of the follicle.

Follicular fluid alkaline phosphatase activity
changes between sizes of the follicle with significantly
(P<0.05) higher activity in small follicle (371.48+6.64
U/L) than medium (310.79+20.41U/L) and large follicle
(286.41+13.89U/L). The present finding is in accordance
to the finding of Madan et al. (1998). The higher alkaline
phosphatase activity in the initial stages of follicular
development might be due to progestercne and
androgen dominant environment that exists in the small
follicle and thus a higher concentration of progesterone
and androgen could be conducive to phosphatase
activity (Kalmath, 2000). The decreased follicular fluid
alkaline phosphatase activity with the development of
the follicle in the present study could be due to increase
in the oestrogen level in the follicle.

Finally, it might be concluded that the follicular
glucose, cholesterol, oestradiol, progesterone,
electrolytes, alkaline and acid phosphatases have
significant effect on follicular development. Therefore,
these parameters might be considered as a guiding
milieu for selection of follicle for oocyte production or
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modification of in vitro maturation media for improving
in vitro embryo production.
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PHYTOTHERAPY FOR ENDOMETRITIS AND SUBSEQUENT
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The present study was conducted to study the comparative effect of herbal extract of garlic (crude) and
ashwagandha (hydro-ethanolic) with antibiotic ciprofloxacin for the treatment of endometritis and repeat breeding
condition in cross bred cows. Sixty four repeat breeding cross bred cows with endometritis were divided into eight
groups and treated with PBS, antibiotic ciprofloxacin Ashwagandha I/U, garlic I/U, ashwagandha oral, ashwagandha
oral+ garlic /U ashwagandha + garlic /U, ashwagandha oral + I/U, respectively at estrus. At subsequent estrus
after treatment, majority of cows treated with herbal extracts and antibiotic showed better recovery rate evidenced
on the basis of clear mucus discharge, negative reaction to white side test, reduction in bacterial load in cervical
mucus. Better conception rate was observed in ashwagandha + garlic group at par with ciprofloxacin treated group
due to their synergistic effect in combating infection and good immunomodulatory properties (Mishra et al., 2000)
as compared to control, where no animal became pregnant. On the basis of present investigation, it is concluded
that garlic + ashwagandha extract (Group-G) was found as the most effective treatment among all treated groups
and, thus, can replace conventional antibiotic in future for bacterial endometritis leading to repeat breeding condition
in cross bred cows.

Key words : Cross bred cows, endometritis, repeat breeder, phytotheraphy.

INTRODUCTION of cervical mucus for appearance, consistency and pH
may be valuable in its diagnosis. As far as therapeutic
approach to repeat breeder cow is concemed, itinvolves
either antibiotics and antiseptics or hormonal therapy
(Hussain and Daniel, 1991: Vijayarajan et al., 2007).
However, these therapies involve high cost of treatment,
inconsistent results, milk disposal and several other
side effects. Therefore, herbal preparations called as
phytotherapy were used for treatment of infectious
endometritis and repeat breeding condition in cows in

the present study.

Repeat breeding is one of the major functional
causes (40%) of infertility in dairy cows (Bhosrekar,
1973) posing considerable economic loss to dairy
farmers. Endometritis, particularly subclinical
endometritis has been the major cause of repeat
breeding (Arthur et al., 1989). Furthermore, itis bacterial
endometritis that constitutes a major concern
especially in crossbred cattle (Maurya ef al., 1992).
Subclinical endometritis alter the physico-chemical
properties of cervical mucus and, therefore, examination

MATERIALS AND METHODS

* Part of MVSc thesis submitted by first author to
G.B. Pant University, Pantnagar. 1Corresponding
author, professor & Head of Department
(e-mail:hpguptavgo@gmail.com,

Mobile No.: 094113293877)

Repeat breeding crossbred cows (64) were
selected on the basis of history, breeding records and
per rectal examination. Further, subclinical endometritis
was diagnosed by white side test. The repeat breeding
animals were divided into eight treatment groups
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containing eight animals in each group, viz. A, B, C, D,
E, F, G and H and different regimes of drugs were
followed for seven days. In group A, 30 mi PBS was
administered, once a day (OD), intrauterine (1/U). In group
B, 30 ml ciprofioxacin was administered, OD, I/U. In
group C, 30 ml garlic extract was administered, OD, I/
U. In group D, 30 ml ashwagandha extract was
administered, OD, /U. In group E, 15 gm ashwagandha
powder was administered, BID, orally. In group F, 30 ml
garlic extract was administered, OD, I/lU and 15 gm
ashwagandha powder was administered, BID, orally. In
group G, 30 ml each of garlic and ashwagandha extract
was administered, OD, I/U. In group H, 30 ml
ashwagandha extract was administered OD, I/U and
15 gm ashwagandha powder was administered, BID,
orally. Estrual cervical mucus samples were collected
on the day of estrum before and after treatment (on
next estrus) and tested for appearance, pH, white side
test and bacterial load. At subsequent estrus after
treatment, all the animals treated were inseminated.
Cows, which returned to heat after first insemination
were again inseminated at second and third subsequent
estrus after treatment. Pregnancy was confirmed per-
rectally after 45-60 days of insemination. The data so
generated were analysed using analysis of variance
(ANOVA) and Chi-square test to test the significant
differences of means (Snedecor and Cochran, 1989).

RESULTS AND DISCUSSION

After treatment, in almost all groups, all cows (100
%) showed clear discharge except control and
ashwagandha orally treated group. Clear estrual mucus
is conducive for sperm penetration and conception,
whereas, turbidity retards sperm motility in estrual
mucus (Dev et al., 1997). No reference could be traced
about increase in clarity of mucus after treatment with
herbal extract used. However, percentage of cows with
clear discharge after treatment with antibiotic was found
to be higher during the study than that reported by Saini
etal. (1999). This may be attributed to the use of different
antibiotic.

Maximum cows showed thick mucus before
treatment, which is in agreement with the finding of

Selvaraj et al. (2002), who also reported a higher
percentage (73.60%) of Repeat breeding cows with thick
cervical mucus discharge. Consistency (thin/thick) of
cervical mucus was decreased after treatment in all
the groups although, difference was not significant.
Thick cervical mucus may retard sperm motility and
thus, may cause fertilization failure (Sharma and
Tripathi, 1987) thus decreased consistency may be
taken as an indicator for recovery of animals.

In this study, mean pH of estrual cervical mucus
in all the groups before treatment was towards alkaline
side (more than 7.7) indicating infection (Deori, 2002;
Singla et al., 2004). Thisincrease in pH may be caused
due to metabolites of bacteria and inflammatory
exudates in estrual cervical mucus (Salphale et al.,
1993). Significant decline (p<0.05) in pH was observed
in all the groups after treatment. A significant decrease
(p<0.05) in pH of group B (7.36+.073), group C
(7.40+.049), group D (7.48+.047), group E (7.43+.062),
group F (7.40+£.046), group G (7.25+.050) group H
(7.31+.044) was observed as compare to group A
(7.72+.052). Similarly a significant decrease (p<0.05)
in pH of group G (7.25+.050), group H (7.31£.044) was
observed as compared to group D (7.48+.047) and a
significant decrease in pH of group G (7.25+.050) was
observed as compared to group E (7.43+.062). This
reduction in pH may be due to decline in bacterial load
and inflammatory process in uterus after treatment
(Shaktawat, 2005).

All the crossbred cows taken in this study were
positive (100 %) for white side test before treatment
indicating positive for endometritis. At subsequent
estrus after treatment, 75% cows in group A followed
by 37.5% in group E, 25% cows ingroup C, D and F
and 12.5% cows in group B, G and H became positive
to white side test. Positive reaction to white side test
could be explained on the basis of number of leukocytes
present in the uterine discharge (Popov, 1969). The
normal discharge has less number of leukocytes to
cause any change of colour, whereas in clinical and
subclinical cases of endometritis, discharge contains
increased number of leukocytes causing a colour
reaction (Pateria and Rawal, 1990). The absence of
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colour development to white side test in higher number
of cows treated with herbal extracts and antibiotics
revealed their efficacy for combating infection. This result
showed that ashwagandha and garlic are antibacterial
and immunomodulatory in nature thus, reduced bacterial
load and subsequently inflammation process (Sharma
etal., 1977; Ghazanfariet al., 2002; Owis et al., 2005).

The bacterial load recorded in the present study
prior to treatment, ranged from 266.50+7.05 to
318.00£14.57x10% per ml of cervical mucus. In contrast
to this Goswami et al. (1992) reported a lower range of
bacterial load of 35.05 x 104 per ml in cervical mucus of
repeat breeding cows. During this study, at subsequent
estrus after treatment, there was a significant decline
(p< 0.05) in bacterial load in the cervical mucus of all
the groups except the group A. The per cent reduction
was highestin group B followed by a group C, group F,
group D, group G, group H, group E and group Acows.
Bacterial count (x 104/ ml) in group B (.88+.017), group
C (1.03+.056), group D (1.16£.106), group E (3.56+.145),
group F (1.05+.065), group G (1.24+.075), group H
(1.31£.067) at subsequent estrus after treatment varied
significantly (p<0.01) as compared to group
A (281.00£13.09).

This finding corroborates with that of Xiang (2009),
who also reported that ciprofloxacin is effective against
most of the bacteria found in cervical mucus of cows
suffering from endometritis.

Better recovery and conception rate was found in
ashwagandha + garlic and ciprofloxacin treated group
as compared to control, where no animal became
pregnant. The cows treated with herbal preparations
and antibiotic had better recovery rate as compared to
control group of cows. The recovery rate was 25% cows
ingroup A, 87.5% cows in group B, 75% cows in group
C, 75% cows in group D, 62.5% cows in group E, 75%
cows in group F, 87.5% cows in group G and 87.5%
cows in group H. Maximum conception rate of 75%
was achieved in both group B and group G, followed by
group F and group H (62.5%), group C and group D (
50%) and group E (37.5%). No animal became pregnant
in control group. Better recovery and conception rate

observed in ashwagandha + garlic treated group may
be due to their synergistic effect and combined broad
spectrum antibacterial and good immunomodulatory
properties (Mishra ef al., 2000). The conception rate
observed with treatment of garlic alone is in accordance
with finding of Garg et al. (1983) and Sarkar et al. (2005).
However, conception rate observed in ciprofloxacin
treated group is lower than that reported by Xiang (2009;
75% vs 87%).

