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Table 1. Mean economics of dairy animals reared under pasture based production system in different season

Parameters/animal/year Different season

 Winter  Spring Summer Autumn

Dry Fodder (Rs) 10987.67 2973.73 0.00 2352.00
Succulent Fodder (Rs) 1265.73 207.07 0.00 20.53
Concentrate (Rs) 10320.63 10106.97 8868.73 9960.73
Total Feed Cost (Rs) 22574.03 13287.77 8868.73 12333.27
Labour Cost (Rs) 8100.00 8100.00 8100.00 8100.00
Fixed Cost (Rs) 720.00 720.00 720.00 720.00
Total Expenditure Cost (Rs) 31394.03 22107.77 17688.73 21153.27
Total Milk production 5681.83 6877.23 5695.13 4929.37
Gross Returns (Rs) 20806.27 26850.60 22122.50 25305.07
Net Returns (Rs) -10587.77 4742.83 4433.77 4151.80
Cost of Production (Rs/L) 36.21 20.01 17.59 19.27
Benefit-Cost Ratio -0.31 0.24 0.29 0.25

Table 2. Mean economics of dairy animals reared under pasture based production system in different season without 
including labour cost

Parameters/animal/year Different season

 Winter  Spring Summer Autumn

Total Expenditure Cost (Rs) 23294.03 14007.77 9588.73 13053.27
Gross Return (Rs) 20806.27 26850.60 22122.50 25305.07
Net Returns (Rs) -2487.77 12842.83 12533.77 12251.80
Cost of Milk Production (Rs/L) 25.92 12.28 9.22 11.47
Benefit-Cost Ratio -0.05 1.01 1.57 1.25
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returns were in negative side in winter season and positive 
returns were observed in other seasons. The cost of production 
was highest in the winter season and lowest in summer season. 
After deduction of labour cost the average net returns was 
increased and the cost of production was decreased. These 
findings show that, when dairy animals are raised under 
pasture based production systems, using local pasture 
/common land resources for grazing and family labour has 
increased the profitability of the dairy farm.
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 Poultry is one of the most important and rapidly 
expanding agricultural industries in India today. 
Intensively growing poultry industry is also at risk of 
predisposition to various diseases and toxicities which 
may lead to great losses. Out of these toxicities, pesticide 
toxicities are common causes of health consequences to 
poultry culminating in great economic losses also posing a 
potential threat to public health due to the presence of 
pesticide residues in poultry eggs and meat. Monocrotophos, 
an organophosphorus insecticide and acaricide is 
extremely toxic to birds and is used as a bird poison (Smith, 
1993). Pesticide application can inadvertently affect non-
target species, including domestic and wild animals, in 
addition to the intended pest species (Narang et al., 2016). 
Its unrelenting use in agriculture has been contaminating 
surface and ground water, causing neurotoxicity, 
genotoxicity, hyperglycemia and stressogenic effects in 
many species (Kaur and Goyal, 2019). This pesticide 
primarily inhibits the activity of acetyl cholinesterase 
enzyme and increases the oxidative stress that ultimately 
results in neurotoxicity. A dietary supplementation of 
natural antioxidants is necessary to prevent effects of 
monocrotophos toxicity. Curcumin is derived from the 
plant Curcuma longa, popularly known as turmeric 

(Kocaadam and Sanlier, 2017). It is an Asian native plant 
whose rhizome is used as a colour and a culinary 
condiment because it neutralizes free radicals and protects 
cells from lipid peroxidation (Khan et al., 2014). 
Curcumin/turmeric is known to have pharmacological 
benefits on people, animals and poultry these benefits are 
anti-inflammatory, antioxidant, antivenom, antimicrobial, 
antiproliferative, gastroprotective, antiarthritic, neuro-
protective well-being, antiangiogenic, antiprotozoal, 
antimicrobial and anti-cancer effects whether taken orally 
or topically (Sharma et al., 2005; Lagana et al., 2019). 
However, there is paucity of data related to ameliorating 
effect of curcumin in monocrotophos induced toxicity in 
poultry birds. Hence, the present experimental study was 
planned to investigate the ameliorating effect of curcumin 
on monocrotophos induced haematological changes in 
broiler chicken.

MATERIALS AND METHODS

 The present study was conducted in broiler chicks 
procured from local commercial hatchery and were reared 
in the departmental animal house under strict hygienic 
conditions. All the chicks were provided with fresh, clean 
drinking water and fed ad libitum throughout the 
experiment. Commercially available chicken starter feed 
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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heat cycles before exhibiting an obvious cycle (Sridevi, 
2015). Two bitches exhibited signs of vomition on 2nd day 
of treatment but not thereafter. This is in line with the 
findings of Verstegen et al. (1998) who observed repeated 
vomition after treatment with cabergoline in one of the 
treated bitches. Cabergoline is reported to have adverse 
effects like vomition and hair discoloration (Mogheiseh et 
al., 2017). Five bitches expressed estrus signs (Fig. 2) with 
EVC indicating ≥80% anuclear and superficial cells 
together with few or no RBCs, no neutrophils, no bacteria 
(Fig. 1) and were bred toelite male dogs on day 2, 4, and 6 
of estrus period. All the five bitches conceived indicating a 
100% pregnancy rate and whelped with litter size ranging 
between 1-7 pups (Fig. 4). The observed conception rate in 
the present study is in agreement with Bisen et al. (2022) 
who reported 100% pregnancy but higher than that 
(66.67%) observed by Smitty et al. (2019). The mean litter 
size was 4.8 which is lower than the findings of Smitty et 
al. (2019) i.e. 6.25±1.75 and Bisen et al. (2022) i.e. 5.2± 
0.97. Litter size may also be attributed to genetics, breed, 
age, parity, nutrition and time of mating.

CONCLUSION

 In this study, cabergoline effectively induced estrus 
in 71.43% anestrus Mudhol hound bitches, following a 
mean duration of treatment for 38.6±4.5 days. Notably, 
primary anestrus in younger bitches may explain non-
responsiveness. Despite minimal adverse effects, all 
successfully induced females exhibited 100% pregnancy 
and whelped with a mean litter size of 4.8 pups. This 
research highlights cabergoline as a promising tool for 

managing anestrus in Mudhol hound bitches, emphasizing 
its potential role in enhancing reproductive outcomes in 
this breed.
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in primary anestrus. Primary anestrus is common in 
bitches in the age group of 2-3 years because some large 

breeds of dog may not begin to cycle until 24 months of age 
and while some small breeds may experience several silent 

Table 1. Onset of proestrus, conception and litter size in treated dogs

Bitch no. Age Treatment Interval from onset of treatment Conception Litter size
 (in years) duration (days) to start of proestrus (days)

1 3 47 53 + 1

2 8 32 31 + 3

3 6.5 16 14 + 7

4 6.5 47 46 + 6

5 2 34 32 + 7

6 1.5 47   

7 2.5 47   

Mean±SEM 4.3±1.0 38.6±4.5 35.2±6.7  4.8±1.2

SD 2.6 12.0 15.1  2.7

Fig. 1. EVC of bitch in Estrus showing ≥80% cornified and superficial 
cells

Fig. 3. Mating of bitch in estrus with elite male dog

Fig. 2. Bitch exhibiting estrus symptoms

Fig. 4. Bitch with the litter after whelping
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 Canine breeding is a rapidly evolving industry and 
there is influx of exotic breeds of dogs into India for 
breeding motives (Singh et al., 2019). Mudhol hound is 
one among the three registered Indian dog breeds. It is a 
sturdy dog and a keen sight hound. They are known for 
hunting, guarding and even racing. The estrus cycle ranges 
from 8 to 12 months. Though they breed throughout the 
year, breeding is more pronounced during winters. A 
healthy Mudhol hound has anestrus period ranging from 4 
to 5 months. The prolongation of anestrus period beyond 
this is considered abnormal. Abnormal anestrus is 
classified as primary and secondary anestrus. The bitch is 
considered to be in primary anestrus if she does not exhibit 
any estrus until she attains 24 months of age, and 
secondary anestrus if she does not exhibit estrus within 10-
18 months from the previous estrus phase (Nak et al., 
2012). Cabergoline is a drug used in bitches to shorten the 
anestrus period or to treat infertility caused by anestrus. 
Cabergoline is a dopaminergic ergot alkaloid with an anti-
prolactinergic effect (Rains et al., 1995). Cabergoline is 
indicated at a dose of 5 µg/kg body weight to promote 
estrus in dogs and has been shown to be effective at lower 
doses (0.6 µg/kg) (Cirit et al., 2007).

MATERIALS AND METHODS

 The study was carried out for a period of 3 months 
during June to August 2022 at Canine Research and 
Information Center, Timmapur, Mudhol, Karnataka. 
Exfoliative vaginal cytology (EVC) was performed on 30 
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Mudhol hound bitches, and the cases with EVCs showing 
80-90% parabasal cells and 10-20% intermediate cells 
were inferred as anestrus. Total seven dogs in anestrus 
(N=7) between 1.5 to 8 years of age were selected and 
treated with a daily oral dose of cabergoline at the rate of 5 
μg/kg body weight. The treatment was given upto two days 
following the onset of proestrual bleeding or for a 
maximum duration of 47 days. The EVC was performed 
every third day during the treatment duration to assess the 
progress of the treatment and then every second day after 
the proestrual bleeding until 80% superficial and 
anuclear/cornified cells were observed (Fig. 1). The dogs 
were in estrus at this point and were mated with elite Mudhol 
hound males (Fig. 3). Thus, the effect of cabergoline in 
inducing estrus in Mudhol hounds was studied.

RESULTS AND DISCUSSION

 The onset of proestrus, conception and litter size in 7 
treated bitches is presented in Table 1. Five bitches out of 
seven (71.43%) exhibited proestrual bleeding within 1 to 
53 days from the start of the treatment. The mean duration 
from the start of treatment to onset of proestrual bleeding 
was 35.2±6.7 days. The mean duration of treatment was 
38.6±4.5 days. The length of treatment days in the current 
study is possibly high as most of the bitches were in early 
anestrus (The previous estrus observed was: two bitches 
were in primary anestrus, 4 bitches: 90-110 days before the 
start of treatment and 1 bitch :130 days before the start of 
treatment). The two bitches which did not respond to 
treatment were in the age group of 1.5 to 2.5 years and were 
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ABSTRACT

 The objective behind the study was to evaluate the impact of cabergoline for the treatment of anestrus in Mudhol hound (MH) bitches. 
Exfoliative vaginal cytology (EVC) was performed on 30 MH bitches between 1.5 to 8 years age and maintained at Canine Research and Information 
Center, Timmapur, Mudhol, Karnataka. Seven bitches were found to be in anestrus according to EVC and were selected for treatment with 
cabergoline at the dose rate of 5µg/kg body weight orally until two days following the onset of proestrual bleeding, or a maximum of 47 days. As a 
result, 5 bitches (71.43%) exhibited proestrual bleeding after mean of 38.6±4.5 days without exhibiting major adverse effects. The mean duration 
from start of the treatment to onset of proestrual bleeding was 35.2±6.7 days. The two bitches which did not respond to treatment were possibly in 
primary anestrus. All the five bitches after exhibiting estrus as confirmed by EVC were bred to elite MH male dogs. All the bitches conceived with the 
100% pregnancy rate and whelped with litter size ranging between 1-7 pups. Thus, cabergoline is a promising drug for managing anestrus in MH 
bitches and thereby enhancing reproductive outcomes in this breed.
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Laboratories India Pvt. Ltd.) and Phosphorus (using kit by 
Diatek Healthcare India Pvt. Ltd.). Copper, Iron and Zinc 
were estimated by atomic absorption spectrophotometer 
after digesting the serum sample with triple acid according 
to the method of Krishna and Ranjhan (1980).

 Results obtained were analysed statistically at 5% 
and 1% using One-way Anova and post-hoc test DMRT. 
Box and whisker plot was generated to observe 
distribution of data. Per cent coefficient of variation 
(CV%) of different groups for different minerals was 
calculated from coefficient of variation for different days 
within each group using the formula as CV% = (standard 
deviation/mean) x 100.

RESULTS AND DISCUSSION

 Table 1 represents comparison of serum levels 
(Mean ± SE) as well as Fig. 1 depicts the box and whisker 
plots for serum calcium, phosphorus, copper, iron and 
zinc, respectively. Box and whisker plots have been shown 
to visualize the individual data point spread and five-
number summary i.e. minimum, first quartile, median, 
third quartile, and maximum. It also displays the outliers.

Serum Calcium concentration: As compared to levels of 
calcium in present study, various studies have also 
reported similar, higher or lower levels. Arya (2008) in 
Black Bengal goats at Ranchi (Jharkhand) with 10mg 
progesterone (i/m injection) for 12 days reported levels of 
calcium at 0-day as 6.98±0.70 mg/dl, at estrus, as 
9.07±0.68 mg/dl in treatment as well as 7.34±0.33 mg/dl - 

stin control and 8.11±0.30 mg/dl at 21  day post-service. 
Saribay et al. (2020) at Hatay (Turkey) in Damascus goats 
treated by IVPS (30 mg FGA) for 12 days along with I/m 
injection of 0.075 μg cloprostenol reported 9.60±0.10 
mg/dl at 0-day, 9.20±0.10 mg/dl at sponge removal and 

th9.40±0.10 mg/dl at 15  day post-estrus. Calcium has been 
reported as 9.58±0.01 mg/dl by Kumar (2017) in local 
goats at Telangana (Hyderabad) at 0 day. During post-
estrus calcium valued as 8.98±0.13 mg/dl in Arbia goats 
(Allaoua and Mahdi, 2018)) and 9.23±0.69 mg/dl in Surti 
goats (Pandya, 2009) were reported. Chaudhary (2017) in 
Surti does at Navsari (Gujarat) found calcium as 9.77±0.25 

thmg/dl before treatment and 9.77±0.25 mg/dl at 40  day 
post-service.

 Non-significant fluctuation have been reported by 
Arya (2008), Gangaram (2013) in Osmanabadi goats with 
IVPS (350 mg natural progesterone) for 14 days at Bidar 
(Karnataka), Kumar (2017) in local goats with IVPS (350 
mg natural progesterone) for 12 days at Telangana 
(Hyderabad), Chaudhary (2017) in Surti does using teaser 
buck for 11 days and at Navsari (Gujarat) by Saribay et al. 
(2020).

Serum Phosphorus concentration: Similar to the present 
research, various studies have reported higher or lower 
levels of serum phosphorous. Saribay et al. (2020) 
reported serum phosphorus concentration before treatment 
as 4.40±0.30 mg/dl, 5.30±0.30 mg/dl on the day of estrus 

thand 5.10±0.30 mg/dl at 15  day post-estrus. Arya (2008) 
reported phosphorus as 7.02±0.22 mg/dl before treatment, 
4.39±0.40 mg/dl and 6.80±0.59 mg/dl in treatment and its 
control group on the day of estrus and 4.45±0.45 mg/dl at 

st21  day post-service in treatment group. Chaudhary (2017) 
reported phosphorus as 5.73±0.44 mg/dl before treatment 

thand 5.14±0.60 mg/dl as well as 8.19±0.92 mg/dl at 40  day 
post-service in treatment and control groups.

 Mean serum phosphorus level of Surti does differ 
significantly (p<0.05) between different groups at 0-day 

thand 11  day whereas within the groups was observed to 
vary either significantly (p<0.01) or non-significantly 
(p>0.01) between different days. Non-significant 
fluctuation in the mean serum phosphorus level at 0-day, 

ston the day of estrus and 21  day post-estrus was reported 
th thby Arya (2008); at 0-day, 6  day and 14  day by Gangaram 

th th(2013); at 0-day, 6  day and 12  day by Kumar (2017); at 0-
rd th thday, 3  day, 11  day and 40  day post-service by 

Chaudhary (2017) in Surti does synchronized by teasing 
with sexually active buck for 11 days and its control group 
at Navsari (Gujarat) as well as 0-day, on the day of estrus 

thand 15  day post-estrus by Saribay et al. (2020).

Serum Copper concentration: As compared to levels of 
copper in present study, various studies have also reported 
similar, higher or lower levels. Arya (2008) reported 
copper levels as 0.650±0.019 µg/ml before treatment, on 
the day of estrus as 0.673±0.020 µg/ml in treatment and 

st0.664±0.018 µg/ml in control group and at 21  day post-
estrus as 0.744±0.016 µg/ml in treatment and 0.656±0.018 
µg/ml in control group. Chaudhary (2017) reported copper 
levels as 0.082±0.012 µg/ml at 0-day and 0.076±0.015 

thµg/ml and 0.087±0.014 µg/ml at 40  day post-service in 
treatment and its control group.

 Mean serum copper level of Surti does was observed 
to have significant (p<0.05) different between different 

thgroups at 11  day as well as on the day of estrus whereas 
within groups there was either significant (p<0.01) or non-
significant (p>0.01) variations between different days. 
Trend of fluctuation in the mean serum copper level 
similar to present study has been reported at 0-day, on the 

stday of estrus and 21  day post-estrus was reported by Arya 
(2008). While, non-significant difference in the mean 

rd thserum copper level at 0-day, 3  day, 11  day, on the day of 
thestrus and 40  day post-service was observed by 

Chaudhary (2017) in Surti does synchronize by teasing 
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 Goats (Capra hircus) referred as “poor man's cow” 
are commonly reared in Indian sub-continent for meat, 
milk, fibre and skin (MacHugh and Bradley, 2001). Their 
suboptimal reproduction performance hinders to cater 
surge in demand for its production. The indidance of 
infertility in goats has been reported as 11.5% with 
anoestrous as major cause (Dutt et al., 2010). Non-
efficient reproductive management can be overcome by 
synchronization of oestrous cycle. Macrominerals such as 
Calcium and Phosphorus are indispensable for structural 
integrity of bones, muscle function, hormonal regulation, 
cellular processes and overall reproductive health during 
estrous cycle. Microminerals such as Iron, Zinc and 
Copper contribute to proper functioning of estrous cycle 
by supporting processes such as oxygen transport, energy 
metabolism, enzyme activity, hormonal regulation, and 
reproductive tissue development. Reduction in 
reproductive efficiency due to mineral deficiency (Ahuja 
and Parmar, 2017) has been stated as one of the causes 
highlighting the critical role of minerals in maintaining 
reproductive performance. Thus, based on importance of 
knowing the variation of serum mineral profile especially 
under different synchronization and lack of such studies as 
well as considering the fact that Surti breed is native to 
south Gujarat, present study was planned with the 
objective to study serum macro and micro mineral profile 
of Surti goats under different synchronization protocol.

MATERIALS AND METHODS

 Present study was done at AICRP (Surti Goat) at 
LRS, Navsari (KU, Gujarat) between June, 2018 and May, 
2019. Thirty healthy Surti goats were randomly selected 
irrespective of parity and were equally divided in five 
groups viz. G1, G2, G3, G4 and G5 with 6 goats in each 
group, separated from bucks and maintained under farm's 
standard housing and managemental conditions. They 
were allowed to graze 4-5 hours during day, offered 
concentrate mixture (250 g/animal/day) along with ad-lib 
green fodder (Hybrid Napier/Jowar and tree leaves) and 
water. Oestrus synchronization of G1 group was done 
using intra-vaginal sponges (IVPS) impregnated with 
60mg Medroxyprog-esterone acetate (MAP) for only 11 
days. G2 and G3 groups were similar to G1 but there was 
simultaneous exposure to sexually active apronized buck 
in G2 group whereas 125μg cloprostenol was administered 
intramuscularly at the time of sponge removal in G3 group. 
G4 group were only teased with sexually active aproned 
buck during 11 days and G5 acted as control without any 
treatment.

 Whole blood was collected from jugular vein in 
vacutainers without anticoagulant on day 0 (before 
treatment), day 5 (during treatment), day 11 (at the end of 
treatment), on day of observed estrus and day 45 of post 
service. Serum was separated and used for determining 
concentrations of Calcium (Using kit by Randox 

SUMMARY

 The study was performed to study serum macro and micro mineral profile in Surti goats under different estrus synchronization protocols. 
Thirty Surti goats were divided into five groups (n=6 each) as G1, G2 and G3 were implanted with intra-vaginal progestagen sponges for 11 days, 
without and with exposure to buck in G1 and G2, and with injection of 125 μg cloprostenol at sponge removal in G3 group. G4 was exposed to buck 

thonly for 11 days, while G5 acted as control with no treatment. Blood was collected on day 0, 5, 11, at estrus and 45  day post-service to analyse serum 
thcalcium, phosphorus, copper, iron and zinc. Significant (p<0.05) differences between groups were observed for calcium at 11  day, phosphorus at 0-

th th thday and 11  day, copper at 11  day as well as on the day of estrus, iron at 0-day as well as 5  day and zinc at all days. Within the groups i.e. between days 
differences in levels were either significant (p<0.01) or non-significant (p>0.01). However, all the values were in normal physiological range. Thus, 
the present study was successful in establishing the important serum macro and mineral profile in Surti goats under different oestrous synchronization 
protocols. Minimum variation in serum levels of calcium, phosphorus and zinc under synchronization protocol of IVPS for 11 days followed by 125 
μg cloprostenol Intra muscular injection may further be explored in future such studies.
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Table 1. Serum macro and microminerals (Mean±SE) at different time intervals/ days in treatment and control groups of 
Surti does under different synchronization protocols

Days G1 G2 G3 G4 G5 Overall F value P value

Serum Calcium concentration (mg/dl)

aW aW aX aW aY X0 day  9.41±0.42  9.87±0.79  10.20±0.31  9.78±0.36  9.23±0.22  9.70±0.20  0.69 0.61
th aW aW aX aW aWX W5  day  10.17±0.62  10.30±0.67  10.96±0.47  10.41±0.38  10.34±0.34  10.44±0.22  0.35 0.84

th bW bW aW bW bXY W11  day  11.02±0.66  10.32±0.59  12.86±0.57  9.70±0.58  10.06±0.16  10.79±0.31  5.35** 0.00
aW aW aX aW aWX WEstrus  10.32±0.54  10.88±0.40  11.12±0.52  10.96±0.66  10.92±0.43  10.84±0.22  0.34 0.85

th aW aW aX aW aW W45  day 10.23±0.21  10.02±0.78  10.82±0.43  9.80±0.50  11.26±0.32  10.43±0.22  1.52 0.23
b b a b bOverall 10.23±0.23  10.28±0.28  11.19±0.25  10.13±0.23  10.36±0.18  10.44±0.11 3.22* 0.01

F value 1.21 0.34 4.52** 1.14 6.46** 3.70** - -

P value 0.33 0.85 0.00 0.36 0.00 0.00 - -

Serum Phosphorus concentration (mg/dl)

aW bcW cY bcWX bW W0 day  9.42±0.61  6.15±0.35  5.31±0.38  6.28±0.94  7.36±0.46  6.90±0.36  7.20** 0.00
th aX aW aX aW aW W5  day  7.08±0.61  6.53±0.80  6.64±0.40  7.57±0.76  7.59±0.39  7.08±0.27  0.66 0.63

th abX abW aW bX aW W11  day  6.26±0.98  6.38±0.51  7.73±0.38  5.35±0.53  7.70±0.57  6.69±0.31  2.66* 0.05
aX aW aXY aWX aW WEstrus  7.17±0.30  6.43±0.15  6.35±0.29  6.58±0.51  7.52±0.49  6.81±0.18  1.86 0.15

th aWX aW aW aWX aW W45  day 7.84±0.61  6.62±0.48  7.88±0.37  6.97±0.41  8.55±0.98  7.57±0.28  1.61 0.20
a b b b aOverall 7.55±0.34  6.42±0.21  6.78±0.23  6.55±0.30  7.75±0.27  7.01±0.13 4.80** 0.00

F value 3.22* 0.12 8.46** 1.58 0.58 1.46 - -

P value 0.03 0.97 0.00 0.21 0.68 0.22 - -

Serum Copper concentration (µg/ml)

aW aX aW aX aY Y0 day 0.092±0.007  0.089±0.009  0.097±0.004  0.083±0.005  0.072±0.015  0.086±0.004  1.20 0.33
th aW aW aW aW aW W5  day  0.109±0.010  0.117±0.012  0.109±0.007  0.110±0.006  0.128±0.007  0.115±0.004  0.87 0.50

th aW abWX abW bWX bXY X11  day  0.115±0.008  0.098±0.008  0.103±0.005  0.092±0.008  0.090±0.005  0.100±0.003  2.16* 0.05
aW bWX bW bWX abWX XEstrus  0.117±0.005  0.090±0.006  0.096±0.003  0.097±0.011  0.105±0.003  0.101±0.003  2.59* 0.05

th aW aWX aW aWX aXY X45  day 0.108±0.013  0.103±0.008  0.102±0.007  0.103±0.009  0.087±0.003  0.100±0.004  0.82 0.52
a a a a aOverall 0.108±0.004  0.100±0.004  0.101±0.002  0.100±0.004  0.100±0.005  0.100±0.002 1.48 0.21

F value 1.16 1.72* 0.91 1.65* 6.87** 7.39** - -

P value 0.35 0.05 0.47 0.05 0.00 0.00 - -

Serum Iron concentration (µg/ml)

bW bW abW abW aW W0 day 1.323±0.141  1.430±0.079  1.475±0.024  1.613±0.116  1.751±0.097  1.518±0.050  2.79* 0.05
th aW aW abW bX aW W5  day  1.629±0.107  1.649±0.106  1.501±0.050  1.267±0.069  1.735±0.085  1.556±0.047  4.48** 0.00

th aW aW aW aX aW W11  day  1.560±0.072  1.429±0.121  1.582±0.077  1.379±0.049  1.568±0.059  1.504±0.036  1.36 0.27
aW aW aW aWX aW WEstrus  1.423±0.177  1.510±0.090  1.455±0.109  1.408±0.027  1.626±0.100  1.484±0.048  0.62 0.65

th aW aW aW aW aW W45  day 1.544±0.127  1.500±0.068  1.679±0.184  1.607±0.048  1.584±0.059  1.583±0.047  0.38 0.82
b b ab b aOverall 1.496±0.057  1.503±0.042  1.538±0.046  1.455±0.038  1.653±0.037  1.529±0.020 2.83* 0.03

F value 0.88 0.90 0.78 4.85** 1.08 0.76 - -

P value 0.49 0.48 0.55 0.00 0.39 0.55 - -

Serum Zinc concentration (µg/ml)

aWX bW cX dW cX XY0 day 0.878±0.03  0.793±0.02  0.682±0.02  0.553±0.04  0.654±0.03  0.712±0.02  19.23** 0.00
th aY aW bX bW bX Y5  day  0.730±0.02  0.740±0.03  0.645±0.02  0.629±0.03  0.603±0.03  0.669±0.02  6.00** 0.00

th bXY dX aW cW cWX X11  day  0.830±0.05  0.583±0.03  0.975±0.03  0.691±0.04  0.702±0.02  0.756±0.03  17.82** 0.00
aW bX aW bW bWX WXEstrus  0.985±0.02  0.603±0.02  1.032±0.03  0.632±0.09  0.713±0.02  0.793±0.04  22.37** 0.00

th abWX abcW aW cW bcW W45  day 0.969±0.08  0.799±0.05  0.995±0.05  0.731±0.08  0.766±0.06  0.852±0.04  3.18* 0.03
a b a b bOverall 0.878±0.03  0.704±0.02  0.866±0.03  0.647±0.03  0.688±0.02  0.757±0.01 17.16** 0.00

F value 5.13** 10.28** 32.64** 1.26 3.09* 5.86** - -

P value 0.00 0.00 0.00 0.31 0.03 0.00 - -

Means bearing different superscripts within a column (between time intervals/days) differ significantly (**p<0.01 & *p<0.05) and means bearing 
different subscripts within a row (between the group) differed significantly (*p<0.05 & **p<0.01) G1 = Intra-vaginal sponge, G2 = Intra-vaginal 
sponge + Buck effect, G3 = Intra-vaginal sponge + PGF2α, G4 = Buck effect, G5 = Control
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Fig. 1. (a-e) Box and Whisker plots (f): Coefficient of variation (CV) % of Serum macro and microminerals
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with sexually active buck for 11 days and its control group 
at Navsari (Gujarat).

Serum Iron concentration: As compared to levels of iron 
in present study, various studies have also reported similar, 
higher or lower levels. Arya (2008) reported serum iron 
levels as 1.821±0.012 µg/ml and on the day of estrus as 
2.054±0.019 µg/ml in treatment and 1.821±0.038 µg/ml in 

stcontrol group and at 21  day post-estrus as 1.851±0.016 
µg/ml in treatment and 1.801±0.041 µg/ml in control 
group. Chaudhary (2017) in Surti does at Navsari (Gujarat) 
reported serum iron levels as 0.108±0.014 µg/ml at 0-day, 

th0.116±0.027 µg/ml and 0.100±0.016 µg/ml by at 40  day 
post-service.

 Mean serum iron level of Surti does was significantly 
th(p<0.05) different between groups at 0-day as well as 5  

day and found to vary within the groups either significantly 
(p<0.01) or non-significantly (p>0.01) between different 
days. Similar to present study, trend of fluctuation in the 

stmean serum iron level at 0-day, on the day of estrus and 21  
day post-estrus was reported by Arya (2008). While, non-
significant difference in the mean serum iron level at 0-

rd th thday, 3  day, 11  day, on the day of estrus and 40  day post-
service was observed by Chaudhary (2017) in Surti does 
synchronize by teasing with a sexually active buck for 11 
days and its control group at Navsari (Gujarat).

Serum Zinc concentration: As compared to levels of zinc 
in present study, various studies have also reported similar, 
higher or lower levels. Arya (2008) reported serum zinc 
levels as 0.883±0.020 µg/ml at day 0 and 0.954±0.014 µg/ml 
in treatment and 0.854±0.037 µg/ml in control group on 
the day of estrus. Chaudhary (2017) in Surti does at Navsari 
(Gujarat) reported serum zinc levels as 0.190±0.012 µg/ml 
on the day of estrus and 0.167±0.011 µg/ml and 0.189± 

th0.007 µg/ml by at 40  day post-service. Mean serum zinc level 
of Surti does was observed to be significantly (p<0.05) 
different between different groups whereas within the 
groups fluctuations were either significant (p<0.01) or 
non-significant (p>0.01) between different days.

 Similar to present study, trend of fluctuation in mean 
stserum zinc level at 0-day, on the day of estrus and 21  day 

post-estrus was reported by Arya (2008). While, non-
significant difference in the mean serum zinc level at 0-

rd th thday, 3  day, 11  day, on the day of estrus and 40  day post-
service was observed by Chaudhary (2017) in Surti does 
synchronized by teasing with a sexually active buck for 11 
days and its control group at Navsari (Gujarat).

 Normal ranges for serum calcium, phosphorus, 
copper, iron and zinc are 8.9 to 11.7 mg/dl, 4.2 to 9.1 mg/dl, 
0.070 to 0.155 µg/ml, 0.60 to 1.60 µg/ml and 0.66 to 1.10 
µg/ml, respectively (Fielder, 2022). Differences in their 

level reported by different researchers might be due to 
variation in geographical, nutritional, reproductive and 
health status of animals, breed difference and parity apart 
from seasonal and analytical differences.

Variation in mineral levels: Coefficient of variation % of 
coefficient of variation of serum minerals at different days 
in different treatment and control groups in Surti does (Fig. 
6). Even though Sharma et al. (2022) have shown the 
synchronization protocols used in the present study to be 
equally efficient in estrus synchronization and advantageous 
for improving conception rate in Surti does, there still exists 
some differences in coefficient of variation in mineral levels. 
Coefficient of variation % in Fig. 6 shows that minimum 
values were observed in G3 group as compared to other 
groups for serum calcium, serum phosphorus and serum 
zinc. This shows that oestrus synchronization using intra-
vaginal sponges (IVPS) impregnated with 60 mg 
Medroxyprogesterone acetate (MAP) for 11 days followed 
by administration of 125 μg cloprostenol intramuscularly 
at the time of sponge was most effective in synchronizing 
and minimizing the variation of serum levels of Calcium, 
Phosphorus and Zinc in a narrow range at different days 
within the group. Such analysis has not been done in 
similar studies so the present results could not compare and 
reviewed due to lack of related scientific literature. 
However, the synchronization protocol (IVPS for 11 days 
+125 μg cloprostenol i/m) seems to have potential for 
minimize variation in Calcium, Phosphorus and Zinc levels 
in serum.

CONCLUSION

 The present study was successful in establishing the 
important serum macro and mineral profile in Surti goats 
under different oestrous synchronization protocols. This 
study may serve as an addition to reference literature for 
study of serum mineral profile during different stages of 
estrous cycle in Surti goats. Minimum variation in serum 
levels of Calcium, Phosphorus and Zinc under 
synchronization protocol of IVPS for 11 days followed by 
125 μg cloprostenol i/m injection may further be explored 
in future such studies.
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th According to the 20  livestock census (DAHD 
2019), there are 536.76 million animals in India, of which 
74.26 million are sheep. People's purchasing power has 
increased due to the rapid population growth and 
urbanization, which has raised demand for meat and meat 
products. Due to this, there is a greater need in agriculture 
for feed ingredients to fuel the cattle industry. The 
production capacity of cereal crops is around 144.52 
million tons. Over the past five years, maize has grown at a 
pace of 11% annually on average in India (Reddy et al., 
2022). According to Maize Vision 2022, the amount of 
maize crop that can be produced every year is expected to 
be 26 million metric tons (MMT), whereas the required 
amount is 45 MMT. In an effort to replace maize grain, 
nutritionists have been searching for alternative cereal 
sources. As a result, appropriate substitutes have to be 
found in order to reduce the gap between the maize supply 
chain and demand.

 The most significant staple food crop grown in India 
is paddy, which accounts for almost 40% of the nation's 
food grain production and yields an estimated 112 million 
metric tons annually (Santosh, 2019). The by-product of 
paddy milling is broken rice, which is more nutritious than 
brown rice because all of the bran and germ stay with it. 
Jowar, sometimes referred to as sorghum, is the fifth most 
significant cereal crop, with a yield of up to 1000 kg/ha 
(ICAR-CCARI, 2019). Sorghum has more crude protein 

and less ADF wheat. In comparison to maize or wheat, the 
ADF in sorghum and barley varies and might be an 
indication of a higher percentage of seed coat on the 
endosperm and germ (Kannan et al., 2017). Not much 
research has been done on feeding alternate cereal sources 
to breeding rams, such as broken rice and jowar grain. 
Hence present study was planned to use broken rice and 
jowar grain in place of maize for breeding ram and study 
their effect on microbial protein synthesis.

MATERIALS AND METHODS

Place of work 

 The experiment was carried out with ethical committee 
clearance via proc no 21/24/C.V.Sc., Hyd. IAEC-sheep/ 
12.06.2021 at the Department of Animal Nutrition, 
College of Veterinary Science, Rajendranagar, Hyderabad.

In vitro studies

 In vitro gas production technique (IVGP) was used 
to evaluate the cereal grains and complete diets according 
to Menke and Steingass (1988) for in vitro dry matter 
degradability (IVDMD), in vitro organic matter degradability 
(IVOMD), truly digested organic matter (TDOM), and 
metabolizable energy (ME).

The formulas used for calculation were as follows:

IVDMD% = DM% of the substrate - NDF % of the residue

IVOMD%= OM% of substrate incubated on DM basis- 
OM %of the residue

ABSTRACT
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TDOM (%) =                                             × 100

 In vitro ME (MJ/kg DM) = 2.20 + 0.1357 GP + 0.0057 
× CP (DM/kg) +0.0002859× CP2 (Menke et al., 1988)

 Where, GP = Net gas production at 24h fermentation 
(ml/0.2g DM), CP DM/kg=Crude protein on DM basis×10

Experimental design

 Three groups of six adult Nellore rams were randomly 
selected from a total of eighteen (1 year old) animals, with 
an average body weight of 25.00 ± 0.57 kg.

Experimental diet

 Using maize, broken rice, and jowar as cereal sources 

and sorghum stover as roughage source, three different 

types of complete diets were prepared. The diets had a 

50:50 concentrate to roughage ratio, meaning that the total 

digestible nutrients and crude protein were at 60% and 12%, 

respectively as per ICAR (2013). The ingredient composition 

of experimental rations is presented in Table 1.

Metabolic trial

 After completion of first 45 days of the research trial 

of 90 days duration, a 7-day metabolic trial was carried out 

(two days for adaption and five days for collection) to 

assess the effects of treatments on purine derivatives when 

15% of broken rice and jowar grain was added to concentrate 

mixtures. Urine production was documented for 24 hours 

during the course of the 5-day collection period. To 

estimate Nitrogen in the urine sample an aliquot of 1/50 

was composited in several plastic containers, combined 

with 10% (v/v) sulphuric acid, and refrigerated. In order to 

evaluate the rumen fermentation pattern, 150 cc of rumen 

liquor were collected at 0, 3, and 6 hours after feeding 

using a stomach tube at the end of the trial.

Analysis of the experiment

 The AOAC (2019) method was used to perform 
proximate principles of cereals, cereal grains, faecal and 
urine samples. NDF and ADF fractions of diet were also 
estimated (Van Soest et al., 1991).

Microbial Nitrogen Supply

 Utilizing the PD works of IAEA (2001), the daily 
intestinal flow of microbial nitrogen (in grams/day) from 
total urinary purine derivatives (PD) (in millimoles/day) 
was computed (IAEA-TECDOC-945 1997). To break up 
the urinary precipitates, the frozen, diluted urine samples 
were thawed and ultrasonically treated for 20 minutes. 
Using the formula 0.84 Y + (0.150 W 0.75 e−0.25X), the 
absorption of microbial purines (X, in millimoles/litre) and 
the excretion of PD in urine (Y, in millimoles/litre) were 

calculated. The Newton-Raphton iteration procedure was 
used to calculate X from Y (IAEA-TECDOC-945 1997).

Statistical analysis

 The collected set of data was subjected to the statistical 
analysis with the aid of software(SPSS, Version 17). With a 
significance level of P<0.05, the treatment means were 
sorted using Duncan's multiple range test (Duncan 1955). 
Every statistical procedure followed Snedecor and Cochran's 
(1994) guidelines.

RESULTS

Chemical composition of cereal grains and complete diet

 The dry matter (DM) per cent of maize; broken rice 
and jowar were 89.58, 89.32 and 90.6, respectively while 
the organic matter (OM) per cent was 98.66, 98.95 and 
97.93, respectively whereas crude protein (CP) per cent in 
cereal grains was 10.0, 11.06 and 8.80, respectively. The ether 
extract (EE) per cent was 3.50, 3.53 and 3.38, respectively. 
Similarly, the percentages of crude fibre (CF), nitrogen 
free extract (NFE) and total ash (TA) were 1.25, 1.20 and 
1.81; 83.90, 83.16 and 83.72 and 1.34, 1.05 and 2.28, 
respectively. The percentage of cell wall constituents viz. 
neutral detergent fibre (NDF), acid detergent fibre (ADF) 
and acid detergent lignin (ADL) of these cereal grains were 
12.20, 13.85 and 14.70; 3.70, 3.60 and 4.30 and 1.20, 1.05 
and 1.10, respectively. The percentage of calcium (Ca) and 
phosphorus (P) in cereal grains was 0.20, 0.06 and 0.03 and 
0.36, 0.11 and 0.23, respectively.

 The DM% of the three complete diets was 92.70, 
92.00 and 92.50, respectively, while the OM% was 90.05, 
90.86 and 90.44 and the CP% was 11.19, 11.08 and 11.46, 
respectively. The EE, CF, NFE and TA was 3.29, 2.83 and 
2.71; 24.23, 24.37 and 24.29; 51.34, 51.80 and 51.98 and 
9.95, 9.91 and 9.56, respectively. The Ca and P% were 
0.87, 0.79 and 0.76 and 0.45, 0.42 and 0.44, respectively. 
The percentages of the cell wall constituents viz. NDF, ADF, 
hemi cellulose cellulose, ADL and silica were 55.99, 55.39 
and 56.83; 32.53, 34.65 and 33.52; 23.46, 20.74 and 23.31; 
24.20, 24.50 and 24.33; 6.02, 5.98 and 6.07; and 3.55, 3.59 
and 3.56, respectively.

In vitro gas production of cereal grains and complete diet

 Each cereal grain had a different IVGP volume 
(ml/200 mg) that varied considerably (p<0.01) (Table 2). 
In comparison to jowar and broken rice, the IVGP volume 
for maize grain was lowest (p<0.01). In contrast to CFBR 
and CFMG, the IVGP volume (ml/200 mg) for CFJG was 
the highest (p<0.01).

In-vitro degradabilityof cereal grains and complete diet

 IVDMD (%) and IVOMD (%) varied significantly 

Organic matter digested

Total organic matter in feed
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Comparable excretions were found for uric acid, xanthine, 
and hypoxanthine. Reduced allantoin excretion resulted in 
a reduced total protein digestibility (PD) for whole maize 
grain. When comparing the Complete feed jowar grain diet 
to other diets in the current study, the higher (P<0.01) 
microbial N supply (in grams/day) was noted with 
increasing N consumption (P<0.01). It was observed that 
the whole feed jowar grain diet had a greater microbial 
nitrogen output, the microbial protein supply (measured in 
grams per day and grams per kilogram DOMI) was 
highest.

(P<0.01), but they were similar (P>0.05) for jowar (86.05 
and 88.38) and broken rice (86.08 and 88.53) and lowest 
for maize (83.02 and 85.53). The IVDMD (%) for CFJG 
(68.30) was the greatest (P<0.01), with lowest values 
recorded for CFBR (65.58) and CFMG (63.57). CFJG 
(71.30) had the greatest IVOMD (%) (P<0.01), followed 
by CFBR (67.26) and CFMG (63.57). The TDOM% was 
lowest (P<0.01) for maize (87.35) but comparable for jowar 
(89.12) and broken rice (89.39). There was a significant 
difference (P<0.01) in TDOM% between diets; the highest 
percentage was found in CFJG (73.53), followed by CFBR 
(68.88) and lowest in CFMG (66.76).

Metabolizable energy

 Cereal grains varied considerably (P<0.01) in their 
metabolizable energy (ME) (MJ/kg DM), with maize 
having the lowest ME (10.48). The ME (MJ/kg DM) for 
the whole diet was lowest in CFMG (7.77), intermediate in 
CFBR (7.96) and highest (P<0.01) in CFJG (8.45).

Microbial Nitrogen Supply

 Complete feed broken rice and complete feed jowar 
grain both had comparable total PD (measured in 
millimoles/day) and allantoin excretion (P<0.01) when fed 
to rams (Table 3). The current assertion runs counter to the 
findings of Nalini et al. (2013), who observed an increase 
in urine PD excretion (P<0.01) in processed diets that 
included sweet sorghum stover as roughage coupled with 
maize, groundnut cake, de-oiled rice bran, steam flaked 
corn, molasses, urea, mineral combination and salt. 

Table 2. In vitro studies on cereal grains and complete diet

Cereal grains IVGP IVDMD IVOMD TDOM ME

b b b b bMaize 28.43  83.02  85.53  87.35  10.48
a a a a aBroken rice 35.20  86.08  88.53  89.39  11.06
a a a a aJowar 35.03  86.05  88.38  89.12  11.02

SEM 4.112 0.575 3.710 1.742 0.692

P Value 0.001 0.001 0.001 0.001 0.001

Complete diets
b c c c bCFMG  36.15  63.57  65.86  66.76  7.77
b b b b bCFBR  37.73  65.58  67.26  68.88  7.96
a a a a aCFJG  40.03  68.30  71.30  73.53  8.45

SEM  0.611 0.864 1.371 0.635 0.104

P value  0.004 0.001 0.001 0.001 0.001

CFMG: Complete Feed Maize Grain; SEM: Standard Error Mean
CFBR: Complete Feed Broken Rice; P value: Probability value
CFJG: Complete Feed Jowar grain

Table 3. Purine derivatives in rams

Attribute CFMG CFBR CFJG SEM P-value

DOMI (kg/d) 0.68 0.64 0.67 0.028 0.227

Purine derivatives excretion (Mmol/d)
b a aAllantoin 10.58  10.82  10.99  0.088 0.001

Uricacid 1.46 1.41 1.48 0.020 0.521

Xanthine+ 0.33 0.34 0.33 0.040 0.567
Hypoxanthine

b a aTotal 12.37  12.57  12.81  0.146 0.001

Microbial nitrogen supply
c b ag/d 10.67  10.89  11.06  0.079 0.001
c b aMicrobial nitrogen 21.22  21.58  21.79  0.065 0.001

(g/ kg DOMI)

Microbial protein supply
c b ag/d 66.72  68.06  69.40  0.513 0.001

c b aMicrobial protein 132.88  134.88  136.18  0.800 0.001
(g/ kg DOMI)

Each mean value is an average of six observations.
P-value: Probability value, P>0.05
CFMG: Complete feed with maize grain
DOMI: Digestible organic matter intake
CFBR: Complete feed with broken rice
SEM: Standard Error of Mean
CFJG: Complete feed with jowargrai

Table 1. The ingredient composition (kg/100kg) of 
experimental complete diets

Ingredient Complete Complete Complete
 Feed Maize Feed Broken Feed Jowar
 Grain Rice Grain

Sorghum Stover 50 50 50

Maize 15 - -

Broken rice - 15 -

Jowar - - 15

De-oiled Rice Bran 17.5 18.5 17.5

Cottonseed Cake 7.5 7.5 7.5

Soybean meal 9 8 9

Salt 0.5 0.5 0.5

Mineral Mixture 0.5 0.5 0.5

Total 100 100 100

Mineral and vitamin mixture provided per kg diet: Calcium 2.5 g, 
Phosphorus 1.275 g, Magnesium 0.065 g, Iron 0.0175 g, Sulphur 0.092 
g, Zinc 0.096 g, Copper 0.042 g, Manganese 0.015 g, Potassium 1.5 mg, 
Sodium 0.2 mg, Iodine 3.5 mg, Cobalt 1.5 mg, Vitamin B6 0.2 mg, 
Vitamin A 7500 IU, Vitamin D3 750 IU, Vitamin E 3 mg, Niacinamide 
0.012 g. CFMG complete feed maize grain containing 50% Sorghum 
stover as Roughage, CFBR complete feed broken rice containing 50% 
Sorghum stover as Roughage and CFJG complete feed jowar grain 
containing 50% Sorghum stover as Roughage.
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DISCUSSION

In vitro studies

 The findings of the current study are consistent with 
Singh et al. (2015), who reported that when broken rice 
and maize were compared, the percentage of IVDMD in 
broken rice was higher (84.47%). The fact that broken rice 
had a greater IVOMD than corn and sorghum may be a 
result of its lower prolamin content (Giuberti et al., 2014). 
Corn and sorghum grains have a large proportion of peripheral 
and horny endosperm and more prolamins, which 
increases their resistance to microbial activity. This is why 
feeds containing corn and sorghum grains have lower 
IVOMD levels. The current findings are consistent with 
the findings of Yang et al. (2020), who observed that the 
IVGP value was higher for the total mixed ration of rice 
than for the total mixed ration of maize. According to Yoo 
et al. (2020) and Yang et al. (2020),  found a significant 
difference (P<0.05) in gas output, gas emissions and Vmax 
rose when rice was substituted for maize at 33% DM in 
TMR. To estimate the DM degradability of cereal grains 
used as ruminant feed, the amount of gas released during in 
vitro ruminal fermentation is determined. Additionally, it 
was concluded that the degradability of feed directly 
relates to gas output. The higher TDOM in the diets of 
CFJG and CFMG in this study may have resulted from a 
denser protein matrix, while the lower TDOM in the rice 
complete diet compared to the corn and jowar complete 
diets was likely caused by a lower protein matrix. The 
results on ME levels provide information about the grains' 
chemical makeup, rate of gas production and crude protein 
content. By plotting the relationships, it was evident that 
the broken rice grain had a higher ME due to its higher CP 
content compared to the jowar and maize grains. Owing to 
the dearth of data in the available literature, the present 
findings could not be compared to the previous studies.

Microbial Nitrogen Supply

 The microbial nitrogen supply in lambs fed jowar 
grain diets was shown to be similar by Nalini et al. (2012). 
Contrary statements were reported by Chowdhury (1997) 
which involved twelve bulls, each weighing 272±31.5 kg 
at 33 months and fed rice milled feed (RMF) consisting of 
rice hulls, bran, and polished rice grains, as well as RMF 
combined with silage and basal diet. The urinary purine 
excretion in this trial was 15.35, 26.56 and 38.44 g/d for 
rice hulls, bran and polished rice grains, respectively. Since 
the diets were crop-based, the majority of the results fell 
below the mean value (32 gN/kg of rumen digestible organic 
matter) for sheep fed with varied diets set by the ARC 
(1984). The absorption of microbial purines is a major 
factor in the daily excretion of Parkinson's disease (PD). 

Moreover, there is a linear association between microbial 
purine intake and total PD excretion. It appeared that the 
excretion of PD was dependent on both N consumption 
(P<0.01) and digestible organic matter intake (DOMI) 
(P>0.05).

CONCLUSION

 The in vitro degradability and gas production were 
much slower for broken rice grain than that of maize and 
jowar grain. In case of diets, the in vitro rumen degradability 
was higher in complete feed, jowar grain which could be a 
suitable replacement for maize grain. The results of this 
investigation demonstrated that the microbial nitrogen 
supply and purine derivatives of rams fed full meals 
consisting of maize, broken rice and jowar grain was 
comparable. Since they had no negative impacts on purine 
metabolism, CFJG (complete feed with jowar grain) and 
CFBR (complete feed with broken rice) would be the best 
options to replace CFMG (complete feed with maize grain). 
Consequently, jowar and broken rice may be used in place 
of maize.
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 A Perineal hernia occurs when the contents of the 

abdomen or pelvis protrude through the weak or atrophied 

pelvic diaphragm muscles and this condition is more likely 

to have in older, intact male dogs (Dorn et al., 1982). The 

weakening of the pelvic diaphragm musculature is 

considered as the principal cause of perineal hernia, and 

the chance of recurrence is higher. The treatment options 

reported for perineal hernia are pelvic diaphragm 

reconstruction with surgery, the use of implants, or graft 

procedures. In less severe cases, using high-fibre diets and 

stool softeners also helps (Guerios et al., 2020). Perineal 

hernia is often presented with signs like perineal swelling, 

tenesmus, and constipation. Standard herniorrhaphy by 

simple apposition of the surrounding muscles may lead to 

recurrence of perineal hernia due to muscular atrophy and 

increased suture tension (Hosgood et al., 1995). The 

hernioplasty technique with synthetic non-absorbable 

meshes made up of materials like polypropylene, has the 

merit of adequate strength and good handling properties 

(Bowman et al., 1998). However, post-operative complications 

like higher infection rates and chronic pain were reported 

with the use of non-absorbable meshes (Szabo et al., 

2007). Perineal hernioplasty using an autologous tunica 

vaginalis graft is an effective procedure that uses autogenous 

tissue to repair a pelvic diaphragm defect, which helps 

minimize host immune reactions compared to other 

implants and provides strength to the pelvic diaphragm.

 Six intact male dogs with unilateral perineal hernias 

presented to the Department of Veterinary Surgery and 

Radiology, Veterinary College, Hebbal, Bengaluru, were 

selected for the study. The diagnosis was made on the basis 

of clinical signs, physical examination, ultrasonography, 

and radiologic examination. Two dogs among the six had 

perineal swelling on the left side and four dogs had it on the 

right side. Five out of six dogs had constipation and 

tenesmus.Palpation of the affected site revealed a soft, 

reducible perineal swelling. On rectal examination, a 

defect in the pelvic diaphragm musculature was discovered. 

Three dogs displayed stranguria, and the swelling was 

found to be tight with fluid within. The swelling was reduced 

after bladder catheterization using an appropriate-sized 

infant feeding tube, indicating a herniated urinary bladder.

 Ultrasonography of the perineum was performed. 

The animals were placed in a standing position and the 

hernial swelling was examined using a curvilinear probe 

for obtaining longitudinal section with a frequency ranging 

from 5 to 7 MHz. Mixed hyperechoic and anechoic structures 

were identified on examination. In three dogs the anechoic 

portions seen in the perineal swelling was the urinary bladder 

(Fig. 1) and the prostate gland (Fig. 2) was recognized as 

the moderately hyperechoic structure at the neck of the 

urinary bladder. In all other instances, irregular hyperechoic 

structures were recognized as herniated retroperitoneal fat.

 A radiograph of the lateral pelvic abdomen, including 

the perineum, was performed. Swelling on the perineum 

was visible with soft tissue radio-density, whereas the 

contents of the hernia could not be distinguished. 

Retrograde contrast radiography infusion of the urinary 

bladder was performed in suspected cases of bladder 

retroflection and herniation. Diatrizote meglumine and 

Diatrizote sodium (Urografin) were used as the positive 

contrast agents for retrograde cystography. In three dogs 

herniated urinary bladder was identified in the perineal 

swelling (Fig. 3).

