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An experiment was designed to investigate the immunomodulatory and therapeutic efficacy of neem on
endometritis in repeat breeding crossbred cows. Twenty four cows were selected on the basis of history, breeding
records, transrectal examination, white side test and randomiy divided into 3 groups (Group A: 30 ml normal
saline; Group B: 30 ml hydro-alcoholic neem bark; Group C: 30 ml hydro-acetonic neem bark). Treatments were
given intrauterine beginning on the day of estrus for seven dayé in each group. Cervical mucus samples were
collected on the day of estrus before treatment and at subsequent estrus after treatment and tested for appearance,
pH, white side test and bacterial load. Blood samples were collected on the day of treatment and 24 hr after
treatment and analyzed for glucose, Hb, PCV, TLC and DLC to know health status of the experimental animals.
Uterine flushings were collected on the day of estrus before treatment and again on eighth day of first collection
i.e. 24 hr after last treatment. These flushings were used for the estimation of total protein, immunoglobulin, TLC
and polymorphonuclear cells (PMNs). At subsequent standing estrus following treatment, all cows were artificially
inseminated twice using frozen semen 12 hours apart. Pregnancy was confirmed transrectally 45-60 days after
insemination. Significant (p<0.05) decline in pH and bacterial load was observed in cervical mucus of the groups
after treatment. Hemoglobin, neutrophils, lymphocytes and WBC were increased significantly (p<0.05) in both
hydro-alcoholic and hydro-acetonic extract treated groups. Moreover, RBCs and glucose were increased in hydro-
alcoholic extract treated group. Significant (p<0.05) rise was found in TLC, PMN and immunoglobulin concentration
in both the treated groups. Although both the extracts led to improved clinical recovery and conception rates, the
hydro-alcoholic extract was more effective. Based on these results, it may be concluded that hydro-alcoholic
extract of the neem has a better antibacterial and immuno-modulation and can be used as a therapy for endometritis
in repeat breeding crossbred cows.
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infammatory, antifungal, antibacterial, antiviral, and
INTRODUCTION antioxidant properties (Subapriya and Nagini, 2005).

Neem (Azadirachta indica) has been extensively Vandernat et al. (1986) reported that aqueous
used in India as traditional Ayurvedic and folklore  extract of the neem bark increases the production of
medicine for the treatment of various diseases lymphokine MIF (migration inhibitory factor), which
(Bandyopadhyay et al., 2002). It has been through cellularimmunity helps in skin wound healing
demonstrated to exhibit immunomodulatory, anti- and it possesses anti-complement activity, which
" Part of M.V.Sc. thesis of first author; VO, U.K. correlates with its anti-inflammatory effect claimed in

Govt.; 2Corresponding author/ Prof. & Head, (M- traditional system of medicine.
09411329387); 3Professor

Dndian Journal of Animalk Repraducion 34 (2) - Bea 2013



2 Amit Kumar et a/.

Repeat breeding is a substantial problemin cattle
breeding leading to large economic loss to the dairy
producer due to more inseminations, increased calving
interval and culling rates (Roberts, 1971). Incidence of
repeat breeding in crossbred cows has been reported
to vary from 7.4 to 21.9% (Singh et al., 1983). The
incidence was higher during second parity, in high milk
yielders and after abnormal calving.

Bacterial infections are considered to be one of
the main causes of repeat breeding in cattle (Baishya
etal., 1998). Therefore, the current study was designed
to investigate the immunomodulatory and therapeutic
efficacy of the neem on endometritis in repeat breeding
crossbred cows.

MATERIALS AND METHODS

Twenty four repeat breeding crossbred cows were
selected on the basis of history of repeat breeding ,
transrectal examination, positive white side test and
randomly divided into 3 groups (Group A: 30 ml normal
saline; Group B: 30 ml hydro-alcoholic neem bark; Group
C: 30 ml hydro-acetonic neem bark). Treatments were
given intrauterine beginning on the day of estrus for seven
days in each group. Cervical mucus samples were
collected on the day of estrus before treatment and at
subsequent estrus after treatment and tested for
appearance, pH, white side test and bacterial load.
Blood samples were collected on the day of treatment
and 24 hr after treatment and analyzed for glucose,
haemoglobin (Hb), packed cell volume (PCV), total
leukocyte count (TLC) and differential leukocyte count
(DLC) to know health status of the experimental animals.
Uterine flushings were collected on the day of estrus
before treatment and again on eight day of first collection
i.e. 24 hr after last treatment. These flushings were used
for the estimation of total protein, immunoglobul'i,n, TLC
and polymorphonuclear cells (PMNs). At subsequent
standing estrus following treatment, all cows were
artificially inseminated twice using deep frozen semen
12 hours apart. Pregnancy was confirmed transrectally
45-60 days after insemination. The data were analyzed
statistically using Analysis of Variance (ANOVA), paired
t-test and Chi-square test (Snedecor and Cochran,
1989).

RESULTS AND DISCUSSION

The final per cent yield (w/w) and maximum size
of zone of inhibition of hydro-alcoholic and hydro-
acetonic extracts of the neem bark were 8.00% and
17mm, and 10.50% and 15 mm, respectively. The
minimum inhibitory concentration (MIiC) values against
bacterial population in cervical mucus of repeat breeding
cows suffering from endometritis were 3.00-6.50 mg/
ml, and 6.00 mg/ ml, respectively. The reported values
of MIC for hydro-alcoholic extracts of neem are 4.50-
6.50 mg/ mi (Mahfuzul-Hoque et al., 2007) and 2.50
mg/ ml (Rathod et al., 2012), while the corresponding
value of hydro-acetonic extract was 6.84 mg/ ml (Victor
and Igeleke, 2012). The percentages of animals showing
clear cervical mucus discharge before and after
treatment in groups A, B, and C were 50.00% and
62.50%, 75.00% and 87.50%, and 62.50% and 75.00%,
respectively. Clear estrual cervical mucus is conducive
for sperm penetration and conception, whereas, turbidity
retards sperm motility in estrual mucus (Dev et al.,
1997).

There was a significant (P<0.05) decline in the

PH of cervical mucus before and after treatment in all

the groups (7.77+0.22 and 7.68+0.16 in Group A,

+ 7.93+0.14 and 7.37+0.12 in Group B, and 7.62+0.18

and 7.31+0.09 in Group C, respectively). The pH of
estrual cervical mucus in all the groups before treatment
was alkaline (more than 7.6), thus, indicating uterine
infection (Singh et al., 2004). This reduction in pH may
be due to decline in bacterial load and inflammatory
process in uterus after treatment (Shaktawat, 2005).

The treatment with hydro-aicoholic and hydro-
acetonic extracts of the neem led to a significant
(P<0.05) reduction in the proportion of white side positive
animals from 100% to 25% and 50%, respectively as
compared to the control (87.5%). This result showed
that the neem is antibacterial and immunomodulatory
in nature and thus, reduced bacterial load and
subsequently inflammation process (Owis et al., 2005).

A significant decline (p< 0.05) in bacterial load
was observed in all the groups from pre treatment to
post treatment (301.29+0.92 and 282.38+1.03 in Group
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A, 272.18+1.55 and 1.02£0.02 in Group B, and
270.65+0.83 and 1.29+0.11 in Group C). After treatment,
bacterial loads in Groups B and C were significantly
lower (p< 0.05) as compared to control group A. In
comparison to the present study on bacterial load, a
higher range was reported by Singh et al. (1993) with a
range of 45.8 x 10° to 47.28 x 107 per ml of cervical
mucus in endometritic cases. However, Goswami et
al. (1992) reported a lower range of bacterial load of
35.05 x 10° per ml in cervical mucus of repeat breeding
cows. The severe reduction in bacterial load observed
after treatment with the neem indicates its potent
antibacterial action while the mild reduction in the control
group could be attributed to natural uterine defense
mechanisms.

Asignificantincrease (P<0.05) in the mean values
of Hb, neutrophils, lymphocytes and WBC before and
after treatment was observed in both hydro-alcoholic
and hydro-acetonic extract treated animals. Moreover,
an increase (P<0.05) in RBC and glucose was noticed
in the hydro-alcoholic group. In contrast, a decrease
(P<0.05) in Hb and WBC was recorded in the control
group after treatment. The mean Hb and PCV values
before treatment in the repeat breeding cows selected
for the study were lower than the values found in normal
cyclic fertile cows. This finding is in agreement with
Sharma et al. (1983). Similarly, Roberts (1971) reported
that anemia (reduced Hb) in repeat breeding cows may
be associated with reproductive disorders. Thrall (2004)
reported that in inflammatory disease, erythropoietin is
diminished presumably because of inflammatory
cytokines leading to lowered erythropoiesis and
ultimately lowered PCV in blood. The neem has been
found to increase Hb content in cattie (Amin et al., 2008).
The significant increase in neutrophil, ymphocyte and
WBC in the neem treated groups suggests an effective
immunomddulatory role of the neem. In hydro-alcoholic
extract treated groups; blood glucose values became

normal indicating that the treatment improved the
general body condition also.

Uterine flushing parameters (TLC, PMNs, Protein
and Total Immunoglobulin) increased after treatment with

both hydro-alcoholic and hydro-acetonic extracts of

neem iﬁdicating a positive effect on the uterine defense
mechanism. This increased intrauterine populations and
oxidative burst activity of neutrophils favours the
spontaneous resolution of uterine infection (Mateus et
al., 2002). Neutrophils are known to play a primary role
in the defense of the uterus against infection. Influx of
neutrophils into the uterus is thought to be mediated
by chemoattractants, chemokines and adhesion
molecules, such as 42-integrin and |-selectin (Tizard,
2000). Several workers have demonstrated a marked
increase in protein concentration and PMNs infiltration
in uterine flushings following uterine contamination
(Strezemienski and Kenney, 1984). It is reasonable to
assume that this response may play an important role
in controlling bacterial infection introduced at coitus or
parturition.

The cows were considered to have recovered from
endometritis at subsequent estrus after treatment on
the basis of appearance of clean estrual cervical mucus,
reduction in bacterial load and negative white side test.
The clinical recovery and conception rates in Groups
A, B, and C were 25.00% and 0.00%, 87.50 and
62.50%, and 75.00% and 50.00%, respectively.
Therefore, hydro-alcoholic extract of the neem yielded
the best results in terms of clinical recovery and
conception rates. Therefore, it may be concluded that
the hydro-alcoholic and hydro-acetonic extracts of the
neem have potentimmuno-modulatory and therapeutic
efficacy on endometritis in repeat breeding crossbred
cows. However, hydro-alcoholic extract gave better
results in terms of clinical recovery and conception
rates.
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The examination of physical properties of cervical mucus in majority of the repeat breeding cows showed
that the colour was turbid (64.44%), consistency was thick (84.44%), elasticity was elastic (62.22%) and fern
pattern was typical (60.00%). The pH value of cervical mucus in repeat breeding (7.95 + 0.096) cows was significantly
(p<0.01) higher than the normal (7.35 + 0.167) cows. The conception rate of 90.00 % was recorded in normal cows
and 100.00% pregnancy rate was observed in clean, thin, elastic and typical fern pattern type of cervical mucus.

Keywords: Physical property, Cervical mucus, Repeat breeding cow.

'INTRODUCTION

The nature of cervical mucus has pronounced
influence on the fertilizing capacity of the spermatozoa
in female reproductive tract and its physical properties
have direct relationship with the fertility status of the
animals (Rangnekar et al., 2002). Under the influence
of gonadal hormones, the cervical mucus undergoes
cyclic changes in physical and chemical properties
(Eltohamy et al., 1990). At the time of estrus, because
of hormonal changes, the physical properties of cervical
mucus viz. colour, consistency, elasticity, fern pattern
and pH gets altered in repeat breeding cows which

* Part of M. V. Sc. thesis of first author submitted to
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ultimately results in lowered fertility (Mohanty et al.,
1996). The present experiment was undertaken to study
the changes in the physical properties of cervical mucus

~of repeat breeding cow.

MATERIALS AND METHODS

The physical properties of cervical mucus (colour,
consistency, elasticity, fern pattern and pH) of 45 repeat
breeding cycling regularly, having apparently normal
genitalia, inseminated three or more times but failed to
conceive and showing positive reaction to white side
test and 10 normal crossbred cow cycling regularly,
having apparently normal genitalia, inseminated less
than three times and showing negative reaction to white
side test were included. The cervical mucus was
collected asceptically by sterile glass pipette after
passing it into the cervix through vagina by recto-vaginal
technique. The physical properties of cervical mucus of
each cow were examined immediately after collection.
Classification of colour, consistency and elasticity was
done as described by Sukh Deo and Roy (1971). Fern
pattern was classified according to Luktuke and Roy
(1967). The pH of cervical mucus was measured with
the help of pH paper (6.5 to 9.0). The pH of cervical
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mucus of repeat breeding and normal cows was
analyzed using Student's't’ test (Snedecor and
Cochran, 1989).

RESULTS AND DISCUSSION

The physical properties of cervical mucus were
examined at the time of estrus in normal and repeat
breeding cows and were related to the fertility in normal
cows. The conception rate of 90.00% was recorded in
normal cows. The occurrence of clear cervical mucus
was higher in normal (80.00%) than the repeat breeding
cows (35.56%). But, the turbidity was higher in repeat
breeding (64.44%) than the normal cows which are in
agreement with the reports of Salphale et al. (1993)
and Selvaraj et al..(2002). The maximum conception
rate was found with clean (100.00%) than turbid
(50.00%) cervical mucus in normal cows which is
supported by the findings of Salphale et al. (1993) and
Mohanty et al. (1986). Clear cervical mucus is conducive
for sperm penetration and conception, whereas sperm
motility is arrested by turbidity of cervical mucus (Dev
etal., 1997).

Among the normal animals, 8 cervical mucus
samples were thin (80.00%) and 2 samples were thick
(20.00%) in consistency. In repeat breeding cows, higher
percentage of thick consistency (84.44%) than thin
consistency (15.56%) of cervical mucus during estrus
was observed, which is in agreement with the findings
of Rangnekar et al. (2002)). The pregnancy rate was
higher with thin (100.00%) than thick (50.00%) cervical
mucus in normal cows. It has been found that thick
cervical mucus is due to differences in arrangement of
glycoprotein molecules of cervical mucus which
significantly influence the sperm penetrability (Dev et
al., 1997) thereby, preventing fertilization process.

“The occurrence of less elastic, elastic and very
elastic type of cervical mucus was 0.00, 70.00 and
30.00% in normal cows. In repeat breeding cows, the
cervical mucus was less elastic in 11.11%, elastic in
62.22% and 26.67% samples. The results are in
agreement with the report of Sukh Deo and Roy (1971).
Similarly, higher conception rate was observed in normal
cows with elastic (100.00 %) than less elastic (0.00 %)

and very elastic (66.67 %) type of cervical mucus. The
elastic nature of cervical mucus enhances the sperm
survival and favours its transport.