It is concluded from this study that the herbal
treatment of endometritis and thus repeat breeding
crossbred cows with intrauterine infusion of
ashwagandha and garlic extract, for seven consecutive
days post estrus, cured the condition and subsequently

- improved conception rate on par with ciprofloxacin.
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ABSTRACT
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The objective of the present research work was to study the efficacy of PGF2a for oestrus synchronization
and GnRH on conception rate in synchronized cows under field condition. Totally 50 normal cyclic post partum
cows were selected from field condition and divided into five groups, containing ten experimental cows in each
~ group. These groups were divided mainly as control group, hormonal treated group and non hormonal treated
group. Out of thirty treated cows with PGF2a,, twenty three (77.77%) and thirty (100 %) cows responded after first
and 11" day treatment .In Group-Il 2 (20%) cows exhibited oestrus up to 30 days after pre synchronization
treatment. The time required for onset of oestrus differs significantly in hormonal and non hormonal treated
groups. Conception rate was higher in Group-1V than other groups which differ significantly in different groups.

Key words : PSMT, Prostaglandin, GnRH, Conception rate.

INTRODUCTION

The production efficiency of the animals is directly
related to the fertility. The fertility of the animals is
affected by various reproductive disorders like prolonged
postpartum anoestrus, early embryonic mortality, sub
clinical reproductive tract infection, repeat breeding,
deficiencies of essential minerals, vitamin nutrients in
animals, improper heat detection (Stevenson and Britt,
1977), faulty management practices leading to longer
calving interval. Synchronization of oestrus is one of
the alternatives for the control and manipulation of
reproduction. For increasing conception rate in PGF2¢,
induced oestrus cow, gonadotrophin releasing hormone
(GnRH) was administered (Tandle et al., 2000). GnRH
given at the time of insemination may modify the function
of pre and postovulatory ovarian follicle, thus ensures
ovulation (Taponen. 1999). It also recruits good quality
of luteal cells which results in increased progesterone

*A part of M.V.Sc. Thesis of first author
2and4 Agsistant Professor, ® Head department of
Animal Reproduction, PGIVAS, Akola.

level and increased the conception rate (Mee et al.,
1993). Administration of GnRH after A.l. also results in
increased progesterone secretion by corpus luteum
(Kittok et al. 1973). The present study was planned to
study the efficacy of PGF2o. for oestrus synchronization
and GnRH on conception rate in estrus synchronized
cows under field condition.

MATERIALS AND METHODS

The selected cows were examined at fortnightly
for the presence of corpus luteum on either of the ovaries
and then these cows were grouped into 5 groups
irrespective of age, milk production and parity.

Group | (Control)

The selected cows from this group were examined
per rectally and the cows having the cyclical corpus
luteum were treated with Injection normal saline 2 ml,
11 day apart. The cows were observed for oestrus
exhibition up to stipulated period of 30 days and
inseminated on oestrus detection.

Dndian Douwmnal ofp Animal Repraduction 34 (1) : June 2013




14 lkhar et al.

The selected cows from Group I, Ill, IV and V were
given presynchronization medicinal treatment (PSMT)
which includes Injection Hitek (Virbac pharma) @ 1 ml
per 50 kg body wt. s/c., Injection Urimin (Virbac pharma)
10 mi i/m, Injection Intavita (Intas pharma) 10 ml i/m
and Chelated Mineral Mixture (Agrimin forte) (Virbac
pharma) @ 50gm orally daily.

Group Il - After 15 days of PMST, cows from this
group were examined per rectally and the cows having
the cyclical corpus luteum were treated with injection
normal saline 2 ml at 11 day apart. The cows were
observed for oestrus exhibition till the stipulated time
interval of thirty days and inseminated on oestrus
detection.

Group Il —-After fifteen days of the PSMT, the
cows from this group were examined per rectally and
the cows having the cyclical corpus luteum were treated
with injection Cyclix 2 ml (Cloprostenol sodium 263 pg/
mi) (PGF,, ) at 11 day apart and timed insemination were
carried out after 72-96 hours from last PGF,  injection.

Group IV-After fifteen days of the PSMT, the cows
from this group were examined per rectally and the cows
having the cyclical corpus luteum were treated with
injection Cyclix (Cloprostenol sodium 263 pg/ml) 2 mi
(PGF,,) 11 day apart. Timed A.I. was performed on 72-
96 hours after the last PGF, treatment. Cows from
this group were treated with injection Receptal (0.004
mg Buserelin) 2.5 ml i/m at the time of Al

Group-V After fifteen days of the PSMT, the cows
from this group were examined per rectally and the cows
having the cyclical corpus luteum were treated with
injection Cyclix 2 ml (PGF, ) 11 day apart and timed
insemination were carried out after 72-96 hours of last
PGF o Injection All the inseminated cows were treated
with injection Receptal (0.004 mg Buserelin) 2.5 mli/m
on day 11 afterA.l.

The pregnancy diagnosis of all inseminated cows
was carried out 60 days after artificial insemination by
ultrasonography as well as by per-rectal examination.
The various parameters were analyzed by two way
factorial CRD, student't’ test and chi-square test.

RESULTS AND DISCUSSION

In the present research experiment, cows from
group- | did not exhibited oestrus however only two
(20%) cows from group-ll responded after PSMT
treatment only. Out of thirty cows from group 111, IV and
V treated with PGF,_, 23 (77.77 %) cows responded to
first injection where as 100 per cent responded for 2
injection.

The result of present study for oestrus exhibition
after 19 PGF, injection is in close agreement with result
obtained by Pawshe &t al. (1991), reported 77.77 per
cent oestrus response in crossbred cows and Jadhao
(1999) observed 80 per cent oestrus exhibition. However,
the response after 1#* PGF, injection was not in
concurrence with Mane et al. (1992) recorded 50 per
cent oestrus response. The response of 2™ PGF,
injection was not in agreement with Pawshe et al. (1991)
recorded 77.77 per cent response in crossbred cows
and Sathlamoorthy et al. (2008) observed 62.01 per cent
oestrus response. The variation in the oestrus response
is may be due to the luteal activity represented by the
age of the existing corpus luteum on the ovary (Watts
and Fuquay, 1985). Also the variation in the response
may be due to age, breed, managemental practices,
nature of PGF, molecule used and route of
administration.

The first service conception rate was 0, 20, 40,
60 and 40 per cent in group- | to V, respectively. The
conception rate differs significantly in different treatment
groups. The present finding regarding conception rate
in group 1l are in close agreement with Gupta et al.
(1978) reported 37 per cent conception rate after injecting
500 mg of PGF,_in 9 lactating Haryana cows. However
some research workers have reported higher conception
rate than the present study. Ingawale et al. (2003)
reported 50 per cent conception rate treated with 25
mg of PGF, (Lutalyse) intramuscularly as a single dose
treatment. . However some workers have reported low
conception rate Ott and Gustafasson (1981) observed
20 per cent conception rate after 25 mg of Lutalyse
administration in 25 cows and heifers.

Dndian Tawmnal of Animal Reproduction 34 (1) : June 2013




Fertility Improvement Through Synchronization of Oestrus in Cows 15

The conception rate observed in the group IV
is higher than other treated group which might be due
to effect of GNRH given at the time of insemination. The
present finding regarding conception rate in GnRH
treated cows are in close agreement with Ingawale et
al. (2003) reported 66.66 per cent conception rate in 10
cows treated with 25 mg of PGF, (Lutalyse)
intramuscularly as a single dose treatment and 2.5 ml
GnRH were administered intramuscularly at the time of
insemination. Lajili et al. (1991) reported 62 per cent
conception rate in 59 dairy cows after PGF,_ induced
oestrus and given 10 mg buserelin injection 13-14 days
of artificial insemination. The lower conception rate then
present study is also reported by Tandle et al. {(2000)
observed 46.67 per cent conception rate in post pubertal
repeat breeding heifers with 0.75 mg Tiaprost and given
0.25 mg GnRH (Fertagyl) post insemination and again
on 10" day. Variation in conception rate might also be
due to the technigque of insemination, semen quality,
and individual variation, manegmental and nutritional
practices and difference in breed, parity, and nature of
GnRH used for administration. Although the present work
was done in dry hot season conception rate found was
better than (Shrivastav and Sahni, 1999), it might be
due to effect of PSMT treatment which includes
treatment with Vitamin AD,, phosphorus and chelated
mineral mixture, which increases bioavailability of
minerals to support metabolic functions.

The double dose PGF, regime is better
synchronization protocol for oestrus synchronization
because all thirty cows (100 per cent) exhibited oestrus
with double dose PGF, treatment. The conception
rate is improved in group IV indicating that GnRH
administration at the time of insemination is beneficial
for improving conception rate.
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In order to improve the total and viable embryo recovery rates, ultrasonography was used in cattle before
induction of superovulation (SOV). The conventional SOV protocol followed in crossbred and indigenous donors at
Sabarmati Asheram Gaushala was complemented by use of ultrasonography for selection of donors a day before
stimulation. Donors with minimum 5 growing follicles were used for SOV. Dominant follicle (DF) if any was ablated
24 hours before SOV treatment. Total 54 donors were programmed from April 2010 to April 2011, out of which 49
were flushed with recovery of 362 (7.39) total embryos and 219 (4.47) viable embryo from 500 (10.20) ovulations;
followed by 27 pregnancies from 114 embryo transfers. Data was analyzed for cross bred group (ablation vs non
ablation) and indigenous group (ablation vs non ablation). Crossbred group with ablation showed highest average
12.26 + 1.49 (mean * SE) ovulations, 11.29 + 1.66 total embryos and 6.18 £ 1.20 viable embryos. Indigenous
group with ablation had an average of 10.13 £ 1.62 ovulations, 6.38 + 1.59 total embryos and 5.63 £ 1.24 viable
embryos. Selection of donor using ultrasonograpghy and selective ablation of dominant follicle improved the SOV

responses.

Key words : Ultrasonography, ablation, superovulation, embryos.

INTRODUCTION

Ovarian response to the superovulation treatment
vary between donors, within cycles of the same donor,
stage of lactation, parity, etc. Limited availability of
quality disease free donors is the major constraint in
carrying out MOET programmes. Recent advances in
understanding ofthe follicular waves and role of dominant
follicle has now given an insight regarding the variations
in number of follicles available before SOV programme.

The presence of dominant follicle of first follicular
wave inhibits follicular responses to supervoulatory
treatments. But ablation of dominant follicle before
initiating SOV treatment has shown to increase follicular
recruitment and ovulatory responses (Wolfsdorf et al,

*A part of M.V.Sc. Thesis of first author
2end4 Agsistant Professor, 2 Head department of
Animal Reproduction, PGIVAS, Akola.

1997). The population of small antral follicles at the time
of follicle ablation is the most important factor affecting
results as it is significantly correlated to the number of
viable and transferable embryos produced (Durocher et
al, 20086).