SUMMARY

 The present study was carried out on six intact male dogs with unilateral perineal hernias to assess the efficacy of employing a tunica vaginalis 
autograft for perineal hernioplasty in dogs. The tunica vaginalis was harvested after a pre-scrotal open-closed orchiectomy. The prepared graft was 
sutured to the muscles around the hernial ring. The physiological, haematologicl, and biochemical parameters were evaluated and ultrasonography 
and radiography were carried out before and after the procedure. Five out of six dogs had a successful recovery with satisfied wound healing, 
urination, and defecation behaviour without a reherniation. So, the tunica vaginalis autograft can be used for perineal hernioplasty in intact male dogs.

Keywords: Hernioplasty, Intact male dogs, Perineal hernia, Tunica vaginalis autograft
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 Patients were given syrupcremaffin as a laxative 

three days before surgery. Food and water were withheld 

from the dogs 12 hours prior to surgery. After digitally 

evacuating the rectum, a temporary purse string suture was 

placed around the anus. Atropine sulphate @ 0.04 mg/kg 

b.wt. and xylazine hydrochloride @ 1.00 mg/kg b.wt. via 

intramuscular route were used for premedication. General 

anaesthesia was induced with intravenous administration 

of 2.5% thiopentone sodium @ 12.5 mg/kg b.wt. iv and 

maintained with the same effect until the procedure.

 The dogs were placed in a dorsal recumbent position 

and the surgical site was aseptically prepared. A bilateral 

open-closed orchiectomy was performed and tunica 

vaginalis was harvested. The graft was prepared by 

stripping off the excess fat and fascia from the rectangular 

tunica vaginalis sheet. The graft was kept in a sterile petri 

dish containing a sterile isotonic solution until use (Fig. 4). 

Patients were positioned in ventral recumbency with slightly 

raised hindquarters immediately following orchiectomy 

and the tail was secured cranially (Fig. 5). A dorsoventral, 

curvilinear skin incision was made on the hernia, 1-2 cm 

lateral to the anus, and extending 2-3 cm ventral to the 

pelvic floor. After dissecting the subcutaneous tissues, the 

hernia sac was carefully incised. The contents of hernia 

were identified (Fig. 6). The contents encountered during 

the procedures were serous fluid, retroperitoneal fat, 

urinary bladder and an enlarged prostate gland and they 

were brought into their normal anatomical position. The 

graft was sutured to the external anal sphincter, the 

combined levator ani and coccygeus muscles, and the 

internal obturator muscle with a simple interrupted suture 

pattern using polyglactin 910, No. 1 (Fig. 7). A simple 

continuous suture pattern was used to secure the 

subcutaneous tissue above the transplant using polyglactin 

910, No. 1. The skin was closed using polyamide No. 1 

suture material in a horizontal mattress pattern.

 Following surgery, all animals were given the 

NSAID carprofen @2 mg/kg b.wt. once daily for three 

days and the antibiotic cephalexin @ 20 mg/kg b.wt. twice 

daily for seven days. The owners were instructed to offer a 

liquid diet for two to three days before returning to their 

regular high-fibre diet. For two weeks, syrup cremaffin was 

given orally to avoid tenesmus. On the tenth postoperative 

day, the sutures were removed.

 The graft was prepared in a rectangular shape, and 
the measurement of the graft varied from a length of 4.3 cm 
to 6 cm and a width of 2.8 cm to 4 cm. It was found to give 
enough coverage to the defect. Similar findings were 
reported by Guerios et al. (2020) about the measurements 

of tunica vaginalis graft and its coverage capacity in their 
study. Whereas Pratummintra et al. (2012) prepared the 
graft in a triangular shape. The surgical site was examined 

st rd thfor oedema, inflammation, or reherniation on the 1 , 3 , 5 , 
th th th7 , 10  and 30  days after the surgery. The signs of 

inflammation were noticed at the perineal hernioplasty site 
on the first postoperative day and completely disappeared 
by the fifth postoperative day. Similar findings were 
reported by Bongratz et al. (2005) and Abass (2008). The 
wound healing was satisfactory on the incision sites by the 
10th postoperative day, and the sutures were removed. 
Seroma discharge was found at the perineal hernioplasty 
site in two out of six cases and was cleared completely by 
the fifth postoperative day. One dog had a hernia 

threcurrence by the 30  postoperative day with a modest 
perineal swelling. Pratummintra et al. (2012) also reported 
recurrence in one dog whereas Guerios et al. (2020) reported 
a successful recovery without recurrence in all seven dogs 
operated on. Stranguria and anuria that were seen in the 
dogs with urinary bladder herniation were resolved by the 
first postoperative day. The findings of Adeyanju et al. 
(2011) on the repair of bilateral perineal hernias with 
bladder retroflection were in agreement with this outcome. 
One out of six cases showed tenesmus on the first 
postoperative day and was resolved by the next day with 
the use of analgesics and laxatives. No other difficulties in 
urination or defecation were found postoperatively.

 The mean ± SE values of rectal temperature 

(101.9±0.19 to 102.4±0.36!), respiratory rate (26.0±0.57 

to 26.5±0.22 breaths per minute), heart rate (88.33±4.5 to 

90.33±4.5 beats per minute) varied with in the normal range 

and were statistically non-significant. Similar results were 

reported by Bongartz et al. (2005) and Bobe et al. (2020). 

The mean±SE values of haematological parameters and 

biochemical parameters were within the normal range and 

statistically non-significant (Tables 1 and 2).

 Postoperatively, an ultrasonographic examination 
st th th thwas carried out on the 1 , 5 , 10  and 30  days after the 

surgery. Localized hypoechoic areas were visible on the 

first postoperative day, suggesting inflammation (Fig. 8). 

This finding was in accordance with Kramer (2011) in 

their report on the ultrasonographic imaging of the 

musculoskeletal system. In two cases, anechoic pockets 

suggestive of inflammatory fluid were found until the fifth 

postoperative day (Fig. 9), they were reduced on successive 
thfollow-up, on 10  postoperative day (Fig. 10) and 

disappeared. Similar observations were reported by El-
thHusseiny (2019) in hisstudy. On the 30  day, five of six 

cases were successfully recovered without reherniation 

and showed normal topography of the perineum on 
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Figs. 1-12.  (1) Preoperative ultrasonographic imaging of the perineal swelling revealing herniated urinary bladder.  (2) Ultrasonographic imaging of 
the herniated prostate gland.  (3) Positive contrast radiography showing herniated urinary bladder.  (4) Prepared tunica vaginalis graft.  (5) Right side 
unilateral perineal hernia in a 7-year-old German shepherd.  (6) Urinary bladder and retroperitoneal fat encountered after incising the hernial sac.  
(7) Suturing the tunica vaginalis graft to the external anal sphincter medially, the combined levator ani and coccygeus muscles dorso-laterally and the 

st thinternal obturator muscle ventrally.  (8) 1  postoperative day, presence of inflammation at the site. (9) 5  postoperative day, accumulation of seromain 
th th thspaces between the sutured muscle layers.  (10) 10  post-operative day. Reduced amount of seroma compared to 5  postoperative day. (11) 30  

postoperative day. Complete reduction of seroma and no signs of reherniation. Normal topography of perineum. (12) Positive contrast radiography 
thon the 30  postoperative day.
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ultrasonographical examination (Fig. 11). This was in 

accordance with the ultrasonographic finding of Bongartz 

et al. (2005) in the research on autogenous fascia lata grafts 

for canine perineal herniorrhaphy.

 One dog with hernia recurrence showed a small, irregular 

hyperechoic area, suggesting herniated retroperitoneal fat. 
st th thPostoperative radiographs were taken on the 1 , 5 , 10  and 

th30  days. In plain radiographs, no perineal swelling with 

soft tissue radiodensity was identified, and a retrograde 

cystography revealed the bladder occupying in normal 

anatomical position (Fig. 12).

 In conclusion, the tunica vaginalis graft is a cheaper 

mesh that creates fewer donor site morbidities, weaker host 

response and provide good strength to the hernioplasty site 

which reduce the chance of recurrence. Therefore, in intact 

male dogs, the autologous tunica vaginalis graft can be 

used for perineal hernioplasty.
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Table 2. Mean ± SE values of biochemical parameters

st rd th th th thDays 0 1  3  5  7  10  30

Serum creatinine (mg/dL) 1.31±0.04 1.7±0.09 1.56±0.10 1.45±0.09 1.33±0.09 1.16±0.08 1.05±0.06

BUN (mg/dL) 14.9±1.34 17.47±0.94 16.67±0.84 15.93±0.92 15.08±0.85 14.05±0.58 14.63±0.64

ALT (IU/L) 33±3.65 39.77±1.72 42.42±2.84 41.5±3.33 38.08±3.73 34.43±3.61 29.02±3.02

AST (IU/L) 40±3.15 43.45±3.31 47.22±3.55 44.47±2.79 40.28±2.28 35.75±2.56 33.33±2.60

ALP (IU/L) 107.8±2.65 112.5±2.74 115.5±2.48 115.5±2.48 113.5±1.28 108.7±0.98 107.5±2.23

Table 1. Mean ± SE values of haematological parameters
st rd th th th thDays 0 1  3  5  7  10  30

6 3TEC (10  Cells /mm ) 7.330.36 7.00.37 6.300.34 6.250.48 6.390.46 6.550.44 6.920.41
3 3TLC (10  Cells /mm ) 11.761.20 14.181.34 15.661.29 15.31.19 14.251.15 12.131.17 11.311.31

Hb (g/dL) 15.330.94 12.030.92 12.020.96 12.450.86 13.280.82 13.500.82 14.650.63

Neutrophils (%) 78.97±0.99 81.27±0.75 78.68±0.60 77.81±0.66 77.81±0.65 78.15±0.53 78.38±1.16

Lymphocyte (%) 15.68±0.96 13.78±0.74 16.16±0.61 16.79±0.34 16.84±0.25 16.58±0.70 15.76±1.06

Monocyte (%) 4.33±0.30 3.83±0.18 4.18±0.16 4.47±0.16 4.41±0.15 4.32±0.34 4.65±0.38

Eosinophils (%) 1.00±0.06 1.00±0.04 0.97±0.00 0.94±0.01 0.95±0.01 0.95±0.01 0.94±0.01
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in non-return cases by palpation per rectum. The non-
responding animal (n=1) was retreated with a second dose 
of GnRH at an interval of 21 days.

 The mounting behaviour of affected animals 
disappeared within two days of GnRH treatment in 9 
(90%) cows indicating the initiation of luteinization of 
cyst(s). The texture of cyst changed with thickening of cyst 
wall in responding animals when examined on day 10. 
With prostaglandin treatment all the animals exhibited 
signs of estrus within 3 to 5 days. After insemination with a 
second dose of GnRH, 4 (40.0%) animals conceived at 
induced estrus. The returning animals (n=5) exhibited their 
subsequent estrus at regular interval and recurrence of cyst 
was not observed in them. They were inseminated with 
concurrent dose of 10 µg GnRH in subsequent estruses and 
4 (40.0%) animals conceived by third cycle thus, 80% 
conception rate was achieved among treated animals 
(8/10). One animal did not respond to treatment with two 
doses of GnRH at an interval of 21 days, while one 
returning animal did not conceive up to third cycle.

 The follicular cysts develop owing to aberrations of 
reproductive neuro-endocrine system, causing aberrant 
patterns of LH release during genesis of ovulatory follicle 
with absence of LH surge (Peter, 2004). It has been 
demonstrated that abnormality in pattern of LH secretion 
is the result of partial or complete failure of estradiol to 
elicit positive feedback effect on secretion of LH (Nanda et 
al., 1991). This appears to be due to failure or lack of 
sensitivity of hypothalamic surge-generating centre to 
estradiol (Garverick, 2007) and a failure of GnRH release 
(Vanholder et al., 2006). In the light of above facts, the 
cases of follicular cyst have been successfully treated with 
GnRH, which induces LH surge similar to that occurs at 
ovulation within 2 to 3 hrs of treatment (Dobson and Alam, 
1987). Lower doses of GnRH cause luteinization of cysts 
(Kesler et al., 1981); whereas higher doses probably cause 
ovulation of new follicle and formation of CL (Berchtold 
and Brummer, 1980). Treatment with initial dose of GnRH 
results in increased progesterone level, which results into 
negative feedback effect on LH secretion and resets the 
sensitivity of pituitary to estradiol (Gumen and Wiltbank, 
2002). Based on these reports, initial dose of 20 µg GnRH 
was administered instead of standard 10 µg used for 
ovsynch protocol in the present study. The mounting 
behaviour in majority of affected animals ceased within 
two days of GnRH treatment in current study, suggesting 
that treatment quickly initiated the process of luteinization 
of cyst(s). These observations are similar to the observations 
of Dobson et al. (1977) and Majumdar (1989); however, 
Verma and Dabas (1994) reported lower recovery rate 
(60%). The fertile estrus is usually observed within 30 

days of GnRH treatment (Kesler and Garverick, 1982). In 
an attempt to reduce the interval between treatment and 
first service, it is suggested that treatment of cyst could be 
managed by giving GnRH when the cyst is diagnosed 
followed 9-10 days later by treatment with PG. In standard 
ovsynch protocol, PG treatment is given on day 7; 
however, PG was administered on day 10 in present study 
so as to ensure complete luteinization of cyst making PG 
treatment effective. Instead of timed A.I. at predetermined 
time in ovsynch protocol, insemination was accomplished 
in treated animals twice at 12 hrs interval following AM-
PM rule at induced estrus, which was recorded within 3 to 
5 days after PG treatment in present study. Thus, recovery 
period was significantly reduced without disturbing the 
recovery and conception after PG treatment.

 An initial GnRH injection when followed by another 
injection at the time of insemination at induced estrus has 
been found to have beneficial effect on conception rate 
owing to timed ovulation and that helps to prevent the 
recurrence of cyst development also. Four animals 
conceived at induced estrus when responding animals 
were treated with a second dose of GnRH at the time AI in 
the present study. These results approximate with the 
findings reported by Kesler et al. (1978) and Ax et al. 
(1986) who reported 50 to 60% conception rate to first 
service with overall conception rate to three inseminations 
ranging from 80 to 100%. Recurrence of cyst may occur 
after apparent initial recovery following GnRH treatment 
probably due to persistence of some unknown hormonal 
disturbances in hypothalamo-pituitary axis (Nanda et al., 
1988). Therefore, it would be appropriate to give a second 
dose of GnRH at induced estrus to ensure timed ovulation 
and to prevent recurrence of cyst.

 One cow, which did not respond to initial dose of 
GnRH was retreated with a second dose of GnRH at 21 
days interval but she failed to respond. Lack of response to 
GnRH treatment is probably not due to failure of adequate 
LH release (Kesler et al., 1979) but probably it is due to 
inability of cystic structure to respond to LH surge because 
of fibrosis (Rankin, 1974), degenerated granulosa and 
theca layer (Bierschwal et al., 1980) or an insufficient 
number of LH receptors in follicular cells (Brown et al., 
1986). Hence, repetition of GnRH therapy is not warranted 
for treatment in non-responsive cases (Nanda et al., 1988). 
From the findings of the current study, it is  concluded that 
use of Ovsynch protocol with certain modifications is an 
appropriate approach for effective treatment of follicular 
cyst under field conditions. A second dose of GnRH at the 
time of AI during induced estrus may be helpful to increase 
conception rate and to prevent recurrence of cyst in 
recovered animals.

107

REFERENCES

Ax, R.L., Bellin, M.E., Schneidier, D.K., Hasse-Hardie, J.A. and Mares, 
S.E. (1986). Reproductive performance of dairy cows with 
cystic ovaries following administration of Procystine. J. Dairy 
Sci. 69: 542-545.

Bertchtod, M.P. and Brummer, H. (1980). In: Noakes, D.E., Parkinson, 
T.J. and England, G.C.W. (Eds). Veterinary Reproduction and 
Obstetrics. (9th Edn.), Saunders, Elsevier, UK. p. 446.

Bierschwal, C.J., Elmore, R.G., Brown, E.M. and Youngquist, R.S. (1980). 
Pathology of ovary and ovarian disorders and the influence of 
ovarian abnormalities on the endometrium, including therapeutical 
aspects (cows). Proceed. IXth Int. Cong. Anim. Reprod. A.I., 
Madrid, Spain Vol. I, pp. 193-202.

Brown, J.L., Schoenemann, H.M. and Reeves J.J. (1986). Effect of FSH 
treatment on LH and FSH receptors on chronic cystic-ovarian-
diseased cows. J. Anim. Sci. 62: 1063-1071.

Dobson, H. and Alam, M.G.S. (1987). Preliminary investigation into 
the endocrine system of subfertile cattle: location of common 
lesion (rate-limiting step). J. Endocrinol. 113: 167-171.

Dobson, H., Rankin, J.E.F. and Ward, W.R. (1977). Bovine cystic ovarian 
disease: plasma hormone concentration and treatment. Vet. Rec. 
101: 459-461.

Dutt, R. and Singh, G. (2023). Ultrasonographic diagnosis of reproductive 
disorders in Murrah buffaloes. Buffalo. Bull. 42(3): 327-335.

Dutt, R., Singh, G., Gahalot, S.C., Patil, S.S., Sharma, K., Dhaka, A.P. 
and Yadav, V. (2019). Mucometra associated with cystic ovarian 
disease and uterine unicornis in Sahiwal cow. Explor. Anim. 
Med. Res. 8(2): 82-83.

Gad, M.M., Genedy, T.M., Abd El-Razek, E.M., Zaghloul, A.H. and 
Elbaz. H.T. (2022). Different therapeutic approaches for treatment 
of cystic ovarian disease (COD) and its effect on conception rate 
in holstein dairy cows. J. Curr. Vet. Res. 4(1): 175-181.

Garverick, H.A. (2007). In: Yongquist, R.S. and Threlfall, W.R. (Eds) 
ndCurrent therapy in large animal theriogenology, (2  Edn.), 

Saunders-Elsevier, St. Louis, M.O. pp. 379-383.

Gumen, A. and Wiltbank, M.C. (2002). In: Noakes, D.E., Parkinson, T.J. 
and England, G.C.W. (Eds). Veterinary Reproduction and 
Obstetrics. Ninth Edition, Saunders, Elsevier, UK. p. 446.

Kesler, D.J. and Garverick, H.A. (1982). Ovarian cysts in dairy cattle: A 
review. J. Anim. Sci. 55: 1147-1159.

Kesler, D.J., Elmore, R.G., Brown, E.M. and Garverick, H.A. (1981). 
In: Noakes, D.E., Parkinson, T.J. and England, G.C.W. (Eds). 

Veterinary Reproduction and Obstetrics. (9th Edn.), Saunders, 
Elsevier, UK. p. 446.

Kesler, D.J., Garverick, H.A., Caudle, A.B., Bierschwal, C.J., Elmore, 
R.G. and Youngquist, R.S. (1978). Clinical and endocrine response 

2of dairy cows with ovarian cysts to GnRH and PGF . J. Anim. 

Sci. 46: 719-725.

Kesler, D.J., Garverick, H.A., Elmore, R.G., Youngquist, R.S. and 
Bierschwal, C.J. (1979). Reproductive hormones associated 
with ovarian cyst response to GnRH. Theriogenol. 12: 109-114.

Majumdar, K.A. (1989). Efficacy of Receptal (GnRH) treatment for various 
ovarian disorders in bovines. Indian J. Anim. Reprod. 10(2): 
183-184.

Meena, M.K., Meena, S., Meena M. and Purohit, G.N. (2022). Field 
approach to treat ovarian cysts in dairy cows. Pharma Innov. J. 
SP-11(7): 2250-2253.

Nanda, A.S., Ward, W.R. and Dobson, H. (1991). In: Noakes, D.E., 
Parkinson, T.J. and England, G.C.W. (Eds). Veterinary 
Reproduction and Obstetrics. (9th Edn.), Saunders, Elsevier, 
UK. p. 440.

Nanda, A.S., Ward, W.R., Williams, P.C.W. and Dobson, H. (1988). 
Retrospective analysis of different hormone treatments of the 
efficacy of cystic ovarian disease in cattle. Vet. Rec. 122: 155-
158.

Noakes, D.E., Parkinson, T.J. and England, G.C.W. (2009). Veterinary 
Reproduction and Obstetrics. (9th Edn.), Saunders, Elsevier, 
UK. pp. 439-448.

 Peter, A.T. (2004). In: Noakes, D.E., Parkinson, T.J. and England, 
G.C.W. (Eds). Veterinary Reproduction and Obstetrics. (9th 
Edn.), Saunders, Elsevier, UK. p. 440.

Rankin, J.E.F. (1974). Cystic ovarian disease in cattle: a changing 
clinical pattern? Vet. Rec. 94: 162.

Scott, S.J. and Dobson, H. (1997). Postmortem comparison of 
ultrasonography, endocrine measurements and histology of 
large abnormal follicles in cows. Vet. Rec. 140: 654-656.

Silvia, W.J., McGinnis, A.S. and Hatler, T.B. (2005). A comparison of 
adrenal gland function in lactating dairy cows with or without 
ovarian follicular cysts. Biol. Reprod. 5(1): 19-29.

Vanholder, T., Opsomer, G. and Kruif, A.D. (2006). Aetiology and 
pathogenesis of cystic ovarian follicles in dairy cattle: A review. 
Reprod. Nutr. Dev. 46: 105-119.

Verma, M.C. and Dabas, Y.P.S. (1994). Treatment of ovarian cysts in 
cows. Indian J. Anim. Sci. 15(2): 125-126.

105

 Cystic ovarian degeneration (COD) is regarded as 
one of the major functional disorders of genital system 
affecting the fertility and extending the inter-calving 
period of dairy cattle (Silvia et al., 2005; Vanholder et al., 
2006) with great economic losses to dairy farmers (Scott 
and Dobson, 1997). It is observed that up to 60% cows 
develop ovarian cyst(s) before first postpartum ovulation 
(Kesler et al., 1979) but usually they regress spontaneously 
within 10 days without affecting the fertility. If cysts 
persist for longer duration animals become infertile with 
irregular estrus or enters into anestrus (Noakes et al., 
2009). The most widely accepted etiology for the origin of 
follicular cyst is aberrations in preovulatory surge of 
luteinizing hormone (Dutt and Singh, 2023). It has been 
reported that high yielding HF crossbred cows are mostly 
affected with ovarian cysts in the age group of 5-6 years 

rdand 3  parity (Meena et al., 2022) coinciding with peak 
milk production. Several approaches to treatment of 
follicular cyst have been tried with conception rate varying 
from 30 to 66.66%. These included administration of hCG 
(Dutt et al., 2019), GnRH (Nanda et al., 1988; Verma and 
Dabas, 1994), combination of GnRH and PG, combination 
of ovsynch plus progesterone (Meena et al., 2022) and 
with combination of GnRH-hCG-PRID or CIDR (Gad et 
al., 2022). In this perspective, an attempt was made in 
present study to evaluate the efficacy of ovsynch protocol 
with some modifications for treatment of follicular cyst(s) 
in crossbred HF cows under field conditions.

 Ten infertile HF crossbred cows with the history of 
irregular estrous cycle and belonging to private dairy 

SUMMARY

 Crossbred cows (n=10) with follicular cyst were subjected to modified ovsynch protocol, where they were treated with first dose of GnRH @ 
20 µg on day 0 followed later by inj. prostaglandin on day 10 to induce estrus. The animals were artificially inseminated twice at 12 and 24 hrs with 
good quality frozen semen during induced estrus with concurrent second dose of GnRH @ 10 µg at first insemination to ensure timed ovulation. Nine 
animals (90%) responded to treatment with luteinization of cyst(s), which was confirmed on day 10 post-treatment. Four animals (40.0%) got 
conceived at induced estrus and four (40.0%) animals conceived by third cycle yielding 80 percent conception rate among treated animals. One 
responding animal did not conceive after third cycle, while one animal did not respond to treatment. Present study led to conclusion that follicular cyst 
may be effectively treated with modified ovsynch protocol in crossbred cows.

Keywords: Crossbred Cows, Follicular Cyst, Ovsynch
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Short Communication

farms located nearby Durg and Bhilai were included in the 
study. Anamnesis indicated mean calving to submission 
for treatment interval ranged between 3 and 5 months. All 
these animals were between second and third lactation; 
aging between 4-6 years and these case were presented 
during winter months (November to February). Gynaeco-
clinical examination of these animals was carried out at 10 
days interval to observe any structural changes on the 
ovaries. Repeated rectal palpations revealed presence of 
soft, fluctuating, fluid-filled, large cyst(s) on the ovaries 
and were diagnosed as follicular cyst. The number, size, 
location and characteristics of these cyst(s) were noted 
before initiating the treatment for comparison during 
subsequent examination to assess the response to 
treatment. All these animals were treated with initial dose 
of 20 µg Buserelin acetate, a GnRH analogue (Inj.Receptal 
® @ 5.0 ml) intramuscularly. Animals showing change in 
their behavioural symptoms i.e. disappearance of mounting 
behaviour were gynaeco-clinically examined per rectum 
on day 10. Responding animals with luteinization of 
cyst(s) as indicated by thickening of cyst wall were treated 
with Inj. Cloprostinol @ 500 µg, a synthetic analogue of 

2PGF  (Inj.Pragma® 2.0 ml) on day 10 to induce estrus. 

Treated animals were monitored for signs of estrus and 
inseminated with frozen semen twice at 12 and 24 hrs 
during induced estrus with concurrent second dose of 10 
µg GnRH at first insemination to ensure timed ovulation 
and to prevent possibility of recurrence of cyst formation. 
The animals returning to estrus were re-inseminated with 
10 µg GnRH until conceived or up to third cycle. Pregnancy 
was confirmed between day 50 and 60 post-insemination 
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exploratory-laparotomy under linear infiltration of local 

anesthesia was planned for standing right flank 

exploratory-laparotomy, right paralumbar fossa was 

aseptically prepared for surgery and linear infiltration at 

the proposed site of incision with lignocaine was 

performed. Right flank laparotomy was performed by 

making 15-20 cm skin incision vertically starting 5 cm 

below the lumbar transverse processes. On exploratory 

laparotomy it was confirmed as intestinal intussusception. 

The intussuscepted mass was exteriorized through 

laparotomy incision (Fig. 2), isolated with the help of 

drapes from surgical site (Fig. 3), infiltration of mesentery 

was done with 2% lignocaine hydrochloride injection and 

major blood vessels were identified and ligated with 

Polyglactin 910 No. 1. Oral and aboral ends were 

identified, clamped and followed by resection of 

intussuscepted mass (Fig. 5). Oral and aboral ends were 

laid close (Fig. 4) and end-to-end entero-anastomosis was 

done with a simple continuous suture pattern followed by 

Cushing suture pattern by using Polyglactin 910 No. 2-0. 

Anastomosis was checked for patency and leakage, if any 

present. Postoperatively, Inj. Enrofloxacin @ 5 mg/kg 

body weight intramuscularly for 5 days and Inj. 

Meloxicam @ 0.2 mg/kg body weight intramuscularly for 

3 days were administered. Antiseptic dressing of the 

wound was done with 5% povidone iodine daily.  Animal 

started taking feed next day after passing the feces. The 
thskin sutures were removed on the 10  day post-operative.

 Intestinal intussusception is most commonly 

reported in adult cattle among the ruminant population. 

However, duodenal intussusception was reported in 

buffalo by Khalphallah et al. (2016). The present case 

reports intestinal intussusception in buffalo bull. To the 

author’s knowledge very little data is present related to 

intestinal intussusception in buffalo bull. In the present 

case violent colic and discomfort was expressed by the 

animal during the first few hours. This colic may be caused 

initially by the tension on the mesentery as it is drawn into 

Fig. 1 to 7. (1) Mucoid creamish discharge from rectum after per-rectal examination; (2) Exteriorisation 

of intussuscepted mass under standing right flank laparotomy; (3) Isolation of intussuscepted 

mass with the help of drapes from surgical site; (4) Oral and aboral ends of intestines after 

resection of intussuscepted mass; (5) Resected intussusception mass showing intussuscipiens and 

intussusceptum; (6) Necrosed involved intestine and mesentery; (7) End-to-end entero-

anastomosis

Table 1. Hematology of buffalo bull with intussusception

1Test Results Normal Range

Hb (g/dl) 11.5 8-15

PCV (%) 29.41 26-46 

TLC (/µL) 7970.0 7000-10,000

Neutrophils (%) 58.80 25-30

Lymphocytes (%) 36.80 60-65

Eosinophils (%) 2.90 2-5

Monocytes (%) 2.40 5

1

4

7

2

5

3

6
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the intussuscipiens and it persists for 6-12 hours, after the 

involved segment of intestine along with mesentery 

becomes necrotic (Fig. 6) and signs of discomfort are 

reduced later on. The animal becomes dull, depressed and 

localized followed by generalized peritonitis development 

(Khalphallah et al., 2016; Nichols and Facteau, 2017; 

Mann et al., 2019). There was a history of reduced water 

intake (Mann et al., 2019; Mir, 2018) and sham drinking 

“mimics normal drinking water” reported by Singh et al. 

(2021). Suspended rumination and anorexia was expected 

due to atonic rumen (Mann et al., 2019). In haematological 

examination, there was neutrophilia along with 

lymphopaenia (Hussain et al., 2015; Singh, 2021). On per-

rectal examination no feces was seen, passage of creamish 

mucoid discharge from rectum was recorded and hard 

coiled intussusception mass was palpable (Hussain et al., 

2015; Khalphallah et al., 2016; Nichols and Facteau, 2017; 

Mann et al., 2019; Singh et al., 2021). Therefore, if the 

intussusception is palpable rectally, it feels like tightly 

coiled loops of the intestine (Singh et al., 2021). Standing 

right flank laparotomy under linear infiltration of local 

anesthesia followed resection and end-to-end entero-

anastomosis was done and this procedure is mandatory to 

save the life of animal (Kushwaha et al., 2012).Thus, 

intussusception in buffalo species is not so common 

however sporadic cases may occur in buffalo bull. The 

Buffalo bull showing history of colic evident for 10-12 hours, 

cessation of feces, per-rectal palpation of intussuscepted 

mass and evacuation of mucoid discharge from rectum 

should be suspected for intestinal intussusception. 

Standing right flank laparotomy under linear infiltration of 

local anaesthesia followed by resection and end-to-end 

entero-anastomosis is a mandatory procedure to resolve 

intestinal intussusception (Kushwaha et al., 2012).
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 Intestinal Intussusception occurs when a segment of 

the intestine telescopes into an adjacent intestine leading to 

intestinal obstruction. The outer receiving segment 

(intussuscipiens) and the inner inverting segment 

(intussusceptum) (Constable et al., 1997). Among the 

ruminant population it is most common in cattle as 

compared to sheep and goats (Radostits et al., 2000) 

although it is very rare in buffalo population. The exact 

etiology of intestinal intussusception is unknown but it is 

theorized that any of the factors that causes hyper motility 

of proximal segment and hypomotility of distal segment 

lead to telescoping of one segment of bowel into another 

(Fubini and Trent, 2004) leads to the formation of 

intussusception. Many predisposing factors have been 

identified such as diarrhea, intraluminal mass such as 

granulomas, abscess, tumor, drugs affecting GI motility 

(Nichols and Fecteau, 2017) drinking of cold water, 

jumping, parasitic infestation, focal lesions, polyps, 

abscess (Singh et al., 2001; Yadav et al., 2009) and heavy 

workload (Yadav et al., 2009).

 The clinical sign in cases of intestinal intussusception 

includes discomfort, anorexia and colic (Singh et al., 

2021). On per-rectal examination a hard sausage-like 

(Kushwaha et al., 2012), spiral shaped mass (Singh et al., 

2021) tightly coiled (Pearson and Pinsent, 1977), 

distended loops (Smith, 1990) of intestine were consistent 

per-rectal findings. Fibrinous adhesions can be felt in the 

area and the cow may display a painful response to 

manipulation of the mass (Smith, 1990). Intussusceptions 

can be surgically treated by means of resection and end-to-

end anastomosis or side-to-side anastomosis in both cattle 

and horses (Constable et al., 1997; Dabak et al., 2001; 

Fontaine and Rodgerson, 2001). Right flank laparotomy 

under local infiltration in standing position which is 

followed by intestinal resection and end-to-end anastomosis 

is the most common means of surgical correction in cattle 

(Constable et al., 1997).

 A 2 year old Murrah buffalo bull was presented with 

the history of colic which was evident for approximately 

12 hours. There was cessation of feces, passage of 

creamish mucoid discharge from rectum, anorexia, sham 

drinking, dull and depressed, since last 2 days. On clinical 

examination, the values for rectal temperature, heart rate 

and respiratory rate were 100.7° F, 88 beats/minute and 19 

breaths/minute respectively. On physical examination, 

sunken eyeball, dry muzzle, suspended rumination, 

reduced ruminal motility and oliguria were evident. On per 

rectal examination, palpation of hard coiled intestinal mass 

cranial to pelvic brim and mucoid creamish discharge was 

present in rectum (Fig. 1). Whole blood was collected for 

hematological analysis (Table 1). Based on history, signs, 

clinical and per-rectal examination it was tentatively 

diagnosed as intestinal obstruction and standing right flank 

SUMMARY

 A 2-year-old Murrah buffalo bull was referred to with a history of colic, lack of defecation, anorexia, sham drinking of water, dullness and 
depression. On physical examination, sunken eyeball, dry muzzle, sluggish rumination, reduced ruminal motility and oliguria were present. On 
clinical examination, the values for rectal temperature, heart rate and respiratory rate were 100.7° F, 88 beats/minute and 19 breaths/minute, 
respectively. On hematological examination, the values for Hb (g/dl) 11.5, PCV (%) 29.41, TLC (/µL) 7970, Neutrophils (%) 58.80, Lymphocytes 
(%) 36.80, Eosinophils (2.90) and Monocytes (%) 2.40. Per-rectal examination revealed hard coiled intestinal mass cranial to pelvic brim and mucoid 
creamish discharge was present in rectum. Based on history, clinical signs, physical examination, clinical examination, hematological examination 
and per-rectal examination it was tentatively diagnosed as intestinal obstruction. The animal was prepared for standing right flank exploratory-
laparotomy under linear infiltration of local anesthesia. Exploratory laparotomy revealed intestinal intussusception. Intestinal intussusception was 
managed by intestinal resection and end-to-end enteroanastomosis. Postoperatively, the animal was treated with broad spectrum antibiotic, 
analgesic, fluid therapy and rumenotorics. The bull passed feces on the next day and made an uneventful recovery.

Keywords: Buffalo bull, Intussusception, Exploratory laparotomy, End-to-end enteroanastomosis
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 Gastrointestinal foreign bodies are the most 
frequently encountered surgical issue in dogs and cats 
(Papazoglou et al., 2003). When pets ingest foreign bodies 
such as plastics, stones, coins, rubber objects, bottle caps, 
marbles, tampons, or needles, it often results in 
gastrointestinal obstructions (Raghunath et al., 2016; 
Mahesh et al., 2019). The severity of the obstruction, 
depends on whether it is complete or partial, size and 
physical characteristics of the foreign body. These foreign 
bodies can lead to life-threatening complications, including 
imbalances in fluid and electrolytes, hypovolemic shock 
and toxemia (Papazoglou et al., 2003). This case report 
describes the diagnosis and successful surgical removal of 
a fish hook as foreign body through a gastrotomy and 
enterotomy incision.

 A one year old male dog of non-descript breed was 
presented to a veterinary hospital and research institute 
with the history of having ingested a fish hook along with 
food, two days prior. The dog exhibited lethargy, loss of 
appetite, regurgitation, dullness, and difficulty in passing 
faeces. Upon conducting a general clinical examination, 
all of the dog's vital signs and physiological parameters 
were found to be within the normal range. Examination of 
the dog's oral cavity did not reveal any foreign objects. The 
radiographic examination showed a radio-opaque foreign 
body in the dog's stomach, matching a fish hook (Fig. 1). 
Taking into consideration the information provided by the 
owner, the observed clinical symptoms and the radiological 
evidence, the diagnosis for this case was determined to be 
an obstruction in the stomach caused by a foreign bodyfish 
hook.

 Preoperative preparations for the animal included 

administering antibiotic prophylaxis and addressing fluid, 
acid-base and electrolyte imbalances. Atropine was 
administered subcutaneously at a dose of 0.04 mg/kg BW 
as a pre-medication. For induction, Diazepam was given 
intravenously at a dosage of 0.5 mg/kg BW, and Ketamine 
at a dosage of 5 mg/kg BW. The anesthesia was maintained 
with 1.5% isoflurane. Aseptic procedures were followed to 
prepare the ventral midline area for surgery.

 A ventral midline celiotomy incision was made 
and a mass of obstruction was found at the proximal 
duodenum. An enterotomy incision was made where a 
loop of thread causing the issue was removed. The stomach 
was then carefully exteriorized and a gastrotomy was 
performed to remove the obstructing fish hook, which was 
located at the pylorus of the stomach. The fish hook was 
removed with care from the distal greater curvature of the 
stomach (Fig. 2). After the removal of the gastric foreign 
bodies, the enterotomy incision was closed using 2-0 Poly 
Glycolic Acid (PGA) with simple interrupted suture 
pattern and gastrotomy incision was closed by Connell 
followed by lambert suture pattern using 1-0 Poly Glycolic 
Acid. The abdominal muscles were sutured with no. 1, 
PGA in continuous fashion followed by the skin in cross 
mattress pattern. The dog recovered from anaesthesia 
within 10 minutes after being taken off the anesthesia 
machine.

 Post-operatively, the dog received treatment 
including intravenous administration of Inj. ceftriaxone at 
a dosage of 20 mg/kg BW, Inj. Tramadol at a dosage of 5 
mg/kg BW subcutaneously and Inj. Pantaprazole at a 
dosage of 1 mg/kg BW intravenously. Fluid therapy was 
provided for three days. The dog was kept off milk/water 
for next 24 hours and off feed for 48 hrs. Suture removal 

SUMMARY

 A one-year-old, non-descript male dog weighing 20 kg, was presented with the history of accidentally swallowing a fish hook with food. 
Radiography showed that the hook was located in the stomach. The hook was surgically removed through a gastrotomy and enterotomy incisions. 
The dog recovered without any complications. 
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Fig. 2. Fish hook retrieved after surgeryFig. 1. Abdomen lateral radiograph reveals radio-opaque foreign body 
(Fish hook) in the stomach
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was advised on the 10th day post-surgery. The dog did not 
exhibit any signs of vomiting and passed feces normally in 
the days following the procedure. An uneventful recovery 
was observed.

 The incidence of gastrointestinal obstruction 
(GIT) is notably high among young male dogs due to their 
indiscriminate eating habits and playful nature (Ellison, 
1990). Occasional or continuous vomiting is the most 
important clinical signs in obstruction, depending upon the 
type of obstruction (Patil et al., 2010). Commonly reported 
gastric foreign bodies in dogs and cats includes bones and 
plastic objects (Rousseau et al., 2007; Gianella et al., 2009; 
Hayes, 2009 and Deroy et al., 2015), however,  fishhook as 
a foreign body are less commonly reported (Pratt et al., 
2014; Deroy et al., 2015). In some instances, small and 
sharp foreign bodies like sewing needles, pins or fish hooks 
may be found in asymptomatic animals and can sometimes 
pass uneventfully (Guilford et al., 1996). Ultrasound 
examination of obstructive patients can be done to assess 
the amount of damage and need for surgery. These 
interventions should be coupled with the correction of 
fluid and electrolyte imbalances, with particular attention 
to addressing hypokalemia ((Deroy et al., 2015).

CONCLUSION

 Sharp metallic foreign bodies accompanied with 
linear thread/string need surgical intervention if are not 
expelled/moved within 24 hrs in the faeces.
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recovery from anaesthesia, the goose was kept in a plastic 
tub lined with towels and observed from a distance as 80 
percent of deaths are associated with general anaesthesia 
occurred following anaesthetic, within zero to three hours 
post-anaesthesia (Hollwarth et al., 2022). The patient was 
quiet during recovery. Meloxicam (0.5 mg/kg PO q24h × 5 
days) and buprenorphine (0.03 mg/kg PO q6h × 3 days) were 
started for pain management. Daily dressing and bandaging 
were advised to avoid wound infection (Fig. 5). The goose 
ate well and drank water within 4 hours of surgery.

 With adequate prior planning, avian patients can 
have smooth and successful surgical procedures under 
anaesthesia. Case selection and thorough patient examination 
before procedures can help to achieve successful outcomes 
while performing general anaesthesia on avian patients. In 
this report we described the successful surgical management 

Fig. 2. Normal weight bearing post-surgeryFig. 1. Swelling at palmar region on both limbs on presentation

thFig. 3-5. (3) Surgical removal of fibroma; (4) Surgical wound on 5  post-operative day; (5) Wound bandaging done to prevent wound infection

3 4 5

bilateral palmar fibroma in goose with clinical improvement 
of ambulatory ataxia in two weeks post-operatively (Fig. 
2). The growths were hard and firm in consistency (Fig. 3). 
The fibroma can arise from any connective tissue, commonly 
found in head, neck, shoulder and leg region (Sastry, 2001).
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 A 4.5 kg female goose (Anser anser domesticus) was 
presented to the BSPCA Hospital, Parel. The owners 
reported that the goose was having difficulty while walking.

 On presentation, the goose was alert and well 
hydrated along with 4 body condition score. On clinical 
examination, goose was ataxic with ulcerated swelling at 
palmar region of both limbs, but responsive to both visual 
and auditory stimuli. On further clinical examination 
revealed live maggot infestation on of the ulcerated 
swellings area (Fig. 1). Maggot wound dressing was done 
and goose was treated by enrofloxacin @ 5 mg/kg b.i.d. for 
5 days S/C.

 Extremities were lightly pinched with a haemostat 
and withdrawal response was present at both the limbs 
indicating intact cranial nerves, without any apparent 
deficits. Postural placing reflexes were assessed and found 
to be intact, with proper foot and pelvic limb placement. 
No abnormalities were noted on auscultation of the 
cardiopulmonary systems. A complete blood count (CBC) 
and serum biochemistry were performed to assess the 
goose’s general health status, as the “unhealthy” birds 
have an 11.5 to 185.2 times higher risk of death associated 
with anaesthesia (Hollwarth et al., 2022). Blood was 
drawn from the wing vein using 23-gauge needle. An avian 
biochemistry profile revealed elevated total leukocytic 

3count (TLC) i.e. 40.5×10  cells/micro liter and alkaline 
phosphatase(ALP) i.e. 1567 IU/L. The elevated TLC 
values supported the bacterial infection of the ulcerated 
growth.

 The radiographs were taken of both the limbs to rule 
out the bone involvement. Radiographs revealed soft tissue 
opacity at palmar region without any bone involvement. 

The fine needle aspiration cytology of the swellings at web 
pad revealed fibroma. Fibromas are benign neoplasms, 
majority being round to oval intradermal or subcutaneous 
masses (Hendrick, 2002). The bird was kept off feed for 6 
hours and water was made available until 3 hours prior to 
surgery (Heard, 2016). The bird was premedicated with 
single injection of combination diazepam (1 mg/Kg IM) 
and ketamine (20 mg/Kg). Premedication helped to reduce 
patient anxiety, facilitated handling and reduced the 
requirement for inhalational anaesthesia (Heard, 2016).

 General anaesthesia was achieved with isoflurane 
3% delivered via facemask. It is an inhalation anaesthesia 
very commonly used as an induction method in avian 
patients because of their highly efficient respiratory 
systems, reducing handling time and stress (Lawton, 
2016). The bird was intubated with a 5-0 mm uncuffed 
endotracheal tube and maintained under isoflurane 
anaesthesia 1-3% during the surgical procedure. Fluids 
were administered intravenously in the wing vein at a rate 
of 5 mL/kg/h. Body temperature was maintained between 
39.16-40.83º C with a warm circulating water pad. The 
bird was monitored recording HR, RR, Spo2 with pulse 
oximetry. The assessment of reflexes, including withdrawal, 
palpebral and corneal reflexes and cloacal muscle tone, was 
done to assess the depth of anaesthesia (Sabater González 
and Adami, 2022).

 The surgical site was scrubbed with dilute 
chlorhexidine scrub and sterilized water. An elliptical 
incision was taken at the base of growth on both sides with 
BP blade no. 22. Bleeding was controlled with electrocautery. 
The surgical site was then closed using non absorbable 
suture i.e. Ethilon (1-0). Total surgical time was 50 minutes 
and total anaesthesia time was 100 minutes. After initial 

SUMMARY

 A female goose (Anser anser domesticus) was presented with maggoted, ulcerated swelling at both limbs at palmar region. Physical 
examination revealed ataxia, pain on palpation and educed feed intake. Blood profile was unremarkable except for a mildly elevated Total Leucocytic 
Count (TLC) and Alkaline Phosphate (ALP). Radiographic evaluation was done for rule out any bone involvement. Fine needle aspiration cytology 
(FNAC) revealed fibroma. The surgical correction was done under diazepam-ketamine anaesthesia and maintenance on isoflurane inhalation 
anaesthesia to remove the growths with gentle dissection. No any post-operative complication was encountered.
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nylon in an interrupted pattern (Fig. 2d).

 The calf recovered from anaesthesia smoothly. The 
post-operative prescription included antibiotic cefotaxime 
@20 mg/Kg body weight, twice daily for 5 days, analgesic 
inj. Meloxicam @0.2 mg/kg, once a day for 3 days and 
fluid therapy with inj. DNS 5% 1 litre twice a day for 3 
days till the calf started taking milk. Milk feeding/sucking 
was allowed in a bowl from the elevated platform. The 
telephonic follow-upon day 7 revealed that the calf was 
taking milk after surgery with no regurgitation; however, 
the calf was reported dead on day 10.

 Cleft palate is associated with embryological failure 
of the lateral palatine processes to fuse on the midline 
(Nelson and Stashak, 1983). Surgical access to the cleft is 
most difficult if it involves the caudal hard palate or the soft 
palate. Multiple approaches through the oral cavity, bilateral 
buccotomy, pharyngotomy, mandibular symphysiotomy 
and their various combinations have been tried for cleft 
palate closure (Keeling and Moll, 1995). If the defect is large 
and cannot be opposed with flaps, the use of Polypropylene 

mesh with the palatal mucosal flap has also been reported 
in calf with short-term successful outcome (Smolec et al., 
2010).

 The technique used in the present case was 
successful in repairing thedefect in the hard palate but 
could not be applied tothe soft palate due to its 
unapproachability even after bilateral commissurotomy. 
Such surgeries, particularly of the oral cavity become so 
extensive that general anaesthesia using inhalant gases 
becomes a must. Though, surgical success was achieved in 
the present case; the calf could not survive for long may be 
due to the secondary affections of pneumonia and 
dehydration. It could be anticipated that early presentation 
and repair could have been more prognostic for this calf.

 Feeding through nasogastric or pharyngostomy tube 
with the head down has been reported in the literature 
following the cleft palate repair (Nair et al., 2019) but 
normal feeding milk in a bowl from the elevated platform 
was also found successful on short-term follow-up in the 
present case.

Fig. 1. Chest radiographof the calf suffering from secondary cleft palate showing mild alveolar pattern in caudal and accessory lung lobes (a). The 
echocardiogram of the same calf in right parasternal longitudinal view showing no apparent congenital abnormality (b).

Fig. 2. Serial photographs of the surgery of calf suffering from secondary cleft palate. (a) The photograph showing commissurotomy. (b) The bi-
pedicle mucoperiosteal flap. (c) Sutured bi-pedicle flaps. (d) Sutured commissurotomy incisions.

11

CONCLUSION

 The present case study concludes that the cleft of 
hard palate in a cow calf can be successfully repaired using 
bi-pedicle flap method under general anaesthesia but 
requires bilateral commissurotomy to approach the cleft. 
However, the soft palate may not be approached. 
Moreover, the surgery should be conducted early in life so 
that the secondary affections of pneumonia and chronic 
dehydration can be avoided.
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 A cleft palate is a developmental anomaly with an 
opening between the oral and the nasal cavities due to 
failure of closure in facial processes such as the 
frontonasal, maxillary and mandibular processes (Smolec 
et al., 2010). Cleft palate is common in cow calves and 
lambs but their repair is difficult due to the small oral 
opening leading to difficult access to the cleft, and is 
therefore, less attempted. The present report describes the 
surgical correction of a secondary cleft palate involving 
the whole hard and soft palate in a Holstein Friesian 
crossbred cow calf.

 A 3.5-month-old, 45 kg Holstein-Friesian crossbred 
female calf was presented with a history of regurgitation of 
milk from the nose after suckling since birth. For the last 2 
months, frequent mucoid nasal discharge was recorded. The 
calf was very weak and dehydrated on clinical presentation. 
Oral examination revealed a longitudinal cleft involving 
the hard palate; however, the soft palate abnormality could 
not be detected.

 The respiration and heart rates of the calf were mildly 
elevated, but, the rectal temperature was within the normal 
physiological range. Chest auscultation revealed harsh 
sounds, particularly in the lower chest of both sides. The 
chest radiograph showed an alveolar pattern in the cranial 
and accessory lung lobes, suggesting aspiration pneumonia 
(Fig. 1a). No apparent congenital abnormality was recorded 
on the echocardiography (Fig. 1b). The prognosis and the 
risk involved with the surgical intervention were explained 
to the owner and the owner gave consent for the surgery.

 After 3 hours of fasting, the calf was administered 

with a combination of inj. Diazepam @ 0.2 mg/kg and 
inj.Ketamine @ 5 mg/kg for induction. A topping with inj. 
Propofol (@ 2 mg/kg) till effect was administered for 
endotracheal intubation using No. 14 ID tube. Anaesthesia 
was maintained with Isoflurane mixed in oxygen using a 
partial rebreathing circuit. Injection cefotaxime 1g was 
administered intravenously.

 The calf was restrained in a ventro-dorsal position. 
Elongated oral cavity with short commissures was the 
major limitation for access to the oral cavity, so it was 
decided to perform bilateral commissurotomy for surgical 
exploration of the palatal defect. Bilateral commissurotomy 
was done (Fig. 2a) under aseptic preparations and the oral 
cavity was opened with the help of bandages to visualize 
the extent of the palatal defect which was extensive 
involving both the hard and soft palates.

 Two parallel incisions were made on the mucosa of 
the hard palate on either side of the entire length of the 
defect just close to the dental arcade to create flaps for bi-
pedicle grafting (Fig. 2b). The flaps were undermined, 
reflected and elevated, and sutured in the centre over the 
defect starting from the caudal end in a lock-stitch suture 
pattern using Polydioxanone loop No. 1 (Fig. 2c). The 
continuous pattern was made interrupted at few places by 
applying knot and continuing further. It was not possible to 
approach the entire soft palatal defect, satisfactorily, for 
surgical closure. The bite taking and tightening of the 
sutures was difficult deep inside and even a few bites were 
repeated as they were tearing off the flap when tightened. 
The commissurotomy incisions were closed in two layers 
apposing mucous membrane using polyglactin 910 No. 1-
0 in a simple continuous pattern followed by skin using 

SUMMARY

 This report describes an attempt to surgically repair the secondary cleft palate involving the whole of the hard and soft palates in a 3.5-month-
old, 45 kg female Holstein-Friesian crossbred calf under general anaesthesia.  The calf had a history of nasal regurgitation of milk while nursing and 
bilateral mucoid nasal discharge since birth. The calf was very weak and had evidence of aspiration pneumonia on chest radiographs. A bilateral 
commissurotomy was done to enhance visualization of the palatal defect that involved hard and soft palate. Bi-pedicle mucoperiosteal flaps were 
made and were sutured in the centre just above the cleft using polydioxanone no. 1. Post-operative care included antibiotics, analgesics, and fluid 
therapy for the next 3-5 days. Milk feeding was advised in a bowl. The calf showed improvement with no regurgitation after milk intake on follow-up 
but was reported dead on day 10.

Keywords: Bi-pedicle flap; cleft palate; commissurotomy; cow-calf; regurgitation
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SUMMARY

 A five year oldLabrador bitch was brought with the history of prolonged pregnancy and exhibited clinical signs of greenish brown discharge 
for the past 12 hrs. Per-vaginal examination showed no foetus in the birth canal. Radiographic examination of abdomen revealed foetal skeleton. On 
trans-abdominal ultrasonographic examination, two dead fetus and one mummified foetus was identified.  Based on the history and diagnostic 
imaging modalities the case was tentatively diagnosed as foetal mummification. Under general anaesthesia using Ketamine (5 mg/kg) induction and 
maintenance with Isoflurane, a midventral laparotomy was performed. Two dead foetus in the abdominal cavity and one mummified foetus in the 
ruptured uterine horn were removed. Ovariohysterectomy(OH) was also performed. Post-operatively, the animal was administered intravenous 
fluids, antibiotics and analgesics for 5 days and animal made an uneventful recovery.

Keywords: Dog, Mummification, Uterine rupture
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 Dogs are thought to be the ideal companions for human 
being and hence dog breeding has gained popularity all over 
the world (Singh et al., 2019). Various obstetrical problems 
occur in bitches during the gestation period. Mummification 
of the fetus is a common issue in polytocous animals and 
rare in monotocous mammals (Roberts, 2004). Abnormalities 
in development or chromosomes, infectious agents (Herpes 
virus, Parvovirus), maternal endocrine disorders 
(hypothyroidism), contraceptive medications, uterine 
torsion and dystocia can result in embryonic and foetal 
death in dogs (Lefebvre, 2015). These conditions may 
change the uterine environment, resulting in foetal death 
and subsequent mummification. Foetal mummification 
occurs in second half of the gestation after ossification of 
the bones (Planellas et al., 2012). Uterine rupture is one of 
the rarely diagnosed clinical entities in canines (Niwas et 
al., 2017). This case study describes a rare case of uterine 
rupture in a she dog with a single mummified foetus and 
two normal dead foetus.