Out of 10 normal animals, 90.00 and 10.00 %
cows showed typical and atypical fern pattern,
respectively which is in close concurrence with the
earlier reports of Enkhia and Kohli (1982). Out of 45
repeat breeding cows, typical, atypical and nil fern
pattern was observed in 60.00, 28.89 and 11.11% cows,
respectively. These results are in agreement with the
findings of Sharma et al. (1987) and Selvaraj et al. (2002).
With respect to fern pattern, the higher pregnancy rate
was also observed with typical (100.00%) than atypical
(0.00 %) and nil (0.00 %) type of cervical mucus in
normal cows which is in agreement with the finding of
Dev et al. (1997). There is a positive correlation between
fern pattern and sperm penetrability. Typical fern pattern
is said to favour higher sperm penetration than atypical
fern pattern. Therefore, atypical/ nil fern pattern signifies
unfavorable uterine environment which leads to blocking/
destruction of the sperm in the reproductive tract,
thereby preventing fertilization process.

In normal cows, the pH value of cervical mucus
during estrus ranged from 7.0 to 8.5 with a mean of
7.35 £ 0.167. Similar, observations were recorded by
Methai et al. (2005). The pH of cervical mucus ranged
from 6.5 to 9.0 with a mean of 7.95 + 0.096 in repeat
breeding cows. The results are in agreement with the
reports of Rane et al. (1992). This represents
significantly (p<0.01) higher pH of cervical mucus in
repeat breeding than normal cows. The pH of cervical
mucus indicates the status of uterine environment
existing at the time of fertilization. Hafeez and Hafeez
(2000) stated that acidity or excessive alkalinity of
cervical mucus reduces the sperm motility, thereby
causing failure of fertilization.
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The period spent after thawing and before insemination may affect the quality and fertility of post thaw
semen. The frozen semen was thawed at 37°C for 30 seconds and taken into a small sugar tube and incubated in
the water bath at 37°C for 0, 15, 30, 45 and 60 min and post thaw motility (PTM %), hypo osmotic swelling test
(HOST %) and cervical mucus penetration test (CMPT — mm/60 min) were carried out. The mean (range) of PTM
observed at respective intervals was 52.22 * 1.09 (45-60), 51.39 +0.97 (45-60), 46.94 + 0.59 (45-50), 40.28 £ 0.85
(35-45) and 32.22 + 0.92 (25-40) %. The corresponding values of HOST were 54.39 + 2.54 (30-71), 51.28 £1.79
(40-65), 44.77 +1.87 (32-58), 34.17 £ 1.49 (23-43) and 24.50 + 1.10 (16-32) % and CMPT 29.39 £ 1.16 (22-40),
27.78 £ 0.92 (23-36), 23.11 £ 0.81 (19-31), 16.39 + 0.16 (12-24) and 10.28 £ 0.54 (7-1 5) mm/60min. The overall
post thaw motility at 0, 15 and 30 min was found to. be significantly higher (P<0.01) than 45 and 60 min in
Tharparkar bulls, however overall HOST and CMPT were significantly higher (P<0.01) at 0 and 15 min than at 30,
45 and 60 min. Post thaw motility remained unaffected up to 30 min post thaw incubation while there was
significant decline in HOS reactive sperm and cervical mucus penetration at 30, 45 and 60 min which indicated
that motility may remain good but increasing post thaw incubation duration affects cell membrane permeability
and cervical mucus penetration ability of spermatozoa which may affect fertility.

Key words: CMPT, HOST, Incubation period, PTM, Tharparkar bull semen

INTRODUCTION bull, after the bull has been bred to his female
counterparts. in case of an infertile bull, damage has
been done before fertility results become available.
Hence, prediction of fertility prior to breeding rather than
post breeding could largely increase reproductive
efficacy (Rodriguez-Martinez, 2003). Frozen semen is
most frequently damaged during handling after thawing

and prior to the insemination. The duration between

Fertility is a measure of reproductive success. In
males, it can be defined as the ability of a bull to produce
semen that will result in a successful pregnancy. The
main disadvantage of post breeding bull fertility
evaluations is that they assess the fertility of any given

* Part of M. V. Sc. Thesis of first author, ‘Post-
graduate student, 2Professor and Head, *Assistant
Professor, “Professor, $Veterinary Assistant Surgeon,
Central Semen Station, Anjora, Durg (CG),
#*Corresponding author, Correspondence address:,
Assistant Professor, Department of Veterinary
Gynaecology and Obstetrics, College of Veterinary
Science and Animal Husbandry, CGKV, Anjora, Durg
(CG) -491 001; Mobile:073895 46676,

Email: drkodu@gmail.com, Fax: +91-788-2623407

thawing and insemination also have influence on
fertilizing ability of frozen semen when it is exposed to
37°C temperature for longer duration after thawing
(Singh and Pant, 1999). For this reason, proper
assessment of the post-thaw quality of spermatozoa is
of highest interest for Al industry, since it can provide
insights upon the fertilizing capacity of the cryopreserved
spermatozoa. The information on the effect of duration
of post thaw incubation in exotic and crossbred bulls
are available in plenty but, studies in Tharparkar breed
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of cattle is however meager, hence, an attempt was
made to study the post thaw incubation test (thermo
resistance test) on frozen Tharparkar bull semen.

MATERIALS AND METHODS

The study was conducted on six Tharparkar bulls
of 4 to 5 years age maintained at Central Semen Station
(CSS)Anjora, Durg (C.G)) during 2010-2011. All the bulls
were maintained in identical feeding and management
regimen according to minimum standard protocol (MSP)
of Government of India. Bulls were maintained under
single pens housing system and standard feeding
schedule is planned to ensure intake of 2-3 kg dry
matter/100kg body weight using the feedstuffs,
concentrate: 0.4% of the body weight (2-3kg), green
fodder: 40 to 60 % of the balance dry matter (20-30 kg),
roughages: remaining 40-60% (7-9kg), mineral mixture:
1% of cattle feed (25-30g). Semen from experimental
bulls was collected once a week, in morning hours
before feeding by using Artificial Vagina. A male partner
of the same species was used as a dummy for semen
collection. Two false mounts were provided to each bull
before collection. A total of 48 semen ejaculates from
six bulls (8 ejaculates from each bull) were collected
fromApril to July. Immediately after collection, the. semen
was kept at 37°C in a water bath placed inside the
passbox. Semen was diluted in tris diluent and freezing
was carried out after 4 hours of equilibration under
standard conditions (Graham et al., 1985).

The stored semen straws were thawed at 37°C
for 30 second, taken into a small sugar tube and
incubated in the Water bath at 37°C for 0 (control), 15,
30, 45 and 60 min and evaluation of post thaw motility,
hypo osmotic swelling test (Jeyendran et al., 1984) and
cervical mucus penetration test (Kremer, 1965) was
carried out after each interval.

The data was analyzed statistically using standard
ANOVA procedure as per Snedecor and Cochran (1994).

RESULTS AND DISCUSSION

The mean post thaw motility (PTM) at 0, 15, 30,
45 and 60 min post thaw incubation was 52.22 + 1.09
(45-60), 51.39 £ 0.97 (45-60), 46.94 % 0.59 (45-50), 40.28
+0.85 (35-45) and 32.22 + 0.92 (25-40) %, respectively.
The overall post thaw motility at 0, 15 and 30 min was
found to be significantly higher (P<0.01) than 45 min
and 60 min. The findings are in close agreement with
findings on Sahiwal bulls and Red Sindhi bulls at 0 and
15 min and higher than 30 and 60 min (Pathak, 2008).
Dhami et al. (1994) also found lower motility i.e. 20.90
% after 60 min of post thaw incubation in Murrah buffalo
under tropical climate. Similar findings on post thaw
incubation motility of cattle and buffalo spermatozoa
have also been reported by other workers (Tuli et al.,
1985, Sahni and Mohan, 1988) whereas Pramanik
(1996) observed higher values of motility of frozen semen
after 0, 1 and 2 hrs of incubation. Reduction in motility
could be due to increased oxidative metabolism and
increased toxicity of the medium due to peroxide
formation with the increase in number of dead

“spermatozoa (John et al., 1979).

The mean percent hypo osmotic swelling test
(HOST) positive sperms at 0, 15, 30, 45 and 60 min
post thaw incubation were 54.39 + 2,54 (30-71), 51.28
+1.79 (40-85), 44.77 £ 1.87 (32-58), 34.17 £ 1.49 (23-
43)and 24.50 £ 1.10 (16-32) % in Tharparkar bulls. The
overall percent HOST positive sperm was significantly
higher (P<0.01) at 0 and 15, than 30, 45 and 60 min
post thaw incubation. The present observation is in close
agreement with finding on Sahiwal and Red Sindhi bulls
(Pathak, 2008). The percent HOS positive sperm at 0
hr of post thaw incubation was much higher than those
reported by Sivaramlingam (1994), Prasad et al. (1999)
and Rasul et al. (2000), while Pramanik (1996) reported
57.48 % HOS positive sperm at 0 hr incubation. A
significant lower value of percent HOS positive sperm
at 30 and 60 min post thaw incubation shows that
membrane permeability affected inversely after long
holding duration.
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The overall cervical mucus penetration test (CMPT)
by spermatozoa at 0, 15, 30, 45 and 60 min of post
thaw incubation was 29.39 + 1.16 (22-40), 27.78 £ 0.92
(23-36),23.11 £ 0.81 (19-31), 16.39 £ 0.76 (12-24) and
10.28£0.54 (7-15) mm/60 min, respectively. The overall
CMPT (mm) at 0 and 15 min, was significantly higher
(P<0.01) than, 30, 45 and 60 min in Tharparkar bulls.
Present observations are in close agreement with finding
on Sahiwal and Red Sindhi bulls (Pathak, 2008). The
observations in our study for mean sperm penetration
distance at 0 hr of post thaw incubation was much higher
than those reported by Dev et al. (1996), Shrivastava
and Kumar (20086) in cattle and buffalo semen. A
significant lower values of sperm penetration distance
travelled at 30, 45 and 60 min post thaw incubation
may be due to change in spermatozoa motility and
damage to spermatozoa as evidenced in this study.

Post thaw motility remained unaffected up to 30
min post thaw incubation while there was significant
decline in hypo osmotic swelling test and cervical
mucus penetration test at 30, 45 and 60 min which
indicated that motility may remain good but increasing
post thaw incubation duration affects cell membrane
permeability and cervical mucus penetration ability of
spermatozoa which may affect fertility.
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A total of 50 semen ejaculates collected from 5 Gir bulls were frozen and stored in 3 liter container to study
the effect of different levels of liquid nitrogen on various post thaw seminal attributes. Overall mean values of post
thaw motility, hypo osmotic swelling reactive sperm and cervical mucus penetration were 54.33 + 1.18, 52.33
+1.37,47.00 £ 1.18,28.67 + 1.14%, 55.73 £ 2.08, 53.93+ 1.70,48.93 +2.18, 38.07 + 1.79%, and 29.13 + 0.96,
28.33 +0.83, 26.53 + 1.06 and 19.87 £ 0.72 mm while liquid nitrogen level was full, 3/4t, half and 1/4" of frozen
semen straw, respectively. The overall percent post thaw motility, percent HOS positive sperm and the mean
distance traveled by vanguard spermatozoa (CMPT) was found significantly lower (P<0.01) when the level of liquid
nitrogen remained 1/4" level of straws as compared to full, 3/4™, and 1/2 levels. Overall mean values for post thaw
motility, hypo osmotic swelling test and cervical mucus penetration test were best observed during the full level of
liquid nitrogen and dropped significantly when level of liquid nitrogen reached to 1/4" level of semen straws in 3
liter LN, container.

Key words: CMPT, HOST, PTM, Seminal attributes, Gir bulls.

after thawing retain relatively high rates of fertility
INTRODUCTION (Graham et al. 1984). Lack of optimum liquid nitrogen
even for few hrs in the container may result in complete
destruction of sperm bank (Hafez, 1993). The information
on the effect of level of liquid nitrogen on frozen semen
in Gir breed of cattle is meagre, hence, an attempt was
made to study the effects of different levels of liquid
nitrogen on various aspects of post thaw seminal
characteristics.

Semen analysis is a valuable diagnostic tool
to assess the fertility status of the male (Lodhi et al.,
2008). Spermatozoa of the bull can be stored at liquid
nitrogen temperature (-196°C) for indefinite periods and
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5 years age maintained at Central Semen Station (CSS)
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standard feeding schedule was planned to ensure intake
of 2-3 kg dry matter/ 100 kg body weight using the
feedstuffs, concentrate: 0.4% of the body weight (2-3
kg), green fodder: 40 to 60 % of the balance dry matter
(20-30 kg), roughages: remaining 40-60% (7-9 kg),
mineral mixture: 1% of concentrate (25-30 g). Semen
from experimental bulls was collected once a week; in
morning hours between 7.00 and 8.30 A.M. before
feeding by using Artificial Vagina. Amale partner of the
same species was used as a dummy for semen
collection. Two false mounts were provided to each bull
before collection. Immediately after collection, the
semen was kept at 37°C in a water bath placed inside
the passbox. Atotal of 50 semen ejaculates from five
bulls (10 ejaculates from each bull) were collected from
April to July. Semen was diluted in tris diluent and
freezing was carried out after 4 hours of equilibration
under standard conditions (Graham et al., 1985).

Frozen semen straws were stored in a 3 liter liquid
nitrogen container. These straws were evaluated for post
thaw motility, CMPT and HOST when the level of liquid
nitrogen was full and 24 hours after the level of liquid
nitrogen reached to 3/4%, 1/2 and 1/4* of the level of
straws. Frozen semen samples were thawed in a water
bath maintained at 37°C for 30 seconds and the content
was evacuated in a sterile sugar tube by cutting seal.
Progressive motility was determined on a subjective
scale of 0-100% with nearest 5% intervals at 200x
magnification of a phase contrast microscope fitted with
the stage warmer (37°C).The Hypo osmotic swelling
test was carried out as per the procedure described by
Jeyendran ef al. (1984), whereas cervical mucus
penetration test was performed as described by Kremer
(1985).

The data was analyzed statistically using standard
procedure of ANOVA as per Snedecor and Coéchran
(1994).

RESULTS AND DISCUSSION

The findings on effect of different level of liquid
nitrogen on PTM (%), HOST (%) and CMPT (mm) of
Gir bulls sperms are presented in Table.

The overall percent post thaw motility was
significantly higher (P<0.01) when the level of liquid
nitrogen was full and 3/4" of the level of straws as
compared to Yz and 1/4%level of straws (Table 1). Pathak
(2008) observed that the overall percent post thaw
motility was significantly higher (P<0.05) when the level
of liquid nitrogen was full, 3/4", and 1/2 of the level of
straws as compared to 1/4"level of straws in Sahiwal
and Red Sindhi bulls. Hafez (1993) reported that
insufficient liquid nitrogen in the container even for few
hours may result in complete destruction of stored
semen. However, Das et al. (2002) reported that frozen
semen straws can be stored in 2 litre liquid nitrogen
container with acceptable post thaw motility for 10 days
without refilling liquid nitrogen and showed a gradual
decrease in percent post thaw motility after 10 days of
storage. In present study at 2 and 1/4" level of straws
a significant decline in motility may be due to decline
in various post thaw cyto-morphological characteristics.