MATERIALS AND METHODS

Elite HF X S, HF X G HF X Kand J X S cross
breds, HF and Jersey pure breds and Sahiwal, Gir and
Red Sindhi indigenous donors in 2" to 7t lactation were
selected for the study. Crossbred and exotic animals
were machine milked while indigenous animals were
hand milked and allowed to suckle till two months after
calving. Recipients were either lowest producers of farm,
young lactating cows or crossbred heifers. All animals
were maintained as per the standard managemeht
practices. Deworming, Vaccination and disease testing
were done as per the standard health protocol.
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Based on history of previous estrous cycle, donors
and recipients were either synchronized using single
PG or were selected after natural heat. Animals in
standing estrus were checked per rectally for uterine
tone and later on 9" to 11* day for development of CL. A
day previous fo initiation of SOV all donors were
subjected to ultrasonograhy using B mode scanner
(Aloka SSD 500) equipped with 7.5 MHz convex array
vaginal probe. The dominant follicle/s if available was
ablated as described by Bergfelt et al, 1994; number of
even sized follicles available on both the ovaries was
examined before starting of SOV treatment. If the total
number of follicles were less than 5, the donor was
excluded from the programme. Same donor was also
repeated during the study period. SOV was done using
either 200/400 mg (equally divided constant dose) of
Folltropin V (Porcine Follicle Stimulating Hormone) and
estrus was induced by injecting single dose of
Prostaglandin F, (50 mg dinoprost tromethamine,
Lutalyse) 48 hr. from first FSH injection. Artificial
insemination (Al) was carried out three times at 12 hrs.
interval during the estrus with the first Al starting at the
onset of standing estrus. Fiushing was carried on day
7 as per the standard procedure (Misra et al., 1920)
using 18 G Rusch catheter (Minitub, Germany) and
DPBS media (IMV, France) added with 0.1% Bovine
Serum Albumin (BSA, Fraction V, Sigma). All the
recovered embryos were evaluated as per standards
given by International Embryo Transfer Society Manual
(IETS). Based on the availability of recipients, fresh
embryos transfers were made in recipients and the
surplus embryos were frozen using 1.5M ethylene glycol
in cryologic CL 500 biofreezer or vitrified using vitrification
kit obtained from Cook India.

Data were analysed using standard statistical
methods given by Snedecor and Cochran (1989).

RESULTS AND DISCUSSION

The summary of the results obtained from flushing,
transfers and pregnancy rates along with techno
economics is shown in Table. Total 54 donors were
programmed from April 2010 to April 2011, out of which
49 were flushed with recovery of 362 (7.39) total

embryos and 219 (4.47) viable embryo from 500 (10.20)
ovulations; followed by 27 pregnancies from 114 embryo
transfers. Overall 9.26% donors didn’t respond to SOV
which is higher than the results obtained by Mutharao
etal. 2010 (56.17%).

Ablation of dominant follicie/s 24 hours before SOV
treatment has shown positive effect on total ovulations,
total embryo and viable embryos recovery. Total
ovulations (mean + SE) in indigenous animals was 10.13
+ 1.62 in the Ablation group as compared to 8.25 *
1.37 in the Non ablation group showing non significant
increase in the ablation group. In a similar study in
indigenous animals by Mutharao et al. 2009, ovulations
in ablation group were 15.08 £ 1.5 and 13.53 £1.80in
control group (non ablation), much higher than in the
present study. Crossbred group showed a highly
significant increase in ovulations with 12.26 £ 1.49 in
ablation group and 5.80 = 1.13 in non ablation group.
The results are in agreement with the significant
difference obtained by Shaw and Good, 2000 and
Amiridis et al. 20086. As shown in table 1, 72% donors
were having " 10 ovulations in ablation group while only
33% donors were having e” 10 ovulations in non ablation
group, thus showing significant effect of ultrasonographic
selection of donors. in non ablation group one donor
was flushed 4 times. Only once viable embryos were
recovered.

Recovery rate was 78% in cross bred donors and
61% in indigenous donors. The difference is significant
due to one indigenous donor (SW-39) where no embryo
was recovered in two flushing with 7 and 16 ovulations.
In indigenous donors TE was non significantly higherin
ablation group (6.38 + 1.59) than in non ablation group
(5.36 £ 1.32). But the difference was significantly higher
in crossbred donors in ablation group (11.29 + 1.66)
when compared to non ablation group (4.62 £ 1.33). TE
recovery obtained post ablation of 2 largest follicle here
is similar (11.0 £ 1.4) to the results obtained by
Baracaldo et al. 2000. Out of total 25 donors flushed in
ablation group, 18 donors produced more than 5 TE
and only one indigenous donor did not produce any
embryo. While out of 24 donors flushed in non ablation
group, 11 donors produced more than 5 TE and three
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donors did not produce any embryo. As emphasized
by Durocher et al 20086, the practioner needs to
differentiate between low responder (lower than average
recovery) and lower potential (limited antral follicles)
animals. In this study, both types of kind donors were
selected keeping the minimum available follicle before
SOV to be at least five. Low potential animals with
exceptional high milk production were also selected as
even a single pregnancy per flush was important for the
breeding programme at the farm. Recovery rates were
also affected by the persons flushing the donors.

Overall ablation group yielded 6.00 £+ 0.89 viable
embryos (highly significant difference), while non
ablation group yielded only 2.88 1 0.72 viable embryos.
Average VE in indigenous donors were 5.63 + 1.24 in
ablation group and 3.64  0.98 in non ablation group,
nearly 2 viable embryos more (non significant difference)
in ablation than non ablation group. Similarly In
crossbred donors, ablation group yielded 6.18 + 1.20
VE significantly higher than non ablation group which
yielded nearly 4 embryos less per flush at2.23 £ 1.03.
Of the total embryos recovered, indigenous ablation
group showed an excellent 88 % VE recovery, while
crossbred non ablation group showed lowest of 48%
VE of total embryos recovered. Mutharao et al. 2010,
had also reported 94.77% fertility rates in indigenous
animals. The poor performance in crossbred non
ablation group might be due to high number of an
ovulatory follicle at 2.20 + 1.31. Also cross bred ablation
donors produced nearly 55% of VE of the TE, which
might be due to hyper responsiveness to SOV or due
to untimely ovulations. This was shown by three donors
producing more than 20 TE each out of which nearly 10
embryos in each donors were degenerated. Nearly 77%
donors in crossbred non ablation group produced less
than 5 VE and 46% didn’t produce any viable embryo.

As noted earlier, one donor was flushed 4 times but
only once viable embryos was recovered.

Pregnancy rates following fresh embryo transfer
was 24%. Embryo transfer from indigenous donors
produced 30% pregnancies while crossbred donors
produced 23 % pregnancies. The reasons for lower
pregnancy rates may be 1) only 50% VE produced were
grade |, while 34% were grade Il and 16% were grade |1l
embryos, 2) if more number of VE were produced and
less number of recipients were available than Grade |
embryos were used for freezing and remaining were
used for fresh ET, 3) as on farm only fixed number of
recipients were available, same recipients were used
again and again 4) Effect of practitioner was seen as
those in training transferred 50% embryos resulting in
10 % pregnancy rates. As reviewed by Bo et al, (2002)
control of follicular wave dynamics in recipients using
various technics like ovsynch, use of oestradiol and
progesterone and use of eCG could improve upon the
pregnancy rates.

Cost per flush was nearly same for both ablated
and non ablated group, but cost per viable embryo
produced showed significant difference between groups-
Rs. 1150 in ablated and Rs. 2573 in non ablated group.
Thus dominant follicle ablation and ulfrasound scanning
before initiation of SOV reduces the cost of viable
embryos produced thereby reducing the cost per
pregnancy by ET. Petrikovic and Svetlanska, (1991)
Broadbent, (1992) and Hasler ef al., (1987) had
emphasized the need to have the best embryos and
recipients with good health and condition to achieve
the best results.

Ultrasonography can be used as a tool for
selection of donors before initiation of superovulation
on the farm. More number of viable embryos can be
obtained from fewer number of flushing thus reducing
the cost of embryo produced.
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TABLE : DETAILS OF FLUSHING, RECOVERY RATES, TRANSFERS AND TECHNO-ECONOMICS.

Indigenous group Cross bred group Overall
Atiributes
Ablation Non Ablation Non Ablation Non
Ablation Ablation Ablation
No. of donors 8 12 19 15 27 27
programmed
No. of animals flushed 8 11 17 13 25 24
’ 10.13 % 8.25+ 1;222963 580+1.13 11 ?2 i %’%ggbi
Total ovulations (nos.) 1.62(81) | 1.37(99) (233) (87) (314) (186)
No. of donors < 10 4 8 3 10 7 16
No. of donors =10 4 5 14 3 18 8
Total anovulatory 100+087 | 058+ | 100+058 |220+1.31|100+047 | 148+
follicles (nos.) (8) 0.35(7) (19) (33) (27) 0.75 (40)
Total embryos 6384150 | 536+ | 1129+ 462+ |9724130 | $30%
recovered (nos.) (51) 1.32 (59) | 1.66°(192) | 1.33%(60) ®(243) (119)
No. of donors <5 2 5 5 8 7 13
No. of donors =5 6 6 12 5 18 "
613155 | 500+ |924+172|2854122 | 8242129 | 3833
Total fertilized ova (nos.) (49) 1.31(55) 2 (157) 2(37) > (206) (92)
Total viable embryos | 5634104 | 364+ |618+1.20 | 223+1.03 | 6.00£0.89 | 288+
(nos.) (45) 0.98 (40) ¢ (105) °(29) P(150) | 0.72° (69)
No. of donors <5 3 5 8 10 11 15
No. of donors =5 5 6 9 3 14 9
UFO 2 4 35 21 37 25
Degenerated 4 15 52 8 56 23
Embryos Frozen 9 5 33 9 42 14
Embryos (Recipients) 36 (24) 35 (24) 72 (45) 25(21) 108 (69) 60 (45)
Pregnancy % (nos.) 29.17(7) | 37.50(9) | 2444 (11) | 19.05(4) | 26.09(18) | 20.00 (9)
Cost per flush (Rs.) 7382 6755 6719 8002 6898 7396
Cost per viable embryo
(Rs.) 1312 1858 1088 3587 1150 2573

ab -Values with same superscripts in a group indicates highly significant difference (P<0.005)

¢ -Values with same superscripts in a group indicates significant difference (P<0.05)
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EFFECT OF INCUBATION PERIOD AT 30°C AND AT 40°C ON POST-
THAW CHARACTERISTICS OF FROZEN SEMEN OF
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To observe the effect of post-thaw incubation periods, frozen semen samples of six HF crossbred bulls were
thawed at 37°C for 30 seconds and thawed semen was evaluated immediately at 0 min and after 15, 30, 45 and 60
min of incubation at 30°C and 4°C, respectively. There was non-significant difference in post-thaw motility between
30°C and 4°C at each incubation period except at 15 min of incubation. Non-significant difference was recorded in
post-thaw viability during incubation at 15, 30, 45 and 60 min between 30°C and 4°C temperature. Higher proportion
(P<0.05) of HOST positive spermatozoa were recorded at 30, 45 and 60 min of incubation at 4°C than at 30°C.
There was non-significant difference in proportion of spermatozoa with intact acrosome between 30°C and 4°C at
all incubation periods. Post-thaw motility was recorded nearly 50 per cent at 15 min of incubation with both
incubation temperatures and therefore, it may be suggested that frozen-thawed semen may be used forinsemination
up to 15 min by keeping frozen-thawed semen straw either at 4°C or in warm water at 30°C after thawing at 37°C
for 30 seconds.