 A five year old Labrador bitch weighing 38 kg was 
presented with the history of prolonged pregnancy and 
exhibited signs of greenish brown discharge for the past 12 
hours. Per-vaginal examination showed no foetus in the 
birth canal. Radiographic examination revealed presence 
of foetal skeleton. On trans-abdominal ultrasonography 
examination, in a single window at the caudal end one 
fetus and one irregular hypoechoic small sized undefined 
skeletal structure With the absence of foetal fluids observed 
followed by in ovarian end other foetal skeleton was observed 
with absence of heart beat. Hemato-biochemical analysis 
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revealed slight increase in white blood corpuscles (WBC) 
count and hypoglycemia. Based on anamnesis and 
imaging modalities the case was tentatively diagnosed as 
foetal mummification.

 Preoperative antibiotic (Ceftriaxone 750 mg I/V) and 
opioid analgesic (Tramadol 50 mg S/C) were administered 
to the bitch. Preanaesthetics, Dexmeditomidine @ 0.5 µg/kg 
I/V and Diazepam 0.5 mg/kg I/V were given. Induction 
with Inj.Ketamine 5 mg/kg I/V and maintenance with 
Isoflurane under variable vapour pressure settings was 
followed. The dog was positioned in dorsal recumbency 
and a ventral midline incision was made from umbilicus to 
pubis to gain access into the abdominal cavity. Greenish 
fluid was noticed on opening the abdominal cavity with 
two fully developed dead foetus (Fig. 1). Upon abdominal 
cavity exploration, the involuted uterus was identified with 
multiple uterine ruptured spots on right horn (Fig. 2). On 
palpation of the right horn a small structure was felt near 
the caudal end of the horn. Upon exploring through the 
ruptured region a mummified foetus was retrieved (Fig. 3). 
OH was done and the abdominal cavity was lavaged with 
warm normal saline and metronidazole was infused into 
the abdominal cavity. The abdominal incision was then 
closed routinely. Postoperative fluid therapy, antibiotics, 
analgesic and alternate day dressing of the suture site was 
followed. After 48 hours, the bitch was eating and 
urinating normally and had recovered from the surgery 
without any major complications. Sutures were removed 
on tenth post-operative day.

 According to Jackson (2004) uterine rupture during 
whelping is most likely to occur in cases in which the 
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uterine wall is compromised by the presence of infection, a 
dead foetus, uterine torsion, or futile obstetrics procedures 
or excessively large doses of oxytocin. The reason for 
rupture of uterus in our case may be due to the presence of 
mummified foetus at the caudal end of the right horn. In 
dogs, presence of one or more mummified fetuses along 
with normally developing live fetuses in the same litter 
was observed by (Roberts, 2004). Present case also 
coincides as one mummified and two fully developed dead 
fetus were present. Radiographic examination revealed 
only two clear foetal skeletal structure. The mummified 
foetus could not be visualized in the present case. This is in 
coincidence with the findings of Sharma et al. (2022)  who 
reported foetal mummification in an American Bull dog in 
which three foetal skeletal  structures were visible on plain 
radiograph and upon c-section one live, two fully 
developed dead foetus and three mummified foetus were 
taken out. This indicates that mummified foetus may or may 
not be visible in plain radiographs. Haemato biochemical 
analysis revealed very slight increase in WBC count and 
hypoglycemia. This indicates uterine rupture might have 
occurred recently and since the animal was anorectic 
glucose level was slightly reduced. Johnston et al. (2001) 
observed extra-uterine foetal mummies accidentally found 

in the abdominal cavity covered with omentum or mesentery 
in dogs and cats. But contrary to this mummified foetus 
was present in the uterus and dead foetus was seen in the 
abdominal cavity covered with omentum. In this case the 
attempt was not made to suture the ruptured uterus because 
there were multiple ruptured sites in the horn of the uterus 
and opted OH. The suitable approach for the uterine rupture 
is OH combined with post-operative fluids and antibiotic 
therapy (Singhal et al., 2017; Niwas et al., 2023).
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 Fig. 3. One mummified fetus, two dead foetus and uterus with ovary

 Fig. 1. Foetus in the abdominal cavity  Fig. 2. Multiple spots of ruptured uterus
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tumour cells are round to oval, centrally placed, 
ovoidnucleus with moderate amount of eosinophilic 
cytoplasm. In few areas, the neoplastic cells are arranged 
radially around the small blood vessels called as palisade 
type (Figs. 3 & 4). The central portion of tumour mass had 
haemorrhages and necrosis. The histological features were 
consistent with the findings of Sivacolundhu et al. (2001), 
Oviedo-Peñata et al. (2020) and Kamdi, (2023).

 The neoplastic granulosa cells showed moderate 
positive reaction for pan-cytokeratin and negative for 
vimentin. This correlated with the finding of Riccardi et al. 
(2015) who reported that cytokeratin AE1/AE3 was 
positive for all epithelial derived ovarian tumours and 6 of 
8 granulosa cell tumours where as granulosa and epithelial 
cell tumours showed variable expression pattern for 
vimentin. Another study suggested that most of the 
sexcord stromal tumours were positive for AE1/AE3 
except for palisade type (Akihara et al., 2007). Granulosa 
cells and associated tumours were invariably negative for 
HBME-1, however 17 out of 18 ovarian epithelial cancers 
and normal ovarian surface epithelium tested positive 
(Banco et al., 2011). There are controversies in selection of 
IHC marker panel for differentiating the ovarian tumours 
in dogs so a comprehensive study is required.

 Based on the histological feature of palisade 
arrangement of neoplastic cells around the blood vessels 
and positive reaction of neoplastic cells to pan cytokeratin 
by immuno-histochemistry the tumour was confirmed as 
granulosa cell tumour.
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SUMMARY

 Granulosa cell tumour morphology is highly variable and creates diagnostic challenges. The present study investigated the morphological 
pattern, expression of pan-cytokeratin and vimentin in canine granulosa cell tumour. A ten year old female Great Dane was presented with the history 
of distended abdomen. Histologically the tumour mass consist of round to oval cells with ovoid nucleus arranged in sheets and radially around the 
small blood vessels. Immuno-histologically, the tumour cells were positive for pan-cytokeratin and negative for vimentin. Based on histology and 
immunohistochemistry the tumour was diagnosed as granulosa cell tumour.

Keywords: Dog, Granulosa cell tumour, Pan-cytokeratin, Vimentin
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 Canine ovarian neoplasms are categorized into four 
types depending on cell origin, epithelial tumours, germ 
cell tumours, sex cord stromal tumours and mesenchymal 
tumours (Agnew and Mac Lachlan, 2016). Among the 
ovarian tumours epithelial origin (46%) were more 
common than sex cord stromal (34%) and germ cell origin 
(20%) (Patnaik and Greenlee, 1987). Granulose cell 
tumours (GCTs) are relatively uncommon in canines 
compared to equines and bovines. This tumour arises from 
sex-cord stromal cells and observed in bitches along with 
other types of sex-cord stromal tumours (Perez-Marin et 
al., 2014; Kamdi et al., 2023). The GCTs are mostly round 
to spherical in shape, smooth surfaced and the size ranging 
from 20 to 30 cm diameter (Foster, 2006).

 GCTs secrete more progesterone, estradiol and 
alpha-inhibin (Pluhar et al., 1995), which results in swelling 
of vulva with vaginal discharge, persistent estrus, alopecia 
(Buijtels et al., 2010) and vaginal prolapse (Nak et al., 
2012). Histologically variety of growth patterns were 
observed in GCTs which includes macrofollicular, 
microfollicular, diffuse, trabecular and Sertoli-like, which 
is reported both in dogs and human beings. (Scully,1999; 
Riccardi et al., 2007). Granulosa cell tumours are very 
heterogeneous in both humans and dogs, which leads to 
diagnostic challenges. While immunohistochemistry 
(IHC) is widely used in human pathology to diagnose 
granulosa cell tumour, limited studies are available in dogs 
(Riccardi et al., 2007). The present study record the 
histological and immune-histochemical characters of 
granulosa cell tumour in a dog.

 A ten year-old female Great Dane was presented to 
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treatment with the complaint of recurrent mammary 
tumour and distended abdomen. The hemato-biochemical 
values were within normal range except slight monocytosis. 
The intra abdominal mass was surgically removed and 
fixed in 10 percent formalin for histopathological 
examination. The formalin fixed tissue sample was 
processed, embedded in paraffin waxthen sections were 
taken at 4 µm thickness and stained in Haematoxylin and 
Eosin (H&E). Another set of tissue sections were taken in 
poly L lysine coated slides and subjected to pan-
cytokeratin and vimentin staining. The IHC was performed 
as per the standard protocol described by manufacturer 
(Pathn Situ).

 As per the published literature the epithelial ovarian 
tumours are more common than germ cell tumours and sex 
cord stromal tumours (Patnaik and Greenlee, 1987). The 
mean agefor ovarian neoplasia in dogs were 10 years and 
ranging from 10 to 14 years, except with teratoma. The 
mean age of teratoma was 4 years and ranging from 2 to 9 
years (Patnaik and Greenlee, 1987). In the current study, 
the age of the dog was 10 years, this is well agreed with the 
findings of Patnaik and Greenlee (1987). Clinical examination 
revealed distended abdomen and serosanguineous discharge 
from the edematous vulva. Generally the dogs with granulosa 
cell tumour showed distended abdomen, lethargy, 
depression, vulvar swelling with bleeding, enlarged nipples, 
pyometra, cystic endometrial hyperplasia, persistent 
estrus and ascites (Zanghi et al., 2007; Goto et al., 2021). 
In Indian scenerio, invariably ovarian granulosa cell 
tumours are associated with pyometra (Khokhar et al., 
2022; Kumar et al., 2024; Narwade et al., 2024) this might 
be due to lack of awareness regarding ovariohysterectomy 
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practice followed in dogs. Further the retrospective studies 
on the clinical diagnostic aspects and biomarker analysis 
in ovarian granulosa cell tumours are spare in India.

 On physical examination, firm multiple palpable 
masses were appreciable in the mid abdomen and a firm 
irregular mass was seen in the left caudal mammary gland. 
The gross examination revealed a firm mass about 15×25 
cm in size with cystic space. The cut surface was gray to 

brown in colour (Fig. 1). The ovarian neoplasms were 
mostly unilateral (84 percent) except for Sertoli-Leydig 
cell tumours, which were bilateral nature (36 percent) 
(Patnaik and Greenlee, 1987) where as Chung et al. (2013) 
reported a rare bilateral ovary granulosa cell tumour with 
complex mammary carcinoma in a poodle dog. 
Histologically the tumour mass consistof sheet of cells 
with minimal stroma (Fig. 2) and follicular patterns. The 

Fig. 1. Granulosa cell tumour- Firm grey mass with cystic spaces.

Fig. 3. Neoplastic cells are arranged radially around the blood vessels, 
H&E x 100.

Fig. 5. Neoplastic cells showing positive reaction to pan-cytokeratin 
IHC x 100.

Fig. 2. Granulosa cell tumour showing sheet of neoplastic cells with 
minimal stroma, H&E x 100.

Fig. 4. Higher magnification of Fig. 3 H&E x 400.

Fig. 6. Neoplastic cells are negative for vimentin but stromal cells are 
positive. IHC x 100.
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 Dystocia refers to any difficulty in the parturition 
process that may reduce neonatal viability, result from 
maternal injury, or require manual assistance (Dutt et al., 
2020). Regardless of the breed, the incidence varies 
between 2-13% in mares (Ellerbrock and Wehrend, 2023). 
Fetal malposition involving limbs and neck during foaling 
is recognized as the single most common cause of dystocia 
in equines. Delay in cases of dystocia may negatively 
impact the survival of foal and mare, and future 
reproductive potential of mare. The proportion of dystocia 
is comparatively high in primiparous animals (Ball, 2005). 
Compared to other animal species, mares are less prone to 
dystocia, but the event is a true emergency and minute-to-
minute creates a difference in the survivability of foal and 
mare (Wilkins, 2008; Ruthrakumar et al., 2023). The 
present case study reports successful management of 
dystocia due to ventral deviation of the fetal neck and 
flexion of one forelimb in a primiparous mare through 
fetotomy.

HISTORY AND OBSERVATIONS

 A primiparous non-descript, a 2-year aged mare with 
ruptured water bags, straining and restlessness for the last 
10 hours was brought to VCC, LUVAS, Hisar. The case for 
first manipulated at the field level by local paravet staff and 
then referred to the LUVAS for further treatment. The 
mucous membranes of the animal were congested.  Rectal 
temperature and pulse rate were 101º F and 60/minute, 
respectively. The tail of the mare was bandaged and the 
perineum was cleaned properly with povidone iodine 
solution before starting obstetrical procedures. Vaginal 
examination with adequate lubrication with liquid paraffin 
after epidural anaesthesia using 3.5 ml of 2% lignocaine 
hydrochloride between first and second coccygeal vertebrae 
revealed scanty fetal fluid, dead fetus in anterior longitudinal 

presentation and dorso-pubic position with one forelimb 
extended in the birth canal and the second forelimb and 
head deviated in downward direction. The absence of fetal 
reflexes confirmed the presence of the dead fetus.

TREATMENT AND DISCUSSION

 Through obstetrical manoeuvres both the forelimbs 
were corrected and extended but the head was still not 
approachable. Further attempts were made to correct the 
posture and an eye hook was applied at the mandible and 
mild traction was applied which led to the fracture of the 
mandible. So, it was decided to go for fetotomy of the left 
forelimb and the head was brought into the birth canal. As 
the size of the pelvic cavity was smaller, the fetotomy of 
the fetal head was done at the level of the base of the neck 
and then traction was applied using a snare on the right 

rd thforelimb and eye hook between 3  and 4  thoracic 
vertebrae to deliver the foetus (Fig. 1). The dehiscence of 
placenta took place with delivery of the fetus. The mare 
was administered with Inj. Normal Saline 2 litres IV, Inj. 
Oxytocin 20 I.U. IV in 500 ml Normal Saline Solution, Inj. 
Ceftriaxone 4 g IM, Inj. Metronidazole 3500 mg IV, Inj. 
Chlorpheniramine maleate 159.25 mg IM, and Inj. 
Ascorbic Acid 5000 mg IM. The treatment was advised for 
the next five days. The mare recovered without any 
complications.

 The incidence of dystocia is lower in equines than in 
bovines, but the postural defects of limbs in equines result 
into serious difficulty in parturition than in bovines (Singh 
et al., 2017). Different obstetrical manoeuvres for 
resolving dystocia in equines for assisted vaginal delivery 
include repulsion, rotation, version and extension. 
Likewise, for controlled vaginal delivery caesarean 
section and fetotomy are the two options. Malposture of 
fetal extremities in the equines is the root cause of dystocia, 

SUMMARY

 A primiparous non-descript mare suffering from dystocia for the last 10 hours was brought to the Veterinary Clinical Complex (VCC). Per-
vaginal examination with proper lubrication with liquid paraffin revealed the presence of a dead fetus with one forelimb extended in the birth canal 
and the other forelimb and head deviated in the downward direction. As fetal fluid was scanty and the pelvis of the dam was narrow, manual per-
vaginal delivery of the male fetus was performed following fetotomy.  The dam had an uneventful recovery after 7 days post-partum.
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however faulty presentation and positions also occur to a 
lesser extent (Dutt et al., 2020).  When the fetus is dead, 
fetal fluid is scanty, the uterus is contracted and 
manipulations are not practicable, the immediate decision 
for further line of treatment should be undertaken. As per 
Vandeplassche et al. (1971) fetotomy in equines causes a 
lower mortality rate than caesarean operation.  Fetotomy is 
talented task in mares than in bovines because the birth 
cavity is longer and the fetal membranes may shed off 
faster (Frazer, 2001). Due care and expertise are required 
for fetotomy in equines, otherwise it may be potentially 
hazardous for the dam (Higgins and Wright, 1999; Singh et 
al., 2017). Caesarean section should be the last resort to 
relieve dystocia in equines because it can adversely affect 
the dam's general health and future fertility (Abernathy-
Young et al., 2012). The post-partum complications 
associated with caesarean section in equines include 

haemorrhage, peritonitis, incisional infection, retained 
placenta, toxic metritis and even death.  In the current case 
study, the dystocia was resolved through fetotomy with 
utmost care to deliver the dead fetus. In the present case, 
fetotomy was a clear-sighted decision to save the life of the 
dam.
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Fig. 1. Dead Fetus delivered through fetotomy
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was used as it supplies the correct balance of protein, 
vitamins and minerals necessary for the bird's health. 
These chicks were vaccinated with Newcastle disease 
vaccine (NCDV) at the age of 7 days via intranasal route. 
The chicks were kept in well ventilated rooms maintained 
at optimum temperature. The experiment was undertaken 
after taking prior permission from the Institutional Animal 

rdEthics Committee (IAEC) (Permission given in the 23  
IAEC meeting and proceedings of the same circulated vide 
memo no. VCC/IAEC/2022/1624-51 held on 12.04.2022).

Chemical used: Monocrotophos (MCP) procured from 
Sigma Aldrich was used in the present study. It was 
administered orally @ 5 ppm in feed [as used earlier by 
Babulal (2007) in his experiments].

 Curcumin (the active ingredient of turmeric i.e. 
Curcuma longa) used in the present study was procured 
from Sigma-Aldrich. Curcumin was fed orally along with 
feed @ 200 mg/ Kg of feed [as used earlier by Canales-
Aguirre et al. (2012) and Yadav et al. (2020) in their 
experiments].

Experimental design: One hundred and thirty-two (132) 
chicks at the age of 7 days were divided randomly into two 
groups (group A and B) of 66 chicks in each group. All the 
chicks of group A were given feed supplemented with 
curcumin (@ 200 mg/kg of feed) throughout the 
experiment. All the chicks of group B were given normal 
feed without any supplementation. At the age of 14 days, 
the chicks of groups A and B were divided into two 
subgroups (group A into A  and A , group B into B  and B ) 1 2 1 2

of 33 chicks each. All the chicks of group A  and B  were 1 1

given monocrotophos @ 5 ppm [as used earlier by Babulal 
(2007) in his experiments] in per kg feed up to the end of 
experiment. The chicks of group B  served as normal 2

control group i.e. without any curcumin and monocrotophos.

Estimation of haematological parameters: Blood samples 
were collected from six chicks of each subgroup directly 

th th st thfrom heart on 0, 7 , 14 , 21  and 28  day post initiation of 
monocrotophos feeding in sterile ethylene diamine tetra 
acetate (EDTA) coated vials for assessment of haematological 
parameters i.e. Hb, TEC, PCV by using Automatic 
Haematological Analyzer. From the values of Hb, TEC, 
PCV haematological indices particularly MCV and 
MCHC were calculated.

Statistical analysis: The data for various parameters were 
subjected to statistical analysis by using Duncan Multiple 
Range Test at 5.0% level of significance using SPSS 17.0 
version software. Individual means were compared for 
statistical significance using the least significance 
difference.

RESULTS AND DISCUSSION

 The mean values of haemoglobin concentration and 
total erythrocyte count were significantly (P≤0.05) lower 
in both the monocrotophos administered groups (A  and 1

B ) as compared to control group (B ) from 21 days post 1 2

monocrotophos administration. More or less similar 
results have been reported due to monocrotophos toxicity 
by various workers (Siddiqui et al., 1991; Gupta et al., 
2008; Kant et al., 2018). Haemolysis caused by 
monocrotophos may be a credible cause of reduced 
haemoglobin and total erythrocyte count (Singh et al., 
2004). However significant (P≤0.05) improvement in 
haemoglobin concentration was observed in the curcumin 
supplemented group (A ) chicks as compared to group B  1 1

from 21 DPMA onwards. Kumar (2014) revealed in his 
studies that there was significant increase in haemoglobin 
concentration after turmeric supplementation in post 
kidding goats. In curcumin supplemented group (A ) the 2

haemoglobin concentration and total erythrocyte count 
were comparable to the control group (B ) as there was no 2

significant change noticed (Table 1 and 2).

 Significant increase in mean percent packed cell 
volume (PCV) values was observed in both the monocrotophos 
administered groups (A  and B ) as compared to control 1 1

group B  (Table 3). Similar findings were reported by 2

Sunmonu and Oloyede (2010) in rats and Gupta et al. 
(2008) in chicken. The significant increase in Packed Cell 
Volume (PCV) after administration of Monocrotophos in 
broiler chickens can be attributed to a combination of 
factors, including haemolysis, dehydration, stress response, 
inhibition of acetylcholinesterase, and a direct effect on 
erythropoiesis. Monocrotophos causes red blood cell 
damage, leading to haemolysis, and dehydration, resulting 
in a decrease in plasma volume. Additionally, it triggers a 
stress response, releasing stress hormones that constrict 
blood vessels, and inhibits acetylcholinesterase, leading to 
increased acetylcholine levels that also constrict blood 
vessels. These factors contribute to an increase in PCV, as 
the concentration of red blood cells in the blood rises.

 Mean corpuscular volume (MCV) and mean 
corpuscular haemoglobin concentration (MCHC) values 
were calculated from the values of Hb, TEC and PCV. 
MCV values were significantly (P≤0.05) higher in both the 
monocrotophos administered groups (A  and B ) as 1 1

compared to control group (B ) from 21 DPMA onwards. 2

There was significant (P≤0.05) decrease in MCV in group 
A  as compared to group B  from 14 DPMA onwards. The 1 1

MCV values were comparable in groups A  and B  throughout 2 2

the experiment (Table 4).

 The values of percent MCHC were found to be 
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significantly (P≤0.05) lower in both the monocrotophos 
administered groups (A  and B ) as compared to control 1 1

group (B ) from 14 DPMA onwards in group B  and only 2 1

on 21 DPMA in group A . There was significant (P≤0.05) 1

improvement percent MCHC values in group A  as 1

compared to group B  from 21 DPMA onwards. The values 1

of percent MCHC were comparable in groups A  and B  2 2

throughout the experiment (Table 5). These findings 

revealed that there was macrocytic hypochromic anaemia 
in monocrotophos intoxicated chicks which was more 
severe in group B  as compared to group A . The decrease 1 1

in Hb and TEC concentrations due to monocrotophos 
intoxication might be due to haemorrhages observed in the 
present study, responsible for hypochromic anaemia. 
Regarding, macrocytic anemia, it might be due to severe 
diarrhea causing dehydration resulting in hemoconcentration 

Table 1. Haemoglobin concentration (g/dl, mean ± S.E.) of broiler chicks in different experimental groups

Groups Day post monocrotophos administration (DPMA)

 0 DPMA 7 DPMA 14 DPMA 21 DPMA 28 DPMA

a a a b bA  (MCP+CUR) 9.05 ±0.09 9.17 ±0.17 8.75 ±0.21 8.48 ±0.22 8.60 ±0.161

a a b bc bA  (CUR) 8.90 ±0.15 9.38 ±0.20 9.48 ±0.27 9.18 ±0.17 9.35 ±0.332

a a a a aB  (MCP) 8.82 ±0.14 8.90 ±0.26 8.50 ±0.13 6.32 ±0.33 6.37 ±0.221

a a ab c bcB  (C) 9.05 ±0.08 9.30 ±0.14 9.10 ±0.16 9.30 ±0.3 8.98 ±0.152

a, b, c: Means with unlike superscript in the column differ significantly (P  0.05)
Here in table MCP means-Monocrotophos; CUR means- Curcumin; C means- Control

Table 3. Packed cell volume (%, mean ± S.E.) of broiler chicks in different experimental groups

Groups Day post monocrotophos administration (DPMA)

 0 DPMA 7 DPMA 14 DPMA 21 DPMA 28 DPMA

a ab abA  (MCP+CUR) 29.87 ±0.47 30.37 a ±0.63 30.90 a ±0.6 30.91 ±0.55 31.28 ±0.811

a a a a aA  (CUR) 30.17  ±0.3 30.13  ±0.46 29.90  ±0.4 29.87  ±0.58 29.85  ±0.352

a a a b bB  (MCP) 30.03  ±0.29 30.73  ±0.44 31.27  ±0.86 32.02 ±0.66 32.57 ±0.371

a a a a aB  (C) 30.15  ±0.23 29.7  ±0.77 29.75  ±0.44 30.06  ±0.15 30.19  ±0.592

a, b, c: Means with unlike superscript in the column differ significantly (P 0.05)
Here in table MCP means- Monocrotophos; CUR means- Curcumin; C means- Control

Table 2. Total erythrocyte count (106/µl, mean ± S.E.) of broiler chicks in different experimental groups

Groups Day post monocrotophos administration (DPMA)

 0 DPMA 7 DPMA 14 DPMA 21 DPMA 28 DPMA

a a b a bA  (MCP+CUR) 2.27 ±0.04 2.30 ±0.15 2.33 ±0.05 2.09 ±0.16 1.92 ±0.181

a a b b cA  (CUR) 2.29 ±0.02 2.47 ±0.09 2.41 ±0.04 2.54 ±0.08 2.90 ±0.142

a a a a aB  (MCP) 2.33 ±0.08 2.31 ±0.08 2.10 ±0.12 1.83 ±0.09 1.48 ±0.051

a a b b cB  (C) 2.30 ±0.06 2.21 ±0.09 2.45 ±0.03 2.52 ±0.08 2.72 ±0.062

a, b, c: Means with unlike superscript in the column differ significantly (P 0.05)
Here in table MCP means-Monocrotophos; CUR means- Curcumin; C means- Control

Table 4. Mean corpuscular volume (femto litres, mean± S.E.) of broiler chicks in different experimental groups

Groups Day post monocrotophos administration (DPMA)

 0 DPMA 7 DPMA 14 DPMA 21 DPMA 28 DPMA

a a a b bA  (MCP+CUR) 131.88 ±3.98 134.43 ±8.23 132.76 ±2.85 152.58 ±12.47 168.70 ±12.761

a a a a aA  (CUR) 131.96 ±1.51 122.88 ±5.21 124.37 ±2.12 118.02 ±3.31 104.37 ±6.372

a a b c cB  (MCP) 129.67 ±3.58 134.28 ±5.98 151.07 ±8.73 177.40 ±9.72 221.88 ±7.561

a a a a aB  (C) 131.51 ±3.41 135.42 ±6.51 121.47 ±1.88 119.93 ±3.78 111.21 ±1.962

a, b, c: Means with unlike superscript in the column differ significantly (P 0.05)
Here in table MCP means- Monocrotophos; CUR means- Curcumin; C means- Control
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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Fig. 1. Dead male foal with fetal membrane after delivery
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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heat cycles before exhibiting an obvious cycle (Sridevi, 
2015). Two bitches exhibited signs of vomition on 2nd day 
of treatment but not thereafter. This is in line with the 
findings of Verstegen et al. (1998) who observed repeated 
vomition after treatment with cabergoline in one of the 
treated bitches. Cabergoline is reported to have adverse 
effects like vomition and hair discoloration (Mogheiseh et 
al., 2017). Five bitches expressed estrus signs (Fig. 2) with 
EVC indicating ≥80% anuclear and superficial cells 
together with few or no RBCs, no neutrophils, no bacteria 
(Fig. 1) and were bred toelite male dogs on day 2, 4, and 6 
of estrus period. All the five bitches conceived indicating a 
100% pregnancy rate and whelped with litter size ranging 
between 1-7 pups (Fig. 4). The observed conception rate in 
the present study is in agreement with Bisen et al. (2022) 
who reported 100% pregnancy but higher than that 
(66.67%) observed by Smitty et al. (2019). The mean litter 
size was 4.8 which is lower than the findings of Smitty et 
al. (2019) i.e. 6.25±1.75 and Bisen et al. (2022) i.e. 5.2± 
0.97. Litter size may also be attributed to genetics, breed, 
age, parity, nutrition and time of mating.

CONCLUSION

 In this study, cabergoline effectively induced estrus 
in 71.43% anestrus Mudhol hound bitches, following a 
mean duration of treatment for 38.6±4.5 days. Notably, 
primary anestrus in younger bitches may explain non-
responsiveness. Despite minimal adverse effects, all 
successfully induced females exhibited 100% pregnancy 
and whelped with a mean litter size of 4.8 pups. This 
research highlights cabergoline as a promising tool for 

managing anestrus in Mudhol hound bitches, emphasizing 
its potential role in enhancing reproductive outcomes in 
this breed.
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in primary anestrus. Primary anestrus is common in 
bitches in the age group of 2-3 years because some large 

breeds of dog may not begin to cycle until 24 months of age 
and while some small breeds may experience several silent 

Table 1. Onset of proestrus, conception and litter size in treated dogs

Bitch no. Age Treatment Interval from onset of treatment Conception Litter size
 (in years) duration (days) to start of proestrus (days)

1 3 47 53 + 1

2 8 32 31 + 3

3 6.5 16 14 + 7

4 6.5 47 46 + 6

5 2 34 32 + 7

6 1.5 47   

7 2.5 47   

Mean±SEM 4.3±1.0 38.6±4.5 35.2±6.7  4.8±1.2

SD 2.6 12.0 15.1  2.7

Fig. 1. EVC of bitch in Estrus showing ≥80% cornified and superficial 
cells

Fig. 3. Mating of bitch in estrus with elite male dog

Fig. 2. Bitch exhibiting estrus symptoms

Fig. 4. Bitch with the litter after whelping
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 Canine breeding is a rapidly evolving industry and 
there is influx of exotic breeds of dogs into India for 
breeding motives (Singh et al., 2019). Mudhol hound is 
one among the three registered Indian dog breeds. It is a 
sturdy dog and a keen sight hound. They are known for 
hunting, guarding and even racing. The estrus cycle ranges 
from 8 to 12 months. Though they breed throughout the 
year, breeding is more pronounced during winters. A 
healthy Mudhol hound has anestrus period ranging from 4 
to 5 months. The prolongation of anestrus period beyond 
this is considered abnormal. Abnormal anestrus is 
classified as primary and secondary anestrus. The bitch is 
considered to be in primary anestrus if she does not exhibit 
any estrus until she attains 24 months of age, and 
secondary anestrus if she does not exhibit estrus within 10-
18 months from the previous estrus phase (Nak et al., 
2012). Cabergoline is a drug used in bitches to shorten the 
anestrus period or to treat infertility caused by anestrus. 
Cabergoline is a dopaminergic ergot alkaloid with an anti-
prolactinergic effect (Rains et al., 1995). Cabergoline is 
indicated at a dose of 5 µg/kg body weight to promote 
estrus in dogs and has been shown to be effective at lower 
doses (0.6 µg/kg) (Cirit et al., 2007).

MATERIALS AND METHODS

 The study was carried out for a period of 3 months 
during June to August 2022 at Canine Research and 
Information Center, Timmapur, Mudhol, Karnataka. 
Exfoliative vaginal cytology (EVC) was performed on 30 
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Mudhol hound bitches, and the cases with EVCs showing 
80-90% parabasal cells and 10-20% intermediate cells 
were inferred as anestrus. Total seven dogs in anestrus 
(N=7) between 1.5 to 8 years of age were selected and 
treated with a daily oral dose of cabergoline at the rate of 5 
μg/kg body weight. The treatment was given upto two days 
following the onset of proestrual bleeding or for a 
maximum duration of 47 days. The EVC was performed 
every third day during the treatment duration to assess the 
progress of the treatment and then every second day after 
the proestrual bleeding until 80% superficial and 
anuclear/cornified cells were observed (Fig. 1). The dogs 
were in estrus at this point and were mated with elite Mudhol 
hound males (Fig. 3). Thus, the effect of cabergoline in 
inducing estrus in Mudhol hounds was studied.

RESULTS AND DISCUSSION

 The onset of proestrus, conception and litter size in 7 
treated bitches is presented in Table 1. Five bitches out of 
seven (71.43%) exhibited proestrual bleeding within 1 to 
53 days from the start of the treatment. The mean duration 
from the start of treatment to onset of proestrual bleeding 
was 35.2±6.7 days. The mean duration of treatment was 
38.6±4.5 days. The length of treatment days in the current 
study is possibly high as most of the bitches were in early 
anestrus (The previous estrus observed was: two bitches 
were in primary anestrus, 4 bitches: 90-110 days before the 
start of treatment and 1 bitch :130 days before the start of 
treatment). The two bitches which did not respond to 
treatment were in the age group of 1.5 to 2.5 years and were 
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ABSTRACT

 The objective behind the study was to evaluate the impact of cabergoline for the treatment of anestrus in Mudhol hound (MH) bitches. 
Exfoliative vaginal cytology (EVC) was performed on 30 MH bitches between 1.5 to 8 years age and maintained at Canine Research and Information 
Center, Timmapur, Mudhol, Karnataka. Seven bitches were found to be in anestrus according to EVC and were selected for treatment with 
cabergoline at the dose rate of 5µg/kg body weight orally until two days following the onset of proestrual bleeding, or a maximum of 47 days. As a 
result, 5 bitches (71.43%) exhibited proestrual bleeding after mean of 38.6±4.5 days without exhibiting major adverse effects. The mean duration 
from start of the treatment to onset of proestrual bleeding was 35.2±6.7 days. The two bitches which did not respond to treatment were possibly in 
primary anestrus. All the five bitches after exhibiting estrus as confirmed by EVC were bred to elite MH male dogs. All the bitches conceived with the 
100% pregnancy rate and whelped with litter size ranging between 1-7 pups. Thus, cabergoline is a promising drug for managing anestrus in MH 
bitches and thereby enhancing reproductive outcomes in this breed.
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Laboratories India Pvt. Ltd.) and Phosphorus (using kit by 
Diatek Healthcare India Pvt. Ltd.). Copper, Iron and Zinc 
were estimated by atomic absorption spectrophotometer 
after digesting the serum sample with triple acid according 
to the method of Krishna and Ranjhan (1980).

 Results obtained were analysed statistically at 5% 
and 1% using One-way Anova and post-hoc test DMRT. 
Box and whisker plot was generated to observe 
distribution of data. Per cent coefficient of variation 
(CV%) of different groups for different minerals was 
calculated from coefficient of variation for different days 
within each group using the formula as CV% = (standard 
deviation/mean) x 100.

RESULTS AND DISCUSSION

 Table 1 represents comparison of serum levels 
(Mean ± SE) as well as Fig. 1 depicts the box and whisker 
plots for serum calcium, phosphorus, copper, iron and 
zinc, respectively. Box and whisker plots have been shown 
to visualize the individual data point spread and five-
number summary i.e. minimum, first quartile, median, 
third quartile, and maximum. It also displays the outliers.

Serum Calcium concentration: As compared to levels of 
calcium in present study, various studies have also 
reported similar, higher or lower levels. Arya (2008) in 
Black Bengal goats at Ranchi (Jharkhand) with 10mg 
progesterone (i/m injection) for 12 days reported levels of 
calcium at 0-day as 6.98±0.70 mg/dl, at estrus, as 
9.07±0.68 mg/dl in treatment as well as 7.34±0.33 mg/dl - 

stin control and 8.11±0.30 mg/dl at 21  day post-service. 
Saribay et al. (2020) at Hatay (Turkey) in Damascus goats 
treated by IVPS (30 mg FGA) for 12 days along with I/m 
injection of 0.075 μg cloprostenol reported 9.60±0.10 
mg/dl at 0-day, 9.20±0.10 mg/dl at sponge removal and 

th9.40±0.10 mg/dl at 15  day post-estrus. Calcium has been 
reported as 9.58±0.01 mg/dl by Kumar (2017) in local 
goats at Telangana (Hyderabad) at 0 day. During post-
estrus calcium valued as 8.98±0.13 mg/dl in Arbia goats 
(Allaoua and Mahdi, 2018)) and 9.23±0.69 mg/dl in Surti 
goats (Pandya, 2009) were reported. Chaudhary (2017) in 
Surti does at Navsari (Gujarat) found calcium as 9.77±0.25 

thmg/dl before treatment and 9.77±0.25 mg/dl at 40  day 
post-service.

 Non-significant fluctuation have been reported by 
Arya (2008), Gangaram (2013) in Osmanabadi goats with 
IVPS (350 mg natural progesterone) for 14 days at Bidar 
(Karnataka), Kumar (2017) in local goats with IVPS (350 
mg natural progesterone) for 12 days at Telangana 
(Hyderabad), Chaudhary (2017) in Surti does using teaser 
buck for 11 days and at Navsari (Gujarat) by Saribay et al. 
(2020).

Serum Phosphorus concentration: Similar to the present 
research, various studies have reported higher or lower 
levels of serum phosphorous. Saribay et al. (2020) 
reported serum phosphorus concentration before treatment 
as 4.40±0.30 mg/dl, 5.30±0.30 mg/dl on the day of estrus 

thand 5.10±0.30 mg/dl at 15  day post-estrus. Arya (2008) 
reported phosphorus as 7.02±0.22 mg/dl before treatment, 
4.39±0.40 mg/dl and 6.80±0.59 mg/dl in treatment and its 
control group on the day of estrus and 4.45±0.45 mg/dl at 

st21  day post-service in treatment group. Chaudhary (2017) 
reported phosphorus as 5.73±0.44 mg/dl before treatment 

thand 5.14±0.60 mg/dl as well as 8.19±0.92 mg/dl at 40  day 
post-service in treatment and control groups.

 Mean serum phosphorus level of Surti does differ 
significantly (p<0.05) between different groups at 0-day 

thand 11  day whereas within the groups was observed to 
vary either significantly (p<0.01) or non-significantly 
(p>0.01) between different days. Non-significant 
fluctuation in the mean serum phosphorus level at 0-day, 

ston the day of estrus and 21  day post-estrus was reported 
th thby Arya (2008); at 0-day, 6  day and 14  day by Gangaram 

th th(2013); at 0-day, 6  day and 12  day by Kumar (2017); at 0-
rd th thday, 3  day, 11  day and 40  day post-service by 

Chaudhary (2017) in Surti does synchronized by teasing 
with sexually active buck for 11 days and its control group 
at Navsari (Gujarat) as well as 0-day, on the day of estrus 

thand 15  day post-estrus by Saribay et al. (2020).

Serum Copper concentration: As compared to levels of 
copper in present study, various studies have also reported 
similar, higher or lower levels. Arya (2008) reported 
copper levels as 0.650±0.019 µg/ml before treatment, on 
the day of estrus as 0.673±0.020 µg/ml in treatment and 

st0.664±0.018 µg/ml in control group and at 21  day post-
estrus as 0.744±0.016 µg/ml in treatment and 0.656±0.018 
µg/ml in control group. Chaudhary (2017) reported copper 
levels as 0.082±0.012 µg/ml at 0-day and 0.076±0.015 

thµg/ml and 0.087±0.014 µg/ml at 40  day post-service in 
treatment and its control group.

 Mean serum copper level of Surti does was observed 
to have significant (p<0.05) different between different 

thgroups at 11  day as well as on the day of estrus whereas 
within groups there was either significant (p<0.01) or non-
significant (p>0.01) variations between different days. 
Trend of fluctuation in the mean serum copper level 
similar to present study has been reported at 0-day, on the 

stday of estrus and 21  day post-estrus was reported by Arya 
(2008). While, non-significant difference in the mean 

rd thserum copper level at 0-day, 3  day, 11  day, on the day of 
thestrus and 40  day post-service was observed by 

Chaudhary (2017) in Surti does synchronize by teasing 
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 Goats (Capra hircus) referred as “poor man's cow” 
are commonly reared in Indian sub-continent for meat, 
milk, fibre and skin (MacHugh and Bradley, 2001). Their 
suboptimal reproduction performance hinders to cater 
surge in demand for its production. The indidance of 
infertility in goats has been reported as 11.5% with 
anoestrous as major cause (Dutt et al., 2010). Non-
efficient reproductive management can be overcome by 
synchronization of oestrous cycle. Macrominerals such as 
Calcium and Phosphorus are indispensable for structural 
integrity of bones, muscle function, hormonal regulation, 
cellular processes and overall reproductive health during 
estrous cycle. Microminerals such as Iron, Zinc and 
Copper contribute to proper functioning of estrous cycle 
by supporting processes such as oxygen transport, energy 
metabolism, enzyme activity, hormonal regulation, and 
reproductive tissue development. Reduction in 
reproductive efficiency due to mineral deficiency (Ahuja 
and Parmar, 2017) has been stated as one of the causes 
highlighting the critical role of minerals in maintaining 
reproductive performance. Thus, based on importance of 
knowing the variation of serum mineral profile especially 
under different synchronization and lack of such studies as 
well as considering the fact that Surti breed is native to 
south Gujarat, present study was planned with the 
objective to study serum macro and micro mineral profile 
of Surti goats under different synchronization protocol.

MATERIALS AND METHODS

 Present study was done at AICRP (Surti Goat) at 
LRS, Navsari (KU, Gujarat) between June, 2018 and May, 
2019. Thirty healthy Surti goats were randomly selected 
irrespective of parity and were equally divided in five 
groups viz. G1, G2, G3, G4 and G5 with 6 goats in each 
group, separated from bucks and maintained under farm's 
standard housing and managemental conditions. They 
were allowed to graze 4-5 hours during day, offered 
concentrate mixture (250 g/animal/day) along with ad-lib 
green fodder (Hybrid Napier/Jowar and tree leaves) and 
water. Oestrus synchronization of G1 group was done 
using intra-vaginal sponges (IVPS) impregnated with 
60mg Medroxyprog-esterone acetate (MAP) for only 11 
days. G2 and G3 groups were similar to G1 but there was 
simultaneous exposure to sexually active apronized buck 
in G2 group whereas 125μg cloprostenol was administered 
intramuscularly at the time of sponge removal in G3 group. 
G4 group were only teased with sexually active aproned 
buck during 11 days and G5 acted as control without any 
treatment.

 Whole blood was collected from jugular vein in 
vacutainers without anticoagulant on day 0 (before 
treatment), day 5 (during treatment), day 11 (at the end of 
treatment), on day of observed estrus and day 45 of post 
service. Serum was separated and used for determining 
concentrations of Calcium (Using kit by Randox 

SUMMARY

 The study was performed to study serum macro and micro mineral profile in Surti goats under different estrus synchronization protocols. 
Thirty Surti goats were divided into five groups (n=6 each) as G1, G2 and G3 were implanted with intra-vaginal progestagen sponges for 11 days, 
without and with exposure to buck in G1 and G2, and with injection of 125 μg cloprostenol at sponge removal in G3 group. G4 was exposed to buck 

thonly for 11 days, while G5 acted as control with no treatment. Blood was collected on day 0, 5, 11, at estrus and 45  day post-service to analyse serum 
thcalcium, phosphorus, copper, iron and zinc. Significant (p<0.05) differences between groups were observed for calcium at 11  day, phosphorus at 0-

th th thday and 11  day, copper at 11  day as well as on the day of estrus, iron at 0-day as well as 5  day and zinc at all days. Within the groups i.e. between days 
differences in levels were either significant (p<0.01) or non-significant (p>0.01). However, all the values were in normal physiological range. Thus, 
the present study was successful in establishing the important serum macro and mineral profile in Surti goats under different oestrous synchronization 
protocols. Minimum variation in serum levels of calcium, phosphorus and zinc under synchronization protocol of IVPS for 11 days followed by 125 
μg cloprostenol Intra muscular injection may further be explored in future such studies.
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Table 1. Serum macro and microminerals (Mean±SE) at different time intervals/ days in treatment and control groups of 
Surti does under different synchronization protocols

Days G1 G2 G3 G4 G5 Overall F value P value

Serum Calcium concentration (mg/dl)

aW aW aX aW aY X0 day  9.41±0.42  9.87±0.79  10.20±0.31  9.78±0.36  9.23±0.22  9.70±0.20  0.69 0.61
th aW aW aX aW aWX W5  day  10.17±0.62  10.30±0.67  10.96±0.47  10.41±0.38  10.34±0.34  10.44±0.22  0.35 0.84

th bW bW aW bW bXY W11  day  11.02±0.66  10.32±0.59  12.86±0.57  9.70±0.58  10.06±0.16  10.79±0.31  5.35** 0.00
aW aW aX aW aWX WEstrus  10.32±0.54  10.88±0.40  11.12±0.52  10.96±0.66  10.92±0.43  10.84±0.22  0.34 0.85

th aW aW aX aW aW W45  day 10.23±0.21  10.02±0.78  10.82±0.43  9.80±0.50  11.26±0.32  10.43±0.22  1.52 0.23
b b a b bOverall 10.23±0.23  10.28±0.28  11.19±0.25  10.13±0.23  10.36±0.18  10.44±0.11 3.22* 0.01

F value 1.21 0.34 4.52** 1.14 6.46** 3.70** - -

P value 0.33 0.85 0.00 0.36 0.00 0.00 - -

Serum Phosphorus concentration (mg/dl)

aW bcW cY bcWX bW W0 day  9.42±0.61  6.15±0.35  5.31±0.38  6.28±0.94  7.36±0.46  6.90±0.36  7.20** 0.00
th aX aW aX aW aW W5  day  7.08±0.61  6.53±0.80  6.64±0.40  7.57±0.76  7.59±0.39  7.08±0.27  0.66 0.63

th abX abW aW bX aW W11  day  6.26±0.98  6.38±0.51  7.73±0.38  5.35±0.53  7.70±0.57  6.69±0.31  2.66* 0.05
aX aW aXY aWX aW WEstrus  7.17±0.30  6.43±0.15  6.35±0.29  6.58±0.51  7.52±0.49  6.81±0.18  1.86 0.15

th aWX aW aW aWX aW W45  day 7.84±0.61  6.62±0.48  7.88±0.37  6.97±0.41  8.55±0.98  7.57±0.28  1.61 0.20
a b b b aOverall 7.55±0.34  6.42±0.21  6.78±0.23  6.55±0.30  7.75±0.27  7.01±0.13 4.80** 0.00

F value 3.22* 0.12 8.46** 1.58 0.58 1.46 - -

P value 0.03 0.97 0.00 0.21 0.68 0.22 - -

Serum Copper concentration (µg/ml)

aW aX aW aX aY Y0 day 0.092±0.007  0.089±0.009  0.097±0.004  0.083±0.005  0.072±0.015  0.086±0.004  1.20 0.33
th aW aW aW aW aW W5  day  0.109±0.010  0.117±0.012  0.109±0.007  0.110±0.006  0.128±0.007  0.115±0.004  0.87 0.50

th aW abWX abW bWX bXY X11  day  0.115±0.008  0.098±0.008  0.103±0.005  0.092±0.008  0.090±0.005  0.100±0.003  2.16* 0.05
aW bWX bW bWX abWX XEstrus  0.117±0.005  0.090±0.006  0.096±0.003  0.097±0.011  0.105±0.003  0.101±0.003  2.59* 0.05

th aW aWX aW aWX aXY X45  day 0.108±0.013  0.103±0.008  0.102±0.007  0.103±0.009  0.087±0.003  0.100±0.004  0.82 0.52
a a a a aOverall 0.108±0.004  0.100±0.004  0.101±0.002  0.100±0.004  0.100±0.005  0.100±0.002 1.48 0.21

F value 1.16 1.72* 0.91 1.65* 6.87** 7.39** - -

P value 0.35 0.05 0.47 0.05 0.00 0.00 - -

Serum Iron concentration (µg/ml)

bW bW abW abW aW W0 day 1.323±0.141  1.430±0.079  1.475±0.024  1.613±0.116  1.751±0.097  1.518±0.050  2.79* 0.05
th aW aW abW bX aW W5  day  1.629±0.107  1.649±0.106  1.501±0.050  1.267±0.069  1.735±0.085  1.556±0.047  4.48** 0.00

th aW aW aW aX aW W11  day  1.560±0.072  1.429±0.121  1.582±0.077  1.379±0.049  1.568±0.059  1.504±0.036  1.36 0.27
aW aW aW aWX aW WEstrus  1.423±0.177  1.510±0.090  1.455±0.109  1.408±0.027  1.626±0.100  1.484±0.048  0.62 0.65

th aW aW aW aW aW W45  day 1.544±0.127  1.500±0.068  1.679±0.184  1.607±0.048  1.584±0.059  1.583±0.047  0.38 0.82
b b ab b aOverall 1.496±0.057  1.503±0.042  1.538±0.046  1.455±0.038  1.653±0.037  1.529±0.020 2.83* 0.03

F value 0.88 0.90 0.78 4.85** 1.08 0.76 - -

P value 0.49 0.48 0.55 0.00 0.39 0.55 - -

Serum Zinc concentration (µg/ml)

aWX bW cX dW cX XY0 day 0.878±0.03  0.793±0.02  0.682±0.02  0.553±0.04  0.654±0.03  0.712±0.02  19.23** 0.00
th aY aW bX bW bX Y5  day  0.730±0.02  0.740±0.03  0.645±0.02  0.629±0.03  0.603±0.03  0.669±0.02  6.00** 0.00

th bXY dX aW cW cWX X11  day  0.830±0.05  0.583±0.03  0.975±0.03  0.691±0.04  0.702±0.02  0.756±0.03  17.82** 0.00
aW bX aW bW bWX WXEstrus  0.985±0.02  0.603±0.02  1.032±0.03  0.632±0.09  0.713±0.02  0.793±0.04  22.37** 0.00

th abWX abcW aW cW bcW W45  day 0.969±0.08  0.799±0.05  0.995±0.05  0.731±0.08  0.766±0.06  0.852±0.04  3.18* 0.03
a b a b bOverall 0.878±0.03  0.704±0.02  0.866±0.03  0.647±0.03  0.688±0.02  0.757±0.01 17.16** 0.00

F value 5.13** 10.28** 32.64** 1.26 3.09* 5.86** - -

P value 0.00 0.00 0.00 0.31 0.03 0.00 - -

Means bearing different superscripts within a column (between time intervals/days) differ significantly (**p<0.01 & *p<0.05) and means bearing 
different subscripts within a row (between the group) differed significantly (*p<0.05 & **p<0.01) G1 = Intra-vaginal sponge, G2 = Intra-vaginal 
sponge + Buck effect, G3 = Intra-vaginal sponge + PGF2α, G4 = Buck effect, G5 = Control
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Fig. 1. (a-e) Box and Whisker plots (f): Coefficient of variation (CV) % of Serum macro and microminerals
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with sexually active buck for 11 days and its control group 
at Navsari (Gujarat).

Serum Iron concentration: As compared to levels of iron 
in present study, various studies have also reported similar, 
higher or lower levels. Arya (2008) reported serum iron 
levels as 1.821±0.012 µg/ml and on the day of estrus as 
2.054±0.019 µg/ml in treatment and 1.821±0.038 µg/ml in 

stcontrol group and at 21  day post-estrus as 1.851±0.016 
µg/ml in treatment and 1.801±0.041 µg/ml in control 
group. Chaudhary (2017) in Surti does at Navsari (Gujarat) 
reported serum iron levels as 0.108±0.014 µg/ml at 0-day, 

th0.116±0.027 µg/ml and 0.100±0.016 µg/ml by at 40  day 
post-service.

 Mean serum iron level of Surti does was significantly 
th(p<0.05) different between groups at 0-day as well as 5  

day and found to vary within the groups either significantly 
(p<0.01) or non-significantly (p>0.01) between different 
days. Similar to present study, trend of fluctuation in the 

stmean serum iron level at 0-day, on the day of estrus and 21  
day post-estrus was reported by Arya (2008). While, non-
significant difference in the mean serum iron level at 0-

rd th thday, 3  day, 11  day, on the day of estrus and 40  day post-
service was observed by Chaudhary (2017) in Surti does 
synchronize by teasing with a sexually active buck for 11 
days and its control group at Navsari (Gujarat).

Serum Zinc concentration: As compared to levels of zinc 
in present study, various studies have also reported similar, 
higher or lower levels. Arya (2008) reported serum zinc 
levels as 0.883±0.020 µg/ml at day 0 and 0.954±0.014 µg/ml 
in treatment and 0.854±0.037 µg/ml in control group on 
the day of estrus. Chaudhary (2017) in Surti does at Navsari 
(Gujarat) reported serum zinc levels as 0.190±0.012 µg/ml 
on the day of estrus and 0.167±0.011 µg/ml and 0.189± 

th0.007 µg/ml by at 40  day post-service. Mean serum zinc level 
of Surti does was observed to be significantly (p<0.05) 
different between different groups whereas within the 
groups fluctuations were either significant (p<0.01) or 
non-significant (p>0.01) between different days.

 Similar to present study, trend of fluctuation in mean 
stserum zinc level at 0-day, on the day of estrus and 21  day 

post-estrus was reported by Arya (2008). While, non-
significant difference in the mean serum zinc level at 0-

rd th thday, 3  day, 11  day, on the day of estrus and 40  day post-
service was observed by Chaudhary (2017) in Surti does 
synchronized by teasing with a sexually active buck for 11 
days and its control group at Navsari (Gujarat).