The percent HOST positive sperm was found
significantly lower (P<0.01) when the level of liquid
nitrogen remained 1/4" level of straws as compared to
full, 3/4", and 1/2 levels in overall values in Gir bulls.
Similarly Pathak (2008) also found significantly lower
(P<0.01) percent HOST positive sperm when the level
of liquid nitrogen remained 1/4" level of straws as
compared to full, 3/4", and 1/2 levels in Sahiwal bulls
while there was no significant decline observed in percent
HOST positive sperms from full to 1/4" level of liquid
nitrogen in Red Sindhi bull. The decline in percent HOST
positive sperms at 1/4*" level indicate that the alteration
in the temperature during storage may result in
disruption of chemical as well as functional integrity of
plasma membrane.

The mean distance traveled by vanguard
spermatozoa at 1/4% level was also found to be
significantly (P<0.01) lower than full, 3/4% and 1/2 levels
(Table 1). The mean sperm penetration distance in full,
3/4" level of liquid nitrogen was much higher than those
reported by Shrivastava and Kumar (2008) in cattle and
buffalo semen. A significant lower values of sperm
penetration distance travelled at 1/4th level may be due
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to decrease in post thaw motility and damage to
spermatozoa due to temperature variations.

Based on lower values of PTM, HOST and CMPT
in1/4" LN, level in containers as compared to full, 3/4®
and %, it was conciuded that the post thaw motility,
hypo osmotic swelling and cervical mucus penetration

of sperms decreased on progressive decline inthe level
of liquid nitrogen in containers. Therefore to ensure better
post thaw motility, hypo osmotic swelling and cervical
mucus penetration of semen straws the level of liquid
nitrogen should not fail below %% of the level of straw
while storage of Gir bull semen.

i

Table : EFFECT OF DIFFERENT LEVEL OF LIQUID NITROGEN ON PTM (%), HOST (%)
AND CMPT (MM) IN GIRBULLS

Level of Liquid Nitrogen in 3 liter Container
Post Thaw Motility Hypo Osmotic Swelling | Cervical Mucus Penetration
BNﬁﬁ (PTM %) Test (HOST %) Test (CMPT mm
0. :

Full | 34% | Hate | 174" | Foll | 3/4% | Haif | 14" | Full | 34" | Haf | 14"
5333 | 51.67 | 48.33 | 33.33 | 55.67 | 55.33 | 53.00 | 41.33 | 30.00 | 29.00 2767 | 19.00

892 o # & & + * & & &+ & + *
167 | 1.67 | 1.67 | 1.67 | 3.52 | 143 {53 | 3.28 2.00 1.73 1.76 0.58
BP- 5500 | 53.33 | 46.67 | 28.33 | 52.33 { 51.00 | 44.33 | 38.00 28.67 | 2833 | 2933 | 2200

043 & & & + & & & & & & * #
- 288 | 167 1 167 | 167 | 433 1 2.51 {296 | 153 1.45 2.0 0.88 0.58
MP- 50.00 | 46.67 | 45.00 | 25.00 | 48.00 | 47.00 | 39.67 | 34.00 | 25.67 | 24.67 20,67 | 16.67

120 & + + * * & * + & + * &
288 | 440 | 289 | 287 | 6,00 1 503 | 742 | 737 3.84 2.02 2.96 2.03
RP- 55f00 8333 | 46,67 | 2833 | 60.33 | 56.67 51767 37.76 1 3033 30,00 28.00 '19f67

002 + + A + + + + + + + + E
’ 288 | 333 | 441 | 333 | 338§ 3.8 | 202 1 1.76 1.20 1.15 1.00 1.45
BP- 58;33 56.67 | 48.33 | 28.33 | 62.33 | 59.67 36.00 1 39.33 | 31,00 | 20.67 | 27.00 | 22.00

934 * 4 + & & & & + + & ik &
o 166 | 167 | 333 | 167 1 240 1 291 | 251 1 523 1.18 1.45 1.52 115
5433 1 5233 | 47.00 | 28.67 | 55.73 | 53.93 | 48.93 | 38.07 | 29.13 | 28.33 2653 | 19.87

Overall A b & o * * & o & & & &
gt L rar | s | niae | 208 | 7o | 2.8 | 1797 | 096* | 083 | 1og* | 0.72°

Means of a trait bearing different superscript (a, b, ¢, d) in a row differ significantly (P<0.01)
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The efficacy of three intrauterine (IU) immunomodulators was investigated in endometritis of cross bred
cows. ‘Forty endometritic cows were divided into 4 groups (n=10) and marked as T, T, T,andT, T, cows received
E. colilipopolysaccharide (LPS). Oyster Glycogen (OG) and Autologus Plasma (AP) were used in groupT,and T,
respectively. T, was kept as control with single infusion of 80mi Phosphate Buffer Solution (PBS, pH-7. 2) After
24 hours of treatments significant (P<0.01) increase of neutrophils and lymphocytes in uterine flushing were

observed with significant (P<0.01) reduction in epithelial denudation in all treatment groups. Conception rate

increased significantly (P<0.01)ingroups T,, T,,and T,. The results indicated that intrauterine immunomodulators

12

can be used as alternative to antibiotic in resolving endometrltls in cows.

Key words: Cows, Endometritis, Intrauterine Imrhunotherapy

INTRODUCTION

Among the post parturient diseases endometritis
alone appeared to be a major cause of infertility in cows.
(Agarawal et al., 2002). The antiseptic, antibiotics,
hormones etc have been used since long back for its
treatment but all are with conflicting and inconsistent
results (Roberts, 1971; Hussain and Daniel, 1991).
Moreover, the indiscriminate use of antibiotics warns
the danger of various side effects and human health
hazard problems (Kaneene et al., 1986; Arora et al.,
2000). Hence, the present study was designed to
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ascertain the efficacy of certain [lU immunomodulators
as alternative to conventional therapy for endometrtis
in cows.

MATERIALS AND METHODS

Total 40 crossbred cows with the history of
conception failure were diagnosed to have endometritis
with the help of gynaecological examination (LeBlance,
2002) and on the basis of the results (development of
yellow to brown colour) of white side test in uterine
discharge (Popov, 1969).The cows were randomly
allocated to 4 groups (n=10), namely T, T, T,andT,
T, group was treated with single dose of 100ug E.
coli LPS 1U in 60 ml PBS. T, cows received OG @
500mg/cow as single dose U in 60 mI PBS. The cows
of T, group were infused with 50 mi AP daily for 3
consecutive days. T, (control) group was treated only
with 60 ml PBS for single time. In all the cows uterine
flushing was done before and 24 hours after treatment
while at estrus with 60 mi PBS following the procedure
of Promod et al. (2002). Flushing sediment was used
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for total nucleated cell count (TNC) and differential
leucocyte count (DLC).The recovery was assessed at
post treatment subsequent estrus by gynaecological
examination and white side test in uterine discharge.
Recovered cows were inseminated artificially and
pregnancy had been diagnosed after 50 days
insemination.

Paired-t test was performed between pre and post
treatment values and one way analysis of variance was
performed between groups. Moreover, Normal Deviate
test of proportion was performed on conception and
recovery rate as per the method of Snedecor and
Cochran (1989).

RESULTS AND DISCUSSION

The post treatment absolute (Table 1) and per cent
neutrophil count (Table 2) increased significantly
(P<0.01) in all the treatment groups except control.
Maximum increase in absolute (15.62+0.85 10%/ml) and
per cent (68.00+1.52%) neutrophil count was observed
in T, group with OG treatment followed by E. coli LLPS.
Singh et al. (2001) and Sahadev et al. (2007a) also
reported similar results after LPS infusion. In contrast
Deroi et al. (2004) reported very high neutrophil per cent
at post treatment assay. This variation in neutrophil
per cent count might be due to the rate of degeneration
of neutrophil in exposure to an unhealthy environment
(Weiser 2004). Almost similar result on percent and
absolute neutrophil count was reported by Anderson et
al. (1985) after OG treatment. The present finding of
post treatment neutrophil per cent was in consonant
with Waelchli et al. (1987) and Sahadev ef al. (2007)
after AP infusion. LPS at low dose activated monocyte
and macrophage to produce TNF, which cause
synthesis of IL-1. Then IL-1 and TNF both acted on
endothelial cell to release IL-6 and IL-8. Thus, the initial
exposure to LPS results in a cytokine cascade event
intended to enhance local inflammatory response. Under
which more influx of leucocytes, immunoglobulin and
complement took place into the uterine lumen. OG also
acted similar way to combat infections (Prasad et al.,
2006).The AP also produced mild local inflammatory
reaction on endometrium to recruit PMN cells into the

uterus (Waelchli et al., 1987). In addition to this, plasma
derived complement and antibodies helped in
opsonization and phagocytosis (Asbury, 1984). Plasma
or serum has got direct bactericidal property (Taylor,
1987) and the C,, component of complement acted as
strong chemoattractant. Absolute and per cent
lymphocyte count after treatment increased
significantly (P<0.01) ingroup T,, T,, T,. In contrast,
Sahadev et al. (2007) reported decreased lymphocyte
per cent after immunomodulators infusion which might
be a relative one resulting in mononuclear cell infiltration
into the endometrium following AP treatment. In the
present study highest absolute (4.98+0.65 x 10%/ml)
and per cent (33.20+2.48%) lymphocyte count were
recorded after E. coli LPS treatment substantiating it
as the most mitogenic and chemoattractive for
lymphocyte than OG and AP.

Cytokines released from the E. coli LPS activated
macrophages such as IFN-&, TNF or IL-1 cause
expression of adhesion molecules like CD54‘ cb,,.CDh,
and CD,, ( IG super family ) on endothelial cell and
permits lymphocytes and monocytes to adhere and

“move into inflammed tissue and also migration of T-

lymphocytes towards the inflammed tissue (Tizard,
1996). LPS also activated complement and triggered
lymphocyte proliferations with local antibody production
leading to better opsonization and phagocytosis.
(Tizard, 1996; Vegad and Katiyar, 2001). Further, protein
contaminants in OG might play a role in
chemoattraction, infiltration and proliferation of
lymphocytes into the uterus leading to significant
(P<0.01) raise in lymphocytes population 24 hours after
treatment. (Anderson et al., 1985 and Tizard, 1996).

Showing significant (P<0.01) effect of treatment
the post treatment absolute (1.16+0.29 x 108/ml) and
per cent (5.30+1.58%) epithelial cells decreased to
maximum in T, group followed by T,, T, and T, which
was in close agreement with Prasad ef al. (2008). The
immunomodulators enhanced uterine defense
mechanism resulting in enhanced phagocytosis of
pathogen and natural healing with reduced denuded
epithelium (Prasad et al.,2006). The recovery rate

was 100% in group T, followed by T, (80.00%), T,
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(60.00%) and T, (20.00%). The conception rate on the
basis of total numbers of cow treated was 90.00 (T,),
80.00 (T,), 50.00 (T,) and 20.00% (T,). Similar results
were reported by Singh et al. (2000) and Deori et al.
(2004) after E. coli LPS treatment and Devaraj et al.
(2006) with OG treatment. The conception rate after
AP treatment by Methai et al. (2005) and Devaraj et al.
(2006) were also in accordance with the present
findings. However, the recovery and conception in control
group might be due to uterine defense mechanism

leading to spontaneous recovery (Hoedemaker, 1998).

100% recovery in any group could not be achieved
probably because of the differences in bacteria species
involved that could evade and escape the UDM (Tizard,
1996). The conception failure in some recovered cows
may be due to the pathological condition of the uterus
like fibrotic changes of endometrium making animal
helplessly sterile (Roberts, 1971).
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The purpose of the study was to evaluate the immunomodulatory effect of intrauterine infusion of oyster
glycogen on endometritic cows. 500mg of oyster glycogen reconstituted in phosphate buffer saline (PBS) was
given as intrauterine infusion to cows of group I (n=1 0) during estrus. In second group (n=10) normal estrus cows
without any treatment formed as control. Cervical mucus sample was collected aseptically and sent to laboratory
for bacterial culture and count.Polymorph nuclear (PMN) cell count from uterine fluid showed a significant elevation
(13.14 £ 1.35vs.73.71 % 3.59) before and after 24hrs. oftreatment. Serum globulin, albumin: globulin ratio, aspartate
amino transferase (AST), haptogiobin and serum amyloid A (SAA) values before treatment were significant (p<0.01)
than in succeeding estrus after treatment.While serum total protein, albumin and ALT concentration doesn'’t vary
significantly (p<0.01). The conception rate in case of endometritis cows was 60 per cent after first post treatment
insemination as compared to 70 per centin normal cows. So it is concluded that oyster glycogen can be used as

an effective immunomodulator as an alternative to antibiotic therapy.

Keywords: Oyster glycogen, Immunomodulator, Endometritis, Acute phase proteins

INTRODUCTION

'Endometritis implies superficial inflammation of
endometrium extending not deeper than the stratum
spongiosum. It not only affects the milk production but
also adversely affects the reproductive efficiency by
disrupting uterine and ovarian function (Markendeya and
Desmukh, 1995).Economic impact of endometritis is
quite alarming as a result of undue calving to conception
interval and long term conseguences can cause
irreversible changes of genital tract leading to metritis
and sterility (Sheldon et al., 2009).

Various antibiotics are used for treatment of
endometritis through intrauterine route. Buttime to time
evaluation of efficacy of antibiotics is needed since new
strains of bacteria can develop due to indiscriminate
use of antibiotics. As an alternative now a days uses of
probiotics, both systemic and local immunomodulators
and proinflammatory proteins have gained momentum
to give a new dimension on therapeutic procedures.
Oyster glycogen enhances PMN cell migration in to

uterine lumen,with a peak PMN concentration 12hrs.
after intrauterine administration. These PMN cells
enhance the phagocytic activity in uterine lumen and
helps to combat infection which can be monitored by
change in concentration of haptoglobin and serum
amyloid A. Therefore the present study was planned
with the objective to determine the efficacy of oyster
glycogen for treatment of endometritis in cross bred
cows and its subsequent effect on conception rate.