Key words: Crossbred bulls, frozen semen, post-thaw semen characteristics.

INTRODUCTION This thawing protocol of frozen semen resulted in the
highest survival of spermatozoa in terms of motility and
acrosome integrity as compared to thawing at different
temperature with different time (Senger et al., 1976;
Nur et al., 2005). However, information on effect of
incubation of frozen-thawed semen at lower temperature
(< 37°C) on post-thaw characteristics of spermatozoa
in crossbred bulls is scanty. Study on effect of duration
of incubation period at different temperature on post-
thaw seminal characteristics would provide an idea
* Part of MVSc Thesis Research regarding length of time at which frozen-thawed semen
'Post-graduate student, _ . _ may be used éffectively for insemination under field
2Professor and corresponding author, E-mail: conditions. Therefore, present study was undertaken

awasthimk1963@rediffmail.com to evaluate the effect of incubation period at 30°C and

% 4Veteinary Asstt. Surgeon, Central Semen Station, £ 49C tth h teristics of f ¢
Livestock Development Deptt a on post-thaw characteristics of frozen semen o
HF crossbred bulls.

5Professor& Head.

Many Al workers carry frozen-thawed semen straw
either in pocket or in thermos flask containing ice as
user-friendly alternative mode of semen transport to the
doorstep of dairy farmers to carry outinsemination under
field conditions; although such practice must be
discouraged. Frozen semen with egg-yolk-base
extender is universally thawed at 37°C for 30 seconds.
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MATERIALS AND METHODS

The present study was conducted on six HF
crossbred bulls aged between 4 to 6 years and
maintained at Central Semen Station, Anjora, Durg
(C.G). The bulls were maintained in identical feeding
and management regimes according to minimum
standard protocol (MSP) of Government of India. Semen
was collected twice per week from the bulls using an
artificial vagina. Ejaculates having 70 per cent or more
initial progressive motility and concentration of 500 x
10® spermatozoa/ml or more, were subjected to
processing for cryopreservation, else discarded. Semen
was diluted in Tris—yolk—citric acid-fructose-glycerol
(7.0%) dilutor to contain 20 million spermatozoa per
dose in French mini straw (0.25 ml). After equilibration
of 4 hrs at 4°C, cryopreservation of semen was carried
out in liquid nitrogen vapours using Programmable Bio
freezer (Digit Cool 5300, IMV, France) and stored in
liquid nitrogen. Two straws of frozen semen of same
batch of an individual bull was thawed at 37°C for 30
seconds; thawed semen was pooled and post-thaw
characteristics of frozen semen, viz. motility, viability,
acrosomal integrity and HOST positive spermatozoa
were observed at 0 min. Two aliquotes of each sample
were prepared and each one was incubated at 30°C
(water bath) and 4°C (crushed ice) for 15, 30, 45 and 60
minutes; and post-thaw semen characteristics of frozen
semen, viz. motility, viability, acrosomal integrity and
HOST positive spermatozoa were observed after each
incubation period. Post-thaw motility was estimated
under 200x magnification of phase contrast microscope
objectively. Post-thaw sperm viability was determined
using modified differential staining technique with Eosin-
Nigrosin stain (Campbell et al., 1953). The acrosomal
integrity (per cent normal acrosome) in frozen-thawed
semen was estimated in Giemsa stained semen
smears (Watson, 1975). Hypo-osmotic swelling test
(HOST) positive spermatozoa were caiculated using
millipore water (osmolarity 100 m.osm., Bhosrekar,
2005). Paired't’ test was applied to compare different
post-thaw characteristics of frozen semen among
different time intervals between two incubation periods
(Snedecor and Cochran, 1967) using SPSS soft-ware
version 10.

RESULTS AND DISCUSSION

The post-thaw characteristics of frozen semen of
six HF crossbred bulls at different incubation periods
are presented in Table. Post-thaw motility, sperm viability,
percentage of HOST reacted spermatozoa and
percentage of spermatozoa with intact acrosome of
frozen-thawed semen consistently decreased, as the
incubation period increased at both the incubation
temperatures. There were non-significant differences in
post-thaw motility, viability and acrosomal integrity at
each incubation period between 30°C and 4°C
temperature except that post-thaw motility was
significantly lower (P< 0.05) at incubation temp of 4°C
than 30°C. However, significantly (P< 0.05) higher
proportion of HOST positive spermatozoa were recorded
at 30, 45 and 60 min of incubation at 4°C than at 30°C.

Present results demonstrated that there was
gradual reduction in post-thaw motility, viability,
proportion of HOST positive spermatozoa and proportion
of spermatozoa with intact acrosome as the post-thaw
incubation period was increased at both incubation
temperatures. Present finding is in agreement with the
observation reported by Dhami ef al. (1994), Dhami and
Sahni (1995), Pramanik (1996) and Pathak (2008);
however, post-thaw incubation temp was 37°C in these
studies. Perusal of literature showed lack of information
on post-thaw motility at incubation temp of 30°C.
Present observation of HOST positive sperm percentage
at 0 min at 37°C is higher than reported by Shrivastava
and Kumar (2006) who reported 21.88 + 0.44 and 21.00
+0.57 per cent HOST positive sperm in frozen thawed
semen of HF and HF x Hariana cross bull, respectively.
Similarly, Mandal et al. (2006) could observe 33.96 +
1.78 per cent spermatozoa showing swelling response
in hypo-osmotic solution in frozen thawed semen from
Frieswal bulls. Higher percentage of HOST positive
spermatozoa in present study could be due to i) use of
water as hypo-osmotic solution with osmolarity of 100,
whereas previous workers used hypo-osmotic solution
with osmolarity of 150 and ii) variations in duration of
exposure of spermatozoa to hypo-osmotic solution. The
present finding of higher percentage of HOST positive
spermatozoa approximates with early report (Pathak,
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2008), in which hypo-osmotic solution with osmolarity
of 100 was used at incubation temp of 37°C.

It is interesting to note that proportion of live
spermatozoa was recorded lesser than proportion of
post-thawed motile spermatozoa in the present study.
This discrepancy between these two characteristics
might be due to staining of live spermatozoa owing to
alteration in characteristics of plasma membrane, which
are common consequences of semen cryopreservation.
The concentration of eosin was reduced to one-fourth
of original composition of stain for live and dead count
of spermatozoa and staining period was reduced to 10
seconds to overcome the problem of staining of live
spermatozoa in frozen-thawed semen. Despite these
modifications in staining procedure, proportion of post-
thawed viable spermatozoa was recorded lesser than
proportion of post-thawed motile spermatozoa in the
present study. Hence, it may be suggested that
alternative method should be developed for differential
staining of frozen-thawed semen for study of viability of
spermatozoa.

There is scarcity of liquid nitrogen containers in
developing countries like India. Inseminators use to
carry frozen-thawed semen straw either in pocket
(Dedarnette et al., 2000) or in thermos flask containing
ice as user-friendly alternative mode of semen transport
to insemination site. Generally, insemination is
accomplished after a time interval ranging from 15 to
60 min under field conditions with this mode of semen
transport. Present experiment was conducted to assess
the post-thaw quality of frozen semen in relation to post-
thaw length of time at which semen may be effectively
used for insemination. The visual estimation of
percentage of progressively motile spermatozoa is the
most common method of semen analysis conducted
in the laboratory but it is not consistently highly

correlated with fertility (Graham and Moce, 2005). In
addition to progressive motility, plasma membrane
integrity and acrosomal integrity are the tests of choice
to assess post-thaw quality of frozen semen.

Frozen semen samples having 40 per cent and
above post-thaw motility are considered suitable for the
use of artificial insemination (Mandal et al., 2010);
however, some scientists reported that frozen semen
sample having 30 per cent post-thaw motility with more
than 65 per cent normal spermatozoa with respect of
acrosome, mid piece and tail in combination is regarded
as good quality semen (Bhuiyan, 1998). Singh and Pant
(1999) reported 54.2, 50.8 and 44.2 per cent conception
rate when post-thawed semen was inseminated within
16 min, within 1 hr and within 2 hrs of thawing,
respectively. They concluded that frozen thawed semen
straws can be used for Al by keeping them either
wrapped in cotton or in a thermos flask containing water
at 37°C, without marked loss in fertility provided the
animals were inseminated within one hour post-thaw.
As a matter of fact that it is the number (10-12 million
per dose) of motile spermatozoa at the time of Al that
matters for obtaining conception. Presently, frozen
semen straws contain 20 million spermatozoa as per
minimum standard protocol of Government of India and
with this concentartion of sparmatozoa, 50 per cent
and above post-thaw motility is considered suitable for
the use of artificial insemination. Post-thaw motility was
recorded nearly 50 per cent at 15 min of incubation,
both at 30°C and 4°C temperature in the present study
with viability > 44 per cent, HOST posiltive spermatozoa
> 59 per cent and acrosomal integrity > 48 per cent.
Therefore, it may be suggested that frozen-thawed
semen may be safely used for artificial insemination up
to 15 min by keeping frozen-thawed semen straw either
at 4°C or at warm water at 30°C after thawing of frozen
semen at 37°C for 30 seconds.
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Table. Effect of incubation period on post-thaw semen characteristics in
Holstein-Friesian crossbred bull

tncubation Post-thaw miotility Viahility HOST Acrosomal integrity
Time {Min) 3, 0,
30°c 4°c 30°C 4% 30°c Fle 30°C 4c
0 B58.33+1.77 | 58383177 52.042.60 52.0£2.60 65.05+2.01 68.3851.57 | 60.11x2.59 60.1142.59
18 526121.56 | 4861£1.93 | 45384284 | 44865201 | 50.7241.98 | 6261143 | 53.3842.88 48,832,853
30 49.16+1.60 44,1642.00 40.61+2.7 38.8342.04 54.61+1.80 58.8841.64° 47.8812.62 44.8842.76
45 39.6611.42 40.11£2.07 35.38%2.73 35274213 48.9411.62 54.61£1.67 44.6612.44 40,832,770
60 37.44 1213 36.4442.07 30.27£2.66 29.16 £1.72 43.61+1.70 48772147 38.61+2.08 37.61£2.75