 Normal ranges for serum calcium, phosphorus, 
copper, iron and zinc are 8.9 to 11.7 mg/dl, 4.2 to 9.1 mg/dl, 
0.070 to 0.155 µg/ml, 0.60 to 1.60 µg/ml and 0.66 to 1.10 
µg/ml, respectively (Fielder, 2022). Differences in their 

level reported by different researchers might be due to 
variation in geographical, nutritional, reproductive and 
health status of animals, breed difference and parity apart 
from seasonal and analytical differences.

Variation in mineral levels: Coefficient of variation % of 
coefficient of variation of serum minerals at different days 
in different treatment and control groups in Surti does (Fig. 
6). Even though Sharma et al. (2022) have shown the 
synchronization protocols used in the present study to be 
equally efficient in estrus synchronization and advantageous 
for improving conception rate in Surti does, there still exists 
some differences in coefficient of variation in mineral levels. 
Coefficient of variation % in Fig. 6 shows that minimum 
values were observed in G3 group as compared to other 
groups for serum calcium, serum phosphorus and serum 
zinc. This shows that oestrus synchronization using intra-
vaginal sponges (IVPS) impregnated with 60 mg 
Medroxyprogesterone acetate (MAP) for 11 days followed 
by administration of 125 μg cloprostenol intramuscularly 
at the time of sponge was most effective in synchronizing 
and minimizing the variation of serum levels of Calcium, 
Phosphorus and Zinc in a narrow range at different days 
within the group. Such analysis has not been done in 
similar studies so the present results could not compare and 
reviewed due to lack of related scientific literature. 
However, the synchronization protocol (IVPS for 11 days 
+125 μg cloprostenol i/m) seems to have potential for 
minimize variation in Calcium, Phosphorus and Zinc levels 
in serum.

CONCLUSION

 The present study was successful in establishing the 
important serum macro and mineral profile in Surti goats 
under different oestrous synchronization protocols. This 
study may serve as an addition to reference literature for 
study of serum mineral profile during different stages of 
estrous cycle in Surti goats. Minimum variation in serum 
levels of Calcium, Phosphorus and Zinc under 
synchronization protocol of IVPS for 11 days followed by 
125 μg cloprostenol i/m injection may further be explored 
in future such studies.
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th According to the 20  livestock census (DAHD 
2019), there are 536.76 million animals in India, of which 
74.26 million are sheep. People's purchasing power has 
increased due to the rapid population growth and 
urbanization, which has raised demand for meat and meat 
products. Due to this, there is a greater need in agriculture 
for feed ingredients to fuel the cattle industry. The 
production capacity of cereal crops is around 144.52 
million tons. Over the past five years, maize has grown at a 
pace of 11% annually on average in India (Reddy et al., 
2022). According to Maize Vision 2022, the amount of 
maize crop that can be produced every year is expected to 
be 26 million metric tons (MMT), whereas the required 
amount is 45 MMT. In an effort to replace maize grain, 
nutritionists have been searching for alternative cereal 
sources. As a result, appropriate substitutes have to be 
found in order to reduce the gap between the maize supply 
chain and demand.

 The most significant staple food crop grown in India 
is paddy, which accounts for almost 40% of the nation's 
food grain production and yields an estimated 112 million 
metric tons annually (Santosh, 2019). The by-product of 
paddy milling is broken rice, which is more nutritious than 
brown rice because all of the bran and germ stay with it. 
Jowar, sometimes referred to as sorghum, is the fifth most 
significant cereal crop, with a yield of up to 1000 kg/ha 
(ICAR-CCARI, 2019). Sorghum has more crude protein 

and less ADF wheat. In comparison to maize or wheat, the 
ADF in sorghum and barley varies and might be an 
indication of a higher percentage of seed coat on the 
endosperm and germ (Kannan et al., 2017). Not much 
research has been done on feeding alternate cereal sources 
to breeding rams, such as broken rice and jowar grain. 
Hence present study was planned to use broken rice and 
jowar grain in place of maize for breeding ram and study 
their effect on microbial protein synthesis.

MATERIALS AND METHODS

Place of work 

 The experiment was carried out with ethical committee 
clearance via proc no 21/24/C.V.Sc., Hyd. IAEC-sheep/ 
12.06.2021 at the Department of Animal Nutrition, 
College of Veterinary Science, Rajendranagar, Hyderabad.

In vitro studies

 In vitro gas production technique (IVGP) was used 
to evaluate the cereal grains and complete diets according 
to Menke and Steingass (1988) for in vitro dry matter 
degradability (IVDMD), in vitro organic matter degradability 
(IVOMD), truly digested organic matter (TDOM), and 
metabolizable energy (ME).

The formulas used for calculation were as follows:

IVDMD% = DM% of the substrate - NDF % of the residue

IVOMD%= OM% of substrate incubated on DM basis- 
OM %of the residue
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TDOM (%) =                                             × 100

 In vitro ME (MJ/kg DM) = 2.20 + 0.1357 GP + 0.0057 
× CP (DM/kg) +0.0002859× CP2 (Menke et al., 1988)

 Where, GP = Net gas production at 24h fermentation 
(ml/0.2g DM), CP DM/kg=Crude protein on DM basis×10

Experimental design

 Three groups of six adult Nellore rams were randomly 
selected from a total of eighteen (1 year old) animals, with 
an average body weight of 25.00 ± 0.57 kg.

Experimental diet

 Using maize, broken rice, and jowar as cereal sources 

and sorghum stover as roughage source, three different 

types of complete diets were prepared. The diets had a 

50:50 concentrate to roughage ratio, meaning that the total 

digestible nutrients and crude protein were at 60% and 12%, 

respectively as per ICAR (2013). The ingredient composition 

of experimental rations is presented in Table 1.

Metabolic trial

 After completion of first 45 days of the research trial 

of 90 days duration, a 7-day metabolic trial was carried out 

(two days for adaption and five days for collection) to 

assess the effects of treatments on purine derivatives when 

15% of broken rice and jowar grain was added to concentrate 

mixtures. Urine production was documented for 24 hours 

during the course of the 5-day collection period. To 

estimate Nitrogen in the urine sample an aliquot of 1/50 

was composited in several plastic containers, combined 

with 10% (v/v) sulphuric acid, and refrigerated. In order to 

evaluate the rumen fermentation pattern, 150 cc of rumen 

liquor were collected at 0, 3, and 6 hours after feeding 

using a stomach tube at the end of the trial.

Analysis of the experiment

 The AOAC (2019) method was used to perform 
proximate principles of cereals, cereal grains, faecal and 
urine samples. NDF and ADF fractions of diet were also 
estimated (Van Soest et al., 1991).

Microbial Nitrogen Supply

 Utilizing the PD works of IAEA (2001), the daily 
intestinal flow of microbial nitrogen (in grams/day) from 
total urinary purine derivatives (PD) (in millimoles/day) 
was computed (IAEA-TECDOC-945 1997). To break up 
the urinary precipitates, the frozen, diluted urine samples 
were thawed and ultrasonically treated for 20 minutes. 
Using the formula 0.84 Y + (0.150 W 0.75 e−0.25X), the 
absorption of microbial purines (X, in millimoles/litre) and 
the excretion of PD in urine (Y, in millimoles/litre) were 

calculated. The Newton-Raphton iteration procedure was 
used to calculate X from Y (IAEA-TECDOC-945 1997).

Statistical analysis

 The collected set of data was subjected to the statistical 
analysis with the aid of software(SPSS, Version 17). With a 
significance level of P<0.05, the treatment means were 
sorted using Duncan's multiple range test (Duncan 1955). 
Every statistical procedure followed Snedecor and Cochran's 
(1994) guidelines.

RESULTS

Chemical composition of cereal grains and complete diet

 The dry matter (DM) per cent of maize; broken rice 
and jowar were 89.58, 89.32 and 90.6, respectively while 
the organic matter (OM) per cent was 98.66, 98.95 and 
97.93, respectively whereas crude protein (CP) per cent in 
cereal grains was 10.0, 11.06 and 8.80, respectively. The ether 
extract (EE) per cent was 3.50, 3.53 and 3.38, respectively. 
Similarly, the percentages of crude fibre (CF), nitrogen 
free extract (NFE) and total ash (TA) were 1.25, 1.20 and 
1.81; 83.90, 83.16 and 83.72 and 1.34, 1.05 and 2.28, 
respectively. The percentage of cell wall constituents viz. 
neutral detergent fibre (NDF), acid detergent fibre (ADF) 
and acid detergent lignin (ADL) of these cereal grains were 
12.20, 13.85 and 14.70; 3.70, 3.60 and 4.30 and 1.20, 1.05 
and 1.10, respectively. The percentage of calcium (Ca) and 
phosphorus (P) in cereal grains was 0.20, 0.06 and 0.03 and 
0.36, 0.11 and 0.23, respectively.

 The DM% of the three complete diets was 92.70, 
92.00 and 92.50, respectively, while the OM% was 90.05, 
90.86 and 90.44 and the CP% was 11.19, 11.08 and 11.46, 
respectively. The EE, CF, NFE and TA was 3.29, 2.83 and 
2.71; 24.23, 24.37 and 24.29; 51.34, 51.80 and 51.98 and 
9.95, 9.91 and 9.56, respectively. The Ca and P% were 
0.87, 0.79 and 0.76 and 0.45, 0.42 and 0.44, respectively. 
The percentages of the cell wall constituents viz. NDF, ADF, 
hemi cellulose cellulose, ADL and silica were 55.99, 55.39 
and 56.83; 32.53, 34.65 and 33.52; 23.46, 20.74 and 23.31; 
24.20, 24.50 and 24.33; 6.02, 5.98 and 6.07; and 3.55, 3.59 
and 3.56, respectively.

In vitro gas production of cereal grains and complete diet

 Each cereal grain had a different IVGP volume 
(ml/200 mg) that varied considerably (p<0.01) (Table 2). 
In comparison to jowar and broken rice, the IVGP volume 
for maize grain was lowest (p<0.01). In contrast to CFBR 
and CFMG, the IVGP volume (ml/200 mg) for CFJG was 
the highest (p<0.01).

In-vitro degradabilityof cereal grains and complete diet

 IVDMD (%) and IVOMD (%) varied significantly 

Organic matter digested

Total organic matter in feed
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Comparable excretions were found for uric acid, xanthine, 
and hypoxanthine. Reduced allantoin excretion resulted in 
a reduced total protein digestibility (PD) for whole maize 
grain. When comparing the Complete feed jowar grain diet 
to other diets in the current study, the higher (P<0.01) 
microbial N supply (in grams/day) was noted with 
increasing N consumption (P<0.01). It was observed that 
the whole feed jowar grain diet had a greater microbial 
nitrogen output, the microbial protein supply (measured in 
grams per day and grams per kilogram DOMI) was 
highest.

(P<0.01), but they were similar (P>0.05) for jowar (86.05 
and 88.38) and broken rice (86.08 and 88.53) and lowest 
for maize (83.02 and 85.53). The IVDMD (%) for CFJG 
(68.30) was the greatest (P<0.01), with lowest values 
recorded for CFBR (65.58) and CFMG (63.57). CFJG 
(71.30) had the greatest IVOMD (%) (P<0.01), followed 
by CFBR (67.26) and CFMG (63.57). The TDOM% was 
lowest (P<0.01) for maize (87.35) but comparable for jowar 
(89.12) and broken rice (89.39). There was a significant 
difference (P<0.01) in TDOM% between diets; the highest 
percentage was found in CFJG (73.53), followed by CFBR 
(68.88) and lowest in CFMG (66.76).

Metabolizable energy

 Cereal grains varied considerably (P<0.01) in their 
metabolizable energy (ME) (MJ/kg DM), with maize 
having the lowest ME (10.48). The ME (MJ/kg DM) for 
the whole diet was lowest in CFMG (7.77), intermediate in 
CFBR (7.96) and highest (P<0.01) in CFJG (8.45).

Microbial Nitrogen Supply

 Complete feed broken rice and complete feed jowar 
grain both had comparable total PD (measured in 
millimoles/day) and allantoin excretion (P<0.01) when fed 
to rams (Table 3). The current assertion runs counter to the 
findings of Nalini et al. (2013), who observed an increase 
in urine PD excretion (P<0.01) in processed diets that 
included sweet sorghum stover as roughage coupled with 
maize, groundnut cake, de-oiled rice bran, steam flaked 
corn, molasses, urea, mineral combination and salt. 

Table 2. In vitro studies on cereal grains and complete diet

Cereal grains IVGP IVDMD IVOMD TDOM ME

b b b b bMaize 28.43  83.02  85.53  87.35  10.48
a a a a aBroken rice 35.20  86.08  88.53  89.39  11.06
a a a a aJowar 35.03  86.05  88.38  89.12  11.02

SEM 4.112 0.575 3.710 1.742 0.692

P Value 0.001 0.001 0.001 0.001 0.001

Complete diets
b c c c bCFMG  36.15  63.57  65.86  66.76  7.77
b b b b bCFBR  37.73  65.58  67.26  68.88  7.96
a a a a aCFJG  40.03  68.30  71.30  73.53  8.45

SEM  0.611 0.864 1.371 0.635 0.104

P value  0.004 0.001 0.001 0.001 0.001

CFMG: Complete Feed Maize Grain; SEM: Standard Error Mean
CFBR: Complete Feed Broken Rice; P value: Probability value
CFJG: Complete Feed Jowar grain

Table 3. Purine derivatives in rams

Attribute CFMG CFBR CFJG SEM P-value

DOMI (kg/d) 0.68 0.64 0.67 0.028 0.227

Purine derivatives excretion (Mmol/d)
b a aAllantoin 10.58  10.82  10.99  0.088 0.001

Uricacid 1.46 1.41 1.48 0.020 0.521

Xanthine+ 0.33 0.34 0.33 0.040 0.567
Hypoxanthine

b a aTotal 12.37  12.57  12.81  0.146 0.001

Microbial nitrogen supply
c b ag/d 10.67  10.89  11.06  0.079 0.001
c b aMicrobial nitrogen 21.22  21.58  21.79  0.065 0.001

(g/ kg DOMI)

Microbial protein supply
c b ag/d 66.72  68.06  69.40  0.513 0.001

c b aMicrobial protein 132.88  134.88  136.18  0.800 0.001
(g/ kg DOMI)

Each mean value is an average of six observations.
P-value: Probability value, P>0.05
CFMG: Complete feed with maize grain
DOMI: Digestible organic matter intake
CFBR: Complete feed with broken rice
SEM: Standard Error of Mean
CFJG: Complete feed with jowargrai

Table 1. The ingredient composition (kg/100kg) of 
experimental complete diets

Ingredient Complete Complete Complete
 Feed Maize Feed Broken Feed Jowar
 Grain Rice Grain

Sorghum Stover 50 50 50

Maize 15 - -

Broken rice - 15 -

Jowar - - 15

De-oiled Rice Bran 17.5 18.5 17.5

Cottonseed Cake 7.5 7.5 7.5

Soybean meal 9 8 9

Salt 0.5 0.5 0.5

Mineral Mixture 0.5 0.5 0.5

Total 100 100 100

Mineral and vitamin mixture provided per kg diet: Calcium 2.5 g, 
Phosphorus 1.275 g, Magnesium 0.065 g, Iron 0.0175 g, Sulphur 0.092 
g, Zinc 0.096 g, Copper 0.042 g, Manganese 0.015 g, Potassium 1.5 mg, 
Sodium 0.2 mg, Iodine 3.5 mg, Cobalt 1.5 mg, Vitamin B6 0.2 mg, 
Vitamin A 7500 IU, Vitamin D3 750 IU, Vitamin E 3 mg, Niacinamide 
0.012 g. CFMG complete feed maize grain containing 50% Sorghum 
stover as Roughage, CFBR complete feed broken rice containing 50% 
Sorghum stover as Roughage and CFJG complete feed jowar grain 
containing 50% Sorghum stover as Roughage.
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DISCUSSION

In vitro studies

 The findings of the current study are consistent with 
Singh et al. (2015), who reported that when broken rice 
and maize were compared, the percentage of IVDMD in 
broken rice was higher (84.47%). The fact that broken rice 
had a greater IVOMD than corn and sorghum may be a 
result of its lower prolamin content (Giuberti et al., 2014). 
Corn and sorghum grains have a large proportion of peripheral 
and horny endosperm and more prolamins, which 
increases their resistance to microbial activity. This is why 
feeds containing corn and sorghum grains have lower 
IVOMD levels. The current findings are consistent with 
the findings of Yang et al. (2020), who observed that the 
IVGP value was higher for the total mixed ration of rice 
than for the total mixed ration of maize. According to Yoo 
et al. (2020) and Yang et al. (2020),  found a significant 
difference (P<0.05) in gas output, gas emissions and Vmax 
rose when rice was substituted for maize at 33% DM in 
TMR. To estimate the DM degradability of cereal grains 
used as ruminant feed, the amount of gas released during in 
vitro ruminal fermentation is determined. Additionally, it 
was concluded that the degradability of feed directly 
relates to gas output. The higher TDOM in the diets of 
CFJG and CFMG in this study may have resulted from a 
denser protein matrix, while the lower TDOM in the rice 
complete diet compared to the corn and jowar complete 
diets was likely caused by a lower protein matrix. The 
results on ME levels provide information about the grains' 
chemical makeup, rate of gas production and crude protein 
content. By plotting the relationships, it was evident that 
the broken rice grain had a higher ME due to its higher CP 
content compared to the jowar and maize grains. Owing to 
the dearth of data in the available literature, the present 
findings could not be compared to the previous studies.

Microbial Nitrogen Supply

 The microbial nitrogen supply in lambs fed jowar 
grain diets was shown to be similar by Nalini et al. (2012). 
Contrary statements were reported by Chowdhury (1997) 
which involved twelve bulls, each weighing 272±31.5 kg 
at 33 months and fed rice milled feed (RMF) consisting of 
rice hulls, bran, and polished rice grains, as well as RMF 
combined with silage and basal diet. The urinary purine 
excretion in this trial was 15.35, 26.56 and 38.44 g/d for 
rice hulls, bran and polished rice grains, respectively. Since 
the diets were crop-based, the majority of the results fell 
below the mean value (32 gN/kg of rumen digestible organic 
matter) for sheep fed with varied diets set by the ARC 
(1984). The absorption of microbial purines is a major 
factor in the daily excretion of Parkinson's disease (PD). 

Moreover, there is a linear association between microbial 
purine intake and total PD excretion. It appeared that the 
excretion of PD was dependent on both N consumption 
(P<0.01) and digestible organic matter intake (DOMI) 
(P>0.05).

CONCLUSION

 The in vitro degradability and gas production were 
much slower for broken rice grain than that of maize and 
jowar grain. In case of diets, the in vitro rumen degradability 
was higher in complete feed, jowar grain which could be a 
suitable replacement for maize grain. The results of this 
investigation demonstrated that the microbial nitrogen 
supply and purine derivatives of rams fed full meals 
consisting of maize, broken rice and jowar grain was 
comparable. Since they had no negative impacts on purine 
metabolism, CFJG (complete feed with jowar grain) and 
CFBR (complete feed with broken rice) would be the best 
options to replace CFMG (complete feed with maize grain). 
Consequently, jowar and broken rice may be used in place 
of maize.
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 A Perineal hernia occurs when the contents of the 

abdomen or pelvis protrude through the weak or atrophied 

pelvic diaphragm muscles and this condition is more likely 

to have in older, intact male dogs (Dorn et al., 1982). The 

weakening of the pelvic diaphragm musculature is 

considered as the principal cause of perineal hernia, and 

the chance of recurrence is higher. The treatment options 

reported for perineal hernia are pelvic diaphragm 

reconstruction with surgery, the use of implants, or graft 

procedures. In less severe cases, using high-fibre diets and 

stool softeners also helps (Guerios et al., 2020). Perineal 

hernia is often presented with signs like perineal swelling, 

tenesmus, and constipation. Standard herniorrhaphy by 

simple apposition of the surrounding muscles may lead to 

recurrence of perineal hernia due to muscular atrophy and 

increased suture tension (Hosgood et al., 1995). The 

hernioplasty technique with synthetic non-absorbable 

meshes made up of materials like polypropylene, has the 

merit of adequate strength and good handling properties 

(Bowman et al., 1998). However, post-operative complications 

like higher infection rates and chronic pain were reported 

with the use of non-absorbable meshes (Szabo et al., 

2007). Perineal hernioplasty using an autologous tunica 

vaginalis graft is an effective procedure that uses autogenous 

tissue to repair a pelvic diaphragm defect, which helps 

minimize host immune reactions compared to other 

implants and provides strength to the pelvic diaphragm.

 Six intact male dogs with unilateral perineal hernias 

presented to the Department of Veterinary Surgery and 

Radiology, Veterinary College, Hebbal, Bengaluru, were 

selected for the study. The diagnosis was made on the basis 

of clinical signs, physical examination, ultrasonography, 

and radiologic examination. Two dogs among the six had 

perineal swelling on the left side and four dogs had it on the 

right side. Five out of six dogs had constipation and 

tenesmus.Palpation of the affected site revealed a soft, 

reducible perineal swelling. On rectal examination, a 

defect in the pelvic diaphragm musculature was discovered. 

Three dogs displayed stranguria, and the swelling was 

found to be tight with fluid within. The swelling was reduced 

after bladder catheterization using an appropriate-sized 

infant feeding tube, indicating a herniated urinary bladder.

 Ultrasonography of the perineum was performed. 

The animals were placed in a standing position and the 

hernial swelling was examined using a curvilinear probe 

for obtaining longitudinal section with a frequency ranging 

from 5 to 7 MHz. Mixed hyperechoic and anechoic structures 

were identified on examination. In three dogs the anechoic 

portions seen in the perineal swelling was the urinary bladder 

(Fig. 1) and the prostate gland (Fig. 2) was recognized as 

the moderately hyperechoic structure at the neck of the 

urinary bladder. In all other instances, irregular hyperechoic 

structures were recognized as herniated retroperitoneal fat.

 A radiograph of the lateral pelvic abdomen, including 

the perineum, was performed. Swelling on the perineum 

was visible with soft tissue radio-density, whereas the 

contents of the hernia could not be distinguished. 

Retrograde contrast radiography infusion of the urinary 

bladder was performed in suspected cases of bladder 

retroflection and herniation. Diatrizote meglumine and 

Diatrizote sodium (Urografin) were used as the positive 

contrast agents for retrograde cystography. In three dogs 

herniated urinary bladder was identified in the perineal 

swelling (Fig. 3).

SUMMARY

 The present study was carried out on six intact male dogs with unilateral perineal hernias to assess the efficacy of employing a tunica vaginalis 
autograft for perineal hernioplasty in dogs. The tunica vaginalis was harvested after a pre-scrotal open-closed orchiectomy. The prepared graft was 
sutured to the muscles around the hernial ring. The physiological, haematologicl, and biochemical parameters were evaluated and ultrasonography 
and radiography were carried out before and after the procedure. Five out of six dogs had a successful recovery with satisfied wound healing, 
urination, and defecation behaviour without a reherniation. So, the tunica vaginalis autograft can be used for perineal hernioplasty in intact male dogs.

Keywords: Hernioplasty, Intact male dogs, Perineal hernia, Tunica vaginalis autograft
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 Patients were given syrupcremaffin as a laxative 

three days before surgery. Food and water were withheld 

from the dogs 12 hours prior to surgery. After digitally 

evacuating the rectum, a temporary purse string suture was 

placed around the anus. Atropine sulphate @ 0.04 mg/kg 

b.wt. and xylazine hydrochloride @ 1.00 mg/kg b.wt. via 

intramuscular route were used for premedication. General 

anaesthesia was induced with intravenous administration 

of 2.5% thiopentone sodium @ 12.5 mg/kg b.wt. iv and 

maintained with the same effect until the procedure.

 The dogs were placed in a dorsal recumbent position 

and the surgical site was aseptically prepared. A bilateral 

open-closed orchiectomy was performed and tunica 

vaginalis was harvested. The graft was prepared by 

stripping off the excess fat and fascia from the rectangular 

tunica vaginalis sheet. The graft was kept in a sterile petri 

dish containing a sterile isotonic solution until use (Fig. 4). 

Patients were positioned in ventral recumbency with slightly 

raised hindquarters immediately following orchiectomy 

and the tail was secured cranially (Fig. 5). A dorsoventral, 

curvilinear skin incision was made on the hernia, 1-2 cm 

lateral to the anus, and extending 2-3 cm ventral to the 

pelvic floor. After dissecting the subcutaneous tissues, the 

hernia sac was carefully incised. The contents of hernia 

were identified (Fig. 6). The contents encountered during 

the procedures were serous fluid, retroperitoneal fat, 

urinary bladder and an enlarged prostate gland and they 

were brought into their normal anatomical position. The 

graft was sutured to the external anal sphincter, the 

combined levator ani and coccygeus muscles, and the 

internal obturator muscle with a simple interrupted suture 

pattern using polyglactin 910, No. 1 (Fig. 7). A simple 

continuous suture pattern was used to secure the 

subcutaneous tissue above the transplant using polyglactin 

910, No. 1. The skin was closed using polyamide No. 1 

suture material in a horizontal mattress pattern.

 Following surgery, all animals were given the 

NSAID carprofen @2 mg/kg b.wt. once daily for three 

days and the antibiotic cephalexin @ 20 mg/kg b.wt. twice 

daily for seven days. The owners were instructed to offer a 

liquid diet for two to three days before returning to their 

regular high-fibre diet. For two weeks, syrup cremaffin was 

given orally to avoid tenesmus. On the tenth postoperative 

day, the sutures were removed.

 The graft was prepared in a rectangular shape, and 
the measurement of the graft varied from a length of 4.3 cm 
to 6 cm and a width of 2.8 cm to 4 cm. It was found to give 
enough coverage to the defect. Similar findings were 
reported by Guerios et al. (2020) about the measurements 

of tunica vaginalis graft and its coverage capacity in their 
study. Whereas Pratummintra et al. (2012) prepared the 
graft in a triangular shape. The surgical site was examined 

st rd thfor oedema, inflammation, or reherniation on the 1 , 3 , 5 , 
th th th7 , 10  and 30  days after the surgery. The signs of 

inflammation were noticed at the perineal hernioplasty site 
on the first postoperative day and completely disappeared 
by the fifth postoperative day. Similar findings were 
reported by Bongratz et al. (2005) and Abass (2008). The 
wound healing was satisfactory on the incision sites by the 
10th postoperative day, and the sutures were removed. 
Seroma discharge was found at the perineal hernioplasty 
site in two out of six cases and was cleared completely by 
the fifth postoperative day. One dog had a hernia 

threcurrence by the 30  postoperative day with a modest 
perineal swelling. Pratummintra et al. (2012) also reported 
recurrence in one dog whereas Guerios et al. (2020) reported 
a successful recovery without recurrence in all seven dogs 
operated on. Stranguria and anuria that were seen in the 
dogs with urinary bladder herniation were resolved by the 
first postoperative day. The findings of Adeyanju et al. 
(2011) on the repair of bilateral perineal hernias with 
bladder retroflection were in agreement with this outcome. 
One out of six cases showed tenesmus on the first 
postoperative day and was resolved by the next day with 
the use of analgesics and laxatives. No other difficulties in 
urination or defecation were found postoperatively.

 The mean ± SE values of rectal temperature 

(101.9±0.19 to 102.4±0.36!), respiratory rate (26.0±0.57 

to 26.5±0.22 breaths per minute), heart rate (88.33±4.5 to 

90.33±4.5 beats per minute) varied with in the normal range 

and were statistically non-significant. Similar results were 

reported by Bongartz et al. (2005) and Bobe et al. (2020). 

The mean±SE values of haematological parameters and 

biochemical parameters were within the normal range and 

statistically non-significant (Tables 1 and 2).

 Postoperatively, an ultrasonographic examination 
st th th thwas carried out on the 1 , 5 , 10  and 30  days after the 

surgery. Localized hypoechoic areas were visible on the 

first postoperative day, suggesting inflammation (Fig. 8). 

This finding was in accordance with Kramer (2011) in 

their report on the ultrasonographic imaging of the 

musculoskeletal system. In two cases, anechoic pockets 

suggestive of inflammatory fluid were found until the fifth 

postoperative day (Fig. 9), they were reduced on successive 
thfollow-up, on 10  postoperative day (Fig. 10) and 

disappeared. Similar observations were reported by El-
thHusseiny (2019) in hisstudy. On the 30  day, five of six 

cases were successfully recovered without reherniation 

and showed normal topography of the perineum on 
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Figs. 1-12.  (1) Preoperative ultrasonographic imaging of the perineal swelling revealing herniated urinary bladder.  (2) Ultrasonographic imaging of 
the herniated prostate gland.  (3) Positive contrast radiography showing herniated urinary bladder.  (4) Prepared tunica vaginalis graft.  (5) Right side 
unilateral perineal hernia in a 7-year-old German shepherd.  (6) Urinary bladder and retroperitoneal fat encountered after incising the hernial sac.  
(7) Suturing the tunica vaginalis graft to the external anal sphincter medially, the combined levator ani and coccygeus muscles dorso-laterally and the 

st thinternal obturator muscle ventrally.  (8) 1  postoperative day, presence of inflammation at the site. (9) 5  postoperative day, accumulation of seromain 
th th thspaces between the sutured muscle layers.  (10) 10  post-operative day. Reduced amount of seroma compared to 5  postoperative day. (11) 30  

postoperative day. Complete reduction of seroma and no signs of reherniation. Normal topography of perineum. (12) Positive contrast radiography 
thon the 30  postoperative day.
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ultrasonographical examination (Fig. 11). This was in 

accordance with the ultrasonographic finding of Bongartz 

et al. (2005) in the research on autogenous fascia lata grafts 

for canine perineal herniorrhaphy.

 One dog with hernia recurrence showed a small, irregular 

hyperechoic area, suggesting herniated retroperitoneal fat. 
st th thPostoperative radiographs were taken on the 1 , 5 , 10  and 

th30  days. In plain radiographs, no perineal swelling with 

soft tissue radiodensity was identified, and a retrograde 

cystography revealed the bladder occupying in normal 

anatomical position (Fig. 12).

 In conclusion, the tunica vaginalis graft is a cheaper 

mesh that creates fewer donor site morbidities, weaker host 

response and provide good strength to the hernioplasty site 

which reduce the chance of recurrence. Therefore, in intact 

male dogs, the autologous tunica vaginalis graft can be 

used for perineal hernioplasty.
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Table 2. Mean ± SE values of biochemical parameters

st rd th th th thDays 0 1  3  5  7  10  30

Serum creatinine (mg/dL) 1.31±0.04 1.7±0.09 1.56±0.10 1.45±0.09 1.33±0.09 1.16±0.08 1.05±0.06

BUN (mg/dL) 14.9±1.34 17.47±0.94 16.67±0.84 15.93±0.92 15.08±0.85 14.05±0.58 14.63±0.64

ALT (IU/L) 33±3.65 39.77±1.72 42.42±2.84 41.5±3.33 38.08±3.73 34.43±3.61 29.02±3.02

AST (IU/L) 40±3.15 43.45±3.31 47.22±3.55 44.47±2.79 40.28±2.28 35.75±2.56 33.33±2.60

ALP (IU/L) 107.8±2.65 112.5±2.74 115.5±2.48 115.5±2.48 113.5±1.28 108.7±0.98 107.5±2.23

Table 1. Mean ± SE values of haematological parameters
st rd th th th thDays 0 1  3  5  7  10  30

6 3TEC (10  Cells /mm ) 7.330.36 7.00.37 6.300.34 6.250.48 6.390.46 6.550.44 6.920.41
3 3TLC (10  Cells /mm ) 11.761.20 14.181.34 15.661.29 15.31.19 14.251.15 12.131.17 11.311.31

Hb (g/dL) 15.330.94 12.030.92 12.020.96 12.450.86 13.280.82 13.500.82 14.650.63

Neutrophils (%) 78.97±0.99 81.27±0.75 78.68±0.60 77.81±0.66 77.81±0.65 78.15±0.53 78.38±1.16

Lymphocyte (%) 15.68±0.96 13.78±0.74 16.16±0.61 16.79±0.34 16.84±0.25 16.58±0.70 15.76±1.06

Monocyte (%) 4.33±0.30 3.83±0.18 4.18±0.16 4.47±0.16 4.41±0.15 4.32±0.34 4.65±0.38

Eosinophils (%) 1.00±0.06 1.00±0.04 0.97±0.00 0.94±0.01 0.95±0.01 0.95±0.01 0.94±0.01
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in non-return cases by palpation per rectum. The non-
responding animal (n=1) was retreated with a second dose 
of GnRH at an interval of 21 days.

 The mounting behaviour of affected animals 
disappeared within two days of GnRH treatment in 9 
(90%) cows indicating the initiation of luteinization of 
cyst(s). The texture of cyst changed with thickening of cyst 
wall in responding animals when examined on day 10. 
With prostaglandin treatment all the animals exhibited 
signs of estrus within 3 to 5 days. After insemination with a 
second dose of GnRH, 4 (40.0%) animals conceived at 
induced estrus. The returning animals (n=5) exhibited their 
subsequent estrus at regular interval and recurrence of cyst 
was not observed in them. They were inseminated with 
concurrent dose of 10 µg GnRH in subsequent estruses and 
4 (40.0%) animals conceived by third cycle thus, 80% 
conception rate was achieved among treated animals 
(8/10). One animal did not respond to treatment with two 
doses of GnRH at an interval of 21 days, while one 
returning animal did not conceive up to third cycle.

 The follicular cysts develop owing to aberrations of 
reproductive neuro-endocrine system, causing aberrant 
patterns of LH release during genesis of ovulatory follicle 
with absence of LH surge (Peter, 2004). It has been 
demonstrated that abnormality in pattern of LH secretion 
is the result of partial or complete failure of estradiol to 
elicit positive feedback effect on secretion of LH (Nanda et 
al., 1991). This appears to be due to failure or lack of 
sensitivity of hypothalamic surge-generating centre to 
estradiol (Garverick, 2007) and a failure of GnRH release 
(Vanholder et al., 2006). In the light of above facts, the 
cases of follicular cyst have been successfully treated with 
GnRH, which induces LH surge similar to that occurs at 
ovulation within 2 to 3 hrs of treatment (Dobson and Alam, 
1987). Lower doses of GnRH cause luteinization of cysts 
(Kesler et al., 1981); whereas higher doses probably cause 
ovulation of new follicle and formation of CL (Berchtold 
and Brummer, 1980). Treatment with initial dose of GnRH 
results in increased progesterone level, which results into 
negative feedback effect on LH secretion and resets the 
sensitivity of pituitary to estradiol (Gumen and Wiltbank, 
2002). Based on these reports, initial dose of 20 µg GnRH 
was administered instead of standard 10 µg used for 
ovsynch protocol in the present study. The mounting 
behaviour in majority of affected animals ceased within 
two days of GnRH treatment in current study, suggesting 
that treatment quickly initiated the process of luteinization 
of cyst(s). These observations are similar to the observations 
of Dobson et al. (1977) and Majumdar (1989); however, 
Verma and Dabas (1994) reported lower recovery rate 
(60%). The fertile estrus is usually observed within 30 

days of GnRH treatment (Kesler and Garverick, 1982). In 
an attempt to reduce the interval between treatment and 
first service, it is suggested that treatment of cyst could be 
managed by giving GnRH when the cyst is diagnosed 
followed 9-10 days later by treatment with PG. In standard 
ovsynch protocol, PG treatment is given on day 7; 
however, PG was administered on day 10 in present study 
so as to ensure complete luteinization of cyst making PG 
treatment effective. Instead of timed A.I. at predetermined 
time in ovsynch protocol, insemination was accomplished 
in treated animals twice at 12 hrs interval following AM-
PM rule at induced estrus, which was recorded within 3 to 
5 days after PG treatment in present study. Thus, recovery 
period was significantly reduced without disturbing the 
recovery and conception after PG treatment.

 An initial GnRH injection when followed by another 
injection at the time of insemination at induced estrus has 
been found to have beneficial effect on conception rate 
owing to timed ovulation and that helps to prevent the 
recurrence of cyst development also. Four animals 
conceived at induced estrus when responding animals 
were treated with a second dose of GnRH at the time AI in 
the present study. These results approximate with the 
findings reported by Kesler et al. (1978) and Ax et al. 
(1986) who reported 50 to 60% conception rate to first 
service with overall conception rate to three inseminations 
ranging from 80 to 100%. Recurrence of cyst may occur 
after apparent initial recovery following GnRH treatment 
probably due to persistence of some unknown hormonal 
disturbances in hypothalamo-pituitary axis (Nanda et al., 
1988). Therefore, it would be appropriate to give a second 
dose of GnRH at induced estrus to ensure timed ovulation 
and to prevent recurrence of cyst.

 One cow, which did not respond to initial dose of 
GnRH was retreated with a second dose of GnRH at 21 
days interval but she failed to respond. Lack of response to 
GnRH treatment is probably not due to failure of adequate 
LH release (Kesler et al., 1979) but probably it is due to 
inability of cystic structure to respond to LH surge because 
of fibrosis (Rankin, 1974), degenerated granulosa and 
theca layer (Bierschwal et al., 1980) or an insufficient 
number of LH receptors in follicular cells (Brown et al., 
1986). Hence, repetition of GnRH therapy is not warranted 
for treatment in non-responsive cases (Nanda et al., 1988). 
From the findings of the current study, it is  concluded that 
use of Ovsynch protocol with certain modifications is an 
appropriate approach for effective treatment of follicular 
cyst under field conditions. A second dose of GnRH at the 
time of AI during induced estrus may be helpful to increase 
conception rate and to prevent recurrence of cyst in 
recovered animals.
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 Cystic ovarian degeneration (COD) is regarded as 
one of the major functional disorders of genital system 
affecting the fertility and extending the inter-calving 
period of dairy cattle (Silvia et al., 2005; Vanholder et al., 
2006) with great economic losses to dairy farmers (Scott 
and Dobson, 1997). It is observed that up to 60% cows 
develop ovarian cyst(s) before first postpartum ovulation 
(Kesler et al., 1979) but usually they regress spontaneously 
within 10 days without affecting the fertility. If cysts 
persist for longer duration animals become infertile with 
irregular estrus or enters into anestrus (Noakes et al., 
2009). The most widely accepted etiology for the origin of 
follicular cyst is aberrations in preovulatory surge of 
luteinizing hormone (Dutt and Singh, 2023). It has been 
reported that high yielding HF crossbred cows are mostly 
affected with ovarian cysts in the age group of 5-6 years 

rdand 3  parity (Meena et al., 2022) coinciding with peak 
milk production. Several approaches to treatment of 
follicular cyst have been tried with conception rate varying 
from 30 to 66.66%. These included administration of hCG 
(Dutt et al., 2019), GnRH (Nanda et al., 1988; Verma and 
Dabas, 1994), combination of GnRH and PG, combination 
of ovsynch plus progesterone (Meena et al., 2022) and 
with combination of GnRH-hCG-PRID or CIDR (Gad et 
al., 2022). In this perspective, an attempt was made in 
present study to evaluate the efficacy of ovsynch protocol 
with some modifications for treatment of follicular cyst(s) 
in crossbred HF cows under field conditions.

 Ten infertile HF crossbred cows with the history of 
irregular estrous cycle and belonging to private dairy 

SUMMARY

 Crossbred cows (n=10) with follicular cyst were subjected to modified ovsynch protocol, where they were treated with first dose of GnRH @ 
20 µg on day 0 followed later by inj. prostaglandin on day 10 to induce estrus. The animals were artificially inseminated twice at 12 and 24 hrs with 
good quality frozen semen during induced estrus with concurrent second dose of GnRH @ 10 µg at first insemination to ensure timed ovulation. Nine 
animals (90%) responded to treatment with luteinization of cyst(s), which was confirmed on day 10 post-treatment. Four animals (40.0%) got 
conceived at induced estrus and four (40.0%) animals conceived by third cycle yielding 80 percent conception rate among treated animals. One 
responding animal did not conceive after third cycle, while one animal did not respond to treatment. Present study led to conclusion that follicular cyst 
may be effectively treated with modified ovsynch protocol in crossbred cows.

Keywords: Crossbred Cows, Follicular Cyst, Ovsynch
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Short Communication

farms located nearby Durg and Bhilai were included in the 
study. Anamnesis indicated mean calving to submission 
for treatment interval ranged between 3 and 5 months. All 
these animals were between second and third lactation; 
aging between 4-6 years and these case were presented 
during winter months (November to February). Gynaeco-
clinical examination of these animals was carried out at 10 
days interval to observe any structural changes on the 
ovaries. Repeated rectal palpations revealed presence of 
soft, fluctuating, fluid-filled, large cyst(s) on the ovaries 
and were diagnosed as follicular cyst. The number, size, 
location and characteristics of these cyst(s) were noted 
before initiating the treatment for comparison during 
subsequent examination to assess the response to 
treatment. All these animals were treated with initial dose 
of 20 µg Buserelin acetate, a GnRH analogue (Inj.Receptal 
® @ 5.0 ml) intramuscularly. Animals showing change in 
their behavioural symptoms i.e. disappearance of mounting 
behaviour were gynaeco-clinically examined per rectum 
on day 10. Responding animals with luteinization of 
cyst(s) as indicated by thickening of cyst wall were treated 
with Inj. Cloprostinol @ 500 µg, a synthetic analogue of 

2PGF  (Inj.Pragma® 2.0 ml) on day 10 to induce estrus. 

Treated animals were monitored for signs of estrus and 
inseminated with frozen semen twice at 12 and 24 hrs 
during induced estrus with concurrent second dose of 10 
µg GnRH at first insemination to ensure timed ovulation 
and to prevent possibility of recurrence of cyst formation. 
The animals returning to estrus were re-inseminated with 
10 µg GnRH until conceived or up to third cycle. Pregnancy 
was confirmed between day 50 and 60 post-insemination 
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exploratory-laparotomy under linear infiltration of local 

anesthesia was planned for standing right flank 

exploratory-laparotomy, right paralumbar fossa was 

aseptically prepared for surgery and linear infiltration at 

the proposed site of incision with lignocaine was 

performed. Right flank laparotomy was performed by 

making 15-20 cm skin incision vertically starting 5 cm 

below the lumbar transverse processes. On exploratory 

laparotomy it was confirmed as intestinal intussusception. 

The intussuscepted mass was exteriorized through 

laparotomy incision (Fig. 2), isolated with the help of 

drapes from surgical site (Fig. 3), infiltration of mesentery 

was done with 2% lignocaine hydrochloride injection and 

major blood vessels were identified and ligated with 

Polyglactin 910 No. 1. Oral and aboral ends were 

identified, clamped and followed by resection of 

intussuscepted mass (Fig. 5). Oral and aboral ends were 

laid close (Fig. 4) and end-to-end entero-anastomosis was 

done with a simple continuous suture pattern followed by 

Cushing suture pattern by using Polyglactin 910 No. 2-0. 

Anastomosis was checked for patency and leakage, if any 

present. Postoperatively, Inj. Enrofloxacin @ 5 mg/kg 

body weight intramuscularly for 5 days and Inj. 

Meloxicam @ 0.2 mg/kg body weight intramuscularly for 

3 days were administered. Antiseptic dressing of the 

wound was done with 5% povidone iodine daily.  Animal 

started taking feed next day after passing the feces. The 
thskin sutures were removed on the 10  day post-operative.

 Intestinal intussusception is most commonly 

reported in adult cattle among the ruminant population. 

However, duodenal intussusception was reported in 

buffalo by Khalphallah et al. (2016). The present case 

reports intestinal intussusception in buffalo bull. To the 

author’s knowledge very little data is present related to 

intestinal intussusception in buffalo bull. In the present 

case violent colic and discomfort was expressed by the 

animal during the first few hours. This colic may be caused 

initially by the tension on the mesentery as it is drawn into 

Fig. 1 to 7. (1) Mucoid creamish discharge from rectum after per-rectal examination; (2) Exteriorisation 

of intussuscepted mass under standing right flank laparotomy; (3) Isolation of intussuscepted 

mass with the help of drapes from surgical site; (4) Oral and aboral ends of intestines after 

resection of intussuscepted mass; (5) Resected intussusception mass showing intussuscipiens and 

intussusceptum; (6) Necrosed involved intestine and mesentery; (7) End-to-end entero-

anastomosis

Table 1. Hematology of buffalo bull with intussusception

1Test Results Normal Range

Hb (g/dl) 11.5 8-15

PCV (%) 29.41 26-46 

TLC (/µL) 7970.0 7000-10,000

Neutrophils (%) 58.80 25-30

Lymphocytes (%) 36.80 60-65

Eosinophils (%) 2.90 2-5

Monocytes (%) 2.40 5

1

4

7

2

5

3

6
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the intussuscipiens and it persists for 6-12 hours, after the 

involved segment of intestine along with mesentery 

becomes necrotic (Fig. 6) and signs of discomfort are 

reduced later on. The animal becomes dull, depressed and 

localized followed by generalized peritonitis development 

(Khalphallah et al., 2016; Nichols and Facteau, 2017; 

Mann et al., 2019). There was a history of reduced water 

intake (Mann et al., 2019; Mir, 2018) and sham drinking 

“mimics normal drinking water” reported by Singh et al. 

(2021). Suspended rumination and anorexia was expected 

due to atonic rumen (Mann et al., 2019). In haematological 

examination, there was neutrophilia along with 

lymphopaenia (Hussain et al., 2015; Singh, 2021). On per-

rectal examination no feces was seen, passage of creamish 

mucoid discharge from rectum was recorded and hard 

coiled intussusception mass was palpable (Hussain et al., 

2015; Khalphallah et al., 2016; Nichols and Facteau, 2017; 

Mann et al., 2019; Singh et al., 2021). Therefore, if the 

intussusception is palpable rectally, it feels like tightly 

coiled loops of the intestine (Singh et al., 2021). Standing 

right flank laparotomy under linear infiltration of local 

anesthesia followed resection and end-to-end entero-

anastomosis was done and this procedure is mandatory to 

save the life of animal (Kushwaha et al., 2012).Thus, 

intussusception in buffalo species is not so common 

however sporadic cases may occur in buffalo bull. The 

Buffalo bull showing history of colic evident for 10-12 hours, 

cessation of feces, per-rectal palpation of intussuscepted 

mass and evacuation of mucoid discharge from rectum 

should be suspected for intestinal intussusception. 

Standing right flank laparotomy under linear infiltration of 

local anaesthesia followed by resection and end-to-end 

entero-anastomosis is a mandatory procedure to resolve 

intestinal intussusception (Kushwaha et al., 2012).
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 Intestinal Intussusception occurs when a segment of 

the intestine telescopes into an adjacent intestine leading to 

intestinal obstruction. The outer receiving segment 

(intussuscipiens) and the inner inverting segment 

(intussusceptum) (Constable et al., 1997). Among the 

ruminant population it is most common in cattle as 

compared to sheep and goats (Radostits et al., 2000) 

although it is very rare in buffalo population. The exact 

etiology of intestinal intussusception is unknown but it is 

theorized that any of the factors that causes hyper motility 

of proximal segment and hypomotility of distal segment 

lead to telescoping of one segment of bowel into another 

(Fubini and Trent, 2004) leads to the formation of 

intussusception. Many predisposing factors have been 

identified such as diarrhea, intraluminal mass such as 

granulomas, abscess, tumor, drugs affecting GI motility 

(Nichols and Fecteau, 2017) drinking of cold water, 

jumping, parasitic infestation, focal lesions, polyps, 

abscess (Singh et al., 2001; Yadav et al., 2009) and heavy 

workload (Yadav et al., 2009).

 The clinical sign in cases of intestinal intussusception 

includes discomfort, anorexia and colic (Singh et al., 

2021). On per-rectal examination a hard sausage-like 

(Kushwaha et al., 2012), spiral shaped mass (Singh et al., 

2021) tightly coiled (Pearson and Pinsent, 1977), 

distended loops (Smith, 1990) of intestine were consistent 

per-rectal findings. Fibrinous adhesions can be felt in the 

area and the cow may display a painful response to 

manipulation of the mass (Smith, 1990). Intussusceptions 

can be surgically treated by means of resection and end-to-

end anastomosis or side-to-side anastomosis in both cattle 

and horses (Constable et al., 1997; Dabak et al., 2001; 

Fontaine and Rodgerson, 2001). Right flank laparotomy 

under local infiltration in standing position which is 

followed by intestinal resection and end-to-end anastomosis 

is the most common means of surgical correction in cattle 

(Constable et al., 1997).

 A 2 year old Murrah buffalo bull was presented with 

the history of colic which was evident for approximately 

12 hours. There was cessation of feces, passage of 

creamish mucoid discharge from rectum, anorexia, sham 

drinking, dull and depressed, since last 2 days. On clinical 

examination, the values for rectal temperature, heart rate 

and respiratory rate were 100.7° F, 88 beats/minute and 19 

breaths/minute respectively. On physical examination, 

sunken eyeball, dry muzzle, suspended rumination, 

reduced ruminal motility and oliguria were evident. On per 

rectal examination, palpation of hard coiled intestinal mass 

cranial to pelvic brim and mucoid creamish discharge was 

present in rectum (Fig. 1). Whole blood was collected for 

hematological analysis (Table 1). Based on history, signs, 

clinical and per-rectal examination it was tentatively 

diagnosed as intestinal obstruction and standing right flank 

SUMMARY

 A 2-year-old Murrah buffalo bull was referred to with a history of colic, lack of defecation, anorexia, sham drinking of water, dullness and 
depression. On physical examination, sunken eyeball, dry muzzle, sluggish rumination, reduced ruminal motility and oliguria were present. On 
clinical examination, the values for rectal temperature, heart rate and respiratory rate were 100.7° F, 88 beats/minute and 19 breaths/minute, 
respectively. On hematological examination, the values for Hb (g/dl) 11.5, PCV (%) 29.41, TLC (/µL) 7970, Neutrophils (%) 58.80, Lymphocytes 
(%) 36.80, Eosinophils (2.90) and Monocytes (%) 2.40. Per-rectal examination revealed hard coiled intestinal mass cranial to pelvic brim and mucoid 
creamish discharge was present in rectum. Based on history, clinical signs, physical examination, clinical examination, hematological examination 
and per-rectal examination it was tentatively diagnosed as intestinal obstruction. The animal was prepared for standing right flank exploratory-
laparotomy under linear infiltration of local anesthesia. Exploratory laparotomy revealed intestinal intussusception. Intestinal intussusception was 
managed by intestinal resection and end-to-end enteroanastomosis. Postoperatively, the animal was treated with broad spectrum antibiotic, 
analgesic, fluid therapy and rumenotorics. The bull passed feces on the next day and made an uneventful recovery.

Keywords: Buffalo bull, Intussusception, Exploratory laparotomy, End-to-end enteroanastomosis
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 Gastrointestinal foreign bodies are the most 
frequently encountered surgical issue in dogs and cats 
(Papazoglou et al., 2003). When pets ingest foreign bodies 
such as plastics, stones, coins, rubber objects, bottle caps, 
marbles, tampons, or needles, it often results in 
gastrointestinal obstructions (Raghunath et al., 2016; 
Mahesh et al., 2019). The severity of the obstruction, 
depends on whether it is complete or partial, size and 
physical characteristics of the foreign body. These foreign 
bodies can lead to life-threatening complications, including 
imbalances in fluid and electrolytes, hypovolemic shock 
and toxemia (Papazoglou et al., 2003). This case report 
describes the diagnosis and successful surgical removal of 
a fish hook as foreign body through a gastrotomy and 
enterotomy incision.

 A one year old male dog of non-descript breed was 
presented to a veterinary hospital and research institute 
with the history of having ingested a fish hook along with 
food, two days prior. The dog exhibited lethargy, loss of 
appetite, regurgitation, dullness, and difficulty in passing 
faeces. Upon conducting a general clinical examination, 
all of the dog's vital signs and physiological parameters 
were found to be within the normal range. Examination of 
the dog's oral cavity did not reveal any foreign objects. The 
radiographic examination showed a radio-opaque foreign 
body in the dog's stomach, matching a fish hook (Fig. 1). 
Taking into consideration the information provided by the 
owner, the observed clinical symptoms and the radiological 
evidence, the diagnosis for this case was determined to be 
an obstruction in the stomach caused by a foreign bodyfish 
hook.

 Preoperative preparations for the animal included 

administering antibiotic prophylaxis and addressing fluid, 
acid-base and electrolyte imbalances. Atropine was 
administered subcutaneously at a dose of 0.04 mg/kg BW 
as a pre-medication. For induction, Diazepam was given 
intravenously at a dosage of 0.5 mg/kg BW, and Ketamine 
at a dosage of 5 mg/kg BW. The anesthesia was maintained 
with 1.5% isoflurane. Aseptic procedures were followed to 
prepare the ventral midline area for surgery.

 A ventral midline celiotomy incision was made 
and a mass of obstruction was found at the proximal 
duodenum. An enterotomy incision was made where a 
loop of thread causing the issue was removed. The stomach 
was then carefully exteriorized and a gastrotomy was 
performed to remove the obstructing fish hook, which was 
located at the pylorus of the stomach. The fish hook was 
removed with care from the distal greater curvature of the 
stomach (Fig. 2). After the removal of the gastric foreign 
bodies, the enterotomy incision was closed using 2-0 Poly 
Glycolic Acid (PGA) with simple interrupted suture 
pattern and gastrotomy incision was closed by Connell 
followed by lambert suture pattern using 1-0 Poly Glycolic 
Acid. The abdominal muscles were sutured with no. 1, 
PGA in continuous fashion followed by the skin in cross 
mattress pattern. The dog recovered from anaesthesia 
within 10 minutes after being taken off the anesthesia 
machine.