MATERIALS AND METHODS

The present study was carried on twenty
crossbred jersey cows within 1t to 5" parity which are
patients of Teaching Veterinary Clinical Complex (TVCC),
0.V.C. Bhubaneswar in years 2012 -2013. In group |
(treatment group) 10 endometritis cows were selected
while group Il (control group) consisted of 10 healthy
dairy cows which were in various lactational phases
and dry period. The nature of vaginal discharge
pertaining to color, consistency and transparency were
ascertained and subjected to qualitative examination
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for accurate diagnosis of endometritis. Cervical mucus
samples from cows with mucopurulent discharge were
collected as per method described by Stiffens et al.,
(1984) and immediately send to laboratory for bacterial
isolation, identification and count. The predominant
bacterial count was made by agar plate count method.
Athin smear of uterine fluid was prepared on a grease
free glass slide. It was air dried and subjected to Giemsa
staining as per routine staining technique and PMN
cells are counted under microscope. Hundred cells are
counted and expressed in percentage.

Blood samples were collected from the jugular
vein prior to institution of therapy and in succeeding
estrus after therapy. The collected blood was left for
two hours and then centrifuged at 2000 rpm for 10
minutes at room temperature for harvesting serum which
was was stored in a cryovial at —40°C until further
analysis. The concentration of haptoglobin and serum
amyloid A were measured by solid phase sandwich
ELISAKit (LIFE DIAGNOSTIC, Inc.).Total serum protein
(TSP) and albumin was measured by biuret method
using standard kit crest bio systems (a division of Coral
Clinical Systems, Goa, India) .Total globulin
concentration was determined by subtracting albumin
from total protein. The concentration of SGPT (ALT),
SGOT (AST) was estimated by using standard kit
prepared by crest bio systems. Data generated from
the present experiment was analyzed statistically as
per the method suggested by Snedecor and Chochran
(1994).

RESULTS AND DISCUSSIONS

The predominant bacterial species isolated from
the pretreatment cervical samples were E.Coli,
Staphylococcus, Streptococcus, Klebsiella, Proteus,
Bacillus and Micrococcus with a count (108 CF(/ml) of
6.20, 0.86, 0.52, 0.93, 3.20, 4.50 and 8.60respéctively,
whereas only Micrococcus and E. coli were found in
post treatment samples with a count of 0.24 and 0.63.1n
control cows the predominant bacteria isolated were
E. coli, Bacillus and Micrococcus with a count of 2.10,
1.30 and 1.15 respectively. This type of bacteria isolates
observed'in the present study were in alliance with the

results obtained by Rao ef al., (2001).This significant
decrease (P<0.01) in microbial load was due to the
leucocyte migration into uterine lumen which have a
phagocytic action on microorganisms.

The PMN cell count before and 24hrs after
treatment and in succeeding estrus was 13.14 + 1.35,
73.71+3.69and 71.71 £ 2.15 respectively where as in
control cows this count was 9.57 + 2.09. PMN cell
count 24hrs. post treatment revealed a highly significant
difference (p< 0.01) between pretreatment and control
groups. But there is no significant difference at the
succeeding estrus between pretreatment and control
groups. Singh et al. (2003) also reported the same
finding with regard to PMN cell count in endometritic
cows after intrauterine infusion with oyster glycogen.
This increase in neutrophil count in uterine sample may
be due to the chemotactic action of oyster glycogen
which causes migration of neutrophils in to the uterine
lumen showing immunomodulatory effect.

No significant alteration was observed in total
protein concentration between pre and post treated
cows (7.24 £ 0.18 vs. 8.04 = 0.35).In case of control

-cows the value was 8.30 £ 0.34.The present finding

corroborates with the finding of Khan et al., (2010) while
Ahmed et al., (2003) reported higher protein value in
normal cyclic cows. The serum albumin value also didn’t
vary significantly among control, pre and post treatment
(4.61+0.15, 4.23+ 0.10 and 3.86+0.18).The serum
globulin concentration between pre and post treatment
group showed significant difference (p<0.01) while it
didn’t vary significantly between control and
pretreatment. The serum globulin concentration was
3.00£0.07,4.19+0.19 and 3.53 % 0.19 for pretreatment,
post treatment and control cows respectively. The
present finding is in consistent with Pandey et al.,
(2009).The significant increase(p<0.01) in globulin
concentration during the post treatment period might
be due to local immune stimulation of drug which is
reflected in systemic vascular circulation. The
comparison of pre and post treatment albumin: globulin
ratio values by test of significance showed a highly
significant difference (p<0.01). The respective values for
pretreatment, post treatment and control cows were
1.41+0.02, 0.9240.03 and 1.370.03.
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The serum concentration (U/L) of aspartate amino
transferase for pretreated endometritis cows was much
higher than post treatment (78.28 + 2.66 vs. 47.98 £
2.95)while for cyclic cows its concentration was
(39.87+1.66).There was no significant alteration in ALT
values in pre and post treatment (32.5842.26 vs.28.34+
2.37).The present serum AST and ALT values were
comparable to the finding of Sattler et al., (2004). The
elevation in serum AST concentration during
endometritis might be due to damage to uterine tissue
and increased plasma membrane permeability. The
significant reduction of this enzyme in the serum after
treatment might be attributed to their recovery following
immunomodulation therapy. '

The mean concentration of haptoglobin (ug/ml) in
serum was 81.30%3.98, 24.57+ 3.65 and22.39+ 1.93
for pretreatment, post treatment and control groups
respectively. There was a significant reduction (p<0.01)

in the haptoglobin concentration after treatment which

is nearly equal to the concentration of control animals.
It is an acute phase protein which is primarily
synthesized by hepatocytes of liver and helps in
optimization and trapping of microorganisms and their
products . The mean concentration of SAA pretreatment
value was 35.45+1.56 whereas for post treatment the
concentration was 13.97+1.62.Simillarly the
concentration for control animal was 16.80+1.62. There
was a significant difference (p<0.01) between the pre
and post treatment whereas no significant difference
between post treatment and control. SAA has the
potential to induce cholesterol metabolism at
inflammatory site by chemo toxic phagocytic cells. Both
in SAA and HP, there was significant reduction in post
treatment values indicating substantial remission of the
infective process. Estimation of these values served not
only a diagnostic aid during pre-infective stage but can
be monitored during the course of recovery (Smith et
al., 1997).

The conception rate following inseminations in post
treatment cows is sixty percent where as in control
cows it is seventy percent. The present finding
corroborate with the observation of Sarma et al., (2010)

whereas high conception have been reported by Singh
etal., (2003).

Hence, it could be concluded that oyster glycogen
could be used as an effective immunomodulator
andalternative therapy against antibiotics.
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Egg yolk is one of the most widely used cryoprotective components for sperm preservation and a wide range
of factors affect its action on sperm motility, viability and fertilizing ability. The aim of this experiment was to
determine the effect of different species egg yolk, namely the domestic chicken (Gallus domesticus), duck (Anas
platyrhynchos) and Japanase quail (Coturmix japonica) on sperm quality following cryopreservation of Tharparkar
bull semen. A total of 30 ejaculates from three bulls (10 from each bull) were used in the experiment. Each
ejaculate was divided into three equal parts and diluted with three different extenders with 20 per cent egg yolk
from domestic chicken (Gallus domesticus) (CEY), domestic duck (Anas platyrhynches) (DEY) and Japanase
quail (Coturnix japonica) (QEY). The semen straws were equilibrated at 4°C for 4 hrs and freezing was done using
biological cell freezer (-140°C) and stored in liquid nitrogen (-196°C). After thawing (37°C for 30 s), sperm motility,
viability, acrosomal integrity and membrane integrity (HOST) were evaluated. The post extension sperm motility
did not differ among three extenders. Result of present experiment showed that QEY based tris extender had
better post-thaw motility, viability, acrosomal integrity and membrane integrity (HOST) (p<0.01) in comparison to
CEY and DEY based tris extender.

Keywords: Tharparkar bull, Semen, Cryopreservation, Egg yolk

INTRODUCTION and fertility rates of bull sperm in extender with 20 per
cent egg yolk have been reported *Corresponding author-
Principal Scientist, Division of AR, |.V.R.1. by various
workers (Steinbach et a/., 1964; Wall and Foote, 1999).
A widely used domestic chicken'’s (Gallus domesticus)
egg yolk can help in resisting cold shock in association
with other components (Amirat ef a/., 2004). Protective
action of egg yolk to sperm against cold shock during
the freeze-thaw process is due to phospholipids,

Cryopreservation has been applied as a routine
technique for processing bovine sperm in Artificial
Insemination (Watson, 1995). Fertility with frozen thawed
bull semen was generally acceptable in spite of the
fact that cryopreservation techniques resulted in the
loss of 40 to 50 per cent of viable sperm during the
freezing-thawing process. Howeve, a little improvement

over the last several decades has been reported (Holt,
2000: Watson, 2000; Prathalingam et a/., 2006). Cold
shock, osmotic stress, ice crystal formation and
oxidative damage were the main sources of sperm
cryoinjury finally caused the loss of sperm viability and
fertility (Amirat et a/., 2004; Li et a/., 2005). High survival

*Corresponding author-Principal Scientist, Division of
AR, LV.R.L

cholesterol and low density lipoproteins (Bergeron and
Manjunath, 20086).

The egg yolk from the other avian species like
duck, quail and chicken has different components of
fatty acid, phospholipids and cholesterol, which resulted
in different cryopreservative effects on sperm. The media
containing yolk from eggs of avian species other than
domestic chickens resulted in significantly higher
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motilities and longevities of frozen-thawed boar, jackass
or stallion sperm (Trimeche ef a/., 1997; Bathgate et a/
., 2006). However, there have been no reports comparing
the effects of egg yolk from domestic chicken (Gallus
domesticus), domestic duck (Anas platyrhynches) and
Japanese quail (Coturnix japonica) in extenders on
semen cryopreservation especially from Tharparkar bull.

The objective of this study was thus to investigate
the effect of egg yolk from different avian species
(chicken, duck, quail) on the freezability and post-thaw
sperm quality of Tharparkar bull semen.

MATERIALS AND METHODS

Three Tharparkar bulls (aged 4-7 years)
maintained at the Germ Plasm Centre (GPC), Division
of Animal Reproduction, Indian Veterinary Research
Institute, zatnagar, Bareilly (U.P.) were used as a
semen source. The bulls were kept under natural light
and maintained under a uniform and constant nutritional
regime, with each bull being fed a daily diet of
concentrate fodder, dried grass, salt lick and water
adlibidum. Semen was collected during morning hour
using artificial vagina as per the standard practice during
the month of April and May. A total of 10 ejaculates
from each bull were used in the experiment.

The each ejaculate was divided into three equal
parts and each part was diluted with three different tris
based extenders with 20 per cent egg yolk from
domestic chicken (Gallus domesticus), domestic duck
(Anas platyrhynches) and Japanase quail (Coturnix
Jjaponica). as Group | (chicken egg yolk, CEY), Group II
(duck egg yolk, DEY) and Group lIl (quail egg yolk,
QEY), in glass tubes at 37°C. Following dilution, the
diluted semen was drawn into 0.5 ml straws (IMV,
France) and sealed with polyviny! alcohol (PVA).powder.
Straws were equilibrated at 4°C for 4 h in refrigerator
and freezing was done with biological cell freezer
(-140°C) (IMV, France). After Freezing, straws were
directly plunged into the liquid nitrogen (-196°C). Semen
straws were thawed in a water bath (37°C for 30
seconds) for post-thaw semen evaluation after storage
for a period of 24 h,

Semen samples were evaluated for semen quality
parameters (SQP), viz., progressive motility (%), viability
(%), acrosomal integrity (%) and membrane integrity
(HOST) (%) at fresh, pre-freeze and post-thaw stages
using microscope (Motic) with a biotherm stage
maintained at 37°C.

The viability of sperm in the sample was assessed
by means of eosin-nigrosin stain (Evans and Maxwell,
1987). Acrosomal Integrity was assessed by Giemsa
staining as described by Watson (1975). The hypo-
osmotic swelling test (HOST) was used to evaluate the
functional integrity of the sperm membrane based on
curled and swollen tails (Jeyendran et a/., 1984; Prasad
etal., 1999).

RESULTS AND DISCUSSION

Results of the present experiment showed that
quail egg yolk based tris extender had better pre-freeze
and post-thaw motility, viability, acrosomal integrity and
membrane integrity (HOST) (p<0.01) in comparison to
CEY and DEY based tris extenders (Table).

Egg yolk from different avian species have different

‘composition as duck egg yolk have more

monounsaturated fatty acids than chicken egg yolk
followed by quail egg yoik (Bathgate et a/., 2008),
whereas quail egg yolk contains significantly more
phosphatidylcholine, less phosphatidylethanolamine
and a smaller ratio of polyunsaturated to saturated fatty
acids than chicken egg yolk (Trimeche et a/., 1997).

These chemical differences may explain the
differences in frozen-thawed motility and integrity of
spermwhen frozen in extender containing the different
avian egg yolks (Bathgate et a/., 2008), and low density
lipoproteins (LDL) have been implicated during sperm
cryopreservation (Amirat efa/., 2004). Trimeche et a/.,
(1997) showed a beneficial effect of quail yolk compared
to chicken yolk in the jackass, using 10 per cent in
extender.

The present study revealed that quail egg yolk
had the best cryoprotective effect in terms of different
physico-morphological seminal attributes as compared
to chicken egg yolk and duck egg yolk at pre-freeze
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and post-thaw stage. /n-vitro sperm function test (HOST)
also indicated better membrane integrity of spermatozoa
cryopreserved in QEY based tris extender indicating
its superiority over other avian egg yolks used in the
study.

It was concluded that bull semen could be
cryopreserved using a tris-based extender containing

quail egg yolk, instead of chicken egg yolk and duck
egg yolk depending upon availability of respective avian
eggs in the geographical areas. Since, the present
findings are based on sperm characteristics and
laboratory based semen evaluation tests, a large number
of in vitro fertility trials are needed to understand the
beneficial effects of quail egg yolk based extender on
conception rate.

Table : Percent (mean + SE) sperm motility, live-dead sperm count, acrosomal integrity and HOST of
Tharparkar bulls semen ejaculates diluted with chicken, duck and quail egg yolk.

Groups of Extenders
Parameter Chicken Egg Yolk Duck Egg Yolk Quail Egg Yolk
(CEY) ~ (DEY) (QEY)
Mgzl;ty Fresh 87.00£1.33 87.00£1.33 87.00£1.33
Pre-freeze 74.00£2.33° 75.50£1.89" 81.50£1.08°
Post-thaw 42.50+1.34" 45.50+3.02" 53.50+1.50°
Liv&‘?( %’Uﬁi Fresh 01.0041.16 91.0021.16 91.00%1.16
Prefreeze 80.0041.90° 84.00£1.29° 88.00+1.07°
Post-thaw 44.7024.58" 55.70+3.15° 64.6042.08°
Acrosomal Fresh 86.20£1.68 86.20+1.68 86.20+1.68
Integrity

(%) Pre-freeze 75.6041.95° 75.2041.50° 82.5041.79°
Postthaw 47.2041.50° 51.60+3.39" 61.60£2.37
HOST (%) Fresh 84.20+2.08 84.20+2.08 84.20£2.08
Pre-freeze 72.50%1.75° 71.80+1.87° 78.00£1.94°
Post-thaw 45.20+1.39° 51,70£3.10° 60.002.08°

Means bearing different superscripts in a row differ significantly (p<0.01).
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A study was conducted on chhottanagpuri ram to see the effect of oxytocin and prostaglandin F2o, on
seminal characteristics. Immediately after semen collection, all the semen samples were brought to the laboratory
and were evaluated for colour, ejaculate volume, mass activity, pH, sperm concentration, live sperm percentage
and abnormal sperm percentage. There was significant (p<0.01) increase in ejaculate volume, sperm concentration
and sperm head abnormalities after prostaglandin administration. It was also found that oxytocin administration

increases ejaculate volume, mass activities and sperm concentration of semen significantly (p<0.01) during this

study.