Data with superscript * differed significantly (P < 0.05)
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Nine pyometric and eight healthy bitches were included to evaluate their plasma biochemical, enzymatic
and sex steroid profile before and after ovario-hysterectomy. The pre-operative levels of plasma urea nitrogen
(PUN), creatinine and total cholesterol were significantly (P<0.01) higher in pyometric bitches than the normal
ones (60.78+£10.03 vs 16.75+1.568 mg/dl; 2.71+0.51 vs 0.85+0.10 mg/dl and 256.52+25.19 vs 189.004£8.91 mg/d,
respectively). The post-operative levels of all three constituents, particularly PUN and creatinine, declined in cases
of pyometra. Plasma total protein (7.67+0.61 vs 5.70+0.28 g/dl) and globulin (5.29+0.41 vs 2.30+0.13 g/dl)
concentrations were significantly (P<0.01) higher and albumin (2.3810.22 vs 3.40+0.28 g/dl) concentration was
lower in pyometric bitches than the healthy ones, thus significantly (P<0.01) reducing the albumin-globulin ratio
(0.45+0.02 vs 1.52+ 0.15) in pyometra affected bitches. The pre-operative mean aspartate and alanine
aminotransferase (AST, ALT) and alkaline phosphatase (ALP) activities were significantly higher (P<0.01) in bitches
affected with pyometra (66.33 + 9.84 and 73.78 + 8.78 1U/l, and 86.78 + 13.20 KAU %, respectively) as compared
to healthy ones (32.50 £ 1.70, 31.25+1.461U/land 40.13 + 2.59 KAU %). The levels of ALP were insignificantly
higher in cases of closed pyometra than the open ones, but not of AST or ALT. The levels of all 3 enzymes dropped
a little by 8-15 days following surgery in affected animals. Plasma progesterone profile was three times elevated
(11.20 £ 2.88 vs 4.10 £ 0.91 ng/ml) and oestradiol-17b was insignificantly reduced (623.78 £ 235.75vs 777.38 +
174.02 pg/ml) in pyometric bitches than the normal ones. Moreover, the mean progesterone concentration was
significantly higher in cases of closed pyometra than the open ones (19.97 + 2.88 vs 6.81 + 2.59 ng/ml), and it
declined significantly within 8-15 days following ovario-hysterectomy. It was concluded that significant elevation in
serum biochemical and enzymatic profile together with progesterone in pyometric bitches as compared to normal
ones with the drop in their levels post-operatively is of diagnostic and prognostic value in canine pyometra.

Key words: Bitch, Pyometra, Clinical Biochemistry, Ovario-hysterectomy.

oestrogen-progesterone receptors leads to cystic
endometrial hyperplasia with excess secretions in the
uterine lumen and secondary bacterial infection
particularly of E. colifrom vagina that liberate endotoxin

INTRODUCTION

Pyometra is a common metoestrual disease of
intact bitches with systemic illness (Borresen and

Skrede, 1980; Sevelius et al., 1990). An exaggerated
response of the uterine mucosa to chronic progestational
stimulation during the luteal phase due to altered

*A part of MVSc thesis of first author approved by
Anand Agricultural University, Anand, Gujarat.
@Corresponding Author; Professor & Head,
E-mail: ajdhami@aau.in

leading to organ damage, altered haemato-biochemical
and enzymatic profile, and variety of clinical symptoms
(Gayakawad ef al., 1999; Hagman, 2004). Significant
increase in serum transaminases (Ettinger and
Feldman, 1993; Hagman, 2004) and phosphatase
(Sevelius et al., 1990; Hagman, 2004) together with
altered haemato-biochemical indices, particularly
leucocytosis and elevated BUN and creatinine
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(Hagman, 2004; Dabhi and Dhami, 2006) have been
reported earlier in bitches affected with pyometra. This
study was focused on evaluating the plasma
biochemical, enzymatic and sex steroidal profile of
healthy and pyometric bitches before and after ovario-
hysterectomy.

MATERIALS AND METHODS

Seventeen bitches presented for treatment of
pyometra (n=9) or spaying (n=8) at Veterinary Teaching
Clinical Services Complex of the College at Anand during
the year 2011-12 were included in this study. Following
retrieval of detailed history of each patient from the
owner and its clinical and radiological examinations,
ovario-hysterectomy was performed as per the standard
technique through a mid-line approach as a treatment
of pyometra or for elective sterilization. From all the
bitches, whole blood samples were collected from
cephalic vein in vials containing EDTA twice, i.e. just
before operation and 15 days after the ovario-
hysterectomy. The plasma was separated by
centrifugation of blood samples at 3000 rpm for 15
minutes, and stored at -20°C until analyzed.

The levels of plasma urea nitrogen (PUN),
creatinine, total cholesterol, total protein, albumin,
aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) and alkaline phosphatase (ALP)
were determined by using standard procedures and
assay kits of Crest Biosystem, Goa, India on an
autoanalyzer. The levels of plasma globulin were derived
by subtracting albumin from the total proteins and A: G
ratios were worked out for all the samples. The plasma
progesterone and oestradiol levels were estimated by
employing standard RIA technigues. Labelled antigen
(with 1'2%), antibody coated tubes and standards were
procured from Immunotech, Marseille, Cedex, France.
The sensitivity of the progesterone and oestradiol-17
assays was 30 and 4 pg/ml. Their intra-assay variations
were 5.4 and 15.1 %, and inter-assay variations 9.1
and 14.4 %, respectively.

Data obtained from individual bitches with open
pyometra (8), closed pyometra (3) and normal spaying

(8) pre- and post-operatively were analyzed statistically
using completely randomized design and ‘t’ test.

RESULTS AND DISCUSSION

The pre-operative mean plasma urea nitrogen and
creatinine concentrations were significantly higher
(P<0.01) in pyometric bitches {60.78 + 10.03 (range
26.23 ~112.23) and 2.71 + 0.51 (range 0.80 - 4.70)
mg/dl, respectively} than in healthy bitches {16.75 +
1.58 (9.00-29.00) and 0.85 + 0.10 (0.40-1.20) mg/di}.
The levels were also higher in cases of open pyometra
than the close ones, but did not differ significantly. These
findings on plasma urea nitrogen compared well with
the reports of Gayakwad et al. (1999) and Nak et al.
(2004) and those of creatinine with the reports of Stone
et al. (1988), Wakankar (1993) and Dabhi and Dhami
(2008).

in present study, the plasma urea nitrogen level >
35 mg/dl was recorded in 77.78 % pyometric bitches
and creatinine > 1.5 mg/d! in 66.67 % bitches. This
compared well with the observations of Sharma (2004).
The plasma concentrations of both urea nitrogen and
creatinine decreased significantly by 8-15 days
following surgery as compared to pre-operative values
in pyometric bitches (50.02 vs 60.78 and 1.92 vs 2,71
mg/dl, respectively). This decline suggested reversal of
toxaemia and supported the earlier views of Borresen
(1980) and Gayakwad et al. (1999). Urea nitrogen and
creatinine both are catabolic waste products normally
excreted by the kidneys and therefore both are
indicators of glomerular filtration rate with which they
are negatively correlated (Neel and Grindem, 2000).
These could be useful guide to the prognosis of
pyometra, irrespective of its type (De Coster et al.,
1979), since degree of damage to kidneys depends
upon the level of toxaemia and dehydration caused by
pyometra. The post-operative decline in their levels was
thus better prognostic for survival of the affected animals.

The plasma total cholesterol concentration was
significantly (P<0.05) greater in pyometric bitches than
in healthy ones (256.52 + 25.19 vs 189.00 + 8.91 mg/
dl), and it was higher in close pyometra than open
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pyometra (293.92 * 58.45 vs 237.82 + 25.09 mg/dl).
Bitches with close pyometra had multiple cysts and
CLs simultaneously on their ovaries as visualized upon
ovario-hysterectomy. Moreover, the cholesterol levels
declined significantly (P<0.01) in pyometric bitches
within 8-15 days following ovario-hysterectomy. This
might be due to change in hepatic dynamics and altered
metabolism post-operatively. These observations closely
corroborated with the reports of Borresen and Skrede
(1980), Hagman (2004), Dabhi and Dhami (2006) and
Hagman et al. (2009). The elevated plasma
concentrations of cholesterol probably reflect
intrahepatic cholestasis in pyometric bitches (Sevelius
etal., 1990; Hagman (2004).

The pre-operative mean plasma total protein
concentrations was significantly (P<0.05) higher in
pyometric bitches than the healthy bitches {7.67 + 0.61
(range 5.70—10.34) vs 5.70 £ 0.28 (range 4.10 — 6.60)
g/dl}, but there was no difference between close and
open pyometra, though the levels declined significantly
within 8-15 days following surgery in pyometric cases.
This finding of hyperprotenaemia observed in pyometric
bitches coincided well with the previous reports of Dabhi
and Dhami (2006) and Hagman et al. (2009). The
increased BUN and total plasma protein values in
pyometric bitches suggested renal dysfunction probably
due to pre-renal ureamia, dehydration and toxaemia
(Jones and Joshua, 1988). Hardy and Osborne (1974)
stated that the E. coli organisms release endotoxin,
which interferes with the reabsorption of sodium and
chloride in the loop of Henle impairing collecting tubules’
ability to reabsorb the water, hence renal dysfunction
occurs leading to polyuria and polydipsia in pyometric
bitches. The hyperproteinaemia in pyometric bitches
could be due to elevated globulin component.