 Post-operatively, the dog received treatment 
including intravenous administration of Inj. ceftriaxone at 
a dosage of 20 mg/kg BW, Inj. Tramadol at a dosage of 5 
mg/kg BW subcutaneously and Inj. Pantaprazole at a 
dosage of 1 mg/kg BW intravenously. Fluid therapy was 
provided for three days. The dog was kept off milk/water 
for next 24 hours and off feed for 48 hrs. Suture removal 

SUMMARY

 A one-year-old, non-descript male dog weighing 20 kg, was presented with the history of accidentally swallowing a fish hook with food. 
Radiography showed that the hook was located in the stomach. The hook was surgically removed through a gastrotomy and enterotomy incisions. 
The dog recovered without any complications. 
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Fig. 2. Fish hook retrieved after surgeryFig. 1. Abdomen lateral radiograph reveals radio-opaque foreign body 
(Fish hook) in the stomach
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was advised on the 10th day post-surgery. The dog did not 
exhibit any signs of vomiting and passed feces normally in 
the days following the procedure. An uneventful recovery 
was observed.

 The incidence of gastrointestinal obstruction 
(GIT) is notably high among young male dogs due to their 
indiscriminate eating habits and playful nature (Ellison, 
1990). Occasional or continuous vomiting is the most 
important clinical signs in obstruction, depending upon the 
type of obstruction (Patil et al., 2010). Commonly reported 
gastric foreign bodies in dogs and cats includes bones and 
plastic objects (Rousseau et al., 2007; Gianella et al., 2009; 
Hayes, 2009 and Deroy et al., 2015), however,  fishhook as 
a foreign body are less commonly reported (Pratt et al., 
2014; Deroy et al., 2015). In some instances, small and 
sharp foreign bodies like sewing needles, pins or fish hooks 
may be found in asymptomatic animals and can sometimes 
pass uneventfully (Guilford et al., 1996). Ultrasound 
examination of obstructive patients can be done to assess 
the amount of damage and need for surgery. These 
interventions should be coupled with the correction of 
fluid and electrolyte imbalances, with particular attention 
to addressing hypokalemia ((Deroy et al., 2015).

CONCLUSION

 Sharp metallic foreign bodies accompanied with 
linear thread/string need surgical intervention if are not 
expelled/moved within 24 hrs in the faeces.
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recovery from anaesthesia, the goose was kept in a plastic 
tub lined with towels and observed from a distance as 80 
percent of deaths are associated with general anaesthesia 
occurred following anaesthetic, within zero to three hours 
post-anaesthesia (Hollwarth et al., 2022). The patient was 
quiet during recovery. Meloxicam (0.5 mg/kg PO q24h × 5 
days) and buprenorphine (0.03 mg/kg PO q6h × 3 days) were 
started for pain management. Daily dressing and bandaging 
were advised to avoid wound infection (Fig. 5). The goose 
ate well and drank water within 4 hours of surgery.

 With adequate prior planning, avian patients can 
have smooth and successful surgical procedures under 
anaesthesia. Case selection and thorough patient examination 
before procedures can help to achieve successful outcomes 
while performing general anaesthesia on avian patients. In 
this report we described the successful surgical management 

Fig. 2. Normal weight bearing post-surgeryFig. 1. Swelling at palmar region on both limbs on presentation

thFig. 3-5. (3) Surgical removal of fibroma; (4) Surgical wound on 5  post-operative day; (5) Wound bandaging done to prevent wound infection

3 4 5

bilateral palmar fibroma in goose with clinical improvement 
of ambulatory ataxia in two weeks post-operatively (Fig. 
2). The growths were hard and firm in consistency (Fig. 3). 
The fibroma can arise from any connective tissue, commonly 
found in head, neck, shoulder and leg region (Sastry, 2001).
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 A 4.5 kg female goose (Anser anser domesticus) was 
presented to the BSPCA Hospital, Parel. The owners 
reported that the goose was having difficulty while walking.

 On presentation, the goose was alert and well 
hydrated along with 4 body condition score. On clinical 
examination, goose was ataxic with ulcerated swelling at 
palmar region of both limbs, but responsive to both visual 
and auditory stimuli. On further clinical examination 
revealed live maggot infestation on of the ulcerated 
swellings area (Fig. 1). Maggot wound dressing was done 
and goose was treated by enrofloxacin @ 5 mg/kg b.i.d. for 
5 days S/C.

 Extremities were lightly pinched with a haemostat 
and withdrawal response was present at both the limbs 
indicating intact cranial nerves, without any apparent 
deficits. Postural placing reflexes were assessed and found 
to be intact, with proper foot and pelvic limb placement. 
No abnormalities were noted on auscultation of the 
cardiopulmonary systems. A complete blood count (CBC) 
and serum biochemistry were performed to assess the 
goose’s general health status, as the “unhealthy” birds 
have an 11.5 to 185.2 times higher risk of death associated 
with anaesthesia (Hollwarth et al., 2022). Blood was 
drawn from the wing vein using 23-gauge needle. An avian 
biochemistry profile revealed elevated total leukocytic 

3count (TLC) i.e. 40.5×10  cells/micro liter and alkaline 
phosphatase(ALP) i.e. 1567 IU/L. The elevated TLC 
values supported the bacterial infection of the ulcerated 
growth.

 The radiographs were taken of both the limbs to rule 
out the bone involvement. Radiographs revealed soft tissue 
opacity at palmar region without any bone involvement. 

The fine needle aspiration cytology of the swellings at web 
pad revealed fibroma. Fibromas are benign neoplasms, 
majority being round to oval intradermal or subcutaneous 
masses (Hendrick, 2002). The bird was kept off feed for 6 
hours and water was made available until 3 hours prior to 
surgery (Heard, 2016). The bird was premedicated with 
single injection of combination diazepam (1 mg/Kg IM) 
and ketamine (20 mg/Kg). Premedication helped to reduce 
patient anxiety, facilitated handling and reduced the 
requirement for inhalational anaesthesia (Heard, 2016).

 General anaesthesia was achieved with isoflurane 
3% delivered via facemask. It is an inhalation anaesthesia 
very commonly used as an induction method in avian 
patients because of their highly efficient respiratory 
systems, reducing handling time and stress (Lawton, 
2016). The bird was intubated with a 5-0 mm uncuffed 
endotracheal tube and maintained under isoflurane 
anaesthesia 1-3% during the surgical procedure. Fluids 
were administered intravenously in the wing vein at a rate 
of 5 mL/kg/h. Body temperature was maintained between 
39.16-40.83º C with a warm circulating water pad. The 
bird was monitored recording HR, RR, Spo2 with pulse 
oximetry. The assessment of reflexes, including withdrawal, 
palpebral and corneal reflexes and cloacal muscle tone, was 
done to assess the depth of anaesthesia (Sabater González 
and Adami, 2022).

 The surgical site was scrubbed with dilute 
chlorhexidine scrub and sterilized water. An elliptical 
incision was taken at the base of growth on both sides with 
BP blade no. 22. Bleeding was controlled with electrocautery. 
The surgical site was then closed using non absorbable 
suture i.e. Ethilon (1-0). Total surgical time was 50 minutes 
and total anaesthesia time was 100 minutes. After initial 

SUMMARY

 A female goose (Anser anser domesticus) was presented with maggoted, ulcerated swelling at both limbs at palmar region. Physical 
examination revealed ataxia, pain on palpation and educed feed intake. Blood profile was unremarkable except for a mildly elevated Total Leucocytic 
Count (TLC) and Alkaline Phosphate (ALP). Radiographic evaluation was done for rule out any bone involvement. Fine needle aspiration cytology 
(FNAC) revealed fibroma. The surgical correction was done under diazepam-ketamine anaesthesia and maintenance on isoflurane inhalation 
anaesthesia to remove the growths with gentle dissection. No any post-operative complication was encountered.
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nylon in an interrupted pattern (Fig. 2d).

 The calf recovered from anaesthesia smoothly. The 
post-operative prescription included antibiotic cefotaxime 
@20 mg/Kg body weight, twice daily for 5 days, analgesic 
inj. Meloxicam @0.2 mg/kg, once a day for 3 days and 
fluid therapy with inj. DNS 5% 1 litre twice a day for 3 
days till the calf started taking milk. Milk feeding/sucking 
was allowed in a bowl from the elevated platform. The 
telephonic follow-upon day 7 revealed that the calf was 
taking milk after surgery with no regurgitation; however, 
the calf was reported dead on day 10.

 Cleft palate is associated with embryological failure 
of the lateral palatine processes to fuse on the midline 
(Nelson and Stashak, 1983). Surgical access to the cleft is 
most difficult if it involves the caudal hard palate or the soft 
palate. Multiple approaches through the oral cavity, bilateral 
buccotomy, pharyngotomy, mandibular symphysiotomy 
and their various combinations have been tried for cleft 
palate closure (Keeling and Moll, 1995). If the defect is large 
and cannot be opposed with flaps, the use of Polypropylene 

mesh with the palatal mucosal flap has also been reported 
in calf with short-term successful outcome (Smolec et al., 
2010).

 The technique used in the present case was 
successful in repairing thedefect in the hard palate but 
could not be applied tothe soft palate due to its 
unapproachability even after bilateral commissurotomy. 
Such surgeries, particularly of the oral cavity become so 
extensive that general anaesthesia using inhalant gases 
becomes a must. Though, surgical success was achieved in 
the present case; the calf could not survive for long may be 
due to the secondary affections of pneumonia and 
dehydration. It could be anticipated that early presentation 
and repair could have been more prognostic for this calf.

 Feeding through nasogastric or pharyngostomy tube 
with the head down has been reported in the literature 
following the cleft palate repair (Nair et al., 2019) but 
normal feeding milk in a bowl from the elevated platform 
was also found successful on short-term follow-up in the 
present case.

Fig. 1. Chest radiographof the calf suffering from secondary cleft palate showing mild alveolar pattern in caudal and accessory lung lobes (a). The 
echocardiogram of the same calf in right parasternal longitudinal view showing no apparent congenital abnormality (b).

Fig. 2. Serial photographs of the surgery of calf suffering from secondary cleft palate. (a) The photograph showing commissurotomy. (b) The bi-
pedicle mucoperiosteal flap. (c) Sutured bi-pedicle flaps. (d) Sutured commissurotomy incisions.

11

CONCLUSION

 The present case study concludes that the cleft of 
hard palate in a cow calf can be successfully repaired using 
bi-pedicle flap method under general anaesthesia but 
requires bilateral commissurotomy to approach the cleft. 
However, the soft palate may not be approached. 
Moreover, the surgery should be conducted early in life so 
that the secondary affections of pneumonia and chronic 
dehydration can be avoided.
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 A cleft palate is a developmental anomaly with an 
opening between the oral and the nasal cavities due to 
failure of closure in facial processes such as the 
frontonasal, maxillary and mandibular processes (Smolec 
et al., 2010). Cleft palate is common in cow calves and 
lambs but their repair is difficult due to the small oral 
opening leading to difficult access to the cleft, and is 
therefore, less attempted. The present report describes the 
surgical correction of a secondary cleft palate involving 
the whole hard and soft palate in a Holstein Friesian 
crossbred cow calf.

 A 3.5-month-old, 45 kg Holstein-Friesian crossbred 
female calf was presented with a history of regurgitation of 
milk from the nose after suckling since birth. For the last 2 
months, frequent mucoid nasal discharge was recorded. The 
calf was very weak and dehydrated on clinical presentation. 
Oral examination revealed a longitudinal cleft involving 
the hard palate; however, the soft palate abnormality could 
not be detected.

 The respiration and heart rates of the calf were mildly 
elevated, but, the rectal temperature was within the normal 
physiological range. Chest auscultation revealed harsh 
sounds, particularly in the lower chest of both sides. The 
chest radiograph showed an alveolar pattern in the cranial 
and accessory lung lobes, suggesting aspiration pneumonia 
(Fig. 1a). No apparent congenital abnormality was recorded 
on the echocardiography (Fig. 1b). The prognosis and the 
risk involved with the surgical intervention were explained 
to the owner and the owner gave consent for the surgery.

 After 3 hours of fasting, the calf was administered 

with a combination of inj. Diazepam @ 0.2 mg/kg and 
inj.Ketamine @ 5 mg/kg for induction. A topping with inj. 
Propofol (@ 2 mg/kg) till effect was administered for 
endotracheal intubation using No. 14 ID tube. Anaesthesia 
was maintained with Isoflurane mixed in oxygen using a 
partial rebreathing circuit. Injection cefotaxime 1g was 
administered intravenously.

 The calf was restrained in a ventro-dorsal position. 
Elongated oral cavity with short commissures was the 
major limitation for access to the oral cavity, so it was 
decided to perform bilateral commissurotomy for surgical 
exploration of the palatal defect. Bilateral commissurotomy 
was done (Fig. 2a) under aseptic preparations and the oral 
cavity was opened with the help of bandages to visualize 
the extent of the palatal defect which was extensive 
involving both the hard and soft palates.

 Two parallel incisions were made on the mucosa of 
the hard palate on either side of the entire length of the 
defect just close to the dental arcade to create flaps for bi-
pedicle grafting (Fig. 2b). The flaps were undermined, 
reflected and elevated, and sutured in the centre over the 
defect starting from the caudal end in a lock-stitch suture 
pattern using Polydioxanone loop No. 1 (Fig. 2c). The 
continuous pattern was made interrupted at few places by 
applying knot and continuing further. It was not possible to 
approach the entire soft palatal defect, satisfactorily, for 
surgical closure. The bite taking and tightening of the 
sutures was difficult deep inside and even a few bites were 
repeated as they were tearing off the flap when tightened. 
The commissurotomy incisions were closed in two layers 
apposing mucous membrane using polyglactin 910 No. 1-
0 in a simple continuous pattern followed by skin using 

SUMMARY

 This report describes an attempt to surgically repair the secondary cleft palate involving the whole of the hard and soft palates in a 3.5-month-
old, 45 kg female Holstein-Friesian crossbred calf under general anaesthesia.  The calf had a history of nasal regurgitation of milk while nursing and 
bilateral mucoid nasal discharge since birth. The calf was very weak and had evidence of aspiration pneumonia on chest radiographs. A bilateral 
commissurotomy was done to enhance visualization of the palatal defect that involved hard and soft palate. Bi-pedicle mucoperiosteal flaps were 
made and were sutured in the centre just above the cleft using polydioxanone no. 1. Post-operative care included antibiotics, analgesics, and fluid 
therapy for the next 3-5 days. Milk feeding was advised in a bowl. The calf showed improvement with no regurgitation after milk intake on follow-up 
but was reported dead on day 10.

Keywords: Bi-pedicle flap; cleft palate; commissurotomy; cow-calf; regurgitation
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SUMMARY

 A five year oldLabrador bitch was brought with the history of prolonged pregnancy and exhibited clinical signs of greenish brown discharge 
for the past 12 hrs. Per-vaginal examination showed no foetus in the birth canal. Radiographic examination of abdomen revealed foetal skeleton. On 
trans-abdominal ultrasonographic examination, two dead fetus and one mummified foetus was identified.  Based on the history and diagnostic 
imaging modalities the case was tentatively diagnosed as foetal mummification. Under general anaesthesia using Ketamine (5 mg/kg) induction and 
maintenance with Isoflurane, a midventral laparotomy was performed. Two dead foetus in the abdominal cavity and one mummified foetus in the 
ruptured uterine horn were removed. Ovariohysterectomy(OH) was also performed. Post-operatively, the animal was administered intravenous 
fluids, antibiotics and analgesics for 5 days and animal made an uneventful recovery.

Keywords: Dog, Mummification, Uterine rupture
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 Dogs are thought to be the ideal companions for human 
being and hence dog breeding has gained popularity all over 
the world (Singh et al., 2019). Various obstetrical problems 
occur in bitches during the gestation period. Mummification 
of the fetus is a common issue in polytocous animals and 
rare in monotocous mammals (Roberts, 2004). Abnormalities 
in development or chromosomes, infectious agents (Herpes 
virus, Parvovirus), maternal endocrine disorders 
(hypothyroidism), contraceptive medications, uterine 
torsion and dystocia can result in embryonic and foetal 
death in dogs (Lefebvre, 2015). These conditions may 
change the uterine environment, resulting in foetal death 
and subsequent mummification. Foetal mummification 
occurs in second half of the gestation after ossification of 
the bones (Planellas et al., 2012). Uterine rupture is one of 
the rarely diagnosed clinical entities in canines (Niwas et 
al., 2017). This case study describes a rare case of uterine 
rupture in a she dog with a single mummified foetus and 
two normal dead foetus.

 A five year old Labrador bitch weighing 38 kg was 
presented with the history of prolonged pregnancy and 
exhibited signs of greenish brown discharge for the past 12 
hours. Per-vaginal examination showed no foetus in the 
birth canal. Radiographic examination revealed presence 
of foetal skeleton. On trans-abdominal ultrasonography 
examination, in a single window at the caudal end one 
fetus and one irregular hypoechoic small sized undefined 
skeletal structure With the absence of foetal fluids observed 
followed by in ovarian end other foetal skeleton was observed 
with absence of heart beat. Hemato-biochemical analysis 
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revealed slight increase in white blood corpuscles (WBC) 
count and hypoglycemia. Based on anamnesis and 
imaging modalities the case was tentatively diagnosed as 
foetal mummification.

 Preoperative antibiotic (Ceftriaxone 750 mg I/V) and 
opioid analgesic (Tramadol 50 mg S/C) were administered 
to the bitch. Preanaesthetics, Dexmeditomidine @ 0.5 µg/kg 
I/V and Diazepam 0.5 mg/kg I/V were given. Induction 
with Inj.Ketamine 5 mg/kg I/V and maintenance with 
Isoflurane under variable vapour pressure settings was 
followed. The dog was positioned in dorsal recumbency 
and a ventral midline incision was made from umbilicus to 
pubis to gain access into the abdominal cavity. Greenish 
fluid was noticed on opening the abdominal cavity with 
two fully developed dead foetus (Fig. 1). Upon abdominal 
cavity exploration, the involuted uterus was identified with 
multiple uterine ruptured spots on right horn (Fig. 2). On 
palpation of the right horn a small structure was felt near 
the caudal end of the horn. Upon exploring through the 
ruptured region a mummified foetus was retrieved (Fig. 3). 
OH was done and the abdominal cavity was lavaged with 
warm normal saline and metronidazole was infused into 
the abdominal cavity. The abdominal incision was then 
closed routinely. Postoperative fluid therapy, antibiotics, 
analgesic and alternate day dressing of the suture site was 
followed. After 48 hours, the bitch was eating and 
urinating normally and had recovered from the surgery 
without any major complications. Sutures were removed 
on tenth post-operative day.

 According to Jackson (2004) uterine rupture during 
whelping is most likely to occur in cases in which the 
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uterine wall is compromised by the presence of infection, a 
dead foetus, uterine torsion, or futile obstetrics procedures 
or excessively large doses of oxytocin. The reason for 
rupture of uterus in our case may be due to the presence of 
mummified foetus at the caudal end of the right horn. In 
dogs, presence of one or more mummified fetuses along 
with normally developing live fetuses in the same litter 
was observed by (Roberts, 2004). Present case also 
coincides as one mummified and two fully developed dead 
fetus were present. Radiographic examination revealed 
only two clear foetal skeletal structure. The mummified 
foetus could not be visualized in the present case. This is in 
coincidence with the findings of Sharma et al. (2022)  who 
reported foetal mummification in an American Bull dog in 
which three foetal skeletal  structures were visible on plain 
radiograph and upon c-section one live, two fully 
developed dead foetus and three mummified foetus were 
taken out. This indicates that mummified foetus may or may 
not be visible in plain radiographs. Haemato biochemical 
analysis revealed very slight increase in WBC count and 
hypoglycemia. This indicates uterine rupture might have 
occurred recently and since the animal was anorectic 
glucose level was slightly reduced. Johnston et al. (2001) 
observed extra-uterine foetal mummies accidentally found 

in the abdominal cavity covered with omentum or mesentery 
in dogs and cats. But contrary to this mummified foetus 
was present in the uterus and dead foetus was seen in the 
abdominal cavity covered with omentum. In this case the 
attempt was not made to suture the ruptured uterus because 
there were multiple ruptured sites in the horn of the uterus 
and opted OH. The suitable approach for the uterine rupture 
is OH combined with post-operative fluids and antibiotic 
therapy (Singhal et al., 2017; Niwas et al., 2023).
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 Fig. 3. One mummified fetus, two dead foetus and uterus with ovary

 Fig. 1. Foetus in the abdominal cavity  Fig. 2. Multiple spots of ruptured uterus
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tumour cells are round to oval, centrally placed, 
ovoidnucleus with moderate amount of eosinophilic 
cytoplasm. In few areas, the neoplastic cells are arranged 
radially around the small blood vessels called as palisade 
type (Figs. 3 & 4). The central portion of tumour mass had 
haemorrhages and necrosis. The histological features were 
consistent with the findings of Sivacolundhu et al. (2001), 
Oviedo-Peñata et al. (2020) and Kamdi, (2023).

 The neoplastic granulosa cells showed moderate 
positive reaction for pan-cytokeratin and negative for 
vimentin. This correlated with the finding of Riccardi et al. 
(2015) who reported that cytokeratin AE1/AE3 was 
positive for all epithelial derived ovarian tumours and 6 of 
8 granulosa cell tumours where as granulosa and epithelial 
cell tumours showed variable expression pattern for 
vimentin. Another study suggested that most of the 
sexcord stromal tumours were positive for AE1/AE3 
except for palisade type (Akihara et al., 2007). Granulosa 
cells and associated tumours were invariably negative for 
HBME-1, however 17 out of 18 ovarian epithelial cancers 
and normal ovarian surface epithelium tested positive 
(Banco et al., 2011). There are controversies in selection of 
IHC marker panel for differentiating the ovarian tumours 
in dogs so a comprehensive study is required.

 Based on the histological feature of palisade 
arrangement of neoplastic cells around the blood vessels 
and positive reaction of neoplastic cells to pan cytokeratin 
by immuno-histochemistry the tumour was confirmed as 
granulosa cell tumour.
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SUMMARY

 Granulosa cell tumour morphology is highly variable and creates diagnostic challenges. The present study investigated the morphological 
pattern, expression of pan-cytokeratin and vimentin in canine granulosa cell tumour. A ten year old female Great Dane was presented with the history 
of distended abdomen. Histologically the tumour mass consist of round to oval cells with ovoid nucleus arranged in sheets and radially around the 
small blood vessels. Immuno-histologically, the tumour cells were positive for pan-cytokeratin and negative for vimentin. Based on histology and 
immunohistochemistry the tumour was diagnosed as granulosa cell tumour.

Keywords: Dog, Granulosa cell tumour, Pan-cytokeratin, Vimentin
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 Canine ovarian neoplasms are categorized into four 
types depending on cell origin, epithelial tumours, germ 
cell tumours, sex cord stromal tumours and mesenchymal 
tumours (Agnew and Mac Lachlan, 2016). Among the 
ovarian tumours epithelial origin (46%) were more 
common than sex cord stromal (34%) and germ cell origin 
(20%) (Patnaik and Greenlee, 1987). Granulose cell 
tumours (GCTs) are relatively uncommon in canines 
compared to equines and bovines. This tumour arises from 
sex-cord stromal cells and observed in bitches along with 
other types of sex-cord stromal tumours (Perez-Marin et 
al., 2014; Kamdi et al., 2023). The GCTs are mostly round 
to spherical in shape, smooth surfaced and the size ranging 
from 20 to 30 cm diameter (Foster, 2006).

 GCTs secrete more progesterone, estradiol and 
alpha-inhibin (Pluhar et al., 1995), which results in swelling 
of vulva with vaginal discharge, persistent estrus, alopecia 
(Buijtels et al., 2010) and vaginal prolapse (Nak et al., 
2012). Histologically variety of growth patterns were 
observed in GCTs which includes macrofollicular, 
microfollicular, diffuse, trabecular and Sertoli-like, which 
is reported both in dogs and human beings. (Scully,1999; 
Riccardi et al., 2007). Granulosa cell tumours are very 
heterogeneous in both humans and dogs, which leads to 
diagnostic challenges. While immunohistochemistry 
(IHC) is widely used in human pathology to diagnose 
granulosa cell tumour, limited studies are available in dogs 
(Riccardi et al., 2007). The present study record the 
histological and immune-histochemical characters of 
granulosa cell tumour in a dog.

 A ten year-old female Great Dane was presented to 
*Corresponding author: drvetpal@gmail.com

Haryana Vet. (December, 2024) 63(2), 135-137 Clinical Article

How to cite: Gopal, K., Thilagavathi, K., Kokila, S., Arulmozhi, A. and Balachandran, P. (2024). Histological and immuno-
histochemical diagnosis of ovarian granulosa cell tumour in a dog. Haryana Vet. 63(2): 135-137.

treatment with the complaint of recurrent mammary 
tumour and distended abdomen. The hemato-biochemical 
values were within normal range except slight monocytosis. 
The intra abdominal mass was surgically removed and 
fixed in 10 percent formalin for histopathological 
examination. The formalin fixed tissue sample was 
processed, embedded in paraffin waxthen sections were 
taken at 4 µm thickness and stained in Haematoxylin and 
Eosin (H&E). Another set of tissue sections were taken in 
poly L lysine coated slides and subjected to pan-
cytokeratin and vimentin staining. The IHC was performed 
as per the standard protocol described by manufacturer 
(Pathn Situ).

 As per the published literature the epithelial ovarian 
tumours are more common than germ cell tumours and sex 
cord stromal tumours (Patnaik and Greenlee, 1987). The 
mean agefor ovarian neoplasia in dogs were 10 years and 
ranging from 10 to 14 years, except with teratoma. The 
mean age of teratoma was 4 years and ranging from 2 to 9 
years (Patnaik and Greenlee, 1987). In the current study, 
the age of the dog was 10 years, this is well agreed with the 
findings of Patnaik and Greenlee (1987). Clinical examination 
revealed distended abdomen and serosanguineous discharge 
from the edematous vulva. Generally the dogs with granulosa 
cell tumour showed distended abdomen, lethargy, 
depression, vulvar swelling with bleeding, enlarged nipples, 
pyometra, cystic endometrial hyperplasia, persistent 
estrus and ascites (Zanghi et al., 2007; Goto et al., 2021). 
In Indian scenerio, invariably ovarian granulosa cell 
tumours are associated with pyometra (Khokhar et al., 
2022; Kumar et al., 2024; Narwade et al., 2024) this might 
be due to lack of awareness regarding ovariohysterectomy 
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practice followed in dogs. Further the retrospective studies 
on the clinical diagnostic aspects and biomarker analysis 
in ovarian granulosa cell tumours are spare in India.

 On physical examination, firm multiple palpable 
masses were appreciable in the mid abdomen and a firm 
irregular mass was seen in the left caudal mammary gland. 
The gross examination revealed a firm mass about 15×25 
cm in size with cystic space. The cut surface was gray to 

brown in colour (Fig. 1). The ovarian neoplasms were 
mostly unilateral (84 percent) except for Sertoli-Leydig 
cell tumours, which were bilateral nature (36 percent) 
(Patnaik and Greenlee, 1987) where as Chung et al. (2013) 
reported a rare bilateral ovary granulosa cell tumour with 
complex mammary carcinoma in a poodle dog. 
Histologically the tumour mass consistof sheet of cells 
with minimal stroma (Fig. 2) and follicular patterns. The 

Fig. 1. Granulosa cell tumour- Firm grey mass with cystic spaces.

Fig. 3. Neoplastic cells are arranged radially around the blood vessels, 
H&E x 100.

Fig. 5. Neoplastic cells showing positive reaction to pan-cytokeratin 
IHC x 100.

Fig. 2. Granulosa cell tumour showing sheet of neoplastic cells with 
minimal stroma, H&E x 100.

Fig. 4. Higher magnification of Fig. 3 H&E x 400.

Fig. 6. Neoplastic cells are negative for vimentin but stromal cells are 
positive. IHC x 100.

138

 Dystocia refers to any difficulty in the parturition 
process that may reduce neonatal viability, result from 
maternal injury, or require manual assistance (Dutt et al., 
2020). Regardless of the breed, the incidence varies 
between 2-13% in mares (Ellerbrock and Wehrend, 2023). 
Fetal malposition involving limbs and neck during foaling 
is recognized as the single most common cause of dystocia 
in equines. Delay in cases of dystocia may negatively 
impact the survival of foal and mare, and future 
reproductive potential of mare. The proportion of dystocia 
is comparatively high in primiparous animals (Ball, 2005). 
Compared to other animal species, mares are less prone to 
dystocia, but the event is a true emergency and minute-to-
minute creates a difference in the survivability of foal and 
mare (Wilkins, 2008; Ruthrakumar et al., 2023). The 
present case study reports successful management of 
dystocia due to ventral deviation of the fetal neck and 
flexion of one forelimb in a primiparous mare through 
fetotomy.

HISTORY AND OBSERVATIONS

 A primiparous non-descript, a 2-year aged mare with 
ruptured water bags, straining and restlessness for the last 
10 hours was brought to VCC, LUVAS, Hisar. The case for 
first manipulated at the field level by local paravet staff and 
then referred to the LUVAS for further treatment. The 
mucous membranes of the animal were congested.  Rectal 
temperature and pulse rate were 101º F and 60/minute, 
respectively. The tail of the mare was bandaged and the 
perineum was cleaned properly with povidone iodine 
solution before starting obstetrical procedures. Vaginal 
examination with adequate lubrication with liquid paraffin 
after epidural anaesthesia using 3.5 ml of 2% lignocaine 
hydrochloride between first and second coccygeal vertebrae 
revealed scanty fetal fluid, dead fetus in anterior longitudinal 

presentation and dorso-pubic position with one forelimb 
extended in the birth canal and the second forelimb and 
head deviated in downward direction. The absence of fetal 
reflexes confirmed the presence of the dead fetus.

TREATMENT AND DISCUSSION

 Through obstetrical manoeuvres both the forelimbs 
were corrected and extended but the head was still not 
approachable. Further attempts were made to correct the 
posture and an eye hook was applied at the mandible and 
mild traction was applied which led to the fracture of the 
mandible. So, it was decided to go for fetotomy of the left 
forelimb and the head was brought into the birth canal. As 
the size of the pelvic cavity was smaller, the fetotomy of 
the fetal head was done at the level of the base of the neck 
and then traction was applied using a snare on the right 

rd thforelimb and eye hook between 3  and 4  thoracic 
vertebrae to deliver the foetus (Fig. 1). The dehiscence of 
placenta took place with delivery of the fetus. The mare 
was administered with Inj. Normal Saline 2 litres IV, Inj. 
Oxytocin 20 I.U. IV in 500 ml Normal Saline Solution, Inj. 
Ceftriaxone 4 g IM, Inj. Metronidazole 3500 mg IV, Inj. 
Chlorpheniramine maleate 159.25 mg IM, and Inj. 
Ascorbic Acid 5000 mg IM. The treatment was advised for 
the next five days. The mare recovered without any 
complications.

 The incidence of dystocia is lower in equines than in 
bovines, but the postural defects of limbs in equines result 
into serious difficulty in parturition than in bovines (Singh 
et al., 2017). Different obstetrical manoeuvres for 
resolving dystocia in equines for assisted vaginal delivery 
include repulsion, rotation, version and extension. 
Likewise, for controlled vaginal delivery caesarean 
section and fetotomy are the two options. Malposture of 
fetal extremities in the equines is the root cause of dystocia, 

SUMMARY

 A primiparous non-descript mare suffering from dystocia for the last 10 hours was brought to the Veterinary Clinical Complex (VCC). Per-
vaginal examination with proper lubrication with liquid paraffin revealed the presence of a dead fetus with one forelimb extended in the birth canal 
and the other forelimb and head deviated in the downward direction. As fetal fluid was scanty and the pelvis of the dam was narrow, manual per-
vaginal delivery of the male fetus was performed following fetotomy.  The dam had an uneventful recovery after 7 days post-partum.
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however faulty presentation and positions also occur to a 
lesser extent (Dutt et al., 2020).  When the fetus is dead, 
fetal fluid is scanty, the uterus is contracted and 
manipulations are not practicable, the immediate decision 
for further line of treatment should be undertaken. As per 
Vandeplassche et al. (1971) fetotomy in equines causes a 
lower mortality rate than caesarean operation.  Fetotomy is 
talented task in mares than in bovines because the birth 
cavity is longer and the fetal membranes may shed off 
faster (Frazer, 2001). Due care and expertise are required 
for fetotomy in equines, otherwise it may be potentially 
hazardous for the dam (Higgins and Wright, 1999; Singh et 
al., 2017). Caesarean section should be the last resort to 
relieve dystocia in equines because it can adversely affect 
the dam's general health and future fertility (Abernathy-
Young et al., 2012). The post-partum complications 
associated with caesarean section in equines include 

haemorrhage, peritonitis, incisional infection, retained 
placenta, toxic metritis and even death.  In the current case 
study, the dystocia was resolved through fetotomy with 
utmost care to deliver the dead fetus. In the present case, 
fetotomy was a clear-sighted decision to save the life of the 
dam.
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Fig. 1. Dead Fetus delivered through fetotomy
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was used as it supplies the correct balance of protein, 
vitamins and minerals necessary for the bird's health. 
These chicks were vaccinated with Newcastle disease 
vaccine (NCDV) at the age of 7 days via intranasal route. 
The chicks were kept in well ventilated rooms maintained 
at optimum temperature. The experiment was undertaken 
after taking prior permission from the Institutional Animal 

rdEthics Committee (IAEC) (Permission given in the 23  
IAEC meeting and proceedings of the same circulated vide 
memo no. VCC/IAEC/2022/1624-51 held on 12.04.2022).

Chemical used: Monocrotophos (MCP) procured from 
Sigma Aldrich was used in the present study. It was 
administered orally @ 5 ppm in feed [as used earlier by 
Babulal (2007) in his experiments].

 Curcumin (the active ingredient of turmeric i.e. 
Curcuma longa) used in the present study was procured 
from Sigma-Aldrich. Curcumin was fed orally along with 
feed @ 200 mg/ Kg of feed [as used earlier by Canales-
Aguirre et al. (2012) and Yadav et al. (2020) in their 
experiments].

Experimental design: One hundred and thirty-two (132) 
chicks at the age of 7 days were divided randomly into two 
groups (group A and B) of 66 chicks in each group. All the 
chicks of group A were given feed supplemented with 
curcumin (@ 200 mg/kg of feed) throughout the 
experiment. All the chicks of group B were given normal 
feed without any supplementation. At the age of 14 days, 
the chicks of groups A and B were divided into two 
subgroups (group A into A  and A , group B into B  and B ) 1 2 1 2

of 33 chicks each. All the chicks of group A  and B  were 1 1

given monocrotophos @ 5 ppm [as used earlier by Babulal 
(2007) in his experiments] in per kg feed up to the end of 
experiment. The chicks of group B  served as normal 2

control group i.e. without any curcumin and monocrotophos.

Estimation of haematological parameters: Blood samples 
were collected from six chicks of each subgroup directly 

th th st thfrom heart on 0, 7 , 14 , 21  and 28  day post initiation of 
monocrotophos feeding in sterile ethylene diamine tetra 
acetate (EDTA) coated vials for assessment of haematological 
parameters i.e. Hb, TEC, PCV by using Automatic 
Haematological Analyzer. From the values of Hb, TEC, 
PCV haematological indices particularly MCV and 
MCHC were calculated.

Statistical analysis: The data for various parameters were 
subjected to statistical analysis by using Duncan Multiple 
Range Test at 5.0% level of significance using SPSS 17.0 
version software. Individual means were compared for 
statistical significance using the least significance 
difference.

RESULTS AND DISCUSSION

 The mean values of haemoglobin concentration and 
total erythrocyte count were significantly (P≤0.05) lower 
in both the monocrotophos administered groups (A  and 1

B ) as compared to control group (B ) from 21 days post 1 2

monocrotophos administration. More or less similar 
results have been reported due to monocrotophos toxicity 
by various workers (Siddiqui et al., 1991; Gupta et al., 
2008; Kant et al., 2018). Haemolysis caused by 
monocrotophos may be a credible cause of reduced 
haemoglobin and total erythrocyte count (Singh et al., 
2004). However significant (P≤0.05) improvement in 
haemoglobin concentration was observed in the curcumin 
supplemented group (A ) chicks as compared to group B  1 1

from 21 DPMA onwards. Kumar (2014) revealed in his 
studies that there was significant increase in haemoglobin 
concentration after turmeric supplementation in post 
kidding goats. In curcumin supplemented group (A ) the 2

haemoglobin concentration and total erythrocyte count 
were comparable to the control group (B ) as there was no 2

significant change noticed (Table 1 and 2).

 Significant increase in mean percent packed cell 
volume (PCV) values was observed in both the monocrotophos 
administered groups (A  and B ) as compared to control 1 1

group B  (Table 3). Similar findings were reported by 2

Sunmonu and Oloyede (2010) in rats and Gupta et al. 
(2008) in chicken. The significant increase in Packed Cell 
Volume (PCV) after administration of Monocrotophos in 
broiler chickens can be attributed to a combination of 
factors, including haemolysis, dehydration, stress response, 
inhibition of acetylcholinesterase, and a direct effect on 
erythropoiesis. Monocrotophos causes red blood cell 
damage, leading to haemolysis, and dehydration, resulting 
in a decrease in plasma volume. Additionally, it triggers a 
stress response, releasing stress hormones that constrict 
blood vessels, and inhibits acetylcholinesterase, leading to 
increased acetylcholine levels that also constrict blood 
vessels. These factors contribute to an increase in PCV, as 
the concentration of red blood cells in the blood rises.

 Mean corpuscular volume (MCV) and mean 
corpuscular haemoglobin concentration (MCHC) values 
were calculated from the values of Hb, TEC and PCV. 
MCV values were significantly (P≤0.05) higher in both the 
monocrotophos administered groups (A  and B ) as 1 1

compared to control group (B ) from 21 DPMA onwards. 2

There was significant (P≤0.05) decrease in MCV in group 
A  as compared to group B  from 14 DPMA onwards. The 1 1

MCV values were comparable in groups A  and B  throughout 2 2

the experiment (Table 4).

 The values of percent MCHC were found to be 
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significantly (P≤0.05) lower in both the monocrotophos 
administered groups (A  and B ) as compared to control 1 1

group (B ) from 14 DPMA onwards in group B  and only 2 1

on 21 DPMA in group A . There was significant (P≤0.05) 1

improvement percent MCHC values in group A  as 1

compared to group B  from 21 DPMA onwards. The values 1

of percent MCHC were comparable in groups A  and B  2 2

throughout the experiment (Table 5). These findings 

revealed that there was macrocytic hypochromic anaemia 
in monocrotophos intoxicated chicks which was more 
severe in group B  as compared to group A . The decrease 1 1

in Hb and TEC concentrations due to monocrotophos 
intoxication might be due to haemorrhages observed in the 
present study, responsible for hypochromic anaemia. 
Regarding, macrocytic anemia, it might be due to severe 
diarrhea causing dehydration resulting in hemoconcentration 

Table 1. Haemoglobin concentration (g/dl, mean ± S.E.) of broiler chicks in different experimental groups

Groups Day post monocrotophos administration (DPMA)

 0 DPMA 7 DPMA 14 DPMA 21 DPMA 28 DPMA

a a a b bA  (MCP+CUR) 9.05 ±0.09 9.17 ±0.17 8.75 ±0.21 8.48 ±0.22 8.60 ±0.161

a a b bc bA  (CUR) 8.90 ±0.15 9.38 ±0.20 9.48 ±0.27 9.18 ±0.17 9.35 ±0.332

a a a a aB  (MCP) 8.82 ±0.14 8.90 ±0.26 8.50 ±0.13 6.32 ±0.33 6.37 ±0.221

a a ab c bcB  (C) 9.05 ±0.08 9.30 ±0.14 9.10 ±0.16 9.30 ±0.3 8.98 ±0.152

a, b, c: Means with unlike superscript in the column differ significantly (P  0.05)
Here in table MCP means-Monocrotophos; CUR means- Curcumin; C means- Control

Table 3. Packed cell volume (%, mean ± S.E.) of broiler chicks in different experimental groups

Groups Day post monocrotophos administration (DPMA)

 0 DPMA 7 DPMA 14 DPMA 21 DPMA 28 DPMA

a ab abA  (MCP+CUR) 29.87 ±0.47 30.37 a ±0.63 30.90 a ±0.6 30.91 ±0.55 31.28 ±0.811

a a a a aA  (CUR) 30.17  ±0.3 30.13  ±0.46 29.90  ±0.4 29.87  ±0.58 29.85  ±0.352

a a a b bB  (MCP) 30.03  ±0.29 30.73  ±0.44 31.27  ±0.86 32.02 ±0.66 32.57 ±0.371

a a a a aB  (C) 30.15  ±0.23 29.7  ±0.77 29.75  ±0.44 30.06  ±0.15 30.19  ±0.592

a, b, c: Means with unlike superscript in the column differ significantly (P 0.05)
Here in table MCP means- Monocrotophos; CUR means- Curcumin; C means- Control

Table 2. Total erythrocyte count (106/µl, mean ± S.E.) of broiler chicks in different experimental groups

Groups Day post monocrotophos administration (DPMA)

 0 DPMA 7 DPMA 14 DPMA 21 DPMA 28 DPMA

a a b a bA  (MCP+CUR) 2.27 ±0.04 2.30 ±0.15 2.33 ±0.05 2.09 ±0.16 1.92 ±0.181

a a b b cA  (CUR) 2.29 ±0.02 2.47 ±0.09 2.41 ±0.04 2.54 ±0.08 2.90 ±0.142

a a a a aB  (MCP) 2.33 ±0.08 2.31 ±0.08 2.10 ±0.12 1.83 ±0.09 1.48 ±0.051

a a b b cB  (C) 2.30 ±0.06 2.21 ±0.09 2.45 ±0.03 2.52 ±0.08 2.72 ±0.062

a, b, c: Means with unlike superscript in the column differ significantly (P 0.05)
Here in table MCP means-Monocrotophos; CUR means- Curcumin; C means- Control

Table 4. Mean corpuscular volume (femto litres, mean± S.E.) of broiler chicks in different experimental groups

Groups Day post monocrotophos administration (DPMA)

 0 DPMA 7 DPMA 14 DPMA 21 DPMA 28 DPMA

a a a b bA  (MCP+CUR) 131.88 ±3.98 134.43 ±8.23 132.76 ±2.85 152.58 ±12.47 168.70 ±12.761

a a a a aA  (CUR) 131.96 ±1.51 122.88 ±5.21 124.37 ±2.12 118.02 ±3.31 104.37 ±6.372

a a b c cB  (MCP) 129.67 ±3.58 134.28 ±5.98 151.07 ±8.73 177.40 ±9.72 221.88 ±7.561

a a a a aB  (C) 131.51 ±3.41 135.42 ±6.51 121.47 ±1.88 119.93 ±3.78 111.21 ±1.962

a, b, c: Means with unlike superscript in the column differ significantly (P 0.05)
Here in table MCP means- Monocrotophos; CUR means- Curcumin; C means- Control
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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Fig. 1. Dead male foal with fetal membrane after delivery
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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heat cycles before exhibiting an obvious cycle (Sridevi, 
2015). Two bitches exhibited signs of vomition on 2nd day 
of treatment but not thereafter. This is in line with the 
findings of Verstegen et al. (1998) who observed repeated 
vomition after treatment with cabergoline in one of the 
treated bitches. Cabergoline is reported to have adverse 
effects like vomition and hair discoloration (Mogheiseh et 
al., 2017). Five bitches expressed estrus signs (Fig. 2) with 
EVC indicating ≥80% anuclear and superficial cells 
together with few or no RBCs, no neutrophils, no bacteria 
(Fig. 1) and were bred toelite male dogs on day 2, 4, and 6 
of estrus period. All the five bitches conceived indicating a 
100% pregnancy rate and whelped with litter size ranging 
between 1-7 pups (Fig. 4). The observed conception rate in 
the present study is in agreement with Bisen et al. (2022) 
who reported 100% pregnancy but higher than that 
(66.67%) observed by Smitty et al. (2019). The mean litter 
size was 4.8 which is lower than the findings of Smitty et 
al. (2019) i.e. 6.25±1.75 and Bisen et al. (2022) i.e. 5.2± 
0.97. Litter size may also be attributed to genetics, breed, 
age, parity, nutrition and time of mating.

CONCLUSION

 In this study, cabergoline effectively induced estrus 
in 71.43% anestrus Mudhol hound bitches, following a 
mean duration of treatment for 38.6±4.5 days. Notably, 
primary anestrus in younger bitches may explain non-
responsiveness. Despite minimal adverse effects, all 
successfully induced females exhibited 100% pregnancy 
and whelped with a mean litter size of 4.8 pups. This 
research highlights cabergoline as a promising tool for 

managing anestrus in Mudhol hound bitches, emphasizing 
its potential role in enhancing reproductive outcomes in 
this breed.
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in primary anestrus. Primary anestrus is common in 
bitches in the age group of 2-3 years because some large 

breeds of dog may not begin to cycle until 24 months of age 
and while some small breeds may experience several silent 

Table 1. Onset of proestrus, conception and litter size in treated dogs

Bitch no. Age Treatment Interval from onset of treatment Conception Litter size
 (in years) duration (days) to start of proestrus (days)

1 3 47 53 + 1

2 8 32 31 + 3

3 6.5 16 14 + 7

4 6.5 47 46 + 6

5 2 34 32 + 7

6 1.5 47   

7 2.5 47   

Mean±SEM 4.3±1.0 38.6±4.5 35.2±6.7  4.8±1.2

SD 2.6 12.0 15.1  2.7

Fig. 1. EVC of bitch in Estrus showing ≥80% cornified and superficial 
cells

Fig. 3. Mating of bitch in estrus with elite male dog

Fig. 2. Bitch exhibiting estrus symptoms

Fig. 4. Bitch with the litter after whelping
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 Canine breeding is a rapidly evolving industry and 
there is influx of exotic breeds of dogs into India for 
breeding motives (Singh et al., 2019). Mudhol hound is 
one among the three registered Indian dog breeds. It is a 
sturdy dog and a keen sight hound. They are known for 
hunting, guarding and even racing. The estrus cycle ranges 
from 8 to 12 months. Though they breed throughout the 
year, breeding is more pronounced during winters. A 
healthy Mudhol hound has anestrus period ranging from 4 
to 5 months. The prolongation of anestrus period beyond 
this is considered abnormal. Abnormal anestrus is 
classified as primary and secondary anestrus. The bitch is 
considered to be in primary anestrus if she does not exhibit 
any estrus until she attains 24 months of age, and 
secondary anestrus if she does not exhibit estrus within 10-
18 months from the previous estrus phase (Nak et al., 
2012). Cabergoline is a drug used in bitches to shorten the 
anestrus period or to treat infertility caused by anestrus. 
Cabergoline is a dopaminergic ergot alkaloid with an anti-
prolactinergic effect (Rains et al., 1995). Cabergoline is 
indicated at a dose of 5 µg/kg body weight to promote 
estrus in dogs and has been shown to be effective at lower 
doses (0.6 µg/kg) (Cirit et al., 2007).

MATERIALS AND METHODS

 The study was carried out for a period of 3 months 
during June to August 2022 at Canine Research and 
Information Center, Timmapur, Mudhol, Karnataka. 
Exfoliative vaginal cytology (EVC) was performed on 30 
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Mudhol hound bitches, and the cases with EVCs showing 
80-90% parabasal cells and 10-20% intermediate cells 
were inferred as anestrus. Total seven dogs in anestrus 
(N=7) between 1.5 to 8 years of age were selected and 
treated with a daily oral dose of cabergoline at the rate of 5 
μg/kg body weight. The treatment was given upto two days 
following the onset of proestrual bleeding or for a 
maximum duration of 47 days. The EVC was performed 
every third day during the treatment duration to assess the 
progress of the treatment and then every second day after 
the proestrual bleeding until 80% superficial and 
anuclear/cornified cells were observed (Fig. 1). The dogs 
were in estrus at this point and were mated with elite Mudhol 
hound males (Fig. 3). Thus, the effect of cabergoline in 
inducing estrus in Mudhol hounds was studied.

RESULTS AND DISCUSSION

 The onset of proestrus, conception and litter size in 7 
treated bitches is presented in Table 1. Five bitches out of 
seven (71.43%) exhibited proestrual bleeding within 1 to 
53 days from the start of the treatment. The mean duration 
from the start of treatment to onset of proestrual bleeding 
was 35.2±6.7 days. The mean duration of treatment was 
38.6±4.5 days. The length of treatment days in the current 
study is possibly high as most of the bitches were in early 
anestrus (The previous estrus observed was: two bitches 
were in primary anestrus, 4 bitches: 90-110 days before the 
start of treatment and 1 bitch :130 days before the start of 
treatment). The two bitches which did not respond to 
treatment were in the age group of 1.5 to 2.5 years and were 
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ABSTRACT

 The objective behind the study was to evaluate the impact of cabergoline for the treatment of anestrus in Mudhol hound (MH) bitches. 
Exfoliative vaginal cytology (EVC) was performed on 30 MH bitches between 1.5 to 8 years age and maintained at Canine Research and Information 
Center, Timmapur, Mudhol, Karnataka. Seven bitches were found to be in anestrus according to EVC and were selected for treatment with 
cabergoline at the dose rate of 5µg/kg body weight orally until two days following the onset of proestrual bleeding, or a maximum of 47 days. As a 
result, 5 bitches (71.43%) exhibited proestrual bleeding after mean of 38.6±4.5 days without exhibiting major adverse effects. The mean duration 
from start of the treatment to onset of proestrual bleeding was 35.2±6.7 days. The two bitches which did not respond to treatment were possibly in 
primary anestrus. All the five bitches after exhibiting estrus as confirmed by EVC were bred to elite MH male dogs. All the bitches conceived with the 
100% pregnancy rate and whelped with litter size ranging between 1-7 pups. Thus, cabergoline is a promising drug for managing anestrus in MH 
bitches and thereby enhancing reproductive outcomes in this breed.
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Laboratories India Pvt. Ltd.) and Phosphorus (using kit by 
Diatek Healthcare India Pvt. Ltd.). Copper, Iron and Zinc 
were estimated by atomic absorption spectrophotometer 
after digesting the serum sample with triple acid according 
to the method of Krishna and Ranjhan (1980).

 Results obtained were analysed statistically at 5% 
and 1% using One-way Anova and post-hoc test DMRT. 
Box and whisker plot was generated to observe 
distribution of data. Per cent coefficient of variation 
(CV%) of different groups for different minerals was 
calculated from coefficient of variation for different days 
within each group using the formula as CV% = (standard 
deviation/mean) x 100.

RESULTS AND DISCUSSION

 Table 1 represents comparison of serum levels 
(Mean ± SE) as well as Fig. 1 depicts the box and whisker 
plots for serum calcium, phosphorus, copper, iron and 
zinc, respectively. Box and whisker plots have been shown 
to visualize the individual data point spread and five-
number summary i.e. minimum, first quartile, median, 
third quartile, and maximum. It also displays the outliers.

Serum Calcium concentration: As compared to levels of 
calcium in present study, various studies have also 
reported similar, higher or lower levels. Arya (2008) in 
Black Bengal goats at Ranchi (Jharkhand) with 10mg 
progesterone (i/m injection) for 12 days reported levels of 
calcium at 0-day as 6.98±0.70 mg/dl, at estrus, as 
9.07±0.68 mg/dl in treatment as well as 7.34±0.33 mg/dl - 

stin control and 8.11±0.30 mg/dl at 21  day post-service. 
Saribay et al. (2020) at Hatay (Turkey) in Damascus goats 
treated by IVPS (30 mg FGA) for 12 days along with I/m 
injection of 0.075 μg cloprostenol reported 9.60±0.10 
mg/dl at 0-day, 9.20±0.10 mg/dl at sponge removal and 

th9.40±0.10 mg/dl at 15  day post-estrus. Calcium has been 
reported as 9.58±0.01 mg/dl by Kumar (2017) in local 
goats at Telangana (Hyderabad) at 0 day. During post-
estrus calcium valued as 8.98±0.13 mg/dl in Arbia goats 
(Allaoua and Mahdi, 2018)) and 9.23±0.69 mg/dl in Surti 
goats (Pandya, 2009) were reported. Chaudhary (2017) in 
Surti does at Navsari (Gujarat) found calcium as 9.77±0.25 

thmg/dl before treatment and 9.77±0.25 mg/dl at 40  day 
post-service.

 Non-significant fluctuation have been reported by 
Arya (2008), Gangaram (2013) in Osmanabadi goats with 
IVPS (350 mg natural progesterone) for 14 days at Bidar 
(Karnataka), Kumar (2017) in local goats with IVPS (350 
mg natural progesterone) for 12 days at Telangana 
(Hyderabad), Chaudhary (2017) in Surti does using teaser 
buck for 11 days and at Navsari (Gujarat) by Saribay et al. 
(2020).