Keywords: ProstaglandinF, , Oxytocin, Chhottanagpuri ram, Semen

INTRODUCTION

Chottanagpuri sheep is a good mutton type breed
of Jharkhand. Conservation of superior germplasm of
this breed and their propagation through artificial
insemination technique is essential. Research
conducted on Chottanagpuri rams to see the effect of
prostaglandin F,, and Oxytocin administration on
seminal characteristics. The first hormone prostaglandin
F,, (PGF, ) increased the total number of spermatozoa
in the ejaculate of bulls; buffalo bulls and rams
(Mekonnen et al, 1989; and Dighe, 19895, Olfati, 2013).
The actual mechanism behind the increase in ejaculate
volume and concentration in response to PGF,_is not
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fully understood. However, it is thought that PGF, acts
directly on the contractile tissue of the testicular capsule
and epididymis causing an increased rate of sperm
passage from the epididymis to the ductus deference.
The effects of different doses of prostaglandin on seminal
attributes have been reported by Hafez (2003).

The second hormone, Oxytocin has also been
shown to increase sperm output in buffalo bulls, rams
and boars (Ibrahim, 1988; Ciftci, 2005 and Bozkurt et
al., 2007). Oxytocin is also thought to influence the
secretion rate of the male accessory sex glands, which
may account for the increased volume in rams and boars
following administration (Ciftci, 2005; Bozkurt et al.,
2007). The increase in sperm number following Oxytocin
administration has been attributed to an increase in
smooth muscle contraction surrounding epididymis,
which enhances spermatozoa movement into the
deferent duct. Sperm transfer in male is partly regulated
by Oxytocin, which increases the gonadotropin
secretion and stimulates spermatogenesis (Melin,
1965). Exogenous administration of Oxytocin causes
the effective sperm transport in genital ducts.
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MATERIALS AND METHODS

Six adult rams of chottanagpuri breed belonging
to instructional farm small ruminants, Ranchi veterinary
college, having good sexual behaviour and andrologically
non-detectable abnormalities were selected for the
present research work. All these six rams were
maintained under similar environmental and
managemental conditions. These rams were allocated
to two groups (oxytocin treatment and prostaglandin
F,, treatment groups), each comprising of three rams
semen was collected by artificial vagina method from
all the six rams of both the two groups twice weekly for
three weeks. Six ejaculates were taken from each ram
in each group. Thus, a total of eighteen collections were
taken from three rams in each group. Soon after
collection, the semen was carried out to the laboratory
for evaluation of different seminal attributes. Semen
samples were collected from rams after administration
of oxytocin (n = 3) in one group and prostaglandin F,,
(n=3) in other group and was evaluated for its attributes.
Ejaculates were collected from the three rams after 10
minutes of intramuscular injection of oxytocin 7 unit.
Two collections per week per ram were taken for five
weeks. A total of ten collections from each ram were
taken thus, a total of 30 collections from the three rams.
This group received PGF20¢. at the dose rate of
0.1mg/kg body weight 30 minutes before collection. Ten
ejaculates were taken from each ram, thus a total of 30
collections were done.

Immediately after semen collection, all the semen
samples collected during phase 1 and phase 2 were
brought to the laboratory and were evaluated for colour,
ejaculate volume, mass activity, pH, sperm
concentration, live sperm percentage and abnormal
sperm percentage as per methods described by
Saxena, (2000). Shortly after collection, eachsemen
sample was examined for mass motility of sperm and
was graded grossly into five categories (5+ to 1+)

Immediately after collection, a drop of each
ejaculate was placed on a clean, sterile glass slide
and kept on a biotherm stage at 37 degree centigrade.
The slide was examined under low magnification of the
microscope (10 X). Mass motility percentage was

assessed on the basis of vigour of wave motion of the
spermatozoa in mass and was graded grassly into the
following 5 categories: "

+5 Motility: When there were very quick swirling waves.

+4 Motility: When swirls and eddies were not as rapid
as in +5 grades and observed to move towards
extremities.

+3 Motility: In this case swirls were slow and scattered
in the field. Individual movements of spermatozoa were
discernible.

+2 Motility: In this category the swirls were abseht
and individual movement of spermatozoa were more
evident,

+1 Motility: In such samples no wave motions were
observed and only about 20% of spermatozoa had
progressive movement. Rest of the spermatozoa showed
throbbing movement.

In between the two grades the vaiues were
recorded as +4.5, +3.5, and +2.5 according to the

_condition of the neat semen sample.

For determining sperm concentration in semen
samples, Neubauer haemocytometer was used and
done as described by Saxena, (2000). Percentage of
live spermatozoa was calculated by the method
advocated by Saxena (2000) using eosin nigrosin stain.
The smears prepared for live sperms were used to
calculate the percentage of abnormal sperms (Saxena,
2000). The statistical analysis of data was done as per
standard method described by Snedecor and Cochran
(2004).

RESULTS AND DISCUSSION

Various seminal attributes of all the ejaculates
collected from all the rams before and after treatments
were noted and the results have been presented as
follows.

Colour of neat semen in all the rams of both the
groups in this study was found to be creamy or creamy
white which were similar to the findings of Bharti ef af
(2009) in Chottanagpuri breeds. Average ejaculate
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volume of semen in rams before and after treatment
with oxytocin and prostaglandin has been presented in
table 1. The values of ejaculate volume after oxytocin
and prostaglandin administration in rams were compared
and effect of both the treatments on ejaculate volume
has been recorded. Semen volume recorded in this study
in both the groups was equal and the findings were in
accordance with the findings of George et al. (2003) in
other breed of sheep. Houever. Bharti et al. (2009) stated
~ that ejaculate volume in Chottanagpuri rams did not
differ among the rams and slightly lower than the finding
observed in this research. The findings obtained in this
study after oxytocin administration were significantly
(p<0.01) higher and in agreement with the findings of
Bozkurt et al (2007) in rams. Nicholson ef al (1999)
. has reported that the oxytocin significantly increases
both the output of fluid and the number of spermatozoa
by two fold in rams.

Results obtained in prostaglandin group were
significantly (p<0.01) higher than the oxytocin treated

group and their respective control. The finding was in ‘

accordance with the results of Mekonnen ef al (1989)
in rams, who observed increase in ejaculate volume
after prostaglandin F,, administration. '

The mean values of seminal pH in rams before
and after treatment with oxytocin and prostaglandin have
been depicted in table 1. The pH observed in this study
was in close consonance with the findings of George et
al (2003). The findings in this study were not in
accordance with the findings of Kakadiya et al (1995)
who reported variation in pH between rams. This might
be due to ionic concentration, buffering capacity of
various components in seminal plasma and
concentration of motile spermatozoa. Post treatment
values of pH also did not vary from pre treatment values
in the rams of both the groups (table 1). It is apparent
from the table that there is no significant effect of either
oxytocin or prostaglandinF, on seminal pH in rams in
this study.

Mean values of mass activity of spermatozoa in
semen before and after treatment with oxytocin and
prostaglandin have been furnished in table 1. The values
in both the groups were found to be similar and
apparently did not differ among the rams. Bharti et a/
(2009) reported that mass activity in chottanagpuri rams

did not differ among rams. The values obtained in this
study were lower than the findings of Bharti et a/ (2009)
in this breed and also in other breed as reported by
George et al (2003). The result shows that there was
significant increase (p<0.01) in mass activity in ram
after oxytocin treatment. Bozkurt et a/ (2007) reported
that exogenous administration of oxytocin in rams
increase’s mass activity. There was no significant effect
of prostaglandin F,_ on mass acivity of spermatozoa in
the semen and results were in agreement with the
findings of Rao et a/ (1986) in buffalo bulls and Dighe et
al (1995} in bulls.

Mean values of sperm concentration per ml of neat
semen samples in rams of oxytocin and prostaglandin
groups have been depicted in table 1. The overall mean
value of sperm concentration in the rams of oxytocin
group was higher than the value obtained in
prostaglandin group. The variation in sperm
concentration might be due to variation in rams. Average
sperm concentration per ml of neat semen in oxytocin
group was almost similar to the findings of Bharti et a/
.(2009) in this breed. Average value of sperm
concentration in rams of oxytocin group was also similar
to the findings of George et al. (2003) in other breeds.
The result shows significant (p<0.01) increase in sperm
concentration in ram of oxytocin group. Whittington et
al (2001) and Bozkurt et al. (2007) in rams, Dighe et al
.(1995) in bulls and have reported significant increase
in sperm concentration after oxytocin administration.
In this study, there was significant (p<0.01) increase in
sperm concentration in ram was also recorded after
prostaglandin treatment. An increase in sperm
concentration per ml with prostaglandin treatment has
also been reported by Mekonnen ef a/ (1989) in rams.

Mean values of live sperm percentage in neat
semen of rams of oxytocin and prostaglandin groups
before and after treatment have been shown in table 1.
The overall mean values of live sperm percentage were
almost equal in both the groups. Findings of this study
were almost in accordance with the findings of Bharti
et al (2008) in chottanagpuri rams. However, Masoumi
et al (2008) reported that there was no effect of
cloprostenol on live sperm percentage in bulls. The
difference in the values of live spermatozoa percentage
might be due to the effect of season (Obidi et al., 2008),
breed (Abid and Alkass, 1985), months and rams
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(Saxena et al., 1978). It is apparent that there was no
significant difference between the effects of oxytocin
and prostaglandin treatment on live sperm percentage.

Mean values of abnormal sperm percentage in both
oxytocin and prostaglandin groups have been presented
in table 1. The values observed in this study were almost
in agreement with the findings of Bharti et al (2009) in
chottanagpuri rams. It is evident from the resuits that
out of total sperm abnormalities recorded in this study,
tail abnormalities were highest, followed by head
abnormalities and mid piece abnormalities in the rams
of both the groups. The results obtained in this study
were in agreement with the findings of Deka and Rao

(1979) who also reported highest tail abnormalities in
cross bred rams. Apparently sperm abnormalities
percentage after treatment in both the groups was found
to be lower than pre- treatment values but the difference
was not found to be significant.

On comparison of values obtained after treatment
in both the groups, significant change (p<0.01) in sperm
head and sperm tail abnormality percentage were found
in prostaglandin group as compared to oxytocin group.

It may be concluded that both oxytocin and
prostaglandin administration increases ejaculate volume,
mass activities and sperm concentration of semen
significantly (p<0.01).

Table. EFFECT OF OXYTOCIN AND PROSTAGLANDIN F20. ON SEMINAL CHARACTERISTICS IN

CHOTTANAGPURI RAMS
‘ Oxytocin Prostaglandin F2o

Volume of Ejaculate Pre Treatment 0.524 0.02° 0.56% 0.01°%

Post Treatmment 0.724 0.02° 0.834 0,02°
pH Pre Treatment 6.504:0.0] 6,50+ 0.01

Post Treatment 6502 .01 6,49 £0.05
Mass Activity Pre Treatment 3.77:0.16° 378 0.07°

Post Treatment 3.99x0.05" 3.85 £0.06™
Sperm Concentration Pre Treatment 3529x B.86° 3528% 3.44°

Post Treatment

30084+11.02°

3801 6,020

Live Sperm percentage

Pre Treatment

81.9420.71

§2.33:41.00

Post Treatment

$2.86:0.53

83.73+£0.72

Percentage of Abnormal
Spermatoron

Pre Treatmaent

6,404 0,59

6,404 0.62

Post Treatment

6.20 0,48

6.14::0.42

Percentage of Sperm
Head Abnormality

Pre Treatment

0.8540.12°

0.8640.12°

Post Treatiment
i

0,764 0.07°

0.71 +0.05°

Percentage-of Mid piece
Abnormality

Pre Treatment

0,272 0.08"

0.264 0.03°

Post Treatment

0.22& 0.07°°

0.16:0.08%

Percentage of Tail
Abnormality

Pre Treatment

3. 88%0.27

5874 0.29"

Post Treatment

5.734% 0.30°

5,7120.23%

Note: Mean values under the same superscript in a row did not differ significantly (P < 0.01)
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The local anoestrus cows were treated for induction of oestrus and out of eighteen treated cows with
injection progesterone (250 mg) on day1followed by inj. GnRH (0.0105 mg) on day 10 in group 1, 88.88 per cent
animals exhibited oestrus and after insemination 81.25 per cent cows conceived with 1.76 services per conception,
whereas in group Il {(n = 18) of Progesterone treatment 63.63 per cent cows showed exhibitory oestrus and after
insemination, 63.63 per cent conceived with 2.00 services per conception as against control. The progesterone
treatment response in terms of oestrus induction, conceptions, pregnancy rate and cyclicity rate statistically

differed with progesterone primed GnRH therapy.

Anestrous is a common problem in dairy
production systems and progesterone supplementation
is an effective and efficient method for treating anestrous
cases. Thus progesterone primed GnRH therapy
improves the rate of oestrus induction, ovulation and
conception and combination protocol is used in
anoestrus cows for high success rate of fertility. Present
investigation was carried out to assess efficacy of
progesterone and progesterone primed GnRH therapy
in local anoestrus cows.

The present study was carried out on post partum
anoestrus local cows (n=54). The experimental group-
| (n=18) were treated with 250mg intramuscular injection
of progesterone on day 1%, followed by injection of
GnRH (0.0105 mg) on day 10™. The group Il cows (n=18)
were freated with the 250mg injection of progesterone
whereas group-lll cows (n=18) were kept as untreated.
Animals were followed for heat expression, durgtion of
oestrus, ovulation, CL confirmation and pregnancy
diagnosis.

“Part of M.V.SC thesis submitted to MAFSU,
Nagpur. Corresponding authors: *4 M.V.Sc. Scholar,
2 Head and Professor,* Assistant professor.