In present study, the mean plasma albumin
concentration of pyometric bitches was significantly (P
< 0.01) lower (2.38 £ 0.22 vs 3.40 = 0.28 g/dl) and
globulin higher (5.29+ 0.41 vs 2.30 £ 0.13 g/dl) than in
healthy bitches, thus significantly (P < 0.01) reducing
the albumin-globulin ratio (0.45 £ 0.02 vs 1.52 £ 0.15)
in pyometra affected bitches. The observations of
hypoalbuminaemia and hyper-globulinaemia recorded

in pyometric bitches corroborated well with the reports
of Hagman (2004) and Dabhi and Dhami (2006). These
alterations occur due to loss of albumin via the damaged
kidneys and increased production of &-globulin as a
defense mechanism against infection (Borresen, 1980),
since bacterial invasion stimulates the immune system
to form immune complex at the basement membrane
of glomeruli and it affects the glomerular filtration rate,
thus causing renal dysfunction in pyometric bitches
(Stone ef al., 1988). The present findings of marked
increase in globulin over albumin fraction in pyometric
bitches could be due to an acute phase reaction and
synthesis of antibodies in response to bacterial infection
as mentioned by Borresen and Skrede (1980) and
Hagman (2004). However, in the present study no
distinct trend was observed in the protein profile of
bitches suffering from close and open pyometra, even
before or after ovario-hysterectomy.

The mean activities of plasma aspartate
aminotransferase (AST) and alanine aminotransferase
(ALT) enzymes were significantly (P<0.01) higher in
bitches affected with pyometra {66.89 + 7.05 (range 24
— 89) and 73.78 + 8.78 (range 55 - 112) U/,
respectively}, as compared with healthy bitches {32.50
+£1.70 (27 - 35)and 31.25+ 1.46 (25— 37) U/}, however,
there was no difference in their profile between close
and open pyometra. The AST level dropped significantly,
but little drop was observed in ALT level following surgery
only in affected animals. These findings of elevated
plasmaAST and ALT corroborated well with the reports
of De Schepper et al. (1987) and Ettinger and Feldman
(1993), respectively. Hagman (2004), however, stated
that serum ALT values were within normal range even in
pyometric bitches, while De Schepper et al. (1987) and
Dabhi et al. (2007) cbserved increased levels of serum
AST due to inhibition of liver enzyme synthesis or
hepatic membrane damage.

The pre-operative mean plasma alkaline
phosphatase (ALP) activity was also markedly elevated
(P<0.01) in pyometric bitches than the normal ones
{86.78 £ 13.20 (range 46-155) vs 40.13 £+ 2.59 (range
29-51) KAU/100 ml)}. The levels were also non-
significantly higher in cases of close pyometra than
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the open ones (107.00 £ 25.51 vs 76.67 £ 15.05 KAU%).
There was significant (P<0.05) decline in the plasma
ALP activity within 8-15 days following ovario-
hysterectomy in pyometric bitches. Sevelius et al.
(1990), Ettinger and Feldman (1993) and Dabhi et al.
(2007) reported similar findings in pyometric and normal
bitches. Hagman (2004) and Hagman et al. (2009) found
almost 3-4 times increase in plasma ALP activity in
pyometric bitches as compared to healthy ones, which
was however double in the present study. These findings
reflect damage to the vital organs and bone marrow
due to toxaemia in pyometra of bitches.

The pre-operative plasma progesterone
concentration recorded in bitches affected with
pyometra {11.20 + 2.88 (0.78 to 25.5) ng/mi} was nearly
three times elevated (P<0.05) than in normal ones {4.10
+ 0.91 (0.20 to 8.40) ng/ml). It was also significantly
higher in close pyometra than the open ones (19.97
2.88 vs 6.81 £ 2.59 ng/ml). This was associated with
presence of multiple cysts and 1-3 CLs simultaneously
on the ovaries in bitches with close pyometra and only
1-2 CLs in open pyometra. Its levels also declined
significantly (P<0.05) within 8-15 days following ovario-
hysterectomy in all the animals due to removal of ovaries/
CLs, since CLis the primary source of progesterone in
circulation. The plasma oestradiol-17b concentration in
pyometric bitches in contrast was apparently lower
{623.78 + 235.75 (43 to 1826 pg/mi) than in healthy
bitches {777.38 + 174.02 (26 to 1548) pg/mi}. It was
also was slightly higher in close pyometra than the open
ones.

The present findings of progesterone levels closely
coincided with the reported value by Dabhi ef al. (2007),
but were slightly higher than those of Wankankar (1993),
Karmakar et al. (2002) and lower than those of Nomura
et al. (1984), especially in cases of close pyometra.
Gao et al. (2011) also reported elevated plasma
progesterone profile in pyometric bitches. The levels,
in general, were not always higher in pyometric bitches
under study than in normal ones in luteal phase as has
been observed by others (Nomura ef al., 1984,
Wakankar, 1993). The findings of ocestradiol corroborated
with the reports of Dabhi et al. (2007) and Gao et al.

(2011). Hardy and Osborne (1974) suggested that
pyometra was the result of excessive and/or prolonged
stimulation of uterus by the progesterone from the
retained or cystic CL. Oestradiol concentration showed
significant rise in cases of close pyometra, but not in
healthy and open pyometra cases, following ovario-
hysterectomy, probably due to development of new
follicles on retained ovarian tissue.

Thus from the present findings, it was concluded
that significantly elevated profile of plasma urea nitrogen,
creatinine, transaminases and alkaline phosphatase
as well as cholesterol, proteins and progesterone
together with hypoalbuminaemia and hyperglobulinaemia
observed in pyometric bitches as compared to healthy
ones were of diagnostic and prognostic value, and
indicated vital organ damage induced by bacterial
endotoxins leading to increased production of a-globulin
as a defense mechanism, and lack of production of
uterine luteolysin from the damaged uterus that
predisposed the animal to develop pyometra.
Normalization of above profile following ovario-
hysterectomy suggested reversal of toxaemia and threat
to the life of affected bitches.

ACKNOWLEDGEMENT

We thank the Dean of the faculty, Professor &
Head, Departments of Veterinary Physiology and
Research Scientist and Head, RBRU for the facilities
provided for this work, and the Staff of Teaching
Veterinary Clinical Services Complex and Department
of Surgery and Radiology of the College for their kind
co-operation and technical support in the clinical and
surgical work.

REFERENCES

Borresen, B. (1980). Pyometra in the dog - a
pathophysiological investigation 1V. Functional
derangement of extra-genital organs. Nord. Vet.
Med., 32: 255-268.

Borresen, B. and Skrede, S. (1980). Pyometra in the
dog. A pathophysiological investigation: The
presence of intrahepatic cholestasis and an acute
phase reaction. Nord. Vet. Med., 32: 378-86.

Dndian DJowmal ofp HAnimal Reproduction 34 (1) : June 2013




30 Gupta et al.

Dabhi, D.M. and Dhami, A.J. (2006). Serum urea,
creatinine, cholesterol and protein profile in bitches
with pyometra. Indian Vet. J., 83: 1182-1185.

Dabhi, D.M., Dhami, A.J., Tank, P.H. and Kelawala,
N.H. (2007). Effect of ovario-hysterectomy on
serum enzymatic and hormonal profile in bitches
suffering from pyometra. Indian J. Anim. Reprod.,
28(2): 1-6.

De Coster, R., Dietem, G., Josse, M., Jacovjeevic, S.,
Ecters, F. and Devivarx, J. (1979). Clinical,
histological, bacteriological and hormonal aspects
of chronic metritis in bitch. Annals De Medicine
Veterinaire (Fr), 123. 233-247.

De Schepper, J., Van Der Stock, J. and Capiau, C.
(1987). The characteristic pattern of aspartate
aminotransferase and alanine aminotransferase in
the bitch with the cystic endometrial hyperplasia
- pyometra complex. Effect on medical or surgical
treatment. Vet. Res. Comm., 11: 65-75.

Ettinger, S.J. and Feldman, E.C. (1993). Text Book of
Veterinary Internal Medicine: Diseases of Dog and
Cat. 4" edn, Vol. |, W.B. Saunders Co.,
Philadelphia.

Gao, X., Zhou, L., Deng, G, Liu, C., Li, C., Qiu, C. and
Peng, X. (2011). Aerobes and levels of estradiol
and progesterone in cystic endometrial
hyperplasia-pyometra complex bitches. J. Ani.
Vet Adva., 10: 965-971.

Gayakawad, S.G,, Ranganath, B.N., Jayadevappa, S.M.
and Krishnaswamy, S. (1999). Observations on
biochemical changes in canine pyometra. Indian
Vet. J., 76: 289-290.

Hagman, R. (2004). New Aspects of Canine Pyometra.
Studies on Epidemiology and Pathogenesis.
Doctoral thesis, Swedish University of Agril Sci.,
Uppsala, Sweden.

Hagman, R., Reezigt, B.J., Ledin, H.B. and Karlstam,
E. (2009). Blood lactate levels in 31 female dogs
with pyometra. Europ. Compan. Ani. Health.,
1(1):1-8.

Hardy, R.M. and Osborne, C.A. (1974). Canine
pyometra: Patho-physiology, diagnosis and
treatment of uterine and extra-uterine lesions. J.
Am. Anim. Hosp. Assoc., 10: 245-268.

Jones, D.E. and Joshua, J.O. (1988). Reproductive
Clinical Problems in the Dog. 2™ edn, John Wright
and Sons, London.

Karmakar, P.C., Roychoudhury, R., Nandi, P.R. and
Ghosh, B.B. (2002). Serum estrogen and
progesterone profile in canine pyometra prior to
and after ovariohysterectomy. J. Inferacademicia,
6 (Spl.): 704-707.

Nak, Y., Senturk, S., Nak, D., Cetin, C., Golcu, E. and
Keaskin, A. (2004). Evalution of the renal funtion
in bitches with pyometra. Indian Vet. J., 81: 834-
835,

Neel, J.A. and Grindem, C.B. (2000). Understanding
and evaluating renal function. Ve, Med., 95: 555-
565.

Nomura, K., Masaoka, K. and Shimada, Y. (1984).
Clinical signs, intrauterine bacteria and plasma p,
level in bitches with pyometra. Jap. J. Vet. Med.
Assoc., 37 83-89.

Sevelius, E., Tidholm, A. and Thoren-Tolling, K. (1990).
Pyometra in the dog. J. Am. Anim. Hospital
Assoc., 26: 33-38.

Sharma, S. (2004). A Comparative Study on the
Diagnosis and Treatment of Canine Pyometra with
Special Reference to Ultrasonography. M.V.Sc.
Thesis, JNKVV, Jabalpur, India.

Stone, E. A, Littman, M.P., Robertson, J.L.. and Bovee,
KC. (1988). Renal dysfunction in dogs with
pyometra. J. Am. Vet. Med. Assoc., 193; 457-
464,

Wakankar, C.C. (1993). Studies on Cystic Endometrial
Hyperplasia Pyometra Complex in Canines with
Special Reference to Diagnostic Methods and
Surgical Treatment. Ph. D. Thesis, Bombay
Veterinary College, Bombay, India.