Serum Phosphorus concentration: Similar to the present 
research, various studies have reported higher or lower 
levels of serum phosphorous. Saribay et al. (2020) 
reported serum phosphorus concentration before treatment 
as 4.40±0.30 mg/dl, 5.30±0.30 mg/dl on the day of estrus 

thand 5.10±0.30 mg/dl at 15  day post-estrus. Arya (2008) 
reported phosphorus as 7.02±0.22 mg/dl before treatment, 
4.39±0.40 mg/dl and 6.80±0.59 mg/dl in treatment and its 
control group on the day of estrus and 4.45±0.45 mg/dl at 

st21  day post-service in treatment group. Chaudhary (2017) 
reported phosphorus as 5.73±0.44 mg/dl before treatment 

thand 5.14±0.60 mg/dl as well as 8.19±0.92 mg/dl at 40  day 
post-service in treatment and control groups.

 Mean serum phosphorus level of Surti does differ 
significantly (p<0.05) between different groups at 0-day 

thand 11  day whereas within the groups was observed to 
vary either significantly (p<0.01) or non-significantly 
(p>0.01) between different days. Non-significant 
fluctuation in the mean serum phosphorus level at 0-day, 

ston the day of estrus and 21  day post-estrus was reported 
th thby Arya (2008); at 0-day, 6  day and 14  day by Gangaram 

th th(2013); at 0-day, 6  day and 12  day by Kumar (2017); at 0-
rd th thday, 3  day, 11  day and 40  day post-service by 

Chaudhary (2017) in Surti does synchronized by teasing 
with sexually active buck for 11 days and its control group 
at Navsari (Gujarat) as well as 0-day, on the day of estrus 

thand 15  day post-estrus by Saribay et al. (2020).

Serum Copper concentration: As compared to levels of 
copper in present study, various studies have also reported 
similar, higher or lower levels. Arya (2008) reported 
copper levels as 0.650±0.019 µg/ml before treatment, on 
the day of estrus as 0.673±0.020 µg/ml in treatment and 

st0.664±0.018 µg/ml in control group and at 21  day post-
estrus as 0.744±0.016 µg/ml in treatment and 0.656±0.018 
µg/ml in control group. Chaudhary (2017) reported copper 
levels as 0.082±0.012 µg/ml at 0-day and 0.076±0.015 

thµg/ml and 0.087±0.014 µg/ml at 40  day post-service in 
treatment and its control group.

 Mean serum copper level of Surti does was observed 
to have significant (p<0.05) different between different 

thgroups at 11  day as well as on the day of estrus whereas 
within groups there was either significant (p<0.01) or non-
significant (p>0.01) variations between different days. 
Trend of fluctuation in the mean serum copper level 
similar to present study has been reported at 0-day, on the 

stday of estrus and 21  day post-estrus was reported by Arya 
(2008). While, non-significant difference in the mean 

rd thserum copper level at 0-day, 3  day, 11  day, on the day of 
thestrus and 40  day post-service was observed by 

Chaudhary (2017) in Surti does synchronize by teasing 
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 Goats (Capra hircus) referred as “poor man's cow” 
are commonly reared in Indian sub-continent for meat, 
milk, fibre and skin (MacHugh and Bradley, 2001). Their 
suboptimal reproduction performance hinders to cater 
surge in demand for its production. The indidance of 
infertility in goats has been reported as 11.5% with 
anoestrous as major cause (Dutt et al., 2010). Non-
efficient reproductive management can be overcome by 
synchronization of oestrous cycle. Macrominerals such as 
Calcium and Phosphorus are indispensable for structural 
integrity of bones, muscle function, hormonal regulation, 
cellular processes and overall reproductive health during 
estrous cycle. Microminerals such as Iron, Zinc and 
Copper contribute to proper functioning of estrous cycle 
by supporting processes such as oxygen transport, energy 
metabolism, enzyme activity, hormonal regulation, and 
reproductive tissue development. Reduction in 
reproductive efficiency due to mineral deficiency (Ahuja 
and Parmar, 2017) has been stated as one of the causes 
highlighting the critical role of minerals in maintaining 
reproductive performance. Thus, based on importance of 
knowing the variation of serum mineral profile especially 
under different synchronization and lack of such studies as 
well as considering the fact that Surti breed is native to 
south Gujarat, present study was planned with the 
objective to study serum macro and micro mineral profile 
of Surti goats under different synchronization protocol.

MATERIALS AND METHODS

 Present study was done at AICRP (Surti Goat) at 
LRS, Navsari (KU, Gujarat) between June, 2018 and May, 
2019. Thirty healthy Surti goats were randomly selected 
irrespective of parity and were equally divided in five 
groups viz. G1, G2, G3, G4 and G5 with 6 goats in each 
group, separated from bucks and maintained under farm's 
standard housing and managemental conditions. They 
were allowed to graze 4-5 hours during day, offered 
concentrate mixture (250 g/animal/day) along with ad-lib 
green fodder (Hybrid Napier/Jowar and tree leaves) and 
water. Oestrus synchronization of G1 group was done 
using intra-vaginal sponges (IVPS) impregnated with 
60mg Medroxyprog-esterone acetate (MAP) for only 11 
days. G2 and G3 groups were similar to G1 but there was 
simultaneous exposure to sexually active apronized buck 
in G2 group whereas 125μg cloprostenol was administered 
intramuscularly at the time of sponge removal in G3 group. 
G4 group were only teased with sexually active aproned 
buck during 11 days and G5 acted as control without any 
treatment.

 Whole blood was collected from jugular vein in 
vacutainers without anticoagulant on day 0 (before 
treatment), day 5 (during treatment), day 11 (at the end of 
treatment), on day of observed estrus and day 45 of post 
service. Serum was separated and used for determining 
concentrations of Calcium (Using kit by Randox 

SUMMARY

 The study was performed to study serum macro and micro mineral profile in Surti goats under different estrus synchronization protocols. 
Thirty Surti goats were divided into five groups (n=6 each) as G1, G2 and G3 were implanted with intra-vaginal progestagen sponges for 11 days, 
without and with exposure to buck in G1 and G2, and with injection of 125 μg cloprostenol at sponge removal in G3 group. G4 was exposed to buck 

thonly for 11 days, while G5 acted as control with no treatment. Blood was collected on day 0, 5, 11, at estrus and 45  day post-service to analyse serum 
thcalcium, phosphorus, copper, iron and zinc. Significant (p<0.05) differences between groups were observed for calcium at 11  day, phosphorus at 0-

th th thday and 11  day, copper at 11  day as well as on the day of estrus, iron at 0-day as well as 5  day and zinc at all days. Within the groups i.e. between days 
differences in levels were either significant (p<0.01) or non-significant (p>0.01). However, all the values were in normal physiological range. Thus, 
the present study was successful in establishing the important serum macro and mineral profile in Surti goats under different oestrous synchronization 
protocols. Minimum variation in serum levels of calcium, phosphorus and zinc under synchronization protocol of IVPS for 11 days followed by 125 
μg cloprostenol Intra muscular injection may further be explored in future such studies.
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Table 1. Serum macro and microminerals (Mean±SE) at different time intervals/ days in treatment and control groups of 
Surti does under different synchronization protocols

Days G1 G2 G3 G4 G5 Overall F value P value

Serum Calcium concentration (mg/dl)

aW aW aX aW aY X0 day  9.41±0.42  9.87±0.79  10.20±0.31  9.78±0.36  9.23±0.22  9.70±0.20  0.69 0.61
th aW aW aX aW aWX W5  day  10.17±0.62  10.30±0.67  10.96±0.47  10.41±0.38  10.34±0.34  10.44±0.22  0.35 0.84

th bW bW aW bW bXY W11  day  11.02±0.66  10.32±0.59  12.86±0.57  9.70±0.58  10.06±0.16  10.79±0.31  5.35** 0.00
aW aW aX aW aWX WEstrus  10.32±0.54  10.88±0.40  11.12±0.52  10.96±0.66  10.92±0.43  10.84±0.22  0.34 0.85

th aW aW aX aW aW W45  day 10.23±0.21  10.02±0.78  10.82±0.43  9.80±0.50  11.26±0.32  10.43±0.22  1.52 0.23
b b a b bOverall 10.23±0.23  10.28±0.28  11.19±0.25  10.13±0.23  10.36±0.18  10.44±0.11 3.22* 0.01

F value 1.21 0.34 4.52** 1.14 6.46** 3.70** - -

P value 0.33 0.85 0.00 0.36 0.00 0.00 - -

Serum Phosphorus concentration (mg/dl)

aW bcW cY bcWX bW W0 day  9.42±0.61  6.15±0.35  5.31±0.38  6.28±0.94  7.36±0.46  6.90±0.36  7.20** 0.00
th aX aW aX aW aW W5  day  7.08±0.61  6.53±0.80  6.64±0.40  7.57±0.76  7.59±0.39  7.08±0.27  0.66 0.63

th abX abW aW bX aW W11  day  6.26±0.98  6.38±0.51  7.73±0.38  5.35±0.53  7.70±0.57  6.69±0.31  2.66* 0.05
aX aW aXY aWX aW WEstrus  7.17±0.30  6.43±0.15  6.35±0.29  6.58±0.51  7.52±0.49  6.81±0.18  1.86 0.15

th aWX aW aW aWX aW W45  day 7.84±0.61  6.62±0.48  7.88±0.37  6.97±0.41  8.55±0.98  7.57±0.28  1.61 0.20
a b b b aOverall 7.55±0.34  6.42±0.21  6.78±0.23  6.55±0.30  7.75±0.27  7.01±0.13 4.80** 0.00

F value 3.22* 0.12 8.46** 1.58 0.58 1.46 - -

P value 0.03 0.97 0.00 0.21 0.68 0.22 - -

Serum Copper concentration (µg/ml)

aW aX aW aX aY Y0 day 0.092±0.007  0.089±0.009  0.097±0.004  0.083±0.005  0.072±0.015  0.086±0.004  1.20 0.33
th aW aW aW aW aW W5  day  0.109±0.010  0.117±0.012  0.109±0.007  0.110±0.006  0.128±0.007  0.115±0.004  0.87 0.50

th aW abWX abW bWX bXY X11  day  0.115±0.008  0.098±0.008  0.103±0.005  0.092±0.008  0.090±0.005  0.100±0.003  2.16* 0.05
aW bWX bW bWX abWX XEstrus  0.117±0.005  0.090±0.006  0.096±0.003  0.097±0.011  0.105±0.003  0.101±0.003  2.59* 0.05

th aW aWX aW aWX aXY X45  day 0.108±0.013  0.103±0.008  0.102±0.007  0.103±0.009  0.087±0.003  0.100±0.004  0.82 0.52
a a a a aOverall 0.108±0.004  0.100±0.004  0.101±0.002  0.100±0.004  0.100±0.005  0.100±0.002 1.48 0.21

F value 1.16 1.72* 0.91 1.65* 6.87** 7.39** - -

P value 0.35 0.05 0.47 0.05 0.00 0.00 - -

Serum Iron concentration (µg/ml)

bW bW abW abW aW W0 day 1.323±0.141  1.430±0.079  1.475±0.024  1.613±0.116  1.751±0.097  1.518±0.050  2.79* 0.05
th aW aW abW bX aW W5  day  1.629±0.107  1.649±0.106  1.501±0.050  1.267±0.069  1.735±0.085  1.556±0.047  4.48** 0.00

th aW aW aW aX aW W11  day  1.560±0.072  1.429±0.121  1.582±0.077  1.379±0.049  1.568±0.059  1.504±0.036  1.36 0.27
aW aW aW aWX aW WEstrus  1.423±0.177  1.510±0.090  1.455±0.109  1.408±0.027  1.626±0.100  1.484±0.048  0.62 0.65

th aW aW aW aW aW W45  day 1.544±0.127  1.500±0.068  1.679±0.184  1.607±0.048  1.584±0.059  1.583±0.047  0.38 0.82
b b ab b aOverall 1.496±0.057  1.503±0.042  1.538±0.046  1.455±0.038  1.653±0.037  1.529±0.020 2.83* 0.03

F value 0.88 0.90 0.78 4.85** 1.08 0.76 - -

P value 0.49 0.48 0.55 0.00 0.39 0.55 - -

Serum Zinc concentration (µg/ml)

aWX bW cX dW cX XY0 day 0.878±0.03  0.793±0.02  0.682±0.02  0.553±0.04  0.654±0.03  0.712±0.02  19.23** 0.00
th aY aW bX bW bX Y5  day  0.730±0.02  0.740±0.03  0.645±0.02  0.629±0.03  0.603±0.03  0.669±0.02  6.00** 0.00

th bXY dX aW cW cWX X11  day  0.830±0.05  0.583±0.03  0.975±0.03  0.691±0.04  0.702±0.02  0.756±0.03  17.82** 0.00
aW bX aW bW bWX WXEstrus  0.985±0.02  0.603±0.02  1.032±0.03  0.632±0.09  0.713±0.02  0.793±0.04  22.37** 0.00

th abWX abcW aW cW bcW W45  day 0.969±0.08  0.799±0.05  0.995±0.05  0.731±0.08  0.766±0.06  0.852±0.04  3.18* 0.03
a b a b bOverall 0.878±0.03  0.704±0.02  0.866±0.03  0.647±0.03  0.688±0.02  0.757±0.01 17.16** 0.00

F value 5.13** 10.28** 32.64** 1.26 3.09* 5.86** - -

P value 0.00 0.00 0.00 0.31 0.03 0.00 - -

Means bearing different superscripts within a column (between time intervals/days) differ significantly (**p<0.01 & *p<0.05) and means bearing 
different subscripts within a row (between the group) differed significantly (*p<0.05 & **p<0.01) G1 = Intra-vaginal sponge, G2 = Intra-vaginal 
sponge + Buck effect, G3 = Intra-vaginal sponge + PGF2α, G4 = Buck effect, G5 = Control
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Fig. 1. (a-e) Box and Whisker plots (f): Coefficient of variation (CV) % of Serum macro and microminerals
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with sexually active buck for 11 days and its control group 
at Navsari (Gujarat).

Serum Iron concentration: As compared to levels of iron 
in present study, various studies have also reported similar, 
higher or lower levels. Arya (2008) reported serum iron 
levels as 1.821±0.012 µg/ml and on the day of estrus as 
2.054±0.019 µg/ml in treatment and 1.821±0.038 µg/ml in 

stcontrol group and at 21  day post-estrus as 1.851±0.016 
µg/ml in treatment and 1.801±0.041 µg/ml in control 
group. Chaudhary (2017) in Surti does at Navsari (Gujarat) 
reported serum iron levels as 0.108±0.014 µg/ml at 0-day, 

th0.116±0.027 µg/ml and 0.100±0.016 µg/ml by at 40  day 
post-service.

 Mean serum iron level of Surti does was significantly 
th(p<0.05) different between groups at 0-day as well as 5  

day and found to vary within the groups either significantly 
(p<0.01) or non-significantly (p>0.01) between different 
days. Similar to present study, trend of fluctuation in the 

stmean serum iron level at 0-day, on the day of estrus and 21  
day post-estrus was reported by Arya (2008). While, non-
significant difference in the mean serum iron level at 0-

rd th thday, 3  day, 11  day, on the day of estrus and 40  day post-
service was observed by Chaudhary (2017) in Surti does 
synchronize by teasing with a sexually active buck for 11 
days and its control group at Navsari (Gujarat).

Serum Zinc concentration: As compared to levels of zinc 
in present study, various studies have also reported similar, 
higher or lower levels. Arya (2008) reported serum zinc 
levels as 0.883±0.020 µg/ml at day 0 and 0.954±0.014 µg/ml 
in treatment and 0.854±0.037 µg/ml in control group on 
the day of estrus. Chaudhary (2017) in Surti does at Navsari 
(Gujarat) reported serum zinc levels as 0.190±0.012 µg/ml 
on the day of estrus and 0.167±0.011 µg/ml and 0.189± 

th0.007 µg/ml by at 40  day post-service. Mean serum zinc level 
of Surti does was observed to be significantly (p<0.05) 
different between different groups whereas within the 
groups fluctuations were either significant (p<0.01) or 
non-significant (p>0.01) between different days.

 Similar to present study, trend of fluctuation in mean 
stserum zinc level at 0-day, on the day of estrus and 21  day 

post-estrus was reported by Arya (2008). While, non-
significant difference in the mean serum zinc level at 0-

rd th thday, 3  day, 11  day, on the day of estrus and 40  day post-
service was observed by Chaudhary (2017) in Surti does 
synchronized by teasing with a sexually active buck for 11 
days and its control group at Navsari (Gujarat).

 Normal ranges for serum calcium, phosphorus, 
copper, iron and zinc are 8.9 to 11.7 mg/dl, 4.2 to 9.1 mg/dl, 
0.070 to 0.155 µg/ml, 0.60 to 1.60 µg/ml and 0.66 to 1.10 
µg/ml, respectively (Fielder, 2022). Differences in their 

level reported by different researchers might be due to 
variation in geographical, nutritional, reproductive and 
health status of animals, breed difference and parity apart 
from seasonal and analytical differences.

Variation in mineral levels: Coefficient of variation % of 
coefficient of variation of serum minerals at different days 
in different treatment and control groups in Surti does (Fig. 
6). Even though Sharma et al. (2022) have shown the 
synchronization protocols used in the present study to be 
equally efficient in estrus synchronization and advantageous 
for improving conception rate in Surti does, there still exists 
some differences in coefficient of variation in mineral levels. 
Coefficient of variation % in Fig. 6 shows that minimum 
values were observed in G3 group as compared to other 
groups for serum calcium, serum phosphorus and serum 
zinc. This shows that oestrus synchronization using intra-
vaginal sponges (IVPS) impregnated with 60 mg 
Medroxyprogesterone acetate (MAP) for 11 days followed 
by administration of 125 μg cloprostenol intramuscularly 
at the time of sponge was most effective in synchronizing 
and minimizing the variation of serum levels of Calcium, 
Phosphorus and Zinc in a narrow range at different days 
within the group. Such analysis has not been done in 
similar studies so the present results could not compare and 
reviewed due to lack of related scientific literature. 
However, the synchronization protocol (IVPS for 11 days 
+125 μg cloprostenol i/m) seems to have potential for 
minimize variation in Calcium, Phosphorus and Zinc levels 
in serum.

CONCLUSION

 The present study was successful in establishing the 
important serum macro and mineral profile in Surti goats 
under different oestrous synchronization protocols. This 
study may serve as an addition to reference literature for 
study of serum mineral profile during different stages of 
estrous cycle in Surti goats. Minimum variation in serum 
levels of Calcium, Phosphorus and Zinc under 
synchronization protocol of IVPS for 11 days followed by 
125 μg cloprostenol i/m injection may further be explored 
in future such studies.

REFERENCES

Ahuja, A. and Parmar, D. (2017). Role of minerals in reproductive 
health of dairy cattle: A review. Int. J. Livest. Res. 7(10): 16-26.

Allaoua, S. A. and Mahdi, D. (2018). Minero-biochemical profiles of 
Arbia goats reared traditionally under the semi-arid environment 
of north-eastern Algeria during peri-parturient period. World J. 
Environ. Biosci. 7(2): 95-101.

Arya, G. K. (2008). Effect of different doses of injectable progesterone 
on synchronization of estrus and fertility in goats. M.V.Sc. 
thesis submitted to Birsa Agricultural University, Kanke, 
Ranchi, Jharkhand (India).

36

Chaudhary, M. M. (2017). Buck effect versus PGF2α treatment on 
estrus synchronization in Surti does. M.V.Sc. thesis submitted to 
Navsari Agricultural University, Navsari-396450, Gujarat 
(India).

Dutt, R., Mehrotra, S., Hoque, M., Shanker, U., Singh, G., Agarwal, 
S.K., Das, G.K. and Singh, S.K. (2010). Effect of Murraya 
koenigii and Aegle marmelos combination on resumption of 
fertility in anestrous goats. J. Appl. Anim. Res. 38: 249-252.

Fielder, Susan E. (2022). https://www.merckvetmanual.com/special-
subjects/reference-guides/serum-biochemical-analysis-
reference-ranges. August, 07, 2024.

Gangaram, B.R. (2013). Studies on estrus induction in Osmanabadi 
goats. Ph.D. thesis submitted to Karnataka Veterinary, Animal 
and Fisheries Sciences University, Bidar, Maharashtra (India).

Krishna, Gopal and Ranjhan, S.K. (1980). Laboratory Manual for Nutrition 
Research, Vikash Publishing House Pvt. Ltd., New Delhi (India).

Kumar, A.E. (2017). Studies on estrus synchronization in local goats. 
Ph.D thesis submitted  P.V. Narsimha Rao Telangana Veterinary 
University, Rajendranagar-500030, Telangana (India).

MacHugh, D.E. and Bradley, D.G. (2001). Livestock genetic origins: 
goats buck the trend. P. Natl. A. Sci. 98(10): 5382-5384.

Pandya, U.D. (2009). Blood biochemical profiles during different 
stages of gestation and postpartum in sheep and goat. M.V.Sc. 
Thesis, Anand Agricultural University, Anand.

Sarıbay, M.K., Naseer, Z., Doğruer, G., Özsoy, B. and Ateş, C.T. (2020). 
Variations in serum metabolites in response to season, cyclicity, 
and pregnancy in estrus-synchronized Damascus goats. Trop. 
Anim. Health Pro. 52: 1519-1525.

Sharma, H.C., Khasatiya, C.T., Chaudhari N.F. and Tyagi, K.K. (2022). 
Efficacy of various estrus synchronization protocols on 
reproductive performance in Surti does. Haryana Vet. 61(SI): 
53-55.

11

improved diet on semen quality and scrotal circumference in the 
ram, Veterinarskiarhives. 76(4): 333-341.

Menke, K., Lantzsch, H.J. and Scheuermann, S.V. (1988). In-vitro and 
in-vivo Untersuchungen zur hydrolyse von Phytat. J. Anim. 
Physiol. & Anim. Nutrition. 60(1-5): 55-63.

Miyaji, M., Matsuyama, H. and Hosoda, K. (2014). Effect of substituting 
brown rice for corn on lactation and digestion in dairy cows fed 
diets with a high proportion of grain. J. Dairy Sci. 97: 952-960.

Maize vision (2022). Federation of Indian Chambers and Commerce of 
Industry. Agriculture division, New Delhi, India.

Nalini Kumari, N., Ramana Reddy, Y., Blummel, M., Nagalakshmi, D., 
Sudhakar, K. and Ravinder Reddy, V. (2013). Effect of roughage 
to concentrate ratio sweet sorghum (Sorghum biclor L. Moench) 
bagasse based complete diet on nutrient utilization and 
microbial N supply in lambs. Tropical Anim. Health and Prod. 
44(7): 1717-1724.

Reddy, V.S., Nagalakshmi, D., Venkateswarlu, M. and Rathod, S. (2021). 
Rumen degradability and in vitro fermentation characteristics of 
various cereal grains. Indian J. Anim. Nutr. 38(4): 392-399.

Santosh, K.S. (2019). Grain and feed annual, India, Global Agriculture 
Information Network.

Scheibler, R.B., Schafhauser, J.R., Nornberge, J.L., Vargas, D.P., Silva, 

J.L.S., Flucks, A.C. and Fiorezea, V.I. (2015). Replacement of 
corn grain by brown rice grain in dairy cow rations: Nutritional 
and productive effects. Anim. Feed Sci. and Technol. doi.org/ 
10.1016/j.anifeedsci.2015.07.013.

Snedecor, G.W. and Cochran, W.G. (1994). Statistical methods. Oxfordand 
IBM publication, New Delhi. p. 265.

Van Soest, P.J., Robertson, J.B. and Lewis, B.A. (1991). Methods fordietary 
fiber, neutral detergent fiber and non starch polysaccharidesin 
relation to animal nutrition. J. Dairy Sci. 74: 3583-3597.

Woyessa, F., Tolera, A. and Diba, D. (2013). Feed intake, digestibility 
and growth performance of Horro lambs fed natural pasture hay 
supplemented graded level of vernonia amygdalina leaves and 
sorghum grain mixture. Sci. and Technol. 2(2): 30-37.

Yahaghi, M., Liang, J.B., Balcells, J., Valizadeh, R., Alimon, A.R. and 
Ho, Y.W. (2012). Effect of replacing barley withcorn or sorghum 
grain on rumen fermentation characteristics and performance of 
Iranian baluchi lamb fed high concentrate rations. Anim. Prod. 
Sci. 52(4): 263-268.

Yoo, D., Hamid, M.M.A., Kim, H., Moon, J., Kim, N.E., Park, B.K., Lee, 
S.Y. and Seo, J. (2020). Substitution effects of rice for corn grains 
in total mixed rations fermentation characteristics and microbial 
community in vitro. J. Anim. Sci. and Technol. 62(5): 638-647.

37

th According to the 20  livestock census (DAHD 
2019), there are 536.76 million animals in India, of which 
74.26 million are sheep. People's purchasing power has 
increased due to the rapid population growth and 
urbanization, which has raised demand for meat and meat 
products. Due to this, there is a greater need in agriculture 
for feed ingredients to fuel the cattle industry. The 
production capacity of cereal crops is around 144.52 
million tons. Over the past five years, maize has grown at a 
pace of 11% annually on average in India (Reddy et al., 
2022). According to Maize Vision 2022, the amount of 
maize crop that can be produced every year is expected to 
be 26 million metric tons (MMT), whereas the required 
amount is 45 MMT. In an effort to replace maize grain, 
nutritionists have been searching for alternative cereal 
sources. As a result, appropriate substitutes have to be 
found in order to reduce the gap between the maize supply 
chain and demand.

 The most significant staple food crop grown in India 
is paddy, which accounts for almost 40% of the nation's 
food grain production and yields an estimated 112 million 
metric tons annually (Santosh, 2019). The by-product of 
paddy milling is broken rice, which is more nutritious than 
brown rice because all of the bran and germ stay with it. 
Jowar, sometimes referred to as sorghum, is the fifth most 
significant cereal crop, with a yield of up to 1000 kg/ha 
(ICAR-CCARI, 2019). Sorghum has more crude protein 

and less ADF wheat. In comparison to maize or wheat, the 
ADF in sorghum and barley varies and might be an 
indication of a higher percentage of seed coat on the 
endosperm and germ (Kannan et al., 2017). Not much 
research has been done on feeding alternate cereal sources 
to breeding rams, such as broken rice and jowar grain. 
Hence present study was planned to use broken rice and 
jowar grain in place of maize for breeding ram and study 
their effect on microbial protein synthesis.

MATERIALS AND METHODS

Place of work 

 The experiment was carried out with ethical committee 
clearance via proc no 21/24/C.V.Sc., Hyd. IAEC-sheep/ 
12.06.2021 at the Department of Animal Nutrition, 
College of Veterinary Science, Rajendranagar, Hyderabad.

In vitro studies

 In vitro gas production technique (IVGP) was used 
to evaluate the cereal grains and complete diets according 
to Menke and Steingass (1988) for in vitro dry matter 
degradability (IVDMD), in vitro organic matter degradability 
(IVOMD), truly digested organic matter (TDOM), and 
metabolizable energy (ME).

The formulas used for calculation were as follows:

IVDMD% = DM% of the substrate - NDF % of the residue

IVOMD%= OM% of substrate incubated on DM basis- 
OM %of the residue

ABSTRACT

 In vitro studies were performed to find out the best cereal grains that could be used to replace maize grain in complete diet. While there was a 
significant difference (p<0.01) in the true digestible organic matter (TDOM) % values of the cereal grains, the percentages of broken rice were greater 
for both in vitro dry matter degradability (IVDMD) and in vitro organic matter degradability (IVOMD). Complete feed with jowar grain (CFJG) had 
higher IVGP, IVDMD and IVOMD values; on the other hand, TDOM varied considerably (P<0.01) between the diets and was greater for CFJG 
(73.53 %). Broken rice was found to have higher metabolizable energy (ME) (MJ/kg DM) value (P<0.01) in comparison to maize and jowar grain 
whereas complete feed jowar grain had the highest (ME) (MJ/kg DM) value among complete feed maize grain and complete feed broken rice 
(P<0.01). In a fully randomized design, eighteen Nellore rams were split into three groups of six animals each. Complete feeds were prepared 
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TDOM (%) =                                             × 100

 In vitro ME (MJ/kg DM) = 2.20 + 0.1357 GP + 0.0057 
× CP (DM/kg) +0.0002859× CP2 (Menke et al., 1988)

 Where, GP = Net gas production at 24h fermentation 
(ml/0.2g DM), CP DM/kg=Crude protein on DM basis×10

Experimental design

 Three groups of six adult Nellore rams were randomly 
selected from a total of eighteen (1 year old) animals, with 
an average body weight of 25.00 ± 0.57 kg.

Experimental diet

 Using maize, broken rice, and jowar as cereal sources 

and sorghum stover as roughage source, three different 

types of complete diets were prepared. The diets had a 

50:50 concentrate to roughage ratio, meaning that the total 

digestible nutrients and crude protein were at 60% and 12%, 

respectively as per ICAR (2013). The ingredient composition 

of experimental rations is presented in Table 1.

Metabolic trial

 After completion of first 45 days of the research trial 

of 90 days duration, a 7-day metabolic trial was carried out 

(two days for adaption and five days for collection) to 

assess the effects of treatments on purine derivatives when 

15% of broken rice and jowar grain was added to concentrate 

mixtures. Urine production was documented for 24 hours 

during the course of the 5-day collection period. To 

estimate Nitrogen in the urine sample an aliquot of 1/50 

was composited in several plastic containers, combined 

with 10% (v/v) sulphuric acid, and refrigerated. In order to 

evaluate the rumen fermentation pattern, 150 cc of rumen 

liquor were collected at 0, 3, and 6 hours after feeding 

using a stomach tube at the end of the trial.

Analysis of the experiment

 The AOAC (2019) method was used to perform 
proximate principles of cereals, cereal grains, faecal and 
urine samples. NDF and ADF fractions of diet were also 
estimated (Van Soest et al., 1991).

Microbial Nitrogen Supply

 Utilizing the PD works of IAEA (2001), the daily 
intestinal flow of microbial nitrogen (in grams/day) from 
total urinary purine derivatives (PD) (in millimoles/day) 
was computed (IAEA-TECDOC-945 1997). To break up 
the urinary precipitates, the frozen, diluted urine samples 
were thawed and ultrasonically treated for 20 minutes. 
Using the formula 0.84 Y + (0.150 W 0.75 e−0.25X), the 
absorption of microbial purines (X, in millimoles/litre) and 
the excretion of PD in urine (Y, in millimoles/litre) were 

calculated. The Newton-Raphton iteration procedure was 
used to calculate X from Y (IAEA-TECDOC-945 1997).

Statistical analysis

 The collected set of data was subjected to the statistical 
analysis with the aid of software(SPSS, Version 17). With a 
significance level of P<0.05, the treatment means were 
sorted using Duncan's multiple range test (Duncan 1955). 
Every statistical procedure followed Snedecor and Cochran's 
(1994) guidelines.

RESULTS

Chemical composition of cereal grains and complete diet

 The dry matter (DM) per cent of maize; broken rice 
and jowar were 89.58, 89.32 and 90.6, respectively while 
the organic matter (OM) per cent was 98.66, 98.95 and 
97.93, respectively whereas crude protein (CP) per cent in 
cereal grains was 10.0, 11.06 and 8.80, respectively. The ether 
extract (EE) per cent was 3.50, 3.53 and 3.38, respectively. 
Similarly, the percentages of crude fibre (CF), nitrogen 
free extract (NFE) and total ash (TA) were 1.25, 1.20 and 
1.81; 83.90, 83.16 and 83.72 and 1.34, 1.05 and 2.28, 
respectively. The percentage of cell wall constituents viz. 
neutral detergent fibre (NDF), acid detergent fibre (ADF) 
and acid detergent lignin (ADL) of these cereal grains were 
12.20, 13.85 and 14.70; 3.70, 3.60 and 4.30 and 1.20, 1.05 
and 1.10, respectively. The percentage of calcium (Ca) and 
phosphorus (P) in cereal grains was 0.20, 0.06 and 0.03 and 
0.36, 0.11 and 0.23, respectively.

 The DM% of the three complete diets was 92.70, 
92.00 and 92.50, respectively, while the OM% was 90.05, 
90.86 and 90.44 and the CP% was 11.19, 11.08 and 11.46, 
respectively. The EE, CF, NFE and TA was 3.29, 2.83 and 
2.71; 24.23, 24.37 and 24.29; 51.34, 51.80 and 51.98 and 
9.95, 9.91 and 9.56, respectively. The Ca and P% were 
0.87, 0.79 and 0.76 and 0.45, 0.42 and 0.44, respectively. 
The percentages of the cell wall constituents viz. NDF, ADF, 
hemi cellulose cellulose, ADL and silica were 55.99, 55.39 
and 56.83; 32.53, 34.65 and 33.52; 23.46, 20.74 and 23.31; 
24.20, 24.50 and 24.33; 6.02, 5.98 and 6.07; and 3.55, 3.59 
and 3.56, respectively.

In vitro gas production of cereal grains and complete diet

 Each cereal grain had a different IVGP volume 
(ml/200 mg) that varied considerably (p<0.01) (Table 2). 
In comparison to jowar and broken rice, the IVGP volume 
for maize grain was lowest (p<0.01). In contrast to CFBR 
and CFMG, the IVGP volume (ml/200 mg) for CFJG was 
the highest (p<0.01).

In-vitro degradabilityof cereal grains and complete diet

 IVDMD (%) and IVOMD (%) varied significantly 

Organic matter digested

Total organic matter in feed
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Comparable excretions were found for uric acid, xanthine, 
and hypoxanthine. Reduced allantoin excretion resulted in 
a reduced total protein digestibility (PD) for whole maize 
grain. When comparing the Complete feed jowar grain diet 
to other diets in the current study, the higher (P<0.01) 
microbial N supply (in grams/day) was noted with 
increasing N consumption (P<0.01). It was observed that 
the whole feed jowar grain diet had a greater microbial 
nitrogen output, the microbial protein supply (measured in 
grams per day and grams per kilogram DOMI) was 
highest.

(P<0.01), but they were similar (P>0.05) for jowar (86.05 
and 88.38) and broken rice (86.08 and 88.53) and lowest 
for maize (83.02 and 85.53). The IVDMD (%) for CFJG 
(68.30) was the greatest (P<0.01), with lowest values 
recorded for CFBR (65.58) and CFMG (63.57). CFJG 
(71.30) had the greatest IVOMD (%) (P<0.01), followed 
by CFBR (67.26) and CFMG (63.57). The TDOM% was 
lowest (P<0.01) for maize (87.35) but comparable for jowar 
(89.12) and broken rice (89.39). There was a significant 
difference (P<0.01) in TDOM% between diets; the highest 
percentage was found in CFJG (73.53), followed by CFBR 
(68.88) and lowest in CFMG (66.76).

Metabolizable energy

 Cereal grains varied considerably (P<0.01) in their 
metabolizable energy (ME) (MJ/kg DM), with maize 
having the lowest ME (10.48). The ME (MJ/kg DM) for 
the whole diet was lowest in CFMG (7.77), intermediate in 
CFBR (7.96) and highest (P<0.01) in CFJG (8.45).

Microbial Nitrogen Supply

 Complete feed broken rice and complete feed jowar 
grain both had comparable total PD (measured in 
millimoles/day) and allantoin excretion (P<0.01) when fed 
to rams (Table 3). The current assertion runs counter to the 
findings of Nalini et al. (2013), who observed an increase 
in urine PD excretion (P<0.01) in processed diets that 
included sweet sorghum stover as roughage coupled with 
maize, groundnut cake, de-oiled rice bran, steam flaked 
corn, molasses, urea, mineral combination and salt. 

Table 2. In vitro studies on cereal grains and complete diet

Cereal grains IVGP IVDMD IVOMD TDOM ME

b b b b bMaize 28.43  83.02  85.53  87.35  10.48
a a a a aBroken rice 35.20  86.08  88.53  89.39  11.06
a a a a aJowar 35.03  86.05  88.38  89.12  11.02

SEM 4.112 0.575 3.710 1.742 0.692

P Value 0.001 0.001 0.001 0.001 0.001

Complete diets
b c c c bCFMG  36.15  63.57  65.86  66.76  7.77
b b b b bCFBR  37.73  65.58  67.26  68.88  7.96
a a a a aCFJG  40.03  68.30  71.30  73.53  8.45

SEM  0.611 0.864 1.371 0.635 0.104

P value  0.004 0.001 0.001 0.001 0.001

CFMG: Complete Feed Maize Grain; SEM: Standard Error Mean
CFBR: Complete Feed Broken Rice; P value: Probability value
CFJG: Complete Feed Jowar grain

Table 3. Purine derivatives in rams

Attribute CFMG CFBR CFJG SEM P-value

DOMI (kg/d) 0.68 0.64 0.67 0.028 0.227

Purine derivatives excretion (Mmol/d)
b a aAllantoin 10.58  10.82  10.99  0.088 0.001

Uricacid 1.46 1.41 1.48 0.020 0.521

Xanthine+ 0.33 0.34 0.33 0.040 0.567
Hypoxanthine

b a aTotal 12.37  12.57  12.81  0.146 0.001

Microbial nitrogen supply
c b ag/d 10.67  10.89  11.06  0.079 0.001
c b aMicrobial nitrogen 21.22  21.58  21.79  0.065 0.001

(g/ kg DOMI)

Microbial protein supply
c b ag/d 66.72  68.06  69.40  0.513 0.001

c b aMicrobial protein 132.88  134.88  136.18  0.800 0.001
(g/ kg DOMI)

Each mean value is an average of six observations.
P-value: Probability value, P>0.05
CFMG: Complete feed with maize grain
DOMI: Digestible organic matter intake
CFBR: Complete feed with broken rice
SEM: Standard Error of Mean
CFJG: Complete feed with jowargrai

Table 1. The ingredient composition (kg/100kg) of 
experimental complete diets

Ingredient Complete Complete Complete
 Feed Maize Feed Broken Feed Jowar
 Grain Rice Grain

Sorghum Stover 50 50 50

Maize 15 - -

Broken rice - 15 -

Jowar - - 15

De-oiled Rice Bran 17.5 18.5 17.5

Cottonseed Cake 7.5 7.5 7.5

Soybean meal 9 8 9

Salt 0.5 0.5 0.5

Mineral Mixture 0.5 0.5 0.5

Total 100 100 100

Mineral and vitamin mixture provided per kg diet: Calcium 2.5 g, 
Phosphorus 1.275 g, Magnesium 0.065 g, Iron 0.0175 g, Sulphur 0.092 
g, Zinc 0.096 g, Copper 0.042 g, Manganese 0.015 g, Potassium 1.5 mg, 
Sodium 0.2 mg, Iodine 3.5 mg, Cobalt 1.5 mg, Vitamin B6 0.2 mg, 
Vitamin A 7500 IU, Vitamin D3 750 IU, Vitamin E 3 mg, Niacinamide 
0.012 g. CFMG complete feed maize grain containing 50% Sorghum 
stover as Roughage, CFBR complete feed broken rice containing 50% 
Sorghum stover as Roughage and CFJG complete feed jowar grain 
containing 50% Sorghum stover as Roughage.
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DISCUSSION

In vitro studies

 The findings of the current study are consistent with 
Singh et al. (2015), who reported that when broken rice 
and maize were compared, the percentage of IVDMD in 
broken rice was higher (84.47%). The fact that broken rice 
had a greater IVOMD than corn and sorghum may be a 
result of its lower prolamin content (Giuberti et al., 2014). 
Corn and sorghum grains have a large proportion of peripheral 
and horny endosperm and more prolamins, which 
increases their resistance to microbial activity. This is why 
feeds containing corn and sorghum grains have lower 
IVOMD levels. The current findings are consistent with 
the findings of Yang et al. (2020), who observed that the 
IVGP value was higher for the total mixed ration of rice 
than for the total mixed ration of maize. According to Yoo 
et al. (2020) and Yang et al. (2020),  found a significant 
difference (P<0.05) in gas output, gas emissions and Vmax 
rose when rice was substituted for maize at 33% DM in 
TMR. To estimate the DM degradability of cereal grains 
used as ruminant feed, the amount of gas released during in 
vitro ruminal fermentation is determined. Additionally, it 
was concluded that the degradability of feed directly 
relates to gas output. The higher TDOM in the diets of 
CFJG and CFMG in this study may have resulted from a 
denser protein matrix, while the lower TDOM in the rice 
complete diet compared to the corn and jowar complete 
diets was likely caused by a lower protein matrix. The 
results on ME levels provide information about the grains' 
chemical makeup, rate of gas production and crude protein 
content. By plotting the relationships, it was evident that 
the broken rice grain had a higher ME due to its higher CP 
content compared to the jowar and maize grains. Owing to 
the dearth of data in the available literature, the present 
findings could not be compared to the previous studies.

Microbial Nitrogen Supply

 The microbial nitrogen supply in lambs fed jowar 
grain diets was shown to be similar by Nalini et al. (2012). 
Contrary statements were reported by Chowdhury (1997) 
which involved twelve bulls, each weighing 272±31.5 kg 
at 33 months and fed rice milled feed (RMF) consisting of 
rice hulls, bran, and polished rice grains, as well as RMF 
combined with silage and basal diet. The urinary purine 
excretion in this trial was 15.35, 26.56 and 38.44 g/d for 
rice hulls, bran and polished rice grains, respectively. Since 
the diets were crop-based, the majority of the results fell 
below the mean value (32 gN/kg of rumen digestible organic 
matter) for sheep fed with varied diets set by the ARC 
(1984). The absorption of microbial purines is a major 
factor in the daily excretion of Parkinson's disease (PD). 

Moreover, there is a linear association between microbial 
purine intake and total PD excretion. It appeared that the 
excretion of PD was dependent on both N consumption 
(P<0.01) and digestible organic matter intake (DOMI) 
(P>0.05).

CONCLUSION

 The in vitro degradability and gas production were 
much slower for broken rice grain than that of maize and 
jowar grain. In case of diets, the in vitro rumen degradability 
was higher in complete feed, jowar grain which could be a 
suitable replacement for maize grain. The results of this 
investigation demonstrated that the microbial nitrogen 
supply and purine derivatives of rams fed full meals 
consisting of maize, broken rice and jowar grain was 
comparable. Since they had no negative impacts on purine 
metabolism, CFJG (complete feed with jowar grain) and 
CFBR (complete feed with broken rice) would be the best 
options to replace CFMG (complete feed with maize grain). 
Consequently, jowar and broken rice may be used in place 
of maize.
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 A Perineal hernia occurs when the contents of the 

abdomen or pelvis protrude through the weak or atrophied 

pelvic diaphragm muscles and this condition is more likely 

to have in older, intact male dogs (Dorn et al., 1982). The 

weakening of the pelvic diaphragm musculature is 

considered as the principal cause of perineal hernia, and 

the chance of recurrence is higher. The treatment options 

reported for perineal hernia are pelvic diaphragm 

reconstruction with surgery, the use of implants, or graft 

procedures. In less severe cases, using high-fibre diets and 

stool softeners also helps (Guerios et al., 2020). Perineal 

hernia is often presented with signs like perineal swelling, 

tenesmus, and constipation. Standard herniorrhaphy by 

simple apposition of the surrounding muscles may lead to 

recurrence of perineal hernia due to muscular atrophy and 

increased suture tension (Hosgood et al., 1995). The 

hernioplasty technique with synthetic non-absorbable 

meshes made up of materials like polypropylene, has the 

merit of adequate strength and good handling properties 

(Bowman et al., 1998). However, post-operative complications 

like higher infection rates and chronic pain were reported 

with the use of non-absorbable meshes (Szabo et al., 

2007). Perineal hernioplasty using an autologous tunica 

vaginalis graft is an effective procedure that uses autogenous 

tissue to repair a pelvic diaphragm defect, which helps 

minimize host immune reactions compared to other 

implants and provides strength to the pelvic diaphragm.

 Six intact male dogs with unilateral perineal hernias 

presented to the Department of Veterinary Surgery and 

Radiology, Veterinary College, Hebbal, Bengaluru, were 

selected for the study. The diagnosis was made on the basis 

of clinical signs, physical examination, ultrasonography, 

and radiologic examination. Two dogs among the six had 

perineal swelling on the left side and four dogs had it on the 

right side. Five out of six dogs had constipation and 

tenesmus.Palpation of the affected site revealed a soft, 

reducible perineal swelling. On rectal examination, a 

defect in the pelvic diaphragm musculature was discovered. 

Three dogs displayed stranguria, and the swelling was 

found to be tight with fluid within. The swelling was reduced 

after bladder catheterization using an appropriate-sized 

infant feeding tube, indicating a herniated urinary bladder.

 Ultrasonography of the perineum was performed. 

The animals were placed in a standing position and the 

hernial swelling was examined using a curvilinear probe 

for obtaining longitudinal section with a frequency ranging 

from 5 to 7 MHz. Mixed hyperechoic and anechoic structures 

were identified on examination. In three dogs the anechoic 

portions seen in the perineal swelling was the urinary bladder 

(Fig. 1) and the prostate gland (Fig. 2) was recognized as 

the moderately hyperechoic structure at the neck of the 

urinary bladder. In all other instances, irregular hyperechoic 

structures were recognized as herniated retroperitoneal fat.

 A radiograph of the lateral pelvic abdomen, including 

the perineum, was performed. Swelling on the perineum 

was visible with soft tissue radio-density, whereas the 

contents of the hernia could not be distinguished. 

Retrograde contrast radiography infusion of the urinary 

bladder was performed in suspected cases of bladder 

retroflection and herniation. Diatrizote meglumine and 

Diatrizote sodium (Urografin) were used as the positive 

contrast agents for retrograde cystography. In three dogs 

herniated urinary bladder was identified in the perineal 

swelling (Fig. 3).

SUMMARY

 The present study was carried out on six intact male dogs with unilateral perineal hernias to assess the efficacy of employing a tunica vaginalis 
autograft for perineal hernioplasty in dogs. The tunica vaginalis was harvested after a pre-scrotal open-closed orchiectomy. The prepared graft was 
sutured to the muscles around the hernial ring. The physiological, haematologicl, and biochemical parameters were evaluated and ultrasonography 
and radiography were carried out before and after the procedure. Five out of six dogs had a successful recovery with satisfied wound healing, 
urination, and defecation behaviour without a reherniation. So, the tunica vaginalis autograft can be used for perineal hernioplasty in intact male dogs.

Keywords: Hernioplasty, Intact male dogs, Perineal hernia, Tunica vaginalis autograft
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 Patients were given syrupcremaffin as a laxative 

three days before surgery. Food and water were withheld 

from the dogs 12 hours prior to surgery. After digitally 

evacuating the rectum, a temporary purse string suture was 

placed around the anus. Atropine sulphate @ 0.04 mg/kg 

b.wt. and xylazine hydrochloride @ 1.00 mg/kg b.wt. via 

intramuscular route were used for premedication. General 

anaesthesia was induced with intravenous administration 

of 2.5% thiopentone sodium @ 12.5 mg/kg b.wt. iv and 

maintained with the same effect until the procedure.

 The dogs were placed in a dorsal recumbent position 

and the surgical site was aseptically prepared. A bilateral 

open-closed orchiectomy was performed and tunica 

vaginalis was harvested. The graft was prepared by 

stripping off the excess fat and fascia from the rectangular 

tunica vaginalis sheet. The graft was kept in a sterile petri 

dish containing a sterile isotonic solution until use (Fig. 4). 

Patients were positioned in ventral recumbency with slightly 

raised hindquarters immediately following orchiectomy 

and the tail was secured cranially (Fig. 5). A dorsoventral, 

curvilinear skin incision was made on the hernia, 1-2 cm 

lateral to the anus, and extending 2-3 cm ventral to the 

pelvic floor. After dissecting the subcutaneous tissues, the 

hernia sac was carefully incised. The contents of hernia 

were identified (Fig. 6). The contents encountered during 

the procedures were serous fluid, retroperitoneal fat, 

urinary bladder and an enlarged prostate gland and they 

were brought into their normal anatomical position. The 

graft was sutured to the external anal sphincter, the 

combined levator ani and coccygeus muscles, and the 

internal obturator muscle with a simple interrupted suture 

pattern using polyglactin 910, No. 1 (Fig. 7). A simple 

continuous suture pattern was used to secure the 

subcutaneous tissue above the transplant using polyglactin 

910, No. 1. The skin was closed using polyamide No. 1 

suture material in a horizontal mattress pattern.

 Following surgery, all animals were given the 

NSAID carprofen @2 mg/kg b.wt. once daily for three 

days and the antibiotic cephalexin @ 20 mg/kg b.wt. twice 

daily for seven days. The owners were instructed to offer a 

liquid diet for two to three days before returning to their 

regular high-fibre diet. For two weeks, syrup cremaffin was 

given orally to avoid tenesmus. On the tenth postoperative 

day, the sutures were removed.

 The graft was prepared in a rectangular shape, and 
the measurement of the graft varied from a length of 4.3 cm 
to 6 cm and a width of 2.8 cm to 4 cm. It was found to give 
enough coverage to the defect. Similar findings were 
reported by Guerios et al. (2020) about the measurements 

of tunica vaginalis graft and its coverage capacity in their 
study. Whereas Pratummintra et al. (2012) prepared the 
graft in a triangular shape. The surgical site was examined 

st rd thfor oedema, inflammation, or reherniation on the 1 , 3 , 5 , 
th th th7 , 10  and 30  days after the surgery. The signs of 

inflammation were noticed at the perineal hernioplasty site 
on the first postoperative day and completely disappeared 
by the fifth postoperative day. Similar findings were 
reported by Bongratz et al. (2005) and Abass (2008). The 
wound healing was satisfactory on the incision sites by the 
10th postoperative day, and the sutures were removed. 
Seroma discharge was found at the perineal hernioplasty 
site in two out of six cases and was cleared completely by 
the fifth postoperative day. One dog had a hernia 

threcurrence by the 30  postoperative day with a modest 
perineal swelling. Pratummintra et al. (2012) also reported 
recurrence in one dog whereas Guerios et al. (2020) reported 
a successful recovery without recurrence in all seven dogs 
operated on. Stranguria and anuria that were seen in the 
dogs with urinary bladder herniation were resolved by the 
first postoperative day. The findings of Adeyanju et al. 
(2011) on the repair of bilateral perineal hernias with 
bladder retroflection were in agreement with this outcome. 
One out of six cases showed tenesmus on the first 
postoperative day and was resolved by the next day with 
the use of analgesics and laxatives. No other difficulties in 
urination or defecation were found postoperatively.

 The mean ± SE values of rectal temperature 

(101.9±0.19 to 102.4±0.36!), respiratory rate (26.0±0.57 

to 26.5±0.22 breaths per minute), heart rate (88.33±4.5 to 

90.33±4.5 beats per minute) varied with in the normal range 

and were statistically non-significant. Similar results were 

reported by Bongartz et al. (2005) and Bobe et al. (2020). 

The mean±SE values of haematological parameters and 

biochemical parameters were within the normal range and 

statistically non-significant (Tables 1 and 2).

 Postoperatively, an ultrasonographic examination 
st th th thwas carried out on the 1 , 5 , 10  and 30  days after the 

surgery. Localized hypoechoic areas were visible on the 

first postoperative day, suggesting inflammation (Fig. 8). 

This finding was in accordance with Kramer (2011) in 

their report on the ultrasonographic imaging of the 

musculoskeletal system. In two cases, anechoic pockets 

suggestive of inflammatory fluid were found until the fifth 

postoperative day (Fig. 9), they were reduced on successive 
thfollow-up, on 10  postoperative day (Fig. 10) and 

disappeared. Similar observations were reported by El-
thHusseiny (2019) in hisstudy. On the 30  day, five of six 

cases were successfully recovered without reherniation 

and showed normal topography of the perineum on 
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Figs. 1-12.  (1) Preoperative ultrasonographic imaging of the perineal swelling revealing herniated urinary bladder.  (2) Ultrasonographic imaging of 
the herniated prostate gland.  (3) Positive contrast radiography showing herniated urinary bladder.  (4) Prepared tunica vaginalis graft.  (5) Right side 
unilateral perineal hernia in a 7-year-old German shepherd.  (6) Urinary bladder and retroperitoneal fat encountered after incising the hernial sac.  
(7) Suturing the tunica vaginalis graft to the external anal sphincter medially, the combined levator ani and coccygeus muscles dorso-laterally and the 

st thinternal obturator muscle ventrally.  (8) 1  postoperative day, presence of inflammation at the site. (9) 5  postoperative day, accumulation of seromain 
th th thspaces between the sutured muscle layers.  (10) 10  post-operative day. Reduced amount of seroma compared to 5  postoperative day. (11) 30  

postoperative day. Complete reduction of seroma and no signs of reherniation. Normal topography of perineum. (12) Positive contrast radiography 
thon the 30  postoperative day.
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ultrasonographical examination (Fig. 11). This was in 

accordance with the ultrasonographic finding of Bongartz 

et al. (2005) in the research on autogenous fascia lata grafts 

for canine perineal herniorrhaphy.