College of veterinary and animal sciences,

Parbhani, 431402 (MS)

Out of eighteen anoestrus cows treated with
progesterone primed GnRH, sixteen cows (88.88 per
cent) showed exhibitory oestrus within 3.10 + 0.05 days
of completion of treatment but two cows did not show
exhibitory oestrus, whereas none of the animal from

‘control group was detected in oestrus. Sixteen

responded animals were confirmed in oestrus by per
rectal palpations and were inseminated timely as per
the initiation of oestrus. All the cows in oestrus were
followed on day 1% of oestrus for ovulations and
confirmation of CL was attempted on day 10%. Out of
sixteen cows inseminated on oestrus, thirteen (81.25
per cent) conceived with 1.76 services per conception.
The expected synchronized response within first five
days of treatment and keen observations regarding
detection of oestrus has proved high conception rate
even in local cows treated under present experiment.
Three animals failed to conceive within three services
and subsequently one animal turned as anoestrus. Two
responded cows remained cyclic with unknown cause
for infertility, thus the pregnancy rate was noted as 72.22
per cent and the cyclicity induction rate was recorded
as 83.33 per cent in the present trial.

Out of eighteen treated anoestrus cows, eleven
cows (61.11 per cent) showed exhibitory oestrus within
average 13.15 £ 0.26 days after treatment but seven
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cows did not show exhibitory oestrus. Seven non-
responded and control group animals were followed per
rectally for a week but ovarian changes did not show
any change. Eleven responded animals exhibiting
oestrual signs were confirmed in oestrus by per rectal
examinations and were timely inseminated in the
present experiment. Of the inseminated animals, seven
cows (63.63 per cent) conceived with 2.00 services per
conception. Subsequently, it was observed that one cow
continued cyclicity with non breeding tendency but three
others failed to continue cyclicity and regained ovarian
inactivity. On follow up, the pregnancy rate was noted
as 38.38 per cent in the present trial and establishment
of cyclicity rate was found to be 44.44 per cent.

Oestrus induction response in cows treated with
present therapy was 100.00 per cent in beef cows as
reported by Smith et al. (1987). The progesterone
primed GnRH protocol has been extensively used in

Indian buffaloes and better oestrus induction response

has been reported by Markandeya and Bharkad, 2002
(83.33 per cent during summer and 100.00 during both
spring and winter); Markandeya and Patil, 2003 (83.33
per cent) and Honparkhe et al., 2004 (80.00 per cent)
and Gaikwad et al., 2004 (80.00 per cent). Wide range
of conception rate has been noted in buffaloes by
Gaikwad et al., 2004 (87.50 per cent); Markandeya and
Bharkad; 2002 (00.00, 100.00 and 50.00 per cent
conceptions during summer, winter and spring
respectively); Markandeya and Patil, 2003 (60.00 per
cent in heifers) and Honparkhe et al., 2004, (44.40 per
cent). Mavi et al. (2007) conducted two separate trials
with 1000 mg progesterone in buffalo heifers (100 mg
for ten days Vs 500mg twice) followed by PMSG @
1000 I.U. instead of GnRH and noted oestrus induction
rate as 75.00 and 66.60 per cent with pregnancy rate
as 00.00 and 75.00 per cent respectively, which
indicates assured effect of progesterone for induction
of oestrus but unreliable efficacy of PMSG for initiation
of pregnancy and hence it is impossible to replace role
of GnRH with that of PMSG.

Oestrus induction rate in cows treated with
progesterone lower than the present observation has
been recorded by Mukesh Kumar et al., 2004 (16.66

and 33.22 per cent in buffaloes) but higher response
has been observed by Dhoble et al., 2004 (80.00 per
centin cows and buffaloes); Markandeya and Bharkad.,
2004 (83.33 per cent in buffaloes); Mukesh Kumar et
al., 2004 (83.33 and 66.66 per cent in buffaloes) and
Markandeya et al., 2009 (70.00 and 80.00 per cent in
cows and buffaloes), respectively. The factis also proved
by Joshi et al., 1990 (25.00 per cent in cows),
Markandeya and Bharkad, 2004 (100.00 per cent in
buffaloes) and Mukesh Kumar et al., 2004 (100.00,
80.00, 75.00 and 50.00 per cent in buffaloes).

Estrus induction and synchronization systems
that use progesterone have three primary advantages
over systems that do not use progesterone. First,
maintaining the blood progesterone concentration at the
level greater than 1 ng/ml with suppression of both the
LH surge and estrous behavior. Progesterone therapy
is of choice of treatment for induction of estrus and is
used clinically since last 50 years as the same is cost
effective. As progesterone carries potential to induce
estrus, definitely the heat induction and synchronization
protocol might have higher efficacy, if those are adopted
after supplementation of progesterone. Progesterone
induces fertile oestrus through its withdrawal effect and
induces follicular development with cyclicity. Additional
stimulus incorporated at the time of withdrawal effect of
progesterone further enhances chances of follicular
developments and surety of ovulation.

Progesterone treatment was found to be
successful in inducing moderate fertility response in
local anestrus cows for estrus induction and
conceptions. The treatment was found to have
numerically lowest response for all fertility parameters
and the treatment showed statistically significant and
lower response in terms of recorded fertility parameters
as compared with other protocols in the present
experiment. None of the animal from control group was

" in heat, which indicated appropriate and accurate

diagnosis of anoestrus stage in local cows. Present
trial concluded that the Progesterone primed GnRH
therapy was confirmed to be efficient in induction of
ovarian response under field condition. And
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Progesterone treatment in anoestrus cases had limited
but assured success in local cows with cheap and safe
use of hormonal approach.
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LEVEL OF GOLD IN FEMALE REPRODUCTIVE ORGANS OF FROG
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i

Total length of reproductive system (ovary, oviduct, uterus and cloaca) of fiteen female frogs (Rana tigrina)
was analyzed to find out the level of element gold in it, ateach level. Gold was present in all tissues; maximum

was in cloaca.

Key words — Gold; Female Frog.

Gold was discovered in human semen (Skandhan
1981). It was shown in male reproductive system of
man (Skandhan and Abraham 1984) and rat (Skandhan
et al., 1992). The presence of gold in reproductive

system of female species was not known. In the present

study we estimated the level of gold in female
reproductive system in an amphibian model, frog (Rana
tigrina). The laboratory, where the study was conducted
was dust free and workers were not wearing any gold
ornaments. Contamination by interference of chemicals,
dust, rubber and filter paper was excluded. The
glassware used for this study were boiled in 6N nitric
acid for thirty minutes, washed in single, double and
triple glass distilled water and made dry in hot air oven
except volumetric glassware. Fifteen adult female frog
(Rana tigrina) collected from its natural habitat were
used in the study.

Ovary, oviduct, uterus and cloaca were dissected
out. Tissues of same nature were grouped and weighed
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Kottakkal 676 501, Kerala

Correspondence ; Skandan KP,
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prior to processing. They had undergone slow wet
digestion as pre processing method for estimation. The
analysis of gold was carried out at Forensic Science
Laboratory, Anmedabad 380 016. Estimation of gold
was done by using atomic absorption spectrophotometer
(Model — Perkin — Elmer A 373). Acetylene gas and air
mixture were the source of flame. Agold cathode lamp
was kept at 242.8 nm and slit opening was arranged at
0.7 nm. Sample was fed to the instrument for 10
seconds and the two consecutive same values obtained
in digital form were opted as the result. The weight and
dilution of tissues were taken into consideration while
calculating gold value in fotal tissue.

RESULTS AND DISCUSSION

Gold was detected in all tissues studied (Table)
which was maximum in cloaca followed by ovary, uterus

and oviduct. Presence of gold in human semen was
demonstrated earlier (Skandhan 1981). Following
studies showed gold was present in both seminal
plasma and spermatozoa (Skandhan, Amith and Avni
2009; Skandhan et al., 2011). lt was also demonstrated
in male reproductive system of rats (Skandhan et al.,
1992). The source of gold in semen was traced to testis
and caput epididymis in case of man by employing
atomic absorption spectrophotometer and in rats by
means of histologic techniques (Skandhan et al., 1992).
X ray diffraction analysis showed gold is present
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throughout the male system in man except in seminal
vesicle (Skandhan, Amith and Avni 2009). Administration
of Suvarna bhasma (gold ash), an ayurvedic preparation,
in rats had shown improved quality of epididymal semen
and possibly increased secretion of androgens
(Unpublished data). All the above studies show the
essentiality of gold for normal function of genital system
in male. No report is available showing the presence of
gold in any female reproductive system. In the present
study we observed gold in all four tissues studied —
ovary, oviduct, uterus and cloaca. The values of gold
are shown in Table 1.

Maximum amount of gold was in cloaca followed
by ovary (Table |). Like in male system gold might be
present both inside and outside gamete (Skandhan et
al 2011). Cloaca if secreted may be a source of
secretion as well as temporary store for the content
released from ovary and so where more amount of gold

was seen. (Table I). The results of the study may be
showing that the amount of gold present in the tissue
is released during the process of ovulation. The amount
of gold that was released by female frog may be
important for functioning of ova or influencing the sperm
motility for sperms present in the surrounding medium
of ova. Probably gold functions like a chemotaxic agent
and sperms get attracted to ova by this. Thus, gold
may have a role in the function of ova and fertilization.
No report is available on this line. Clinical (Skandhan,
Amith and Avni 2009), experimental (unpublished data)
and analytical studies (Skandhan et al., 2010a, 2010b)
showed gold is essential forimproving the sperm motility
inman.

In conclusion gold was present in female
reproductive system of frog. It may have a role in the
function of fertilization.

Table. GOLD LEVEL IN DIFFERENT TISSUES OF REPRODUCTIVE SYSTEM OF FEMALE FROG.

Name of fissue Gold in pygm / gm of tissue
Ovary 2.555
Oviduct 0.3903
Uterus 1.385
Cloaca 3.041
Mean 1.380
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The discard frequency of semen ejaculate in six HF crossbred bulls was studied for five calendar years. Data
were grouped based on season viz. summer (March to June), rainy (July to October) and winter (November to
February) season. A total of 215 (9.00%) ejaculates were discarded out of 2388 semen collections during five
years period. Ejaculate discard frequency was 9.87 per cent (55/557) during summer season, while the corresponding
values for rainy and winter season were 9.79 per cent (76/776) and 7.96 per cent (84/1055), respectively. There
was non-significant difference in ejaculate discard frequency among three seasons. The semen gjaculates were
discarded based on lower volume, poor sperm concentration, poor initial motility and post-thaw motility. The
highest frequency of discard (47.90%) was recorded for poor sperm concentration followed by poor initial motility
(26.04%), poor post-thaw motility (23.72%) and lower volume (2.32%) during summer season. Similar trend was
observed during rainy and winter season. Although poor concentration was the main factor for ejaculate discard

during winter season; the frequency of poor initial and post-thaw motility was almost similar.

Key words: Crossbred bulls, Season, Ejaculate discard frequency.

Production of quality frozen semen from crossbred
(Bos indicus x Bos taurus) dairy bulls maintained under
tropical environment is a serious problem and as many
as 60 per cent of crossbred bulls are rejected from
frozen semen production stations because of poor
semen quality, higher sperm abnormality and poor
semen freezability (Tyagi ef al., 2006; Mandal et al.,
2010). Investigation on the occurrence of non-freezable
ejaculates and their discard rate during different seasons
is important for effective utilization of germplasm
(Kanchan et al., 2010). However, little information is
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available on frequency of ejaculate discard in crossbred
bulls during different seasons in tropical area. In
perspective, the present investigation was conducted
on discard rates of ejaculates during summer, rainy and
winter seasons in crossbred bulls.

The investigation was conducted using collection
records of six HF crossbred bulls 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 each bull using an artificial vagina. 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
outin liquid nitrogen vapours using Programmable Bio
freezer (Digit Cool 5300, IMV, France) and stored in
liquid nitrogen. Post-thaw motility was checked 24 hrs
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after semen freezing. The discard frequency of semen
ejaculate was studied for five calendar years i.e. from
2007 to 2011. The record of all semen collections of 5
years period was screened and data were grouped
based on season viz. summer (March to June), rainy
(July to October) and winter (November to February)
seasons. The semen ejaculate was discarded, if sample
had volume less than 1 ml; initial motility less than 70
per cent; sperm concentration less than 500 million/ml
and post-thaw motility less than 50 per cent. Discard
frequency of semen was calculated in terms of
percentage. Effect of season on ejaculate discard was
analyzed using 2 test of dependence (Snedecor and
Cochran, 1976). Atotal of 55 ejaculates were discarded
out of 557 collections during summer season with a
frequency of 9.87 per cent. The corresponding values
for rainy and winter seasons were 9.79 per cent (76/
776) and 7.96 per cent (84/1055), respectively. Thus,
overall 215 (9.00%) ejaculates were discarded out of
2388 collections made over 5 years period. There was
non-significant difference in ejaculate discard frequency
among three seasons.

The highest frequency of semen ejaculate discard
was observed for poor sperm concentration (47.90%),
followed by initial motility (26.04%), post-thaw motility
(23.72%) and ejaculate volume (2.32%). The poor sperm
concentration was the main factor responsible for
ejaculate discard during all three seasons followed by
initial motility, post-thaw motility and the volume. The
frequency of ejaculate discard due to.initial motility and
post-thaw motility was almost similar during winter
season (21.42% and 22.61%). The present finding is in
agreement with the observation of Fonseca et al. (1992)
who suggested that seasonal influence on seminal
parameters of bull is negligible. Similarly, Taylor et al.
(1985) demonstrated that extreme temperatures had
only small effects on sperm production resulting in small
decrease in semen volume and in concentration. Fiaz
et al. (2010) and Chauhan ef al. (2010) reported that
season had no significant effect on production of
freezable ejaculates in HF and HF crossbred bulls. Many
workers reported that volume of semen does not differ
with season (Hussain et al., 1985; Sarder etal., 2000).
However, better ejaculate quality has been reported

during favourable season (Andrabi et al., 2002). The
frequency of ejaculate discard ranged from 7.96 to 9.87
per centamong three seasons in present study, which
is much lesser than earlier reports (Mathew et al., 1982;
Usmani et al., 1993) that recorded 39.80 and 33.7 to
50.1 per cent ejaculate discard in HF crossbred bulls.