Dndian Downal ofp HAnimal Repraduction 34 (1) : June 2013

s



Indian Journal of Animal Reproduction 34 (1) : June 2013 31
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A total of 28 indigenous Assam cows at 45 days postpartum were selected and divided into 4 groups as
treatment groups (A, B, C ) and control (D) consisting of 7 animals in each group. The animals in group Awere
isolated from the male and received daily oro nasal treatment with bull urine for 16 weeks, in group B, the cows
were kept with a fertile bull and were given oronasal treatment as in group A. In group C, the cows received
exogenous hormone treatment and in group D, animals were left untreated. The postpartum cows attained early
onset of estrus when received treatmenti.e. in group A69.40+3.9 days (50-80 days), in group B 67.30+4.4 days
(52-84 days), in group C 33.60+1.54 days (29-40 days) in comparison to group D which was 254.86+11.42 dyas
(196-294 days). All treated cows exhibited sign of estrus with 100% estrus response. The duration of estrus was
recorded as 21.71+0.92 hours (17-24 hours) in group A, 22.8611.08 hours (18-26 hours) in group B, 26.86+1.93
hours (21-33 hours) in group C and 18.76+0.97 hours (17-22 hours) in group D. Induction of estrus was accompanied
with ovulatory response and the cows that ovulated conceived on insemination.

Key words: Ovarian activity, Postpartum, Indigenous Cows, Norgestomet

INTRODUCTION 1982). Therefore the present experiment was conducted
to test whether olfactory cues from the bull urine are

The indigenous cattle of Assam are resistantto ¢ ficient to induce estrus in postpartum indigenous
various diseases, adaptable to the adverse .yusof Assam.

environmental conditions and a quality milk producer.

However, their attainment of puberty is very late (3 years) MATERIALS AND METHODS
and so is the resumption of postpartum estrus (8-10
months). This breed needs augmentation of reproductive
performance for a sustainable rural dairy industry and
there have been many attempts to enhance the
resumption of ovarian activity and early estrus in the
postpartum period by a single injection 100-500ug
GnRH given at different times after calving (Britt et al,
1974, Ball and Lamming, 1983) and these have given
variable results which were very expensive. A priming
pheromone in the urine of bull could be used to induce
postpartum ovarian activity in dairy cows and
pheromonal cues from the bull had been used to
accelerate puberty in heifers (Izard and Vanderbergh,

Twenty eight (28) numbers postpartum indigenous
cows of Assam at 45 days after parturition were equally
divided into the treatment (group A, B, C) and control
group (group D), consisting of 7 animals in each group.
The animals were maintained under semi intensive
system of rearing and they were supplied with
concentrate mixture @ 1.5 Kg/animal/day and drinking
water ad libitum. They were vaccinated against H.S.
and B.Q. following deworming at 15 days ahead of
vaccination. The cows in group A were isolated from
male and subjected to daily oronasal treatment with
bull urine for 16 weeks. About 3 ml of bull urine was
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spread into each nostril and 1 ml into the open mouth.
Urine was collected from a fertile bull and stored at -
16°C for 15 weeks before the treatment (Vanderbergh
et al, 1975). In group B, the animals were kept with a
fertile bull and were given oronasal treatment with bull
urine for 16 weeks as in the previous group (groupA). In
group C, the animals receieved Crester ear implant,
containing 3mg norgestomet and 5mg estradiol valerate.
On day 9 of the treatment the implant was removed
and on the day of implant removal PMSG (Folligon) @
400 IU was administered intra muscularly to each of
the treated animals. In group D, the animals were left
untreated and served as control. The animals of both
treatment and control groups were observed for
occurance of estrus. Data obtained from the different
treatment were analysed statistically as described by
Snedecor and Cochran (1967).

RESULTS AND DISCUSSION

Estrous could be induced early in all animals
following oronasal treatment with bull urine (group A),
bull exposure and oronasal treatment with bull urine
(group B) and by treating the animals with exogenous
hormone (group C) compared to the animals of control
group (group D).

Animals attain early onset of estrus when they
received treatment, 69.40+3.9 days with a range of 560-
80 days in group A, 67.3014.4 days, with a range of 50-
84 days in group B, 33.60+1.54 hours with a range of
29-40 hours in group C and 254.86+11.42 days with a
range of 196-294 days in group D. All the treated animals
exhibited signs of estrus and estrus was 100 percent.

The duration of induced estrus was 21.71+0.92
hours (17-24 hours) in group A, 22.86+1.08 hours (18-
26 hours) in group B, 26.86+1.93 hours (21-33 hours)
in group C and 18.67 £0.97 hours (17-22 hours) in control
group D respectively. Analysis of variance revealed that
a significant difference (p<0.01) in duration of estrus
was observed among 4 different groups. Ovulation
occurred in 5 (71.43%) group A, 5 (71.43%) group B
and 7 (100%) animals in group C. The animals that
ovulated after induction of estrus were conceived on

insemination and the percentage of conception was 100
percent. However, in control (group D) ovulation occurred
in 5 animals following natural estrus after a lapse of
254.86+11.42 days of experiment and the percentage
of conception was 71.43.

In this experiment 71.43% animals ovulated after
olfactory stimulation with urine and bull exposure. It
was shown in other studies that tactile, visual and
auditory stimuli contribute to the male effect, even if
odor is the predominant signal (Shelton, 1980; Cohen-
Tannoudgi et al, 1986; Claus et al, 1990). Again Knight
et al, (1983) reported in sheep that olfactory stimulation
with ram’s wool induces ovulation in 40-53% acyclic
Romney Marsh ewes. Our results indicated that bull
urine contain a priming pheromone that hasten the onset
of estrus in postpartum cows. Similar results have been
given by lzard and Vanderbergh (1982) who reported
that puberty occurred earlier in heifers exposed to urine
from a matured bull.
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SEASONAL VARIATIONS IN BLOOD METABOLIC PROFILES DURING
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The present study was conducted on healthy, lactating pluriparous Murrah buffaloes (n = 29), calved during
December 2007 to May 2008. On the basis of season of calving the animals were divided into two group’s viz.
winter calving buffaloes (WCB) and summer calving buffaloes (SCB). During postpartum period, WCB had significantly
(P < 0.05) higher blood concentration of total protein, urea nitrogen and non-esterified fatty acids whereas SCB
had significantly (P < 0.05) higher concentration of glucose, cholesterol and creatinine. Overall, fluctuations in the
mean concentration of various metabolic parameters were noticed in buffaloes of both the groups.

Key words: Blood metabolic profile, Buffalo, Calving, Season.

INTRODUCTION

High yielding dairy cows undergo a varying period
of a state of negative energy balance during early
postpartum phase (Bauman and Currie, 1980). Changes
in endocrine and metabolic milieu of early lactation due
to negative energy balance adversely affect postpartum
reproduction (Peter et al., 2009). Elevated levels of non-
esterified fatty acids (NEFA), urea nitrogen and glucose
in blood are mainly responsible for poor reproductive
efficiency during early postpartum period (Roche, 2008).
The main effect of postpartum negative energy balance
occurs at the hypothalamic level and is manifested by
altered endocrine levels and ovarian functions (Butler
et al., 20086). Previous studies have been undertaken in
buffaloes to estimate some of the above mentioned
factors in blood and their effects on postpartum
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reproduction (Shah et al., 2003). However, gaps still
exist for further clarification of basic metabolic profile
during early postpartum period in buffaloes in varying
seasons. Therefore, further investigation on this aspect
needs to be elucidated in buffaloes during early lactation.
The present study was conducted with the objective to
seasonal variation in blood metabolic factors in winter
and summer calving buffaloes during peri- and early
postpartum period.

MATERIALS AND METHODS

Healthy, lactating pluriparous Murrah buffaloes
(n = 29), in their third to fifth parity and calved during
December 2007 to May 2008 were selected at two
organized dairy farms (Government Buffalo Breeding
Farm, Mattewara and dairy farm of Guru Angad Dev
Veterinary and Animal Sciences University, Ludhiana).
They were categorized as winter calved buffaloes (WCB;
n = 19) and summer calved buffaloes (SCB; n=10). All
the animals were maintained under standard
managemental and hygienic conditions. They were fed
ad lib with seasonal green fodder, wheat straw and
concentrate mixture. They were milked twice a day,
morning (4.00 am) and evening (4.00 pm). Late pregnant
animals were kept separate until calving.
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Blood samples were collected at weekly intervals,
two weeks prior to calving up to nine weeks postpartum.
All the samples were centrifuged at 3000 rpm for 15
min, plasma harvested and stored at -20°C until
assayed.

Plasma glucose, total serum protein and serum
urea nitrogen concentrations were measured by
enzymatic colorimetric test. Plasma creatinine
concentration was measured by the picrate method.
The above parameters were measured by using
commercially available kits (Autopak, Bayer Diagnostic
India Ltd.). Plasma non-esterified fatty acids
concentration was estimated by the method of Lowry
and Tansley (1976), after extraction of plasma total
lipids.

The differences between WCB and SCB for various
blood parameter changes were tested using 2 x 2
analysis of variance (ANOVA) with significant interactions
at 5% level. The significant interactions were tested
using Duncan’s multiple range test. Difference in mean

(X * SEM) metabolic indices in the two groups was

subjected (Students ‘t' test) to the methods described
previously (Zar, 2008).

RESULTS AND DISCUSSION

Weekly variation in metabolic factors in blood of
WCB and SCB has been shown in figure 1.

In both the groups, an elevated concentration of
plasma glucose was observed on the day of calving.
After calving, the average concentration of plasma
glucose for each week was higher (P < 0.05) in SCB
than in WCB. This seasonal variation in plasma
concentration of glucose could be due to the stress
induced changes owing to unfavorable environment.
Reduced peripheral utilization of glucose and
gluconeogenesis may be responsible for higher glucose
levels. The present finding was in agreement with that
of Ingvartsen and Andersen, (2000) who reported that
the plasma glucose concentration increased during the
last week of pregnancy and decreased suddenly after
calving in dairy cows to reach the minimum
concentration during first 3 weeks postpartum.

During the study period, the mean total protein
concentrationwas 7.4 £ 0.1 and 6.8 £ 0.1 g/dl in winter
and summer calving buffaloes, respectively. In both the
groups, the serum total protein concentration dropped
one week prior to calving, increased on the day of calving
and again displayed a fall at day 7 postpartum. Similar
findings were reported by Abdul ef al. (2003) who
recommended that the sudden decline one week before
calving, increase around calving and decline one week
after calving in total plasma protein could be due to
reduction in globulin and albumin fraction and increase
in immunoglobulin content in blood, respectively.
Gadhave et al. (2000) suggested that the low
concentration of serum total proteins in summer calving
buffaloes could be due to adverse effect of environment
and inappropriate feeding. The observations in the
present study indicated that dietary supplementation
with proteins should be appropriate to minimize losses
due to production and have normal reproduction.