 One dog with hernia recurrence showed a small, irregular 

hyperechoic area, suggesting herniated retroperitoneal fat. 
st th thPostoperative radiographs were taken on the 1 , 5 , 10  and 

th30  days. In plain radiographs, no perineal swelling with 

soft tissue radiodensity was identified, and a retrograde 

cystography revealed the bladder occupying in normal 

anatomical position (Fig. 12).

 In conclusion, the tunica vaginalis graft is a cheaper 

mesh that creates fewer donor site morbidities, weaker host 

response and provide good strength to the hernioplasty site 

which reduce the chance of recurrence. Therefore, in intact 

male dogs, the autologous tunica vaginalis graft can be 

used for perineal hernioplasty.
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Table 2. Mean ± SE values of biochemical parameters

st rd th th th thDays 0 1  3  5  7  10  30

Serum creatinine (mg/dL) 1.31±0.04 1.7±0.09 1.56±0.10 1.45±0.09 1.33±0.09 1.16±0.08 1.05±0.06

BUN (mg/dL) 14.9±1.34 17.47±0.94 16.67±0.84 15.93±0.92 15.08±0.85 14.05±0.58 14.63±0.64

ALT (IU/L) 33±3.65 39.77±1.72 42.42±2.84 41.5±3.33 38.08±3.73 34.43±3.61 29.02±3.02

AST (IU/L) 40±3.15 43.45±3.31 47.22±3.55 44.47±2.79 40.28±2.28 35.75±2.56 33.33±2.60

ALP (IU/L) 107.8±2.65 112.5±2.74 115.5±2.48 115.5±2.48 113.5±1.28 108.7±0.98 107.5±2.23

Table 1. Mean ± SE values of haematological parameters
st rd th th th thDays 0 1  3  5  7  10  30

6 3TEC (10  Cells /mm ) 7.330.36 7.00.37 6.300.34 6.250.48 6.390.46 6.550.44 6.920.41
3 3TLC (10  Cells /mm ) 11.761.20 14.181.34 15.661.29 15.31.19 14.251.15 12.131.17 11.311.31

Hb (g/dL) 15.330.94 12.030.92 12.020.96 12.450.86 13.280.82 13.500.82 14.650.63

Neutrophils (%) 78.97±0.99 81.27±0.75 78.68±0.60 77.81±0.66 77.81±0.65 78.15±0.53 78.38±1.16

Lymphocyte (%) 15.68±0.96 13.78±0.74 16.16±0.61 16.79±0.34 16.84±0.25 16.58±0.70 15.76±1.06

Monocyte (%) 4.33±0.30 3.83±0.18 4.18±0.16 4.47±0.16 4.41±0.15 4.32±0.34 4.65±0.38

Eosinophils (%) 1.00±0.06 1.00±0.04 0.97±0.00 0.94±0.01 0.95±0.01 0.95±0.01 0.94±0.01
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in non-return cases by palpation per rectum. The non-
responding animal (n=1) was retreated with a second dose 
of GnRH at an interval of 21 days.

 The mounting behaviour of affected animals 
disappeared within two days of GnRH treatment in 9 
(90%) cows indicating the initiation of luteinization of 
cyst(s). The texture of cyst changed with thickening of cyst 
wall in responding animals when examined on day 10. 
With prostaglandin treatment all the animals exhibited 
signs of estrus within 3 to 5 days. After insemination with a 
second dose of GnRH, 4 (40.0%) animals conceived at 
induced estrus. The returning animals (n=5) exhibited their 
subsequent estrus at regular interval and recurrence of cyst 
was not observed in them. They were inseminated with 
concurrent dose of 10 µg GnRH in subsequent estruses and 
4 (40.0%) animals conceived by third cycle thus, 80% 
conception rate was achieved among treated animals 
(8/10). One animal did not respond to treatment with two 
doses of GnRH at an interval of 21 days, while one 
returning animal did not conceive up to third cycle.

 The follicular cysts develop owing to aberrations of 
reproductive neuro-endocrine system, causing aberrant 
patterns of LH release during genesis of ovulatory follicle 
with absence of LH surge (Peter, 2004). It has been 
demonstrated that abnormality in pattern of LH secretion 
is the result of partial or complete failure of estradiol to 
elicit positive feedback effect on secretion of LH (Nanda et 
al., 1991). This appears to be due to failure or lack of 
sensitivity of hypothalamic surge-generating centre to 
estradiol (Garverick, 2007) and a failure of GnRH release 
(Vanholder et al., 2006). In the light of above facts, the 
cases of follicular cyst have been successfully treated with 
GnRH, which induces LH surge similar to that occurs at 
ovulation within 2 to 3 hrs of treatment (Dobson and Alam, 
1987). Lower doses of GnRH cause luteinization of cysts 
(Kesler et al., 1981); whereas higher doses probably cause 
ovulation of new follicle and formation of CL (Berchtold 
and Brummer, 1980). Treatment with initial dose of GnRH 
results in increased progesterone level, which results into 
negative feedback effect on LH secretion and resets the 
sensitivity of pituitary to estradiol (Gumen and Wiltbank, 
2002). Based on these reports, initial dose of 20 µg GnRH 
was administered instead of standard 10 µg used for 
ovsynch protocol in the present study. The mounting 
behaviour in majority of affected animals ceased within 
two days of GnRH treatment in current study, suggesting 
that treatment quickly initiated the process of luteinization 
of cyst(s). These observations are similar to the observations 
of Dobson et al. (1977) and Majumdar (1989); however, 
Verma and Dabas (1994) reported lower recovery rate 
(60%). The fertile estrus is usually observed within 30 

days of GnRH treatment (Kesler and Garverick, 1982). In 
an attempt to reduce the interval between treatment and 
first service, it is suggested that treatment of cyst could be 
managed by giving GnRH when the cyst is diagnosed 
followed 9-10 days later by treatment with PG. In standard 
ovsynch protocol, PG treatment is given on day 7; 
however, PG was administered on day 10 in present study 
so as to ensure complete luteinization of cyst making PG 
treatment effective. Instead of timed A.I. at predetermined 
time in ovsynch protocol, insemination was accomplished 
in treated animals twice at 12 hrs interval following AM-
PM rule at induced estrus, which was recorded within 3 to 
5 days after PG treatment in present study. Thus, recovery 
period was significantly reduced without disturbing the 
recovery and conception after PG treatment.

 An initial GnRH injection when followed by another 
injection at the time of insemination at induced estrus has 
been found to have beneficial effect on conception rate 
owing to timed ovulation and that helps to prevent the 
recurrence of cyst development also. Four animals 
conceived at induced estrus when responding animals 
were treated with a second dose of GnRH at the time AI in 
the present study. These results approximate with the 
findings reported by Kesler et al. (1978) and Ax et al. 
(1986) who reported 50 to 60% conception rate to first 
service with overall conception rate to three inseminations 
ranging from 80 to 100%. Recurrence of cyst may occur 
after apparent initial recovery following GnRH treatment 
probably due to persistence of some unknown hormonal 
disturbances in hypothalamo-pituitary axis (Nanda et al., 
1988). Therefore, it would be appropriate to give a second 
dose of GnRH at induced estrus to ensure timed ovulation 
and to prevent recurrence of cyst.

 One cow, which did not respond to initial dose of 
GnRH was retreated with a second dose of GnRH at 21 
days interval but she failed to respond. Lack of response to 
GnRH treatment is probably not due to failure of adequate 
LH release (Kesler et al., 1979) but probably it is due to 
inability of cystic structure to respond to LH surge because 
of fibrosis (Rankin, 1974), degenerated granulosa and 
theca layer (Bierschwal et al., 1980) or an insufficient 
number of LH receptors in follicular cells (Brown et al., 
1986). Hence, repetition of GnRH therapy is not warranted 
for treatment in non-responsive cases (Nanda et al., 1988). 
From the findings of the current study, it is  concluded that 
use of Ovsynch protocol with certain modifications is an 
appropriate approach for effective treatment of follicular 
cyst under field conditions. A second dose of GnRH at the 
time of AI during induced estrus may be helpful to increase 
conception rate and to prevent recurrence of cyst in 
recovered animals.
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 Cystic ovarian degeneration (COD) is regarded as 
one of the major functional disorders of genital system 
affecting the fertility and extending the inter-calving 
period of dairy cattle (Silvia et al., 2005; Vanholder et al., 
2006) with great economic losses to dairy farmers (Scott 
and Dobson, 1997). It is observed that up to 60% cows 
develop ovarian cyst(s) before first postpartum ovulation 
(Kesler et al., 1979) but usually they regress spontaneously 
within 10 days without affecting the fertility. If cysts 
persist for longer duration animals become infertile with 
irregular estrus or enters into anestrus (Noakes et al., 
2009). The most widely accepted etiology for the origin of 
follicular cyst is aberrations in preovulatory surge of 
luteinizing hormone (Dutt and Singh, 2023). It has been 
reported that high yielding HF crossbred cows are mostly 
affected with ovarian cysts in the age group of 5-6 years 

rdand 3  parity (Meena et al., 2022) coinciding with peak 
milk production. Several approaches to treatment of 
follicular cyst have been tried with conception rate varying 
from 30 to 66.66%. These included administration of hCG 
(Dutt et al., 2019), GnRH (Nanda et al., 1988; Verma and 
Dabas, 1994), combination of GnRH and PG, combination 
of ovsynch plus progesterone (Meena et al., 2022) and 
with combination of GnRH-hCG-PRID or CIDR (Gad et 
al., 2022). In this perspective, an attempt was made in 
present study to evaluate the efficacy of ovsynch protocol 
with some modifications for treatment of follicular cyst(s) 
in crossbred HF cows under field conditions.

 Ten infertile HF crossbred cows with the history of 
irregular estrous cycle and belonging to private dairy 

SUMMARY

 Crossbred cows (n=10) with follicular cyst were subjected to modified ovsynch protocol, where they were treated with first dose of GnRH @ 
20 µg on day 0 followed later by inj. prostaglandin on day 10 to induce estrus. The animals were artificially inseminated twice at 12 and 24 hrs with 
good quality frozen semen during induced estrus with concurrent second dose of GnRH @ 10 µg at first insemination to ensure timed ovulation. Nine 
animals (90%) responded to treatment with luteinization of cyst(s), which was confirmed on day 10 post-treatment. Four animals (40.0%) got 
conceived at induced estrus and four (40.0%) animals conceived by third cycle yielding 80 percent conception rate among treated animals. One 
responding animal did not conceive after third cycle, while one animal did not respond to treatment. Present study led to conclusion that follicular cyst 
may be effectively treated with modified ovsynch protocol in crossbred cows.

Keywords: Crossbred Cows, Follicular Cyst, Ovsynch

Haryana Vet. (December, 2024) 63(2), 105-108

*Corresponding author: awasthimk1963@rediffmail.com

HORMONAL THERAPY FOR TREATMENT OF FOLLICULAR CYST IN CROSSBRED COWS 
UNDER FIELD CONDITIONS

M.K. AWASTHI* and DILIP KUMAR PAIKRA
Veterinary Gynaecology and Obstetrics Department,

College of Veterinary Science and Animal Husbandry, Anjora
Dau Shri Vasudev Chandrakar Kamdhenu Vishwavidyalaya, Durg-491001, India

Received: 04.06.2024; Accepted: 01.08.2024

How to cite: Awasthi, M.K. and Paikra, D.K. (2024). Hormonal therapy for treatment of follicular cyst in crossbred cows under field 
conditions. Haryana Vet. 63(2): 105-108.

Short Communication

farms located nearby Durg and Bhilai were included in the 
study. Anamnesis indicated mean calving to submission 
for treatment interval ranged between 3 and 5 months. All 
these animals were between second and third lactation; 
aging between 4-6 years and these case were presented 
during winter months (November to February). Gynaeco-
clinical examination of these animals was carried out at 10 
days interval to observe any structural changes on the 
ovaries. Repeated rectal palpations revealed presence of 
soft, fluctuating, fluid-filled, large cyst(s) on the ovaries 
and were diagnosed as follicular cyst. The number, size, 
location and characteristics of these cyst(s) were noted 
before initiating the treatment for comparison during 
subsequent examination to assess the response to 
treatment. All these animals were treated with initial dose 
of 20 µg Buserelin acetate, a GnRH analogue (Inj.Receptal 
® @ 5.0 ml) intramuscularly. Animals showing change in 
their behavioural symptoms i.e. disappearance of mounting 
behaviour were gynaeco-clinically examined per rectum 
on day 10. Responding animals with luteinization of 
cyst(s) as indicated by thickening of cyst wall were treated 
with Inj. Cloprostinol @ 500 µg, a synthetic analogue of 

2PGF  (Inj.Pragma® 2.0 ml) on day 10 to induce estrus. 

Treated animals were monitored for signs of estrus and 
inseminated with frozen semen twice at 12 and 24 hrs 
during induced estrus with concurrent second dose of 10 
µg GnRH at first insemination to ensure timed ovulation 
and to prevent possibility of recurrence of cyst formation. 
The animals returning to estrus were re-inseminated with 
10 µg GnRH until conceived or up to third cycle. Pregnancy 
was confirmed between day 50 and 60 post-insemination 
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exploratory-laparotomy under linear infiltration of local 

anesthesia was planned for standing right flank 

exploratory-laparotomy, right paralumbar fossa was 

aseptically prepared for surgery and linear infiltration at 

the proposed site of incision with lignocaine was 

performed. Right flank laparotomy was performed by 

making 15-20 cm skin incision vertically starting 5 cm 

below the lumbar transverse processes. On exploratory 

laparotomy it was confirmed as intestinal intussusception. 

The intussuscepted mass was exteriorized through 

laparotomy incision (Fig. 2), isolated with the help of 

drapes from surgical site (Fig. 3), infiltration of mesentery 

was done with 2% lignocaine hydrochloride injection and 

major blood vessels were identified and ligated with 

Polyglactin 910 No. 1. Oral and aboral ends were 

identified, clamped and followed by resection of 

intussuscepted mass (Fig. 5). Oral and aboral ends were 

laid close (Fig. 4) and end-to-end entero-anastomosis was 

done with a simple continuous suture pattern followed by 

Cushing suture pattern by using Polyglactin 910 No. 2-0. 

Anastomosis was checked for patency and leakage, if any 

present. Postoperatively, Inj. Enrofloxacin @ 5 mg/kg 

body weight intramuscularly for 5 days and Inj. 

Meloxicam @ 0.2 mg/kg body weight intramuscularly for 

3 days were administered. Antiseptic dressing of the 

wound was done with 5% povidone iodine daily.  Animal 

started taking feed next day after passing the feces. The 
thskin sutures were removed on the 10  day post-operative.

 Intestinal intussusception is most commonly 

reported in adult cattle among the ruminant population. 

However, duodenal intussusception was reported in 

buffalo by Khalphallah et al. (2016). The present case 

reports intestinal intussusception in buffalo bull. To the 

author’s knowledge very little data is present related to 

intestinal intussusception in buffalo bull. In the present 

case violent colic and discomfort was expressed by the 

animal during the first few hours. This colic may be caused 

initially by the tension on the mesentery as it is drawn into 

Fig. 1 to 7. (1) Mucoid creamish discharge from rectum after per-rectal examination; (2) Exteriorisation 

of intussuscepted mass under standing right flank laparotomy; (3) Isolation of intussuscepted 

mass with the help of drapes from surgical site; (4) Oral and aboral ends of intestines after 

resection of intussuscepted mass; (5) Resected intussusception mass showing intussuscipiens and 

intussusceptum; (6) Necrosed involved intestine and mesentery; (7) End-to-end entero-

anastomosis

Table 1. Hematology of buffalo bull with intussusception

1Test Results Normal Range

Hb (g/dl) 11.5 8-15

PCV (%) 29.41 26-46 

TLC (/µL) 7970.0 7000-10,000

Neutrophils (%) 58.80 25-30

Lymphocytes (%) 36.80 60-65

Eosinophils (%) 2.90 2-5

Monocytes (%) 2.40 5

1

4

7

2

5

3

6
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the intussuscipiens and it persists for 6-12 hours, after the 

involved segment of intestine along with mesentery 

becomes necrotic (Fig. 6) and signs of discomfort are 

reduced later on. The animal becomes dull, depressed and 

localized followed by generalized peritonitis development 

(Khalphallah et al., 2016; Nichols and Facteau, 2017; 

Mann et al., 2019). There was a history of reduced water 

intake (Mann et al., 2019; Mir, 2018) and sham drinking 

“mimics normal drinking water” reported by Singh et al. 

(2021). Suspended rumination and anorexia was expected 

due to atonic rumen (Mann et al., 2019). In haematological 

examination, there was neutrophilia along with 

lymphopaenia (Hussain et al., 2015; Singh, 2021). On per-

rectal examination no feces was seen, passage of creamish 

mucoid discharge from rectum was recorded and hard 

coiled intussusception mass was palpable (Hussain et al., 

2015; Khalphallah et al., 2016; Nichols and Facteau, 2017; 

Mann et al., 2019; Singh et al., 2021). Therefore, if the 

intussusception is palpable rectally, it feels like tightly 

coiled loops of the intestine (Singh et al., 2021). Standing 

right flank laparotomy under linear infiltration of local 

anesthesia followed resection and end-to-end entero-

anastomosis was done and this procedure is mandatory to 

save the life of animal (Kushwaha et al., 2012).Thus, 

intussusception in buffalo species is not so common 

however sporadic cases may occur in buffalo bull. The 

Buffalo bull showing history of colic evident for 10-12 hours, 

cessation of feces, per-rectal palpation of intussuscepted 

mass and evacuation of mucoid discharge from rectum 

should be suspected for intestinal intussusception. 

Standing right flank laparotomy under linear infiltration of 

local anaesthesia followed by resection and end-to-end 

entero-anastomosis is a mandatory procedure to resolve 

intestinal intussusception (Kushwaha et al., 2012).

REFERENCES

Constable, P.D., St, J.G., Hull, B.L., Rings, D.M., Morin, D.E. and 

Nelson, D.R. (1997). Intussuception in cattle: 336 cases (1964-

1993). J. Am. Vet. Med. Assoc. 210: 531-536.

Dabak, M., Unsaldi, E. and Gul, Y. (2001). Diagnosis and treatment of 

intussusception in a cow. Turk. J. Vet. Anim. Sci. 25: 387-389.

Fontaine, G. and Rodgerson, D.H. (2001). Diagnosis of small intestine 

intussusception by transabdominal ultrasonography in two 

adult horses. Can. Vet. J. 42: 378-380.

Fubini, S.L. and Trent, A.M. (2004). Small intestine surgery in cattle. In: 

Fubini, S.L. and Ducharme, N.G. (Eds). Farm Animal Surgery, 

W.B. Saunders, Philadelphia. pp. 240-248.

Hussain, S.A., Uppal, S.K., Randhawa, C.S. and Sood, N.K. (2015). 

Bovine intestinal obstruction: blood gas analysis, serum C-

reactive protein and clinical, haematological and biochemical 

alterations. J. Appl. Anim. Res. 43(2): 224-230.

Khalphallah, A., Aref, N.M., Elmeligy, E. and EL-Hawari, S.F. (2016). 

Clinical and ultrasonographic observations of functional and 

mechanical intestinal obstruction in buffaloes (Bubalus 

bubalis). Vet. World. 9(5): 475-480.

Kushwaha, R.B., Gupta, A.K., Bhadwal, M.S., Bhardwaj, H.R., 

Tripathi, A.K. and Sharad, K. (2012). Intestinal obstruction due 

to intussusception in cattle: a clinical study on 20 cases. Indian 

J. Vet. Anim. Sci. 33(1): 63-65.

Mann, J.S., Kumar, A., Bharadwaj, H.R. and Nashiruddullah, N. (2019). 

Study on biophysical dynamics of rumen in cattle suffering from 

small bowel intussusception. Int. J. Curr. Microbiol. Appl. Sci. 

8(8): 647-665.

Mir, L.A. (2018). Pain assessment and its management in cattle 

undergoing right flank laparo-enterectomy. M.V.Sc thesis 

submitted to Sher-e-Kashmir University of Agricultural 

Sciences and Technology, Jammu, India.

Nichols, S. and Fecteau, G. (2017). Surgical management of abomasal 

and small intestinal disease. Vet. Clin. Food Anim. Pract. 34(1): 

55-81.

Pearson, H. and Pinsent, P.J.N. (1977). Intestinal obstruction in cattle. 

Vet. Rec. 101: 162-166.

Radostits, O.M; Gay, C.C; Blood, D.C and Hinchincliff, K.W. (2000). 

Veterinary Medicine: A Textbook of the Diseases of Cattle, 
thHorses, Sheep, Pigs and Goats (9  Edn.), W.B. Saunders Co. pp. 

199-205, 341-345.

Singh, J., Singh, A.P. and Patil, D.B. (2001). The digestive system. In: 

Tyagi, R.P.S. and Jit Singh (Eds). Ruminant Surgery, CBS 

Publishers and Distributors, New Delhi. pp. 183-224.

Singh, S., Bhardwaj, H.R., Zama, M.M.S., Sharma, A., Gupta, P., Kumar, 

A. and Sarma, K. (2021). Diagnosis and Surgical Management 

of Intestinal Intussusception by Open Lumina Technique in 

Dairy Heifers (Bos taurus). Int. J. Curr. Microbiol. Appl. Sci. 

10(11): 250-258.

Singh, S. (2021). Evaluation of surgical stress in stapler versus hand-

sewn anastomosis in cow heifers suffering from small bowel 

intussusceptions. M.V.Sc thesis submitted to Sher-e-Kashmir 

University of Agricultural Sciences and Technology, Jammu, 

India.

Smith, B.P. (1990). Large animal internal medicine. The C.V. Mosby 

Company, 11830 Westline Industrial Drive, St. Louis, Missouri. 

pp. 42-437.

Yadav, G.U., Bhikane, A.U., Aher, V.D., Thorat, M.G., Marandeya, N.M. 

and Masae, P.S. (2009). Standardization of diagnostic 

procedures and operative methodology in clinical cases of 

intussusception in bovines. Intas Polivet. 10: 4-7.

121

 Intestinal Intussusception occurs when a segment of 

the intestine telescopes into an adjacent intestine leading to 

intestinal obstruction. The outer receiving segment 

(intussuscipiens) and the inner inverting segment 

(intussusceptum) (Constable et al., 1997). Among the 

ruminant population it is most common in cattle as 

compared to sheep and goats (Radostits et al., 2000) 

although it is very rare in buffalo population. The exact 

etiology of intestinal intussusception is unknown but it is 

theorized that any of the factors that causes hyper motility 

of proximal segment and hypomotility of distal segment 

lead to telescoping of one segment of bowel into another 

(Fubini and Trent, 2004) leads to the formation of 

intussusception. Many predisposing factors have been 

identified such as diarrhea, intraluminal mass such as 

granulomas, abscess, tumor, drugs affecting GI motility 

(Nichols and Fecteau, 2017) drinking of cold water, 

jumping, parasitic infestation, focal lesions, polyps, 

abscess (Singh et al., 2001; Yadav et al., 2009) and heavy 

workload (Yadav et al., 2009).

 The clinical sign in cases of intestinal intussusception 

includes discomfort, anorexia and colic (Singh et al., 

2021). On per-rectal examination a hard sausage-like 

(Kushwaha et al., 2012), spiral shaped mass (Singh et al., 

2021) tightly coiled (Pearson and Pinsent, 1977), 

distended loops (Smith, 1990) of intestine were consistent 

per-rectal findings. Fibrinous adhesions can be felt in the 

area and the cow may display a painful response to 

manipulation of the mass (Smith, 1990). Intussusceptions 

can be surgically treated by means of resection and end-to-

end anastomosis or side-to-side anastomosis in both cattle 

and horses (Constable et al., 1997; Dabak et al., 2001; 

Fontaine and Rodgerson, 2001). Right flank laparotomy 

under local infiltration in standing position which is 

followed by intestinal resection and end-to-end anastomosis 

is the most common means of surgical correction in cattle 

(Constable et al., 1997).

 A 2 year old Murrah buffalo bull was presented with 

the history of colic which was evident for approximately 

12 hours. There was cessation of feces, passage of 

creamish mucoid discharge from rectum, anorexia, sham 

drinking, dull and depressed, since last 2 days. On clinical 

examination, the values for rectal temperature, heart rate 

and respiratory rate were 100.7° F, 88 beats/minute and 19 

breaths/minute respectively. On physical examination, 

sunken eyeball, dry muzzle, suspended rumination, 

reduced ruminal motility and oliguria were evident. On per 

rectal examination, palpation of hard coiled intestinal mass 

cranial to pelvic brim and mucoid creamish discharge was 

present in rectum (Fig. 1). Whole blood was collected for 

hematological analysis (Table 1). Based on history, signs, 

clinical and per-rectal examination it was tentatively 

diagnosed as intestinal obstruction and standing right flank 

SUMMARY

 A 2-year-old Murrah buffalo bull was referred to with a history of colic, lack of defecation, anorexia, sham drinking of water, dullness and 
depression. On physical examination, sunken eyeball, dry muzzle, sluggish rumination, reduced ruminal motility and oliguria were present. On 
clinical examination, the values for rectal temperature, heart rate and respiratory rate were 100.7° F, 88 beats/minute and 19 breaths/minute, 
respectively. On hematological examination, the values for Hb (g/dl) 11.5, PCV (%) 29.41, TLC (/µL) 7970, Neutrophils (%) 58.80, Lymphocytes 
(%) 36.80, Eosinophils (2.90) and Monocytes (%) 2.40. Per-rectal examination revealed hard coiled intestinal mass cranial to pelvic brim and mucoid 
creamish discharge was present in rectum. Based on history, clinical signs, physical examination, clinical examination, hematological examination 
and per-rectal examination it was tentatively diagnosed as intestinal obstruction. The animal was prepared for standing right flank exploratory-
laparotomy under linear infiltration of local anesthesia. Exploratory laparotomy revealed intestinal intussusception. Intestinal intussusception was 
managed by intestinal resection and end-to-end enteroanastomosis. Postoperatively, the animal was treated with broad spectrum antibiotic, 
analgesic, fluid therapy and rumenotorics. The bull passed feces on the next day and made an uneventful recovery.

Keywords: Buffalo bull, Intussusception, Exploratory laparotomy, End-to-end enteroanastomosis
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 Gastrointestinal foreign bodies are the most 
frequently encountered surgical issue in dogs and cats 
(Papazoglou et al., 2003). When pets ingest foreign bodies 
such as plastics, stones, coins, rubber objects, bottle caps, 
marbles, tampons, or needles, it often results in 
gastrointestinal obstructions (Raghunath et al., 2016; 
Mahesh et al., 2019). The severity of the obstruction, 
depends on whether it is complete or partial, size and 
physical characteristics of the foreign body. These foreign 
bodies can lead to life-threatening complications, including 
imbalances in fluid and electrolytes, hypovolemic shock 
and toxemia (Papazoglou et al., 2003). This case report 
describes the diagnosis and successful surgical removal of 
a fish hook as foreign body through a gastrotomy and 
enterotomy incision.

 A one year old male dog of non-descript breed was 
presented to a veterinary hospital and research institute 
with the history of having ingested a fish hook along with 
food, two days prior. The dog exhibited lethargy, loss of 
appetite, regurgitation, dullness, and difficulty in passing 
faeces. Upon conducting a general clinical examination, 
all of the dog's vital signs and physiological parameters 
were found to be within the normal range. Examination of 
the dog's oral cavity did not reveal any foreign objects. The 
radiographic examination showed a radio-opaque foreign 
body in the dog's stomach, matching a fish hook (Fig. 1). 
Taking into consideration the information provided by the 
owner, the observed clinical symptoms and the radiological 
evidence, the diagnosis for this case was determined to be 
an obstruction in the stomach caused by a foreign bodyfish 
hook.

 Preoperative preparations for the animal included 

administering antibiotic prophylaxis and addressing fluid, 
acid-base and electrolyte imbalances. Atropine was 
administered subcutaneously at a dose of 0.04 mg/kg BW 
as a pre-medication. For induction, Diazepam was given 
intravenously at a dosage of 0.5 mg/kg BW, and Ketamine 
at a dosage of 5 mg/kg BW. The anesthesia was maintained 
with 1.5% isoflurane. Aseptic procedures were followed to 
prepare the ventral midline area for surgery.

 A ventral midline celiotomy incision was made 
and a mass of obstruction was found at the proximal 
duodenum. An enterotomy incision was made where a 
loop of thread causing the issue was removed. The stomach 
was then carefully exteriorized and a gastrotomy was 
performed to remove the obstructing fish hook, which was 
located at the pylorus of the stomach. The fish hook was 
removed with care from the distal greater curvature of the 
stomach (Fig. 2). After the removal of the gastric foreign 
bodies, the enterotomy incision was closed using 2-0 Poly 
Glycolic Acid (PGA) with simple interrupted suture 
pattern and gastrotomy incision was closed by Connell 
followed by lambert suture pattern using 1-0 Poly Glycolic 
Acid. The abdominal muscles were sutured with no. 1, 
PGA in continuous fashion followed by the skin in cross 
mattress pattern. The dog recovered from anaesthesia 
within 10 minutes after being taken off the anesthesia 
machine.

 Post-operatively, the dog received treatment 
including intravenous administration of Inj. ceftriaxone at 
a dosage of 20 mg/kg BW, Inj. Tramadol at a dosage of 5 
mg/kg BW subcutaneously and Inj. Pantaprazole at a 
dosage of 1 mg/kg BW intravenously. Fluid therapy was 
provided for three days. The dog was kept off milk/water 
for next 24 hours and off feed for 48 hrs. Suture removal 

SUMMARY

 A one-year-old, non-descript male dog weighing 20 kg, was presented with the history of accidentally swallowing a fish hook with food. 
Radiography showed that the hook was located in the stomach. The hook was surgically removed through a gastrotomy and enterotomy incisions. 
The dog recovered without any complications. 
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Fig. 2. Fish hook retrieved after surgeryFig. 1. Abdomen lateral radiograph reveals radio-opaque foreign body 
(Fish hook) in the stomach
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was advised on the 10th day post-surgery. The dog did not 
exhibit any signs of vomiting and passed feces normally in 
the days following the procedure. An uneventful recovery 
was observed.

 The incidence of gastrointestinal obstruction 
(GIT) is notably high among young male dogs due to their 
indiscriminate eating habits and playful nature (Ellison, 
1990). Occasional or continuous vomiting is the most 
important clinical signs in obstruction, depending upon the 
type of obstruction (Patil et al., 2010). Commonly reported 
gastric foreign bodies in dogs and cats includes bones and 
plastic objects (Rousseau et al., 2007; Gianella et al., 2009; 
Hayes, 2009 and Deroy et al., 2015), however,  fishhook as 
a foreign body are less commonly reported (Pratt et al., 
2014; Deroy et al., 2015). In some instances, small and 
sharp foreign bodies like sewing needles, pins or fish hooks 
may be found in asymptomatic animals and can sometimes 
pass uneventfully (Guilford et al., 1996). Ultrasound 
examination of obstructive patients can be done to assess 
the amount of damage and need for surgery. These 
interventions should be coupled with the correction of 
fluid and electrolyte imbalances, with particular attention 
to addressing hypokalemia ((Deroy et al., 2015).

CONCLUSION

 Sharp metallic foreign bodies accompanied with 
linear thread/string need surgical intervention if are not 
expelled/moved within 24 hrs in the faeces.
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recovery from anaesthesia, the goose was kept in a plastic 
tub lined with towels and observed from a distance as 80 
percent of deaths are associated with general anaesthesia 
occurred following anaesthetic, within zero to three hours 
post-anaesthesia (Hollwarth et al., 2022). The patient was 
quiet during recovery. Meloxicam (0.5 mg/kg PO q24h × 5 
days) and buprenorphine (0.03 mg/kg PO q6h × 3 days) were 
started for pain management. Daily dressing and bandaging 
were advised to avoid wound infection (Fig. 5). The goose 
ate well and drank water within 4 hours of surgery.

 With adequate prior planning, avian patients can 
have smooth and successful surgical procedures under 
anaesthesia. Case selection and thorough patient examination 
before procedures can help to achieve successful outcomes 
while performing general anaesthesia on avian patients. In 
this report we described the successful surgical management 

Fig. 2. Normal weight bearing post-surgeryFig. 1. Swelling at palmar region on both limbs on presentation

thFig. 3-5. (3) Surgical removal of fibroma; (4) Surgical wound on 5  post-operative day; (5) Wound bandaging done to prevent wound infection

3 4 5

bilateral palmar fibroma in goose with clinical improvement 
of ambulatory ataxia in two weeks post-operatively (Fig. 
2). The growths were hard and firm in consistency (Fig. 3). 
The fibroma can arise from any connective tissue, commonly 
found in head, neck, shoulder and leg region (Sastry, 2001).

REFERENCES

Henderick, M.J. (2002): Mesenchymal tumours. In: Tumours in 
thdomestic animals, Meuten, D.J. (Edt.), (4  Edn.), Iowa State 

Press, Iowa, pp. 84-85.

Hollwarth, A.J., Pestell, S.T., Byron-Chance, D.H. and Dutton, T.A.G. 
(2022). Mortality outcomes based on ASA grade in avian patients 
undergoing general anaesthesia. J. Exot. Pet. Med. 41: 14-19.

Sabater González, M. and Adami, C. (2022). Psittacine sedation and 
anaesthesia. Exot. Anim. Pract. 25: 113-134.

thSastry, G.A. (2001). Fibroma in goose. In: Veterinary Pathology, (7  
Edn.), CBS Publishers and Distributors Delhi, pp. 226-227.

129

 A 4.5 kg female goose (Anser anser domesticus) was 
presented to the BSPCA Hospital, Parel. The owners 
reported that the goose was having difficulty while walking.

 On presentation, the goose was alert and well 
hydrated along with 4 body condition score. On clinical 
examination, goose was ataxic with ulcerated swelling at 
palmar region of both limbs, but responsive to both visual 
and auditory stimuli. On further clinical examination 
revealed live maggot infestation on of the ulcerated 
swellings area (Fig. 1). Maggot wound dressing was done 
and goose was treated by enrofloxacin @ 5 mg/kg b.i.d. for 
5 days S/C.

 Extremities were lightly pinched with a haemostat 
and withdrawal response was present at both the limbs 
indicating intact cranial nerves, without any apparent 
deficits. Postural placing reflexes were assessed and found 
to be intact, with proper foot and pelvic limb placement. 
No abnormalities were noted on auscultation of the 
cardiopulmonary systems. A complete blood count (CBC) 
and serum biochemistry were performed to assess the 
goose’s general health status, as the “unhealthy” birds 
have an 11.5 to 185.2 times higher risk of death associated 
with anaesthesia (Hollwarth et al., 2022). Blood was 
drawn from the wing vein using 23-gauge needle. An avian 
biochemistry profile revealed elevated total leukocytic 

3count (TLC) i.e. 40.5×10  cells/micro liter and alkaline 
phosphatase(ALP) i.e. 1567 IU/L. The elevated TLC 
values supported the bacterial infection of the ulcerated 
growth.

 The radiographs were taken of both the limbs to rule 
out the bone involvement. Radiographs revealed soft tissue 
opacity at palmar region without any bone involvement. 

The fine needle aspiration cytology of the swellings at web 
pad revealed fibroma. Fibromas are benign neoplasms, 
majority being round to oval intradermal or subcutaneous 
masses (Hendrick, 2002). The bird was kept off feed for 6 
hours and water was made available until 3 hours prior to 
surgery (Heard, 2016). The bird was premedicated with 
single injection of combination diazepam (1 mg/Kg IM) 
and ketamine (20 mg/Kg). Premedication helped to reduce 
patient anxiety, facilitated handling and reduced the 
requirement for inhalational anaesthesia (Heard, 2016).

 General anaesthesia was achieved with isoflurane 
3% delivered via facemask. It is an inhalation anaesthesia 
very commonly used as an induction method in avian 
patients because of their highly efficient respiratory 
systems, reducing handling time and stress (Lawton, 
2016). The bird was intubated with a 5-0 mm uncuffed 
endotracheal tube and maintained under isoflurane 
anaesthesia 1-3% during the surgical procedure. Fluids 
were administered intravenously in the wing vein at a rate 
of 5 mL/kg/h. Body temperature was maintained between 
39.16-40.83º C with a warm circulating water pad. The 
bird was monitored recording HR, RR, Spo2 with pulse 
oximetry. The assessment of reflexes, including withdrawal, 
palpebral and corneal reflexes and cloacal muscle tone, was 
done to assess the depth of anaesthesia (Sabater González 
and Adami, 2022).

 The surgical site was scrubbed with dilute 
chlorhexidine scrub and sterilized water. An elliptical 
incision was taken at the base of growth on both sides with 
BP blade no. 22. Bleeding was controlled with electrocautery. 
The surgical site was then closed using non absorbable 
suture i.e. Ethilon (1-0). Total surgical time was 50 minutes 
and total anaesthesia time was 100 minutes. After initial 

SUMMARY

 A female goose (Anser anser domesticus) was presented with maggoted, ulcerated swelling at both limbs at palmar region. Physical 
examination revealed ataxia, pain on palpation and educed feed intake. Blood profile was unremarkable except for a mildly elevated Total Leucocytic 
Count (TLC) and Alkaline Phosphate (ALP). Radiographic evaluation was done for rule out any bone involvement. Fine needle aspiration cytology 
(FNAC) revealed fibroma. The surgical correction was done under diazepam-ketamine anaesthesia and maintenance on isoflurane inhalation 
anaesthesia to remove the growths with gentle dissection. No any post-operative complication was encountered.
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nylon in an interrupted pattern (Fig. 2d).

 The calf recovered from anaesthesia smoothly. The 
post-operative prescription included antibiotic cefotaxime 
@20 mg/Kg body weight, twice daily for 5 days, analgesic 
inj. Meloxicam @0.2 mg/kg, once a day for 3 days and 
fluid therapy with inj. DNS 5% 1 litre twice a day for 3 
days till the calf started taking milk. Milk feeding/sucking 
was allowed in a bowl from the elevated platform. The 
telephonic follow-upon day 7 revealed that the calf was 
taking milk after surgery with no regurgitation; however, 
the calf was reported dead on day 10.

 Cleft palate is associated with embryological failure 
of the lateral palatine processes to fuse on the midline 
(Nelson and Stashak, 1983). Surgical access to the cleft is 
most difficult if it involves the caudal hard palate or the soft 
palate. Multiple approaches through the oral cavity, bilateral 
buccotomy, pharyngotomy, mandibular symphysiotomy 
and their various combinations have been tried for cleft 
palate closure (Keeling and Moll, 1995). If the defect is large 
and cannot be opposed with flaps, the use of Polypropylene 

mesh with the palatal mucosal flap has also been reported 
in calf with short-term successful outcome (Smolec et al., 
2010).

 The technique used in the present case was 
successful in repairing thedefect in the hard palate but 
could not be applied tothe soft palate due to its 
unapproachability even after bilateral commissurotomy. 
Such surgeries, particularly of the oral cavity become so 
extensive that general anaesthesia using inhalant gases 
becomes a must. Though, surgical success was achieved in 
the present case; the calf could not survive for long may be 
due to the secondary affections of pneumonia and 
dehydration. It could be anticipated that early presentation 
and repair could have been more prognostic for this calf.

 Feeding through nasogastric or pharyngostomy tube 
with the head down has been reported in the literature 
following the cleft palate repair (Nair et al., 2019) but 
normal feeding milk in a bowl from the elevated platform 
was also found successful on short-term follow-up in the 
present case.

Fig. 1. Chest radiographof the calf suffering from secondary cleft palate showing mild alveolar pattern in caudal and accessory lung lobes (a). The 
echocardiogram of the same calf in right parasternal longitudinal view showing no apparent congenital abnormality (b).

Fig. 2. Serial photographs of the surgery of calf suffering from secondary cleft palate. (a) The photograph showing commissurotomy. (b) The bi-
pedicle mucoperiosteal flap. (c) Sutured bi-pedicle flaps. (d) Sutured commissurotomy incisions.
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CONCLUSION

 The present case study concludes that the cleft of 
hard palate in a cow calf can be successfully repaired using 
bi-pedicle flap method under general anaesthesia but 
requires bilateral commissurotomy to approach the cleft. 
However, the soft palate may not be approached. 
Moreover, the surgery should be conducted early in life so 
that the secondary affections of pneumonia and chronic 
dehydration can be avoided.
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 A cleft palate is a developmental anomaly with an 
opening between the oral and the nasal cavities due to 
failure of closure in facial processes such as the 
frontonasal, maxillary and mandibular processes (Smolec 
et al., 2010). Cleft palate is common in cow calves and 
lambs but their repair is difficult due to the small oral 
opening leading to difficult access to the cleft, and is 
therefore, less attempted. The present report describes the 
surgical correction of a secondary cleft palate involving 
the whole hard and soft palate in a Holstein Friesian 
crossbred cow calf.

 A 3.5-month-old, 45 kg Holstein-Friesian crossbred 
female calf was presented with a history of regurgitation of 
milk from the nose after suckling since birth. For the last 2 
months, frequent mucoid nasal discharge was recorded. The 
calf was very weak and dehydrated on clinical presentation. 
Oral examination revealed a longitudinal cleft involving 
the hard palate; however, the soft palate abnormality could 
not be detected.

 The respiration and heart rates of the calf were mildly 
elevated, but, the rectal temperature was within the normal 
physiological range. Chest auscultation revealed harsh 
sounds, particularly in the lower chest of both sides. The 
chest radiograph showed an alveolar pattern in the cranial 
and accessory lung lobes, suggesting aspiration pneumonia 
(Fig. 1a). No apparent congenital abnormality was recorded 
on the echocardiography (Fig. 1b). The prognosis and the 
risk involved with the surgical intervention were explained 
to the owner and the owner gave consent for the surgery.

 After 3 hours of fasting, the calf was administered 

with a combination of inj. Diazepam @ 0.2 mg/kg and 
inj.Ketamine @ 5 mg/kg for induction. A topping with inj. 
Propofol (@ 2 mg/kg) till effect was administered for 
endotracheal intubation using No. 14 ID tube. Anaesthesia 
was maintained with Isoflurane mixed in oxygen using a 
partial rebreathing circuit. Injection cefotaxime 1g was 
administered intravenously.

 The calf was restrained in a ventro-dorsal position. 
Elongated oral cavity with short commissures was the 
major limitation for access to the oral cavity, so it was 
decided to perform bilateral commissurotomy for surgical 
exploration of the palatal defect. Bilateral commissurotomy 
was done (Fig. 2a) under aseptic preparations and the oral 
cavity was opened with the help of bandages to visualize 
the extent of the palatal defect which was extensive 
involving both the hard and soft palates.

 Two parallel incisions were made on the mucosa of 
the hard palate on either side of the entire length of the 
defect just close to the dental arcade to create flaps for bi-
pedicle grafting (Fig. 2b). The flaps were undermined, 
reflected and elevated, and sutured in the centre over the 
defect starting from the caudal end in a lock-stitch suture 
pattern using Polydioxanone loop No. 1 (Fig. 2c). The 
continuous pattern was made interrupted at few places by 
applying knot and continuing further. It was not possible to 
approach the entire soft palatal defect, satisfactorily, for 
surgical closure. The bite taking and tightening of the 
sutures was difficult deep inside and even a few bites were 
repeated as they were tearing off the flap when tightened. 
The commissurotomy incisions were closed in two layers 
apposing mucous membrane using polyglactin 910 No. 1-
0 in a simple continuous pattern followed by skin using 

SUMMARY

 This report describes an attempt to surgically repair the secondary cleft palate involving the whole of the hard and soft palates in a 3.5-month-
old, 45 kg female Holstein-Friesian crossbred calf under general anaesthesia.  The calf had a history of nasal regurgitation of milk while nursing and 
bilateral mucoid nasal discharge since birth. The calf was very weak and had evidence of aspiration pneumonia on chest radiographs. A bilateral 
commissurotomy was done to enhance visualization of the palatal defect that involved hard and soft palate. Bi-pedicle mucoperiosteal flaps were 
made and were sutured in the centre just above the cleft using polydioxanone no. 1. Post-operative care included antibiotics, analgesics, and fluid 
therapy for the next 3-5 days. Milk feeding was advised in a bowl. The calf showed improvement with no regurgitation after milk intake on follow-up 
but was reported dead on day 10.
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SUMMARY

 A five year oldLabrador bitch was brought with the history of prolonged pregnancy and exhibited clinical signs of greenish brown discharge 
for the past 12 hrs. Per-vaginal examination showed no foetus in the birth canal. Radiographic examination of abdomen revealed foetal skeleton. On 
trans-abdominal ultrasonographic examination, two dead fetus and one mummified foetus was identified.  Based on the history and diagnostic 
imaging modalities the case was tentatively diagnosed as foetal mummification. Under general anaesthesia using Ketamine (5 mg/kg) induction and 
maintenance with Isoflurane, a midventral laparotomy was performed. Two dead foetus in the abdominal cavity and one mummified foetus in the 
ruptured uterine horn were removed. Ovariohysterectomy(OH) was also performed. Post-operatively, the animal was administered intravenous 
fluids, antibiotics and analgesics for 5 days and animal made an uneventful recovery.

Keywords: Dog, Mummification, Uterine rupture
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 Dogs are thought to be the ideal companions for human 
being and hence dog breeding has gained popularity all over 
the world (Singh et al., 2019). Various obstetrical problems 
occur in bitches during the gestation period. Mummification 
of the fetus is a common issue in polytocous animals and 
rare in monotocous mammals (Roberts, 2004). Abnormalities 
in development or chromosomes, infectious agents (Herpes 
virus, Parvovirus), maternal endocrine disorders 
(hypothyroidism), contraceptive medications, uterine 
torsion and dystocia can result in embryonic and foetal 
death in dogs (Lefebvre, 2015). These conditions may 
change the uterine environment, resulting in foetal death 
and subsequent mummification. Foetal mummification 
occurs in second half of the gestation after ossification of 
the bones (Planellas et al., 2012). Uterine rupture is one of 
the rarely diagnosed clinical entities in canines (Niwas et 
al., 2017). This case study describes a rare case of uterine 
rupture in a she dog with a single mummified foetus and 
two normal dead foetus.

 A five year old Labrador bitch weighing 38 kg was 
presented with the history of prolonged pregnancy and 
exhibited signs of greenish brown discharge for the past 12 
hours. Per-vaginal examination showed no foetus in the 
birth canal. Radiographic examination revealed presence 
of foetal skeleton. On trans-abdominal ultrasonography 
examination, in a single window at the caudal end one 
fetus and one irregular hypoechoic small sized undefined 
skeletal structure With the absence of foetal fluids observed 
followed by in ovarian end other foetal skeleton was observed 
with absence of heart beat. Hemato-biochemical analysis 
*Corresponding author: kokilagopal18@gmail.com
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revealed slight increase in white blood corpuscles (WBC) 
count and hypoglycemia. Based on anamnesis and 
imaging modalities the case was tentatively diagnosed as 
foetal mummification.

 Preoperative antibiotic (Ceftriaxone 750 mg I/V) and 
opioid analgesic (Tramadol 50 mg S/C) were administered 
to the bitch. Preanaesthetics, Dexmeditomidine @ 0.5 µg/kg 
I/V and Diazepam 0.5 mg/kg I/V were given. Induction 
with Inj.Ketamine 5 mg/kg I/V and maintenance with 
Isoflurane under variable vapour pressure settings was 
followed. The dog was positioned in dorsal recumbency 
and a ventral midline incision was made from umbilicus to 
pubis to gain access into the abdominal cavity. Greenish 
fluid was noticed on opening the abdominal cavity with 
two fully developed dead foetus (Fig. 1). Upon abdominal 
cavity exploration, the involuted uterus was identified with 
multiple uterine ruptured spots on right horn (Fig. 2). On 
palpation of the right horn a small structure was felt near 
the caudal end of the horn. Upon exploring through the 
ruptured region a mummified foetus was retrieved (Fig. 3). 
OH was done and the abdominal cavity was lavaged with 
warm normal saline and metronidazole was infused into 
the abdominal cavity. The abdominal incision was then 
closed routinely. Postoperative fluid therapy, antibiotics, 
analgesic and alternate day dressing of the suture site was 
followed. After 48 hours, the bitch was eating and 
urinating normally and had recovered from the surgery 
without any major complications. Sutures were removed 
on tenth post-operative day.

 According to Jackson (2004) uterine rupture during 
whelping is most likely to occur in cases in which the 
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uterine wall is compromised by the presence of infection, a 
dead foetus, uterine torsion, or futile obstetrics procedures 
or excessively large doses of oxytocin. The reason for 
rupture of uterus in our case may be due to the presence of 
mummified foetus at the caudal end of the right horn. In 
dogs, presence of one or more mummified fetuses along 
with normally developing live fetuses in the same litter 
was observed by (Roberts, 2004). Present case also 
coincides as one mummified and two fully developed dead 
fetus were present. Radiographic examination revealed 
only two clear foetal skeletal structure. The mummified 
foetus could not be visualized in the present case. This is in 
coincidence with the findings of Sharma et al. (2022)  who 
reported foetal mummification in an American Bull dog in 
which three foetal skeletal  structures were visible on plain 
radiograph and upon c-section one live, two fully 
developed dead foetus and three mummified foetus were 
taken out. This indicates that mummified foetus may or may 
not be visible in plain radiographs. Haemato biochemical 
analysis revealed very slight increase in WBC count and 
hypoglycemia. This indicates uterine rupture might have 
occurred recently and since the animal was anorectic 
glucose level was slightly reduced. Johnston et al. (2001) 
observed extra-uterine foetal mummies accidentally found 

in the abdominal cavity covered with omentum or mesentery 
in dogs and cats. But contrary to this mummified foetus 
was present in the uterus and dead foetus was seen in the 
abdominal cavity covered with omentum. In this case the 
attempt was not made to suture the ruptured uterus because 
there were multiple ruptured sites in the horn of the uterus 
and opted OH. The suitable approach for the uterine rupture 
is OH combined with post-operative fluids and antibiotic 
therapy (Singhal et al., 2017; Niwas et al., 2023).
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 Fig. 3. One mummified fetus, two dead foetus and uterus with ovary

 Fig. 1. Foetus in the abdominal cavity  Fig. 2. Multiple spots of ruptured uterus
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tumour cells are round to oval, centrally placed, 
ovoidnucleus with moderate amount of eosinophilic 
cytoplasm. In few areas, the neoplastic cells are arranged 
radially around the small blood vessels called as palisade 
type (Figs. 3 & 4). The central portion of tumour mass had 
haemorrhages and necrosis. The histological features were 
consistent with the findings of Sivacolundhu et al. (2001), 
Oviedo-Peñata et al. (2020) and Kamdi, (2023).

 The neoplastic granulosa cells showed moderate 
positive reaction for pan-cytokeratin and negative for 
vimentin. This correlated with the finding of Riccardi et al. 
(2015) who reported that cytokeratin AE1/AE3 was 
positive for all epithelial derived ovarian tumours and 6 of 
8 granulosa cell tumours where as granulosa and epithelial 
cell tumours showed variable expression pattern for 
vimentin. Another study suggested that most of the 
sexcord stromal tumours were positive for AE1/AE3 
except for palisade type (Akihara et al., 2007). Granulosa 
cells and associated tumours were invariably negative for 
HBME-1, however 17 out of 18 ovarian epithelial cancers 
and normal ovarian surface epithelium tested positive 
(Banco et al., 2011). There are controversies in selection of 
IHC marker panel for differentiating the ovarian tumours 
in dogs so a comprehensive study is required.

 Based on the histological feature of palisade 
arrangement of neoplastic cells around the blood vessels 
and positive reaction of neoplastic cells to pan cytokeratin 
by immuno-histochemistry the tumour was confirmed as 
granulosa cell tumour.
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SUMMARY

 Granulosa cell tumour morphology is highly variable and creates diagnostic challenges. The present study investigated the morphological 
pattern, expression of pan-cytokeratin and vimentin in canine granulosa cell tumour. A ten year old female Great Dane was presented with the history 
of distended abdomen. Histologically the tumour mass consist of round to oval cells with ovoid nucleus arranged in sheets and radially around the 
small blood vessels. Immuno-histologically, the tumour cells were positive for pan-cytokeratin and negative for vimentin. Based on histology and 
immunohistochemistry the tumour was diagnosed as granulosa cell tumour.

Keywords: Dog, Granulosa cell tumour, Pan-cytokeratin, Vimentin

HISTOLOGICAL AND IMMUNOHISTOCHEMICAL DIAGNOSIS OF OVARIAN GRANULOSA 
CELL TUMOUR IN A DOG

1 1 2 1 1K. GOPAL *, K. THILAGAVATHI , S. KOKILA , A. ARULMOZHI  and P. BALACHANDRAN
1 2Department of Veterinary Pathology, Department of Clinics,
Veterinary College and Research Institute, Namakkal-637 002

Tamil Nadu Veterinary and Animal Sciences University, Chennai-600 051

Received: 10.06.2024; Accepted: 27.07.2024

 Canine ovarian neoplasms are categorized into four 
types depending on cell origin, epithelial tumours, germ 
cell tumours, sex cord stromal tumours and mesenchymal 
tumours (Agnew and Mac Lachlan, 2016). Among the 
ovarian tumours epithelial origin (46%) were more 
common than sex cord stromal (34%) and germ cell origin 
(20%) (Patnaik and Greenlee, 1987). Granulose cell 
tumours (GCTs) are relatively uncommon in canines 
compared to equines and bovines. This tumour arises from 
sex-cord stromal cells and observed in bitches along with 
other types of sex-cord stromal tumours (Perez-Marin et 
al., 2014; Kamdi et al., 2023). The GCTs are mostly round 
to spherical in shape, smooth surfaced and the size ranging 
from 20 to 30 cm diameter (Foster, 2006).