An attempt was made to study the factors
responsible for ejaculate discard in HF crossbred bulls
in present work. Among different factors, poor
concentration of spermatozoa in the semen recorded
the highest frequency in all the three seasons. The
second factor responsible for ejaculate discard was poor
initial motility, the frequency of which was highest during
rainy season. Similarly, the frequency of poor post-thaw
motility as a cause of ejaculate discard was highest
during rainy season. Frequency of less volume as a
cause of ejaculate discard was much less (2.32%). For
effective utilization of superior germplasm it is necessary
that the ejaculate discard rate must be at minimum
level. In the present study, the ejaculate discard
frequéncy was about 8 to 10% in all seasons, which is
much lesser than early report in HF crossbred bulls

(Mathew et al., 1982 and Usmani et al., 1993). It seems

that frequency of ejaculate discard recorded in present
study is inevitable. From the present findings, it may
be concluded that the season has no direct influence
on frequency of ejaculate discard in HF crossbred bulls
based on volume, initial motility, sperm concentration
and post-thaw motility. Poor concentration of
spermatozoa in the semen is the main factor responsible
for ejaculate discard in HF crossbred bulls.
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The present clinical study was carried out to evaluate the reproductive performance in non descriptive cows
using (CIDR) and PGF, under field condition. The cows were divided into two groups comprising of 12 cows in
each group. Group | animals (n= 12) served as control and were inseminated during natural estrus and in group i
cows (n= 12) estrous cycle was induced by inserting CIDR for 9 days and PGF, was given intramuscularly 24 hrs
prior to CIDR removal. Fixed time artificial insemination was carried out at 48 and 72 hrs after CIDR removal. The

overall conception rate obtained was 41.66 % in group | animals and 91.66 % in group Il animals treated with CIDR

and PGF,,

Key words : CIDR, PGan. Anestrous, Non descriptive cow, Reproductive Performance

Inadequate nutrition and uterine infections are two
important causes of anestrous in cows. The feeding
program in herds with estrous detection problems due
to anestrous should be examined carefully to ensure
that adequate levels of nutrients, especially energy, are
being provided. Cows suffered with dystocia and retained
placenta often lead to uterine infections, which can delay
the beginning of ovarian activity and subsequent estrus.
For anestrous females, the primary requirement for a
successful synchronization system is to induce
ovulation and initiate the first postpartum estrous cycle.
The objective of the present study was to evaluate the
reproductive performance of anestrous non descriptive
cows in field conditions following CIDR and
Prostaglandin PGF, administration and timed
insemination.

Twenty four apparently healthy true anestrous non
descriptive cows were selected for this study. The
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experimental animals were 3 - 6 years old, weighing
around 200-250 kgs and were found free from palpable
abnormalities of reproductive tract. The selected cows

were equally divided under two experimental regimens

as experimentland Il. The selected cows were fed with
35 g of mineral mixture per day continuously. The
treatment was initiated in the selected animals after 30
days of supplementation of mineral mixture. Animals in
group I (n=12) served as control and were inseminated
during natural estrus. Cows that failed to conceive in
the first service were rebred in the subsequent estrus.
Animals in group Il (n = 12) were treated with an intra
vaginal P4 device (CIDR) for 9 days and PGF, was
given intramuscularly 24 hrs prior to CIDR removal. Fixed
time artificial insemination was carried out at 48 and 72
hrs after CIDR removal. Cows that failed to conceive at
the induced estrus were rebred in the subsequent estrus.

The first service conception rate for control group
was 25.0 per cent (3/12). Two out of 9 cows conceived
in the second service (22.2 per cent) leading to an overall
conception rate of 41.66 percent (5/ 12). In the treatment
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group, conception rate was 83.33 per cent (10/12) in
the first service and one out of 2 cows conceived in the
second service (leading to an overall conception rate of
91.66 per cent. Overall conception rate obtained was
significantly higher in anestrous non descriptive cows
treated with CIDR and PGF,, under field condition when
compared to group |

In the present study, the conception rate was 25.0
% in the first service and 16.66 % in the second service
in the control group. In the treatment group i.e. animals
treated with controlled internal drug release device
(CIDR) and PGF, , the conception rate was 83.33% in
the first service and 50.0 % in the second service.
Providing mineral mixture and exogenous
supplementation of progesterone in the form of CIDR in
the treatment group increases the overall conception
rate to 91.66 % when compared to the conception rate
of 41.66 % in control group. These findings were in

concordance with the earlier report of Behera ef al,..

(2012). However El-Shahat, K.H., and Badr, A. (2071)
reported that CIDR for 10 days plus intramuscular
injection of 2ml PGF,, was the most effective treatment
of smooth inactive ovary and the incidences of pregnancy
rates of anestrous cows after PGF,_ treatmentwas 71.42
per cent. Similar results were also reported by Busch
et al., (2008) who suggested that cows that exhibited
estrus after removal of CIDR may have attained
concentrations of estradiol necessary to effectively
prepare follicular cells for luteinisation. Ando et al., (2005)
reported that every cow showed estrus response 2o 4
days after CIDR removal. Furthermore, Rasby et al.,
(1998) reported that 80.0% of beef heifers treated with
CIDR for seven days exhibited estrus 1 to 3 days after
CIDR removal. In addition, Flores et al. (2006) found
that 56.0% of cows synchronized using CIDR-PGF,,
exhibited estrus during the first 3 days in the breeding
season. Treatment of postpartum cows with a 9 day
CIDR-PGF,_ protocol results in an increased percentage
of cattle showing estrus and getting pregnant early in
the breeding season in anestrous postpartum cows.
The CIDR is most effective in cycling cows; however it
induces estrus in a significant percentage of anestrous
cattle allowing these cattle an opportunity to get pregnant

earlier in the breeding season than unsynchronized
cattle. This study showed that the CIDR and PGF,,
program increased estrous and pregnancy rates of
anestrous lactating cows across several environments.
It is concluded that overall conception rate obtained
was significantly higher in anestrous non descriptive
cows treated with CIDR and PGF,_ under field condition
as compared to controlled group.
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The objective was to evaluate the efficacy of an intravaginal progesterone insert and injection of PGF,_for
synchronizing estrus in Holstein Friesian heifers under field condition. The heifers were divided into two groups
each consisting of eighteen (n=18) animals. Group | animals served as control and Group |l animals were treated
with an intra vaginal P4 device (CIDR) for 9 days and PGF, was given intramuscularly 24 hrs prior to CIDR
removal. Fixed time artificial insemination was carried outat 48 and 72 hrs after CIDR removal. The overall conception
rates obtained was 33.33 % in group | animals and 77.77 % in group Il animals treated with CIDR and PGF,

KEYWORDS: CIDR, PGF,, ConCeption Rate, Holstein Friesian crossbred heifer.

Estrous synchronization has the potential tool to
increase the proportion of heifers bred early in the
breeding season and stimulate puberty in prepubertal
heifers (Hall ef al., 1997). Several methods can be used
to synchronize estrus in cattle (Larson and Ball, 1992).

Most methods employ an injection of PGF2q, that

regresses the corpus luteum (CL). Regression of the
CL is followed by the development of a preovulatory
follicle, behavioral estrus, and ovulation. Prostaglandin
F,.. however, will not regress developing CL that are
present on the ovary during the first 5 days of the
estrous cycle. Therefore, one method to improve
synchrony of estrus after a single injection of PGF, is
to treat cattle with progesterone for 9 days before PGF,
(Macmillan and Peterson, 1993). Administration of the
progesterone for 9 days before PGF, ensuresthat CL
will regress in response to PGF, because all cattle
will have a CL that has developed for at least 7 days.
The Progesterone will also delay estrus in ¢attle that
naturally undergo CL regression during the Progesterone
treatment period before PGF,, injection. Progesterone
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offers an advantage in this regard because, in addition
to improving estrus synchronization, Progesterone will
initiate estrus and ovulation in a percentage of
prepubertal heifers (Imwalle ef al., 1998). The objective
of the present study was to evaluate the efficacy ofan
intravaginal insert and an injection of PGF,, for
synchronizing estrus in Holstein Friesian crossbred
heifers to improve the conception rate.

Thirty six apparently healthy nulliparous Holstein
Friesian crossbred heifers which failed to conceive in
three or more consecutive inseminations with good
quality semen were selected for this study. Animals in
group | (n= 18) served as control and were inseminated
during natural estrus. Heifers that failed to conceive in
the first service were rebred in the subsequent estrus.
Animals in group Il (n = 18) were treated with an intra
vaginal P4 device (CIDR) for 9 days and PGF,, was
given intramuscularly 24 hrs prior to CIDR removal. Fixed
time Avrtificial insemination was carried out at 48 and
72 hrs after CIDR removal. Heifers that failed to conceive
at the induced estrus were rebred in the subsequent
estrus. The first service conception rate for control group
was 27.78 per cent (5/ 18). One out of 18 cows conceived
in the second service (5.5 per cent) leading to an overall
conception rate of 33.33 per cent. The first service
conception rate for treatment group was 55.55 per cent
(10/ 18) and the second service conception rate was
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22.2 per cent. Conception rate obtained was significantly
higher in Holstein Friesian crossbred heifers treated
with CIDR and PGF, under field condition as compared
to that of controlled group. Heifers received progesterone
by CIDR and PGF,_in the treatment group increases
the overall conception rate to 77.77 % (14/18) when
compared to the conception rate of 33.33 % (6/18) in
control group. The synchronization rate for the dairy
heifers was greater for the CIDR and PGF,, treated
heifers compared with control group. Similar findings
were also reported by Lucy et al. (2001).

The percentage of heifers in estrus (14/18) within
48-72 hours was higher (77.77%) after removal of CIDR.
This could be due to the peak activity of estradiol which
prepare for subsequent ovulation. Similar results were
also reported by Busch et al. (2008) who suggested
that cows that exhibited estrus after removal of CIDR
may have attained concentrations of estradiol necessary
to effectively prepare follicular cells for luteinisation. Ando
et al. (2005) reported that every cow showed estrus

response 2 to 4 days after CIDR removal. Van Cleeff et

al. (1996) reported dairy heifers were treated with a
Controlled Internal Drug Release progesterone device
for 9 days. On day 7 of CIDR treatment, all heifers were
injected with PGF,, . Over all trials, 85.1% of the heifers
were detected in estrus and were inseminated at 48 or
72 hours after CIDR removal. The preghancy rate with
CIDR devices used in conjunction with PGF,, effectively
synchronize estrus in dairy heifers. Lucy et al. (2001)
reported beef heifer cattle were administered PGF,  or
an intravaginal progesterone-releasing insert (CIDR) for
7 day and treated with PGF, on 6" day. The CIDR+
PGF,_ treated heifers had a greater incidence of estrus
(84%) during the first 3 d of the breeding period with
58% pregnancy rate. In the current study animals treated
with intra vaginal P4 device for 9 days and PGF, 24
hrs prior to CIDR removal and fixed time Artificial
insemination was carried out at 48 and 72 hrs after
CIDR removal. The overall conception rates obtained
was 33.33 % in group | animals and 77.77 % in group ||
animals treated with CIDR and PGF,,
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ABSTRACT

This work was carried out on 45 Thoroughbred mares of private stud farm of North Gujarat during breeding
season. The mares bred naturally were subjected to per rectal examination and ultrasonography for the pregnancy
status and were divided into pregnant (n=35) and non-pregnant (n=1 0) groups. The pregnant mares were further
distributed in three Groups as per the gestation days, viz., i) Group-I: mares between 0-35 days of gestation
(n=12), ii) Group-Il: mares between 36-75 days of gestation (n=12), iii) Group-lll: mares between 76-150 days of
gestation (n=11). The mean plasma progesterone level (ng/ml) of pregnant mares was significantly (P<0.01) higher
in Group-lil (29.32 £ 2.48) than in Group-l (17.29 + 1.66) and I (23.62 + 2.31), whereas in non-pregnant mares
(Group-IV) it was significantly lower (1.68 £ 0.35). The mean plasma estradiol-174 level (pg/ml) was significantly
higher (P< 0.05) in pregnant mares of Group-I1l (240.91 + 32.13) than those in Group-1(91.92 + 14.28), I1 (86.00 +
7.15)and IV (74.50 £ 6.37). The mean plasma total cholesterol level (mg/dl) was significantly (P<0.05) higher in
non-pregnant mares than in pregnant mares of all three Groups. The mean plasma protein (9/dl) and glucose (mg/
dl) levels did not differ significantly between various Groups of pregnantand non pregnant mares. The non-pregnant
mares showed significantly higher mean plasma calcium level (mg/dl) than the pregnant ones. The mean plasma
phosphorus (mg/dl) value was significantly higher in Group-IIl of pregnancy. The embryonic vesicle first became
visible by ultrasonography as a fluid filled structure, recognized as non-echogenic sphere of 13.0 + 4.0 mm on day
14 of pregnancy in 2 mares. The embryos as well as the fetal heart beats were detected for the first time on 28t
day post-covering. The close relationships were observed between cholesterol and triglycerides, progesterone and
estradiol, and gestation days with glucose level. In conclusion, the pregnancy can be diagnosed in Thoroughbred
mares at the earliest on day 14" post-covering by scanning the embryonic vesicle, and around gestational days
76-150 by detecting higher levels of estradiol-174 (>155 pg/ml) and progesterone (>11 ng/ml).

Key words: Thoroughbvred mare, early pregnancy diagnosis, hormonal profile, biochemical profile,
ultrasonography.

maintained until at least day 75. If there is a failure of
the functional CL during this time, then the mare will
abort. The plasma concentrations of maternal estrogens
also vary during pregnancy (Haluska and Currie, 1988;
Naber et al., 1999). Moreover, the trans-rectal
ultrasonography is also now used to diagnose early
pregnancy in almost all species of animals (Kamble et
al., 2005). Therefore, the aim of this study was to
evaluate applicability of ultrasonography in diagnosis

In early pregnancy, by day 6, the equine conceptus
migrates to the uterus where it derives nutrients from
the uterine hystotrophs secretions. This is essential
for the initial maintenance of pregnancy. Ifthé,mare is
pregnant, then ovarian progesterone production from one
or more number of corpora lutea (CLs) has to be

“"M.V.Sc Scholar, 2Associate Research Scientist,

“Professor & Head, Dept. of ARGO, AAU, Anand
®Dean/Principal, Veterinary College, JAU,
Junagadh-389 001, Gujarat.

of early pregnancy in Thoroughbred mares together with
the determination of steroid hormones and biochemical
constituents in pregnant and non-pregnant mares.
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This work was carried out on the apparently healthy
Thoroughbred farm mares (n=45), aged between 5 and
16 years, of a private stud farm of North Gujarat during
breeding season (February-June, 2012). The mares
covered naturally by stallions were subjected {o per
rectal examination and ultrasonography on different days
of covering starting from day 14 to know the pregnancy
status, and were divided into pregnant (n=35) and non-
pregnant (n=10) groups. The early pregnant mares were
further distributed in three pregnancy stages as per the
gestational days, viz., Group-l: mares between day 0
and 35 of gestation (n=12), Group-ll: mares between
day 36 and 75 of gestation (n=12), Group-Iil: mares
between day 76 and 150 of gestation (n=11), whereas
the Group-IV comprised of non-pregnant mares (n=10).
Pregnancy diagnosis by ultrasonography was carried
out first on day 14 post-covering in mares and then on
days 18-22, 28-30. 35, 45-48, 56 and 60-63. Ultrasonic
examinations were done with a sequential liner array

transducer using ultrasound coupling gel, which

produces a real time B-mode image (ALOKA SSD -
500, SN - M10408, Japan). The scanner was equipped
with a 5 MHz transducer designed for intra-rectal
insertion in mare. In order to keep the probe hygienic
and to protect it from moisture a plastic sleeve was
pulled over the probe and the plastic sleeve was filled
with ultrasound gel to exclude any air bubble which
cause undesirable reflections and thus affect the image
quality. Blood plasma samples collected from above
mares/days were analyzed for biochemical and
hormonal profile. Plasma progesterone and estradiol-
174 were estimated by RIA employing standard
technigue of Kubasic et al. (1984) and Robertson ef al.
(1979), respectively. The plasma biochemical
constituents, viz., plasma total protein (Biuret method),
total cholesterol (CHOD/ PAP method), triglycerides
(GPO / PAP Method), glucose (GOD/POD method),
calcium (Arsenazol-lIl method) and inorganic
phosphorus (Molybdate UV method) were estimated
using standard procedures and assay kits procured from
Crest Biosystems, Goa, India. The data generated were
analyzed statistically using unequal completely
randomized design.