The overall mean concentration was 75.9 £ 2.9
mg/dl in WCB and 82.0 £ 3.3 mg/dl in SCB. A
significantly (P < 0.05) higher serum cholesterol
concentration was noticed during the pre-calving period
in WCB than in SCB (65.6 + 1.8 mg/dlivs 54.8 + 4.4
mg/dl) which decreased continuously till calving in both
the groups. After calving, SCB had higher weekly
concentration of serum cholesterol than their
counterparts. The low concentration of serum cholesterol
at calving in both the groups could be due to high
demand for adrenal corticosteroid and placental steroid
synthesls as well as colostrum and milk synthesis.
Umesh ef al. (1995) found increased concentration of
plasma cholesterol in summer calving buffalo after calving
and attributed it to be due to the effect of heat stress
associated with high production of stress hormones.

The mean SUN concentration was 24.6 £ 3.9 mg/
dland 22.4 + 3.4 mg/dl in WCB and SCB, respectively.
While the pre-calving values were higherin SCB (21.6
+ 1.3 mg/dl vs 19.9 £ 0.5 mg/dl), post-calving levels
were elevated in WCB (26.6 £2.1 mg/dlvs 22.91 3.8
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mg/dl;). Qureshi et al. (2002) found that the SUN level
was higher in buffaloes that calved in normal breeding
season than in buffaloes that calved in low breeding
season (39.4 mg/dl vs 31.7 mg/dl). The SUN
concentration declined continuously from 2 weeks prior
to calving until calving in WCB and in a similar manner
till week one postpartum in SCB. Thereafter, in both
the groups, there was a gradual rise in concentration of
SUN till © weeks postpartum. Westwood ef al. (2000)
reported that cows fed with high than low amount of
rumen-degradable proteins during early lactation had
higher concentration of plasma urea concentration (9.0
mmol/l vs 8.5 mmol/l). A high amount of protein rich
diet fed during early postpartum period might have
caused increased concentration of SUN over the period
of study.

The mean serum creatinine concentration was 2.2
+ 0.5 mg/dlin SCB and 1.7 £ 0.5 mg/dl in WCB. Both
pre-calving (2.2 + 0.4 mg/dl vs 1.8 + 0.5 mg/dl) and
puost-calving concentrations (2.0 £ 0.5 mg/dl vs 1.7 £
0.5 mg/dl) were non-significantly higher in SCB than

WCB. The pattern and concentration of serum creatinine

exhibited a variable and fluctuated response throughout
the study period in both the groups. In SCB, serum
creatinine concentration declined from 2 weeks
prepartum till one week postpartum. It was maintained
at low levels till week six postpartum with a gradual
rise thereafter. In WCB, there was a gradual rise till
calving and thereafter it declined slowly. Heavy
evaporation of water from the body during summer
season, withdrawal of milk at the same time, limited
access to drinking water, and scarcity of green fodder
and lack of wallowing facility could be reasons for SCB
fo be severely dehydrated that resulted in elevated
concentration of serum creatinine. In WCB, the
maximum concentration of serum creatinine was
recorded at calving. Heavy loss of body fluid at calving
might increase the degree of dehydration and serum
creatinine concentration (Reist ef al., 2002).

The mean concentration of plasma NEFA was
higher in WCB than in SCB, both during prepartum (0.16
+0.06 pmol/mlvs 0.12 £ 0.02 umol/ml) and postpartum
periods (0.21 £ 0.02 uymol/mivs 0.14 £ 0.04 umol/ml).

On the whole a higher overall mean concentration of
NEFAwas observed in WCB as compared to SCB during
study period (0.19+ 0.01 umol/mlvs 0.14 + 0.04 umol/
ml). Nevertheless, in both the groups, postpartum
concentrations were higher than prepartum
concentrations. A lower concentration of NEFA in the
SCB could be attributed to the effect of heat stress and
associated with high production of stress hormones.
Smith et al. (2007) reported that plasma concentrations
of NEFA were positively correlated with environment
temperature.

From the above study it can be deduced that
significant alterations in metabolic profile were noticed
in both the summer and winter calving buffaloes during
early postpartum period that can have impact on the
subsequent postpartum production and reproduction.
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This study was carried out on 40 postpartum metritic Surti buffaloes divided into five groups each of eight
animals. The study included use of four treatment lines and one control group, viz., Group |- Metronidazole (500
mg) /U for & days; Group II- Ciprofloxacin (1500 mg) and Tinidazole (1800 mg) I/U for 5 days; Group - Ciprofloxacin
(1500 mg) and Tinidazole (1800 mg) /U for 5 days plus PGF,, 25 mg i/m once on first day; Group IV- Ceftiofur (long
acting) @ 6.6 mg/kg body wt subcutaneously once and Group V (control)- Normal saline I/U for 5 days. The
response to these therapeutic regimes was evaluated by comparing the clinical, cultural and endocrine changes
before and after 5 days of treatment. The mean rectal temperature recorded after treatment was significantly
(P<0.01) lower than the pre-treatment value in all four treatment groups. No significant change was however
observed in control group. The mean values of plasma estradiol concentration were significantly (P<0.01) higher
and progesterone values lower (P<0.01) on day 6 post-treatment than the corresponding pre-treatment values in
all five groups. Microbial examination of uterine discharge revealed that 38 (95.00 %) animals were positive for
micro-organisms and 2 (5.00 %) were sterile. Of the 38 samples, 31 (81.58%) had single and 7 (18.42%) had
mixed bacterial isolates. Gram-ve bacilli were the predominant organisms (64.52 %) in metritic buffaloes. The
therapeutic response achieved by various drugs and combination of drugs assessed by clinical recovery rate of the
condition on 6" day post-treatment revealed that postpartum metritic buffaloes under groups | to V had a clinical
cure rate of 50.00, 62.50, 87.50, 100.00 and 00.00 per cent, respectively. Clinically, Ceftiofur (long acting) was
found to be the most effective drug followed by a combination of other antibiotics plus prostaglandin F, and
antibiotics alone.

Key words: Postpartum metritis, Buffaloes, Antibiotics, Hormones.

INTRODUCTION incomplete/delayed uterine involution with varying
amount of purulent material. Pathogenesis of metritis
has not been fully explained. The endocrinological and
immunological disorders, bacterial contamination,
insufficient feeding, overfeeding and stress could be the
causes of this disorder (Sheldon et al., 2004). Al these
factors interfere with the contractibility resulting in
uterine inertia by which lochia is retained within the
uterus beyond normal period providing a good medium
for the bacterial growth. Postpartum metritis is usually
treated with antibiotics or hormones alone or in
combination (Drillich et al., 2001). Antibiotics are
typically delivered systemically or can be infused

Postpartum metritis is clinically characterized by
intermittent purulent or muco-purulent vulval discharge,
reduced appetite, decrease in milk yield, and
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directly into the uterine lumen. Success in the treatment
of uterine infection depends on evacuation of the uterine
discharge, susceptibility of the infectious agents to the
drug used, concentration and frequency of drug used
and the exposure of the entire endometrium to the drug
(Azawi et al., 2008). Despite treatment with variety of
intrauterine drugs the fertility was often less than the
unaffected animals (Paisley ef al., 1986). Perusal of
literature revealed meager information on cultural,
endocrine and therapeutic aspects of postpartum
metritis in buffaloes. Hence, the present study was
undertaken for a better understanding of the same and
to manage effectively the postpartum metritis in
buffaloes.

MATERIALS AND METHODS

This investigation was carried out from October
2009 to April 2010 on 40 postpartum metritic buffaloes

selected at random from the villages of College
Ambulatory Clinic centers and nearby villages of Anand
taluka of Gujarat. The animals were screened thoroughly
for their genital health and reproductive status through
history and gynecological examination per rectum. The
cases were selected only with supportive evidence of
genital discharge on per rectal examination of the
reproductive tract. Clinical symptoms such as presence
of abnormal uterine discharge, decrease in milk yield
and feed intake were taken into consideration. The
buffaloes so selected were of first 30 days postpartum
period. Buffaloes were divided into following five
subgroups, each of eight animals and studied for their
clinical, cultural and hormonal profile before and after
various therapeutic approaches.

Blood samples were collected from all the animals
by jugular vein puncture in heparinized vials on day 1
(before treatment) and on day 6% of experiment (i.e.
next day after last dose). Before bleeding, rectal
temperature of each animal was recorded. The blood
samples were centrifuged at 3000 rpm for 10 minutes,
and the plasma samples were stored with a drop of
0.01 per cent of merthiolate in 5 ml vials at —20°C till
analyzed for hormonal assay.

The levels of plasma progesterone and estradiol
were estimated employing standard RIA techniques.
Labeled antigen (with I'?®), antibody coated tubes and
standards were procured from immunotech-SA, France.
The sensitivity of the progesterone and estradiol assay
was 0.1 ng/ml and 4 pg/ml, respectively. Intra-assay
coefficients of variation for progesterone and estradiol
were 5.4 and 12.1 per cent, while inter-assay variations
were 9.1 and 11.2 per cent, respectively.

Samples of uterine discharge were collected
aseptically once before treatment by recto-vaginal
technique using sterilized glass pipette (10 ml, capacity)
inserted in the anterior vagina, the pointed end of which
was connected to a syringe with rubber junction. The
samples were processed immediately for cultural
isolation of organisms on nutrient agar. The isolates
were differentiated on the basis of Gram's staining.

The therapeutic response achieved by various
drugs and combination of drugs was assessed by
clinical recovery of the condition on 6" day post-
treatment in view of decrease or absence of uterine
discharge, improvement in feeding habit, milk yield and
general body condition. Data on rectal temperature and
hormonal profiles of animals before and after metritis
treatment were compared using paired “t" test.

RESULTS AND DISCUSSION

The average rectal temperature (°F) recorded for
different treatment groups of metritic buffaloes revealed
that the mean values on day 6 post-treatment were
significantly (P<0.01) lower in all 4 treatment groups
than the pre-treatment values. No significant difference
was however observed in pre- and post-treatment values
of control group-V . Among the four treatment groups,
the animals of group IV (Ceftiofur) showed good
response, whereas the least response was shown by
the control group. These findings on clinical response
are in agreement with those of Dolezel ef al. (2005)
who observed significant increase in rectal temperature
in metritis animals. Pateria et al. (1992) also reported
significant (P<0.05) reduction in rectal temperature
towards normalcy in metritic buffaloes following various
treatments.
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