The mean plasma progesterone (ng/ml)
concentrations of Thoroughbred pregnant mares in
Group-, Il, lif and non-pregnant mares (Group-{V) were
17.29 + 1.66, 23.62 £2.31,29.32 + 248 and 1.68 +
0.35 ng/ml, respectively. The corresponding plasma
estradiol-174 (pg/ml) levels were 91.92 + 14.28, 86.00
+ 7.15, 240.91 + 32.13 and 74.50 + 6.37 pg/ml,
respectively. The differences were significant (P<0.01)
among the Groups of pregnant and non-pregnant mares
for both progesterone and estradiol-174. The mean levels
of both in Group-lll mares were significantly higher than
those of Group-il, | and IV. The mean progesterone levels
showed a gradual and significant increase in pregnant
mares of Group-I to lil, whereas the levels of estradiol
were statistically similar among Group-ll, 1 and IV. Thus,
the detection of higher values of progesterone (> 11 ng/
ml) and estradiol-17& (> 155 pg/ml) confirmed the
pregnancy in individual Thoroughbred mares, whereas
the lower levels were suggestive of non-pregnancy.

The mean progesterone level found in Group-|
mares corroborated with the finding of Makawiti ef al.
(1983), who recorded the value of 13.3 £ 1.3 ng/ml in
pony mares during 0-35 days of gestation. On the
contrary, Borst et al. (1985) and Abo El-Maaty (2011)
found higher progesterone levels (6.7 to 30.0 ng/ml)
during early pregnancy. Progesterone levels in Group-l
mares were higher than those reported by Holtan ef al.
(1975) (8-10 ng/ml during 45-55 day of pregnancy),
though it corroborated with their earlier report (Holtan
etal., 1973). The high progesterone levels noted during
second and third month of preghancy are generally due
to formation of secondary corpora lutea after regression
of primary corpus luteum. The mean plasma
progesterone value found in Group-lll mare is in
agreement with the value of 32.5 ng/ml reported during
72 to 153 days by Haluska and Currie (1988), although
Naber ef al. (1999) recorded much lower progesterone
values of 8-10 between 70 to 200 days of pregnancy.
The progesterone levels in non-pregnant mares of the
present study corroborated well with the report of Vries
and Holst (1983). The present findings of estradiol-17&
are in close agreement with the report of Stabenfeldt et
al., (1991), whereas Haluska and Currie (1988) recorded
comparatively lower levels of estradiol-174 (< 10 pg/ml)
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during O to 76 days of pregnancy. The higher estradiol-
174 levels observed in the present study might be
attributed to the breed and management difference.

The mean plasma total cholesterol and
triglycerides levels were significantly (P< 0.05) higher
in non-pregnant mares (Group-IV, 86.70  5.56 and
39.93 + 2.69 mg/dl, respectively) than those of early
pregnant mares (Group-l to I, 69.50 + 2.02 to 78.74+
2.15and 23.95 £ 3.211026.24 +2.89 mg/dl). The levels
of both the traits showed gradual increasing trend in
Group- to ll. These observations are in close agreement
with the report of Watson ef al. (1993). Meliani et al.
(2011), however, found lower levels of triglycerides (12
mg/dl} in early pregnant mares.

The plasma total protein levels in Group-1, I, I}
and IV mares were 7.20 + 0.18, 6.98 + 0.15, 7.52 +
0.76 and 6.77 + 0.24 g/dl, respectively. The
corresponding values of blood glucose were 81.60 +
2.73,84.97+£0.85,102.18 +4.26 and 80.62 + 1.12 mg/
dl. The levels of both were significantly (P<0.05) higher
in Group-1l than those in other groups. These findings
on protein are in agreement with those of Fazio et al.
(2011). Further, the non-pregnant mares showed
significantly higher mean plasma calcium level (12.73
+0.18 mg/dl ) than those in pregnant mares of Group-
Itoll1(10.76 £0.20, 10.91£0.17 and 11.63 £ 2.97 mg/
dl, respectively). The mean plasma inorganic
phosphorus levels were 3.25+0.14,2.90 +0.11, 3.76 +
0.11and 3.13 + 0.25 mg/dlin Group-I to IV, respectively,
being significantly higher only in Group-lIl. These findings
are comparable with the report of Meliani et al. (2011)

Plate 1: Sonogram 14th day of pregnancy

and can be due to lesser calcium utilization by the body
in absence of pregnancy or milk production.

The trans-rectal USG carried out at the earliest
on day 14 of covering revealed the embryonic vesicle
as a fluid filled structure, first recognized as non-
echogenic sphere of @and 17 mm in two mares (Plate
1) and then the shape became more triangular at around
day 18. The mean size of embryonic vesicles observed
on the day 14, 18-22, 28-30, 35, 45-48, 56, 60-63 of
pregnancy was 13.0 + 4.0, 28.0 + 0.82, 36.5 + 1.41,
52.0+£0.0,69.0+5.0,74.0£ 0.0 and 92.2 + 2.2 mm,
respectively. Embryo was located at bottom of vesicle
(Plate 2) and the entire hypoechoic structure seen was
the yolk sac. The embryonic vesicle looked like the
size of a tennis ball by day 45. After day 60, the
pregnancy was like an elongated football. From 4 months
onwards, fetus could be palpated per rectally. Kahn and
Leidl (1984) and Bansal et al. (2009) also observed
embryonic vesicle between 13 and 19 mm on day 14 of
the pregnancy in mares. Further, Kahn and Leidl (1984)
detected embryo for the first time near the floor of the
vesicle on day 21. However, we could not detect it even
on day 22, but the embryos as well as the fetal heart

~ beats were detected for the first time on 28" day post-

covering (Plate 2). The mean size of embryo was 11.2
+ 0.95 mm during days 28-30 of gestation. The embryos
increased in size with advancing gestational days from
35, 45-56 to 60-63 with the corresponding size as 22.0
+0.00, 29.67 £ 0.41 and 54.8 + 0.63 mm, respectively.
This growth pattern in the developing embryos
corroborated with the observations of Kahn and Leidl
(1984).

Plate 2: Sonogram 28th day of pregnancy
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In conclusion, the pregnancy can be diagnosed
in Thoroughbred mares at the earliest on day 14" post-
covering by scanning the embryonic vesicle, and around
gestational days 76-150 by detecting higher levels of
estradiol-17a (>155 pg/ml) and progesterone (>11 ng/
mi).
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A case of postpartum vulval lip haematoma in a doe was presented in this paper.

Key words: Postpartum, Vulval lip, Haematoma, Doe.

INTRODUCTION

Vulval lip haematoma is a bleeding into the vulva
in the area of the labia minora or majora.Occasionally
the vulva, vagina or perineum can swell because blood
is collecting under the skin similar to a bruise and if
forceps are involved or the perineum has been stitched
but there is a small blood vessel continuing to bleed
and collecting under the stitches. A case of vulval lip
hematoma and its management in non-descript doe is
reported.

CASE HISTORY AND OBERVATION

One year old,non-descript doe reported to Madras
Veterinary College Teaching Hospital with a history of
straining for past two hours.Vaginal examination revealed
laceration of vulval lips and completely dilated cervix.
On per vaginal examination, the foetus was in anterior
longitudinal presentation, dorsosacral position and
bilateral shoulder flexion with right side lateral deviation
of foetal head.After correction of postural abnormalities
live male foetus and other two live foetuses were
delivered manually.Immediately after dehverygof third
foetus, haematoma developed in vulval lip region. Next
five days the goat was treated with antibiotic, anti-
inflammatory and antihistamine followed by smearing
of magnesium sulphate and glycerine paste in vulval lip
region. However, it could not be reduced and it looked
like vaginal tumour and further continuous straining was
noticed.

TREATMENT AND DISCUSSION

The goat was prepared for surgical excision of
hematoma under epidural anaesthesia.A 0.80 x 40 mm
needle was directed cranioventrally until it touches the
bony floor of the vertebral canal between the last sacral
and first (moveable) caudal vertebrae. The needle was
then withdrawn slightly and checked to be sure that
blood cannot be aspirated. The anesthetic should flow

~ easily ifthe needle is properly placed (Schwesig, 1986).

The entire haematoma was removed by making 4 cm
incision on vulval lip hematoma mass. The dead tissues
were also removed surgically with scraping by using
surgical blade and surgical excision site was closed
by catgut No.1/0 and skin closed by interrupted suture
with non absorbable silk. Tetanus toxoidand
postoperative treatment continued for seven days and
goat recovered successfully.

Fig. Vulval lip hematoma
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The pregnant uterus, vagina and vulva have rich
vascular supplies(Hartman, 1975)that are at risk of
trauma during the birth process and trauma may result
in formation of a hematoma.Most puerperal hematomas
arise from bleeding and lacerations related to operative
deliveries or episiotomy.However, a hematoma may also
result from injury to a blood vessel in the absence
of laceration or incision of the surrounding tissue (eg,
pseudo aneurysm, traumatic arteriovenous fistula). Most
of the hematoma will resolve spontaneously. Small
hematoma can be controlled by applying pressure with
an icepack or hot pack. The hematoma should be
incised, the blood clot evacuated and actively bleeding
vessels identified and ligated. The laceration should be
debrided followed by irrigation with irritant solution, all

the bleeding;vessels has to be identified and the wound
closed with fine absorbable suture material. Vulval lip
haematoma caused by excessive manipulation of birth
canal at the time of dystocia handling was successfully
treated surgically in the present case.
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A case of hydroallantois in a non - descript cow and its successful therapeutic management has been

reported.
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INTRODUCTION

Hydroallantois or hydrops of the allantois is the
single factor present in 85 to 90 per cent of the dropsical
conditions affecting the bovine fetus and its membrane
(Peek, 1997). It is usually seen sporadically in dairy
and beef cattle. Itis usually associated with a diseased
uterus in which most of the caruncles in one horn are
not functional and rest of the placentomes are greatly
enlarged and possibly diseased (Roberts, 1971 ).
Portions of placenta may be necrotic and cedematous.
Presence of cystic kidney, hydronephrosis of foetus
mightbe concerned in the pathogenesis of hydrallantois.
The clinical case of hydroallantois and its management
in a non-descript cow presented in this report.

CASE HISTORY AND OBERVATION

Anon-descriptive pluriparous cow, around 360 kgs
was brought to Madras Veterinary College Teaching
Hospital with a history of full term pregnancy and
spontaneous milk let down for the past three days. On
general examination, bilaterally distended abdomen and
bloated bull frog appearance was noticed. On rectal
examination, fremitus was very sluggish and the uterus
was fully distended into the abdominal cavity, fetus and
placentomes were not palpable. On vaginal examination
external os of cervix was one finger dilated and mucoid
discharge was noticed. Ultrasonography revealed
echogenic placentomes, umbilical cord, anechoic foetal
fluids. However fetal parts were not visualized. The
condition was interpreted as hydroallantois.

TREATMENT AND DISCUSSION

Initially the animal was treated with synthetic
PGF,, Inj.Cloprostenol 500 ug along with
Dexamethasone 24 mg intramuscularly, which produced
weak response on cervical dilatation. Subsequently, on
the third day the external os of cervix had four fingers
and internal os two fingers dilatation. Again the animal
was treated with second dose of PGF,, I’'M, Calcium
borogluconate 150 to 200 mg/kg body weight and
oxytocin 60 [U intravenously. To compensate loss of

~ fluids DNS 2500 ml and RL 2500 m! administered

intravenously. In order to combat bacterial infection
Enrofloxacin was administered at the dose of 5mg/kg
body weight intramuscularly. Albeit of all these, on the
fitth day also there was no appreciable improvement on
cervical dilation.

Caesarean section was performed as per standard
technique in standing position and an emphysematous
foetus was removed. The animal was treated with
intravenous fluid (Inj. DNS 3000 ml and RL 3000ml
morning and evening), antibiotic (Inj. Ceftriaxone 4 gm
BID), antihistamine, anti-inflammatory and anti
pyretic. The animal developed myositis, peritonitis and
finally collapsed after ten days of post-operative
treatment. Apparently hydroallantois is caused by
structural or functional changes in the allantoic chorion
including its vessels with transudation and collection of
fluid, differing from normal allantoic fluid but resembling
plasma. The cause of hydroallantois is not certain.
Adventitious placentae are commonly present and there
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may also be a deficient number of caruncles. This
deficiency may be due to either a congenital lack of
development or uterine disease acquired in later life. A
reduction in the number of cotyledons has also been
associated with hydroallantois (Peek, 1997). Decreased
active transport of sodium across the chorioallantoic
membrane, increased permeability of the chorioallantoic
membrane, hormonal imbalances, fetal renal disease,
multiple foetus in the uterus, fetal liver disease, uterine
torsion or twisting of the umbilical cord, deficiency of
vitamin A causing decreased endometrial resistance to
infections, malnutrition conditions and heart or renal
diseases may contribute the hydroallantois process
(Morin ef al., 1994).

The handling of hydroallantois case varies with
the duration and severity of the condition. it may be
undiagnosed until the time of abortion in mild cases,
premature birth or at normal parturition. Excessive
volume of fluid is observed accompanied by the

presence of a poorly viable, small or defective fetus. ‘

Clinical sings are sudden enlargement of abdomen
during last stage of gestation and bloated bull frog
appearances in severe cases. Barter (1986) reported
that in hydroallantois, the parturition was abnormal
because of incomplete cervical dilatation with primary
uterine inertia and lack of strong abdominal
contractions. The foetal death and failure of cervix to
dilate in this case was in agreement with the above
author. Hydroallantois must be differentiated from
hydroamnios, intestinal obstruction, ascites, rupture of
bladder, abdominal masses like tumour, abscess or fat
necrosis, rumen tympany, extensive ventral edema,

hydrometra and multiple foetuses (Morin et al., 1994).
For treatment protocol, early treatment with higher dose
of antibiotic, ecbolic like oxytocin and PGF,, is best
one (Sharp et al., 1978). To compensate fluid loss
simultaneous administration of intra venous fluids and
to remove the fluids from the allantoic cavity is advisable.
Complications of hydroallantois are retained placenta
and septic metritis. It may be concluded that early
diagnosis and prognosis is very important for
hydroallantois cases.
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