 GCTs secrete more progesterone, estradiol and 
alpha-inhibin (Pluhar et al., 1995), which results in swelling 
of vulva with vaginal discharge, persistent estrus, alopecia 
(Buijtels et al., 2010) and vaginal prolapse (Nak et al., 
2012). Histologically variety of growth patterns were 
observed in GCTs which includes macrofollicular, 
microfollicular, diffuse, trabecular and Sertoli-like, which 
is reported both in dogs and human beings. (Scully,1999; 
Riccardi et al., 2007). Granulosa cell tumours are very 
heterogeneous in both humans and dogs, which leads to 
diagnostic challenges. While immunohistochemistry 
(IHC) is widely used in human pathology to diagnose 
granulosa cell tumour, limited studies are available in dogs 
(Riccardi et al., 2007). The present study record the 
histological and immune-histochemical characters of 
granulosa cell tumour in a dog.

 A ten year-old female Great Dane was presented to 
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treatment with the complaint of recurrent mammary 
tumour and distended abdomen. The hemato-biochemical 
values were within normal range except slight monocytosis. 
The intra abdominal mass was surgically removed and 
fixed in 10 percent formalin for histopathological 
examination. The formalin fixed tissue sample was 
processed, embedded in paraffin waxthen sections were 
taken at 4 µm thickness and stained in Haematoxylin and 
Eosin (H&E). Another set of tissue sections were taken in 
poly L lysine coated slides and subjected to pan-
cytokeratin and vimentin staining. The IHC was performed 
as per the standard protocol described by manufacturer 
(Pathn Situ).

 As per the published literature the epithelial ovarian 
tumours are more common than germ cell tumours and sex 
cord stromal tumours (Patnaik and Greenlee, 1987). The 
mean agefor ovarian neoplasia in dogs were 10 years and 
ranging from 10 to 14 years, except with teratoma. The 
mean age of teratoma was 4 years and ranging from 2 to 9 
years (Patnaik and Greenlee, 1987). In the current study, 
the age of the dog was 10 years, this is well agreed with the 
findings of Patnaik and Greenlee (1987). Clinical examination 
revealed distended abdomen and serosanguineous discharge 
from the edematous vulva. Generally the dogs with granulosa 
cell tumour showed distended abdomen, lethargy, 
depression, vulvar swelling with bleeding, enlarged nipples, 
pyometra, cystic endometrial hyperplasia, persistent 
estrus and ascites (Zanghi et al., 2007; Goto et al., 2021). 
In Indian scenerio, invariably ovarian granulosa cell 
tumours are associated with pyometra (Khokhar et al., 
2022; Kumar et al., 2024; Narwade et al., 2024) this might 
be due to lack of awareness regarding ovariohysterectomy 
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practice followed in dogs. Further the retrospective studies 
on the clinical diagnostic aspects and biomarker analysis 
in ovarian granulosa cell tumours are spare in India.

 On physical examination, firm multiple palpable 
masses were appreciable in the mid abdomen and a firm 
irregular mass was seen in the left caudal mammary gland. 
The gross examination revealed a firm mass about 15×25 
cm in size with cystic space. The cut surface was gray to 

brown in colour (Fig. 1). The ovarian neoplasms were 
mostly unilateral (84 percent) except for Sertoli-Leydig 
cell tumours, which were bilateral nature (36 percent) 
(Patnaik and Greenlee, 1987) where as Chung et al. (2013) 
reported a rare bilateral ovary granulosa cell tumour with 
complex mammary carcinoma in a poodle dog. 
Histologically the tumour mass consistof sheet of cells 
with minimal stroma (Fig. 2) and follicular patterns. The 

Fig. 1. Granulosa cell tumour- Firm grey mass with cystic spaces.

Fig. 3. Neoplastic cells are arranged radially around the blood vessels, 
H&E x 100.

Fig. 5. Neoplastic cells showing positive reaction to pan-cytokeratin 
IHC x 100.

Fig. 2. Granulosa cell tumour showing sheet of neoplastic cells with 
minimal stroma, H&E x 100.

Fig. 4. Higher magnification of Fig. 3 H&E x 400.

Fig. 6. Neoplastic cells are negative for vimentin but stromal cells are 
positive. IHC x 100.
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 Dystocia refers to any difficulty in the parturition 
process that may reduce neonatal viability, result from 
maternal injury, or require manual assistance (Dutt et al., 
2020). Regardless of the breed, the incidence varies 
between 2-13% in mares (Ellerbrock and Wehrend, 2023). 
Fetal malposition involving limbs and neck during foaling 
is recognized as the single most common cause of dystocia 
in equines. Delay in cases of dystocia may negatively 
impact the survival of foal and mare, and future 
reproductive potential of mare. The proportion of dystocia 
is comparatively high in primiparous animals (Ball, 2005). 
Compared to other animal species, mares are less prone to 
dystocia, but the event is a true emergency and minute-to-
minute creates a difference in the survivability of foal and 
mare (Wilkins, 2008; Ruthrakumar et al., 2023). The 
present case study reports successful management of 
dystocia due to ventral deviation of the fetal neck and 
flexion of one forelimb in a primiparous mare through 
fetotomy.

HISTORY AND OBSERVATIONS

 A primiparous non-descript, a 2-year aged mare with 
ruptured water bags, straining and restlessness for the last 
10 hours was brought to VCC, LUVAS, Hisar. The case for 
first manipulated at the field level by local paravet staff and 
then referred to the LUVAS for further treatment. The 
mucous membranes of the animal were congested.  Rectal 
temperature and pulse rate were 101º F and 60/minute, 
respectively. The tail of the mare was bandaged and the 
perineum was cleaned properly with povidone iodine 
solution before starting obstetrical procedures. Vaginal 
examination with adequate lubrication with liquid paraffin 
after epidural anaesthesia using 3.5 ml of 2% lignocaine 
hydrochloride between first and second coccygeal vertebrae 
revealed scanty fetal fluid, dead fetus in anterior longitudinal 

presentation and dorso-pubic position with one forelimb 
extended in the birth canal and the second forelimb and 
head deviated in downward direction. The absence of fetal 
reflexes confirmed the presence of the dead fetus.

TREATMENT AND DISCUSSION

 Through obstetrical manoeuvres both the forelimbs 
were corrected and extended but the head was still not 
approachable. Further attempts were made to correct the 
posture and an eye hook was applied at the mandible and 
mild traction was applied which led to the fracture of the 
mandible. So, it was decided to go for fetotomy of the left 
forelimb and the head was brought into the birth canal. As 
the size of the pelvic cavity was smaller, the fetotomy of 
the fetal head was done at the level of the base of the neck 
and then traction was applied using a snare on the right 

rd thforelimb and eye hook between 3  and 4  thoracic 
vertebrae to deliver the foetus (Fig. 1). The dehiscence of 
placenta took place with delivery of the fetus. The mare 
was administered with Inj. Normal Saline 2 litres IV, Inj. 
Oxytocin 20 I.U. IV in 500 ml Normal Saline Solution, Inj. 
Ceftriaxone 4 g IM, Inj. Metronidazole 3500 mg IV, Inj. 
Chlorpheniramine maleate 159.25 mg IM, and Inj. 
Ascorbic Acid 5000 mg IM. The treatment was advised for 
the next five days. The mare recovered without any 
complications.

 The incidence of dystocia is lower in equines than in 
bovines, but the postural defects of limbs in equines result 
into serious difficulty in parturition than in bovines (Singh 
et al., 2017). Different obstetrical manoeuvres for 
resolving dystocia in equines for assisted vaginal delivery 
include repulsion, rotation, version and extension. 
Likewise, for controlled vaginal delivery caesarean 
section and fetotomy are the two options. Malposture of 
fetal extremities in the equines is the root cause of dystocia, 

SUMMARY

 A primiparous non-descript mare suffering from dystocia for the last 10 hours was brought to the Veterinary Clinical Complex (VCC). Per-
vaginal examination with proper lubrication with liquid paraffin revealed the presence of a dead fetus with one forelimb extended in the birth canal 
and the other forelimb and head deviated in the downward direction. As fetal fluid was scanty and the pelvis of the dam was narrow, manual per-
vaginal delivery of the male fetus was performed following fetotomy.  The dam had an uneventful recovery after 7 days post-partum.

Keywords: Dystocia, Fetotomy, Mal-posture, Mare
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however faulty presentation and positions also occur to a 
lesser extent (Dutt et al., 2020).  When the fetus is dead, 
fetal fluid is scanty, the uterus is contracted and 
manipulations are not practicable, the immediate decision 
for further line of treatment should be undertaken. As per 
Vandeplassche et al. (1971) fetotomy in equines causes a 
lower mortality rate than caesarean operation.  Fetotomy is 
talented task in mares than in bovines because the birth 
cavity is longer and the fetal membranes may shed off 
faster (Frazer, 2001). Due care and expertise are required 
for fetotomy in equines, otherwise it may be potentially 
hazardous for the dam (Higgins and Wright, 1999; Singh et 
al., 2017). Caesarean section should be the last resort to 
relieve dystocia in equines because it can adversely affect 
the dam's general health and future fertility (Abernathy-
Young et al., 2012). The post-partum complications 
associated with caesarean section in equines include 

haemorrhage, peritonitis, incisional infection, retained 
placenta, toxic metritis and even death.  In the current case 
study, the dystocia was resolved through fetotomy with 
utmost care to deliver the dead fetus. In the present case, 
fetotomy was a clear-sighted decision to save the life of the 
dam.
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(Benjamin, 1978; Sastry, 1983) in monocrotophos toxicity 
groups. Schalm et al. (1986) also described that there is 
increase in PCV due to the release of erythrocytes from 
body reservoir and shrinkage of plasma volume as a result 
of dehydration. The decrease in hematological parameters 
in monocrotophos toxicity could be due to the decrease in 
hemoglobin contents which results from the impairment of 
biosynthesis of heme in bone marrow as reported by 
Shakoori et al. (1992) in his studies on effect of prolonged 
administration of insecticide (cyhalothrin karate) on the 
blood and liver of rabbits.

CONCLUSION

 The results of the present study elucidated that 
curcumin supplementation (@ 200 mg/kg feed) in 
monocrotophos administered (@ 5 ppm/kg in feed) broiler 
chicken showed significant improvement in different 
haematological alterations showing its ameliorative effect.
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 The most common and widely used methods for 
breeding domestic animals are artificial insemination (AI) 
and semen cryopreservation (Jewgenow et al., 2017) and 
AI using cryopreserved semen has played an instrumental 
role in the continuous progress of genetic improvement in 
livestock (Anzar, 2003). However, it has always been 
difficult to produce and supply frozen semen with a 
predicted fertility due to the low fertility of cryopreserved 
semen. In animal reproduction, semen extenders are 
preservation biological matrices that are used to help 
preserve life of sperm outside of the body for artificial 
insemination. To extend the life of sperm, these so-called 
extenders help protect and then nurture them and thereby 
increase the chances of a successful insemination. The 
total number of progressively motile spermatozoa in 
semen has a direct correlation with fertility, and sperm 
motility is one of the key factors that determines the quality 
of frozen thawed samples for AI (Mason, 2017). Changes 
in plasma membrane permeability in the tail region of 
spermatozoa and the formation of ice crystals in the 
mitochondria and axonemes following cryopreservation 
can both cause sperm motility to decrease (Prapaiwan et 
al., 2016).

 Methylxanthines are a special class of drugs derived 

from the purine base xanthine and have been shown to 
improve sperm motility and 1, 3, 7-trimethylxanthine 
(caffeine) is the most commonly used methylxanthine 
since it has greater lipophilic characteristics (Salihović et 
al., 2014), which might contribute to its ability to easily 
diffuse through cell membranes and cross the blood-brain 
barrier (McCall et al., 1982). Caffeine has been studied for 
its potential effects on sperm motility and viability. Some 
research has shown that caffeine may have a positive 
impact on sperm parameters and maintain their quality 
during the storage and transportation process in ram 
(Rateb et al., 2020) and camel semen (El-Bahrawy, 2017). 
The addition of caffeine to the semen significantly 
increases the motility of sperm as a result of stimulation by 
cAMP and possibly decreasing apoptot ic  and 
dead/necrotic sperm. Sperm mitochondrial activity 
increases as a result of this rise in intracellular cAMP, and 
this is important since it provides energy for sperm 
movement (Li et al., 2010). Hence, sperm motility is 
stimulated by cAMP via direct action on the axoneme of 
the tail or indirect action at the cell membrane as a 
secondary messenger (Garbers and Kopf, 1980). The 
effect of caffeine on sperm motility may depend on the 
species and may be dose- dependent (Špaleková et al., 
2014).

ABSTRACT

 Methylxanthines are phytochemicals that are obtained from plant secondary metabolism and are generated from the purine base xanthine. The 
most widely used methylxanthine is 1, 3, 7-trimethylxanthine (caffeine). The present study was undertaken to determine the effect of including 1, 3, 
7-trimethylxanthine in a semen extender on sperm motility and morphological parameters of semen. Three adult cattle bulls were used to collect 15 
semen ejaculates. Each ejaculate was divided into four groups. In group one (C), samples were diluted in Tris egg yolk glycerol extender, whereas the 
samples of other three groups (CF-1, CF-4 and CF-10) were diluted with Tris egg yolk glycerol extender containing addition of 1, 3 and 7-
trimethylxanthine at dose rates of 1, 4 and 10 mM, respectively. Seminal parameters of the diluted semen samples were evaluated after being 
incubated at 37º C in a water bath for 15 and 30 minutes. Using a computer-assisted sperm analyzer (CASA), sperm motility, sperm kinetic 
parameters, and sperm abnormalities of semen from all groups were evaluated. The morphological characteristics of the spermatozoa in the 
supplemented and control groups were also assessed. Compared to the control and other supplemented groups, the results showed that spermatozoa 
motility, Kinematic parameters, viable sperms, and sperms with intact plasma membrane were significantly increased with the addition of 1, 3, 7-
trimethylxanthine in a concentration of 4 mM. However, there was no statistically significant alteration in the sperms with bent tail, coiled tail, distal 
droplet, and distal midpiece reflex. Therefore, it can be concluded that impregnation of 1, 3, 7-trimethylxanthine (caffeine) in a semen extender at a 
concentration of 4 mM was able to enhance the quality of the semen.
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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Fig. 1. Dead male foal with fetal membrane after delivery
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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heat cycles before exhibiting an obvious cycle (Sridevi, 
2015). Two bitches exhibited signs of vomition on 2nd day 
of treatment but not thereafter. This is in line with the 
findings of Verstegen et al. (1998) who observed repeated 
vomition after treatment with cabergoline in one of the 
treated bitches. Cabergoline is reported to have adverse 
effects like vomition and hair discoloration (Mogheiseh et 
al., 2017). Five bitches expressed estrus signs (Fig. 2) with 
EVC indicating ≥80% anuclear and superficial cells 
together with few or no RBCs, no neutrophils, no bacteria 
(Fig. 1) and were bred toelite male dogs on day 2, 4, and 6 
of estrus period. All the five bitches conceived indicating a 
100% pregnancy rate and whelped with litter size ranging 
between 1-7 pups (Fig. 4). The observed conception rate in 
the present study is in agreement with Bisen et al. (2022) 
who reported 100% pregnancy but higher than that 
(66.67%) observed by Smitty et al. (2019). The mean litter 
size was 4.8 which is lower than the findings of Smitty et 
al. (2019) i.e. 6.25±1.75 and Bisen et al. (2022) i.e. 5.2± 
0.97. Litter size may also be attributed to genetics, breed, 
age, parity, nutrition and time of mating.

CONCLUSION

 In this study, cabergoline effectively induced estrus 
in 71.43% anestrus Mudhol hound bitches, following a 
mean duration of treatment for 38.6±4.5 days. Notably, 
primary anestrus in younger bitches may explain non-
responsiveness. Despite minimal adverse effects, all 
successfully induced females exhibited 100% pregnancy 
and whelped with a mean litter size of 4.8 pups. This 
research highlights cabergoline as a promising tool for 

managing anestrus in Mudhol hound bitches, emphasizing 
its potential role in enhancing reproductive outcomes in 
this breed.
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in primary anestrus. Primary anestrus is common in 
bitches in the age group of 2-3 years because some large 

breeds of dog may not begin to cycle until 24 months of age 
and while some small breeds may experience several silent 

Table 1. Onset of proestrus, conception and litter size in treated dogs

Bitch no. Age Treatment Interval from onset of treatment Conception Litter size
 (in years) duration (days) to start of proestrus (days)

1 3 47 53 + 1

2 8 32 31 + 3

3 6.5 16 14 + 7

4 6.5 47 46 + 6

5 2 34 32 + 7

6 1.5 47   

7 2.5 47   

Mean±SEM 4.3±1.0 38.6±4.5 35.2±6.7  4.8±1.2

SD 2.6 12.0 15.1  2.7

Fig. 1. EVC of bitch in Estrus showing ≥80% cornified and superficial 
cells

Fig. 3. Mating of bitch in estrus with elite male dog

Fig. 2. Bitch exhibiting estrus symptoms

Fig. 4. Bitch with the litter after whelping
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 Canine breeding is a rapidly evolving industry and 
there is influx of exotic breeds of dogs into India for 
breeding motives (Singh et al., 2019). Mudhol hound is 
one among the three registered Indian dog breeds. It is a 
sturdy dog and a keen sight hound. They are known for 
hunting, guarding and even racing. The estrus cycle ranges 
from 8 to 12 months. Though they breed throughout the 
year, breeding is more pronounced during winters. A 
healthy Mudhol hound has anestrus period ranging from 4 
to 5 months. The prolongation of anestrus period beyond 
this is considered abnormal. Abnormal anestrus is 
classified as primary and secondary anestrus. The bitch is 
considered to be in primary anestrus if she does not exhibit 
any estrus until she attains 24 months of age, and 
secondary anestrus if she does not exhibit estrus within 10-
18 months from the previous estrus phase (Nak et al., 
2012). Cabergoline is a drug used in bitches to shorten the 
anestrus period or to treat infertility caused by anestrus. 
Cabergoline is a dopaminergic ergot alkaloid with an anti-
prolactinergic effect (Rains et al., 1995). Cabergoline is 
indicated at a dose of 5 µg/kg body weight to promote 
estrus in dogs and has been shown to be effective at lower 
doses (0.6 µg/kg) (Cirit et al., 2007).

MATERIALS AND METHODS

 The study was carried out for a period of 3 months 
during June to August 2022 at Canine Research and 
Information Center, Timmapur, Mudhol, Karnataka. 
Exfoliative vaginal cytology (EVC) was performed on 30 
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Mudhol hound bitches, and the cases with EVCs showing 
80-90% parabasal cells and 10-20% intermediate cells 
were inferred as anestrus. Total seven dogs in anestrus 
(N=7) between 1.5 to 8 years of age were selected and 
treated with a daily oral dose of cabergoline at the rate of 5 
μg/kg body weight. The treatment was given upto two days 
following the onset of proestrual bleeding or for a 
maximum duration of 47 days. The EVC was performed 
every third day during the treatment duration to assess the 
progress of the treatment and then every second day after 
the proestrual bleeding until 80% superficial and 
anuclear/cornified cells were observed (Fig. 1). The dogs 
were in estrus at this point and were mated with elite Mudhol 
hound males (Fig. 3). Thus, the effect of cabergoline in 
inducing estrus in Mudhol hounds was studied.

RESULTS AND DISCUSSION

 The onset of proestrus, conception and litter size in 7 
treated bitches is presented in Table 1. Five bitches out of 
seven (71.43%) exhibited proestrual bleeding within 1 to 
53 days from the start of the treatment. The mean duration 
from the start of treatment to onset of proestrual bleeding 
was 35.2±6.7 days. The mean duration of treatment was 
38.6±4.5 days. The length of treatment days in the current 
study is possibly high as most of the bitches were in early 
anestrus (The previous estrus observed was: two bitches 
were in primary anestrus, 4 bitches: 90-110 days before the 
start of treatment and 1 bitch :130 days before the start of 
treatment). The two bitches which did not respond to 
treatment were in the age group of 1.5 to 2.5 years and were 
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ABSTRACT

 The objective behind the study was to evaluate the impact of cabergoline for the treatment of anestrus in Mudhol hound (MH) bitches. 
Exfoliative vaginal cytology (EVC) was performed on 30 MH bitches between 1.5 to 8 years age and maintained at Canine Research and Information 
Center, Timmapur, Mudhol, Karnataka. Seven bitches were found to be in anestrus according to EVC and were selected for treatment with 
cabergoline at the dose rate of 5µg/kg body weight orally until two days following the onset of proestrual bleeding, or a maximum of 47 days. As a 
result, 5 bitches (71.43%) exhibited proestrual bleeding after mean of 38.6±4.5 days without exhibiting major adverse effects. The mean duration 
from start of the treatment to onset of proestrual bleeding was 35.2±6.7 days. The two bitches which did not respond to treatment were possibly in 
primary anestrus. All the five bitches after exhibiting estrus as confirmed by EVC were bred to elite MH male dogs. All the bitches conceived with the 
100% pregnancy rate and whelped with litter size ranging between 1-7 pups. Thus, cabergoline is a promising drug for managing anestrus in MH 
bitches and thereby enhancing reproductive outcomes in this breed.
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Laboratories India Pvt. Ltd.) and Phosphorus (using kit by 
Diatek Healthcare India Pvt. Ltd.). Copper, Iron and Zinc 
were estimated by atomic absorption spectrophotometer 
after digesting the serum sample with triple acid according 
to the method of Krishna and Ranjhan (1980).

 Results obtained were analysed statistically at 5% 
and 1% using One-way Anova and post-hoc test DMRT. 
Box and whisker plot was generated to observe 
distribution of data. Per cent coefficient of variation 
(CV%) of different groups for different minerals was 
calculated from coefficient of variation for different days 
within each group using the formula as CV% = (standard 
deviation/mean) x 100.

RESULTS AND DISCUSSION

 Table 1 represents comparison of serum levels 
(Mean ± SE) as well as Fig. 1 depicts the box and whisker 
plots for serum calcium, phosphorus, copper, iron and 
zinc, respectively. Box and whisker plots have been shown 
to visualize the individual data point spread and five-
number summary i.e. minimum, first quartile, median, 
third quartile, and maximum. It also displays the outliers.

Serum Calcium concentration: As compared to levels of 
calcium in present study, various studies have also 
reported similar, higher or lower levels. Arya (2008) in 
Black Bengal goats at Ranchi (Jharkhand) with 10mg 
progesterone (i/m injection) for 12 days reported levels of 
calcium at 0-day as 6.98±0.70 mg/dl, at estrus, as 
9.07±0.68 mg/dl in treatment as well as 7.34±0.33 mg/dl - 

stin control and 8.11±0.30 mg/dl at 21  day post-service. 
Saribay et al. (2020) at Hatay (Turkey) in Damascus goats 
treated by IVPS (30 mg FGA) for 12 days along with I/m 
injection of 0.075 μg cloprostenol reported 9.60±0.10 
mg/dl at 0-day, 9.20±0.10 mg/dl at sponge removal and 

th9.40±0.10 mg/dl at 15  day post-estrus. Calcium has been 
reported as 9.58±0.01 mg/dl by Kumar (2017) in local 
goats at Telangana (Hyderabad) at 0 day. During post-
estrus calcium valued as 8.98±0.13 mg/dl in Arbia goats 
(Allaoua and Mahdi, 2018)) and 9.23±0.69 mg/dl in Surti 
goats (Pandya, 2009) were reported. Chaudhary (2017) in 
Surti does at Navsari (Gujarat) found calcium as 9.77±0.25 

thmg/dl before treatment and 9.77±0.25 mg/dl at 40  day 
post-service.

 Non-significant fluctuation have been reported by 
Arya (2008), Gangaram (2013) in Osmanabadi goats with 
IVPS (350 mg natural progesterone) for 14 days at Bidar 
(Karnataka), Kumar (2017) in local goats with IVPS (350 
mg natural progesterone) for 12 days at Telangana 
(Hyderabad), Chaudhary (2017) in Surti does using teaser 
buck for 11 days and at Navsari (Gujarat) by Saribay et al. 
(2020).

Serum Phosphorus concentration: Similar to the present 
research, various studies have reported higher or lower 
levels of serum phosphorous. Saribay et al. (2020) 
reported serum phosphorus concentration before treatment 
as 4.40±0.30 mg/dl, 5.30±0.30 mg/dl on the day of estrus 

thand 5.10±0.30 mg/dl at 15  day post-estrus. Arya (2008) 
reported phosphorus as 7.02±0.22 mg/dl before treatment, 
4.39±0.40 mg/dl and 6.80±0.59 mg/dl in treatment and its 
control group on the day of estrus and 4.45±0.45 mg/dl at 

st21  day post-service in treatment group. Chaudhary (2017) 
reported phosphorus as 5.73±0.44 mg/dl before treatment 

thand 5.14±0.60 mg/dl as well as 8.19±0.92 mg/dl at 40  day 
post-service in treatment and control groups.

 Mean serum phosphorus level of Surti does differ 
significantly (p<0.05) between different groups at 0-day 

thand 11  day whereas within the groups was observed to 
vary either significantly (p<0.01) or non-significantly 
(p>0.01) between different days. Non-significant 
fluctuation in the mean serum phosphorus level at 0-day, 

ston the day of estrus and 21  day post-estrus was reported 
th thby Arya (2008); at 0-day, 6  day and 14  day by Gangaram 

th th(2013); at 0-day, 6  day and 12  day by Kumar (2017); at 0-
rd th thday, 3  day, 11  day and 40  day post-service by 

Chaudhary (2017) in Surti does synchronized by teasing 
with sexually active buck for 11 days and its control group 
at Navsari (Gujarat) as well as 0-day, on the day of estrus 

thand 15  day post-estrus by Saribay et al. (2020).

Serum Copper concentration: As compared to levels of 
copper in present study, various studies have also reported 
similar, higher or lower levels. Arya (2008) reported 
copper levels as 0.650±0.019 µg/ml before treatment, on 
the day of estrus as 0.673±0.020 µg/ml in treatment and 

st0.664±0.018 µg/ml in control group and at 21  day post-
estrus as 0.744±0.016 µg/ml in treatment and 0.656±0.018 
µg/ml in control group. Chaudhary (2017) reported copper 
levels as 0.082±0.012 µg/ml at 0-day and 0.076±0.015 

thµg/ml and 0.087±0.014 µg/ml at 40  day post-service in 
treatment and its control group.

 Mean serum copper level of Surti does was observed 
to have significant (p<0.05) different between different 

thgroups at 11  day as well as on the day of estrus whereas 
within groups there was either significant (p<0.01) or non-
significant (p>0.01) variations between different days. 
Trend of fluctuation in the mean serum copper level 
similar to present study has been reported at 0-day, on the 

stday of estrus and 21  day post-estrus was reported by Arya 
(2008). While, non-significant difference in the mean 

rd thserum copper level at 0-day, 3  day, 11  day, on the day of 
thestrus and 40  day post-service was observed by 

Chaudhary (2017) in Surti does synchronize by teasing 
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 Goats (Capra hircus) referred as “poor man's cow” 
are commonly reared in Indian sub-continent for meat, 
milk, fibre and skin (MacHugh and Bradley, 2001). Their 
suboptimal reproduction performance hinders to cater 
surge in demand for its production. The indidance of 
infertility in goats has been reported as 11.5% with 
anoestrous as major cause (Dutt et al., 2010). Non-
efficient reproductive management can be overcome by 
synchronization of oestrous cycle. Macrominerals such as 
Calcium and Phosphorus are indispensable for structural 
integrity of bones, muscle function, hormonal regulation, 
cellular processes and overall reproductive health during 
estrous cycle. Microminerals such as Iron, Zinc and 
Copper contribute to proper functioning of estrous cycle 
by supporting processes such as oxygen transport, energy 
metabolism, enzyme activity, hormonal regulation, and 
reproductive tissue development. Reduction in 
reproductive efficiency due to mineral deficiency (Ahuja 
and Parmar, 2017) has been stated as one of the causes 
highlighting the critical role of minerals in maintaining 
reproductive performance. Thus, based on importance of 
knowing the variation of serum mineral profile especially 
under different synchronization and lack of such studies as 
well as considering the fact that Surti breed is native to 
south Gujarat, present study was planned with the 
objective to study serum macro and micro mineral profile 
of Surti goats under different synchronization protocol.

MATERIALS AND METHODS

 Present study was done at AICRP (Surti Goat) at 
LRS, Navsari (KU, Gujarat) between June, 2018 and May, 
2019. Thirty healthy Surti goats were randomly selected 
irrespective of parity and were equally divided in five 
groups viz. G1, G2, G3, G4 and G5 with 6 goats in each 
group, separated from bucks and maintained under farm's 
standard housing and managemental conditions. They 
were allowed to graze 4-5 hours during day, offered 
concentrate mixture (250 g/animal/day) along with ad-lib 
green fodder (Hybrid Napier/Jowar and tree leaves) and 
water. Oestrus synchronization of G1 group was done 
using intra-vaginal sponges (IVPS) impregnated with 
60mg Medroxyprog-esterone acetate (MAP) for only 11 
days. G2 and G3 groups were similar to G1 but there was 
simultaneous exposure to sexually active apronized buck 
in G2 group whereas 125μg cloprostenol was administered 
intramuscularly at the time of sponge removal in G3 group. 
G4 group were only teased with sexually active aproned 
buck during 11 days and G5 acted as control without any 
treatment.

 Whole blood was collected from jugular vein in 
vacutainers without anticoagulant on day 0 (before 
treatment), day 5 (during treatment), day 11 (at the end of 
treatment), on day of observed estrus and day 45 of post 
service. Serum was separated and used for determining 
concentrations of Calcium (Using kit by Randox 

SUMMARY

 The study was performed to study serum macro and micro mineral profile in Surti goats under different estrus synchronization protocols. 
Thirty Surti goats were divided into five groups (n=6 each) as G1, G2 and G3 were implanted with intra-vaginal progestagen sponges for 11 days, 
without and with exposure to buck in G1 and G2, and with injection of 125 μg cloprostenol at sponge removal in G3 group. G4 was exposed to buck 

thonly for 11 days, while G5 acted as control with no treatment. Blood was collected on day 0, 5, 11, at estrus and 45  day post-service to analyse serum 
thcalcium, phosphorus, copper, iron and zinc. Significant (p<0.05) differences between groups were observed for calcium at 11  day, phosphorus at 0-

th th thday and 11  day, copper at 11  day as well as on the day of estrus, iron at 0-day as well as 5  day and zinc at all days. Within the groups i.e. between days 
differences in levels were either significant (p<0.01) or non-significant (p>0.01). However, all the values were in normal physiological range. Thus, 
the present study was successful in establishing the important serum macro and mineral profile in Surti goats under different oestrous synchronization 
protocols. Minimum variation in serum levels of calcium, phosphorus and zinc under synchronization protocol of IVPS for 11 days followed by 125 
μg cloprostenol Intra muscular injection may further be explored in future such studies.
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Table 1. Serum macro and microminerals (Mean±SE) at different time intervals/ days in treatment and control groups of 
Surti does under different synchronization protocols

Days G1 G2 G3 G4 G5 Overall F value P value

Serum Calcium concentration (mg/dl)

aW aW aX aW aY X0 day  9.41±0.42  9.87±0.79  10.20±0.31  9.78±0.36  9.23±0.22  9.70±0.20  0.69 0.61
th aW aW aX aW aWX W5  day  10.17±0.62  10.30±0.67  10.96±0.47  10.41±0.38  10.34±0.34  10.44±0.22  0.35 0.84

th bW bW aW bW bXY W11  day  11.02±0.66  10.32±0.59  12.86±0.57  9.70±0.58  10.06±0.16  10.79±0.31  5.35** 0.00
aW aW aX aW aWX WEstrus  10.32±0.54  10.88±0.40  11.12±0.52  10.96±0.66  10.92±0.43  10.84±0.22  0.34 0.85

th aW aW aX aW aW W45  day 10.23±0.21  10.02±0.78  10.82±0.43  9.80±0.50  11.26±0.32  10.43±0.22  1.52 0.23
b b a b bOverall 10.23±0.23  10.28±0.28  11.19±0.25  10.13±0.23  10.36±0.18  10.44±0.11 3.22* 0.01

F value 1.21 0.34 4.52** 1.14 6.46** 3.70** - -

P value 0.33 0.85 0.00 0.36 0.00 0.00 - -

Serum Phosphorus concentration (mg/dl)

aW bcW cY bcWX bW W0 day  9.42±0.61  6.15±0.35  5.31±0.38  6.28±0.94  7.36±0.46  6.90±0.36  7.20** 0.00
th aX aW aX aW aW W5  day  7.08±0.61  6.53±0.80  6.64±0.40  7.57±0.76  7.59±0.39  7.08±0.27  0.66 0.63

th abX abW aW bX aW W11  day  6.26±0.98  6.38±0.51  7.73±0.38  5.35±0.53  7.70±0.57  6.69±0.31  2.66* 0.05
aX aW aXY aWX aW WEstrus  7.17±0.30  6.43±0.15  6.35±0.29  6.58±0.51  7.52±0.49  6.81±0.18  1.86 0.15

th aWX aW aW aWX aW W45  day 7.84±0.61  6.62±0.48  7.88±0.37  6.97±0.41  8.55±0.98  7.57±0.28  1.61 0.20
a b b b aOverall 7.55±0.34  6.42±0.21  6.78±0.23  6.55±0.30  7.75±0.27  7.01±0.13 4.80** 0.00

F value 3.22* 0.12 8.46** 1.58 0.58 1.46 - -

P value 0.03 0.97 0.00 0.21 0.68 0.22 - -

Serum Copper concentration (µg/ml)

aW aX aW aX aY Y0 day 0.092±0.007  0.089±0.009  0.097±0.004  0.083±0.005  0.072±0.015  0.086±0.004  1.20 0.33
th aW aW aW aW aW W5  day  0.109±0.010  0.117±0.012  0.109±0.007  0.110±0.006  0.128±0.007  0.115±0.004  0.87 0.50

th aW abWX abW bWX bXY X11  day  0.115±0.008  0.098±0.008  0.103±0.005  0.092±0.008  0.090±0.005  0.100±0.003  2.16* 0.05
aW bWX bW bWX abWX XEstrus  0.117±0.005  0.090±0.006  0.096±0.003  0.097±0.011  0.105±0.003  0.101±0.003  2.59* 0.05

th aW aWX aW aWX aXY X45  day 0.108±0.013  0.103±0.008  0.102±0.007  0.103±0.009  0.087±0.003  0.100±0.004  0.82 0.52
a a a a aOverall 0.108±0.004  0.100±0.004  0.101±0.002  0.100±0.004  0.100±0.005  0.100±0.002 1.48 0.21

F value 1.16 1.72* 0.91 1.65* 6.87** 7.39** - -

P value 0.35 0.05 0.47 0.05 0.00 0.00 - -

Serum Iron concentration (µg/ml)

bW bW abW abW aW W0 day 1.323±0.141  1.430±0.079  1.475±0.024  1.613±0.116  1.751±0.097  1.518±0.050  2.79* 0.05
th aW aW abW bX aW W5  day  1.629±0.107  1.649±0.106  1.501±0.050  1.267±0.069  1.735±0.085  1.556±0.047  4.48** 0.00

th aW aW aW aX aW W11  day  1.560±0.072  1.429±0.121  1.582±0.077  1.379±0.049  1.568±0.059  1.504±0.036  1.36 0.27
aW aW aW aWX aW WEstrus  1.423±0.177  1.510±0.090  1.455±0.109  1.408±0.027  1.626±0.100  1.484±0.048  0.62 0.65

th aW aW aW aW aW W45  day 1.544±0.127  1.500±0.068  1.679±0.184  1.607±0.048  1.584±0.059  1.583±0.047  0.38 0.82
b b ab b aOverall 1.496±0.057  1.503±0.042  1.538±0.046  1.455±0.038  1.653±0.037  1.529±0.020 2.83* 0.03

F value 0.88 0.90 0.78 4.85** 1.08 0.76 - -

P value 0.49 0.48 0.55 0.00 0.39 0.55 - -

Serum Zinc concentration (µg/ml)

aWX bW cX dW cX XY0 day 0.878±0.03  0.793±0.02  0.682±0.02  0.553±0.04  0.654±0.03  0.712±0.02  19.23** 0.00
th aY aW bX bW bX Y5  day  0.730±0.02  0.740±0.03  0.645±0.02  0.629±0.03  0.603±0.03  0.669±0.02  6.00** 0.00

th bXY dX aW cW cWX X11  day  0.830±0.05  0.583±0.03  0.975±0.03  0.691±0.04  0.702±0.02  0.756±0.03  17.82** 0.00
aW bX aW bW bWX WXEstrus  0.985±0.02  0.603±0.02  1.032±0.03  0.632±0.09  0.713±0.02  0.793±0.04  22.37** 0.00

th abWX abcW aW cW bcW W45  day 0.969±0.08  0.799±0.05  0.995±0.05  0.731±0.08  0.766±0.06  0.852±0.04  3.18* 0.03
a b a b bOverall 0.878±0.03  0.704±0.02  0.866±0.03  0.647±0.03  0.688±0.02  0.757±0.01 17.16** 0.00

F value 5.13** 10.28** 32.64** 1.26 3.09* 5.86** - -

P value 0.00 0.00 0.00 0.31 0.03 0.00 - -

Means bearing different superscripts within a column (between time intervals/days) differ significantly (**p<0.01 & *p<0.05) and means bearing 
different subscripts within a row (between the group) differed significantly (*p<0.05 & **p<0.01) G1 = Intra-vaginal sponge, G2 = Intra-vaginal 
sponge + Buck effect, G3 = Intra-vaginal sponge + PGF2α, G4 = Buck effect, G5 = Control
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Fig. 1. (a-e) Box and Whisker plots (f): Coefficient of variation (CV) % of Serum macro and microminerals

11

with sexually active buck for 11 days and its control group 
at Navsari (Gujarat).

Serum Iron concentration: As compared to levels of iron 
in present study, various studies have also reported similar, 
higher or lower levels. Arya (2008) reported serum iron 
levels as 1.821±0.012 µg/ml and on the day of estrus as 
2.054±0.019 µg/ml in treatment and 1.821±0.038 µg/ml in 

stcontrol group and at 21  day post-estrus as 1.851±0.016 
µg/ml in treatment and 1.801±0.041 µg/ml in control 
group. Chaudhary (2017) in Surti does at Navsari (Gujarat) 
reported serum iron levels as 0.108±0.014 µg/ml at 0-day, 

th0.116±0.027 µg/ml and 0.100±0.016 µg/ml by at 40  day 
post-service.

 Mean serum iron level of Surti does was significantly 
th(p<0.05) different between groups at 0-day as well as 5  

day and found to vary within the groups either significantly 
(p<0.01) or non-significantly (p>0.01) between different 
days. Similar to present study, trend of fluctuation in the 

stmean serum iron level at 0-day, on the day of estrus and 21  
day post-estrus was reported by Arya (2008). While, non-
significant difference in the mean serum iron level at 0-

rd th thday, 3  day, 11  day, on the day of estrus and 40  day post-
service was observed by Chaudhary (2017) in Surti does 
synchronize by teasing with a sexually active buck for 11 
days and its control group at Navsari (Gujarat).

Serum Zinc concentration: As compared to levels of zinc 
in present study, various studies have also reported similar, 
higher or lower levels. Arya (2008) reported serum zinc 
levels as 0.883±0.020 µg/ml at day 0 and 0.954±0.014 µg/ml 
in treatment and 0.854±0.037 µg/ml in control group on 
the day of estrus. Chaudhary (2017) in Surti does at Navsari 
(Gujarat) reported serum zinc levels as 0.190±0.012 µg/ml 
on the day of estrus and 0.167±0.011 µg/ml and 0.189± 

th0.007 µg/ml by at 40  day post-service. Mean serum zinc level 
of Surti does was observed to be significantly (p<0.05) 
different between different groups whereas within the 
groups fluctuations were either significant (p<0.01) or 
non-significant (p>0.01) between different days.

 Similar to present study, trend of fluctuation in mean 
stserum zinc level at 0-day, on the day of estrus and 21  day 

post-estrus was reported by Arya (2008). While, non-
significant difference in the mean serum zinc level at 0-

rd th thday, 3  day, 11  day, on the day of estrus and 40  day post-
service was observed by Chaudhary (2017) in Surti does 
synchronized by teasing with a sexually active buck for 11 
days and its control group at Navsari (Gujarat).

 Normal ranges for serum calcium, phosphorus, 
copper, iron and zinc are 8.9 to 11.7 mg/dl, 4.2 to 9.1 mg/dl, 
0.070 to 0.155 µg/ml, 0.60 to 1.60 µg/ml and 0.66 to 1.10 
µg/ml, respectively (Fielder, 2022). Differences in their 

level reported by different researchers might be due to 
variation in geographical, nutritional, reproductive and 
health status of animals, breed difference and parity apart 
from seasonal and analytical differences.

Variation in mineral levels: Coefficient of variation % of 
coefficient of variation of serum minerals at different days 
in different treatment and control groups in Surti does (Fig. 
6). Even though Sharma et al. (2022) have shown the 
synchronization protocols used in the present study to be 
equally efficient in estrus synchronization and advantageous 
for improving conception rate in Surti does, there still exists 
some differences in coefficient of variation in mineral levels. 
Coefficient of variation % in Fig. 6 shows that minimum 
values were observed in G3 group as compared to other 
groups for serum calcium, serum phosphorus and serum 
zinc. This shows that oestrus synchronization using intra-
vaginal sponges (IVPS) impregnated with 60 mg 
Medroxyprogesterone acetate (MAP) for 11 days followed 
by administration of 125 μg cloprostenol intramuscularly 
at the time of sponge was most effective in synchronizing 
and minimizing the variation of serum levels of Calcium, 
Phosphorus and Zinc in a narrow range at different days 
within the group. Such analysis has not been done in 
similar studies so the present results could not compare and 
reviewed due to lack of related scientific literature. 
However, the synchronization protocol (IVPS for 11 days 
+125 μg cloprostenol i/m) seems to have potential for 
minimize variation in Calcium, Phosphorus and Zinc levels 
in serum.

CONCLUSION

 The present study was successful in establishing the 
important serum macro and mineral profile in Surti goats 
under different oestrous synchronization protocols. This 
study may serve as an addition to reference literature for 
study of serum mineral profile during different stages of 
estrous cycle in Surti goats. Minimum variation in serum 
levels of Calcium, Phosphorus and Zinc under 
synchronization protocol of IVPS for 11 days followed by 
125 μg cloprostenol i/m injection may further be explored 
in future such studies.
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th According to the 20  livestock census (DAHD 
2019), there are 536.76 million animals in India, of which 
74.26 million are sheep. People's purchasing power has 
increased due to the rapid population growth and 
urbanization, which has raised demand for meat and meat 
products. Due to this, there is a greater need in agriculture 
for feed ingredients to fuel the cattle industry. The 
production capacity of cereal crops is around 144.52 
million tons. Over the past five years, maize has grown at a 
pace of 11% annually on average in India (Reddy et al., 
2022). According to Maize Vision 2022, the amount of 
maize crop that can be produced every year is expected to 
be 26 million metric tons (MMT), whereas the required 
amount is 45 MMT. In an effort to replace maize grain, 
nutritionists have been searching for alternative cereal 
sources. As a result, appropriate substitutes have to be 
found in order to reduce the gap between the maize supply 
chain and demand.

 The most significant staple food crop grown in India 
is paddy, which accounts for almost 40% of the nation's 
food grain production and yields an estimated 112 million 
metric tons annually (Santosh, 2019). The by-product of 
paddy milling is broken rice, which is more nutritious than 
brown rice because all of the bran and germ stay with it. 
Jowar, sometimes referred to as sorghum, is the fifth most 
significant cereal crop, with a yield of up to 1000 kg/ha 
(ICAR-CCARI, 2019). Sorghum has more crude protein 

and less ADF wheat. In comparison to maize or wheat, the 
ADF in sorghum and barley varies and might be an 
indication of a higher percentage of seed coat on the 
endosperm and germ (Kannan et al., 2017). Not much 
research has been done on feeding alternate cereal sources 
to breeding rams, such as broken rice and jowar grain. 
Hence present study was planned to use broken rice and 
jowar grain in place of maize for breeding ram and study 
their effect on microbial protein synthesis.

MATERIALS AND METHODS

Place of work 

 The experiment was carried out with ethical committee 
clearance via proc no 21/24/C.V.Sc., Hyd. IAEC-sheep/ 
12.06.2021 at the Department of Animal Nutrition, 
College of Veterinary Science, Rajendranagar, Hyderabad.

In vitro studies

 In vitro gas production technique (IVGP) was used 
to evaluate the cereal grains and complete diets according 
to Menke and Steingass (1988) for in vitro dry matter 
degradability (IVDMD), in vitro organic matter degradability 
(IVOMD), truly digested organic matter (TDOM), and 
metabolizable energy (ME).

The formulas used for calculation were as follows:

IVDMD% = DM% of the substrate - NDF % of the residue

IVOMD%= OM% of substrate incubated on DM basis- 
OM %of the residue
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TDOM (%) =                                             × 100

 In vitro ME (MJ/kg DM) = 2.20 + 0.1357 GP + 0.0057 
× CP (DM/kg) +0.0002859× CP2 (Menke et al., 1988)

 Where, GP = Net gas production at 24h fermentation 
(ml/0.2g DM), CP DM/kg=Crude protein on DM basis×10

Experimental design

 Three groups of six adult Nellore rams were randomly 
selected from a total of eighteen (1 year old) animals, with 
an average body weight of 25.00 ± 0.57 kg.

Experimental diet

 Using maize, broken rice, and jowar as cereal sources 

and sorghum stover as roughage source, three different 

types of complete diets were prepared. The diets had a 

50:50 concentrate to roughage ratio, meaning that the total 

digestible nutrients and crude protein were at 60% and 12%, 

respectively as per ICAR (2013). The ingredient composition 

of experimental rations is presented in Table 1.

Metabolic trial

 After completion of first 45 days of the research trial 

of 90 days duration, a 7-day metabolic trial was carried out 

(two days for adaption and five days for collection) to 

assess the effects of treatments on purine derivatives when 

15% of broken rice and jowar grain was added to concentrate 

mixtures. Urine production was documented for 24 hours 

during the course of the 5-day collection period. To 

estimate Nitrogen in the urine sample an aliquot of 1/50 

was composited in several plastic containers, combined 

with 10% (v/v) sulphuric acid, and refrigerated. In order to 

evaluate the rumen fermentation pattern, 150 cc of rumen 

liquor were collected at 0, 3, and 6 hours after feeding 

using a stomach tube at the end of the trial.

Analysis of the experiment

 The AOAC (2019) method was used to perform 
proximate principles of cereals, cereal grains, faecal and 
urine samples. NDF and ADF fractions of diet were also 
estimated (Van Soest et al., 1991).

Microbial Nitrogen Supply

 Utilizing the PD works of IAEA (2001), the daily 
intestinal flow of microbial nitrogen (in grams/day) from 
total urinary purine derivatives (PD) (in millimoles/day) 
was computed (IAEA-TECDOC-945 1997). To break up 
the urinary precipitates, the frozen, diluted urine samples 
were thawed and ultrasonically treated for 20 minutes. 
Using the formula 0.84 Y + (0.150 W 0.75 e−0.25X), the 
absorption of microbial purines (X, in millimoles/litre) and 
the excretion of PD in urine (Y, in millimoles/litre) were 

calculated. The Newton-Raphton iteration procedure was 
used to calculate X from Y (IAEA-TECDOC-945 1997).

Statistical analysis

 The collected set of data was subjected to the statistical 
analysis with the aid of software(SPSS, Version 17). With a 
significance level of P<0.05, the treatment means were 
sorted using Duncan's multiple range test (Duncan 1955). 
Every statistical procedure followed Snedecor and Cochran's 
(1994) guidelines.

RESULTS

Chemical composition of cereal grains and complete diet

 The dry matter (DM) per cent of maize; broken rice 
and jowar were 89.58, 89.32 and 90.6, respectively while 
the organic matter (OM) per cent was 98.66, 98.95 and 
97.93, respectively whereas crude protein (CP) per cent in 
cereal grains was 10.0, 11.06 and 8.80, respectively. The ether 
extract (EE) per cent was 3.50, 3.53 and 3.38, respectively. 
Similarly, the percentages of crude fibre (CF), nitrogen 
free extract (NFE) and total ash (TA) were 1.25, 1.20 and 
1.81; 83.90, 83.16 and 83.72 and 1.34, 1.05 and 2.28, 
respectively. The percentage of cell wall constituents viz. 
neutral detergent fibre (NDF), acid detergent fibre (ADF) 
and acid detergent lignin (ADL) of these cereal grains were 
12.20, 13.85 and 14.70; 3.70, 3.60 and 4.30 and 1.20, 1.05 
and 1.10, respectively. The percentage of calcium (Ca) and 
phosphorus (P) in cereal grains was 0.20, 0.06 and 0.03 and 
0.36, 0.11 and 0.23, respectively.

 The DM% of the three complete diets was 92.70, 
92.00 and 92.50, respectively, while the OM% was 90.05, 
90.86 and 90.44 and the CP% was 11.19, 11.08 and 11.46, 
respectively. The EE, CF, NFE and TA was 3.29, 2.83 and 
2.71; 24.23, 24.37 and 24.29; 51.34, 51.80 and 51.98 and 
9.95, 9.91 and 9.56, respectively. The Ca and P% were 
0.87, 0.79 and 0.76 and 0.45, 0.42 and 0.44, respectively. 
The percentages of the cell wall constituents viz. NDF, ADF, 
hemi cellulose cellulose, ADL and silica were 55.99, 55.39 
and 56.83; 32.53, 34.65 and 33.52; 23.46, 20.74 and 23.31; 
24.20, 24.50 and 24.33; 6.02, 5.98 and 6.07; and 3.55, 3.59 
and 3.56, respectively.

In vitro gas production of cereal grains and complete diet

 Each cereal grain had a different IVGP volume 
(ml/200 mg) that varied considerably (p<0.01) (Table 2). 
In comparison to jowar and broken rice, the IVGP volume 
for maize grain was lowest (p<0.01). In contrast to CFBR 
and CFMG, the IVGP volume (ml/200 mg) for CFJG was 
the highest (p<0.01).

In-vitro degradabilityof cereal grains and complete diet

 IVDMD (%) and IVOMD (%) varied significantly 

Organic matter digested

Total organic matter in feed
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Comparable excretions were found for uric acid, xanthine, 
and hypoxanthine. Reduced allantoin excretion resulted in 
a reduced total protein digestibility (PD) for whole maize 
grain. When comparing the Complete feed jowar grain diet 
to other diets in the current study, the higher (P<0.01) 
microbial N supply (in grams/day) was noted with 
increasing N consumption (P<0.01). It was observed that 
the whole feed jowar grain diet had a greater microbial 
nitrogen output, the microbial protein supply (measured in 
grams per day and grams per kilogram DOMI) was 
highest.

(P<0.01), but they were similar (P>0.05) for jowar (86.05 
and 88.38) and broken rice (86.08 and 88.53) and lowest 
for maize (83.02 and 85.53). The IVDMD (%) for CFJG 
(68.30) was the greatest (P<0.01), with lowest values 
recorded for CFBR (65.58) and CFMG (63.57). CFJG 
(71.30) had the greatest IVOMD (%) (P<0.01), followed 
by CFBR (67.26) and CFMG (63.57). The TDOM% was 
lowest (P<0.01) for maize (87.35) but comparable for jowar 
(89.12) and broken rice (89.39). There was a significant 
difference (P<0.01) in TDOM% between diets; the highest 
percentage was found in CFJG (73.53), followed by CFBR 
(68.88) and lowest in CFMG (66.76).

Metabolizable energy

 Cereal grains varied considerably (P<0.01) in their 
metabolizable energy (ME) (MJ/kg DM), with maize 
having the lowest ME (10.48). The ME (MJ/kg DM) for 
the whole diet was lowest in CFMG (7.77), intermediate in 
CFBR (7.96) and highest (P<0.01) in CFJG (8.45).

Microbial Nitrogen Supply

 Complete feed broken rice and complete feed jowar 
grain both had comparable total PD (measured in 
millimoles/day) and allantoin excretion (P<0.01) when fed 
to rams (Table 3). The current assertion runs counter to the 
findings of Nalini et al. (2013), who observed an increase 
in urine PD excretion (P<0.01) in processed diets that 
included sweet sorghum stover as roughage coupled with 
maize, groundnut cake, de-oiled rice bran, steam flaked 
corn, molasses, urea, mineral combination and salt. 

Table 2. In vitro studies on cereal grains and complete diet

Cereal grains IVGP IVDMD IVOMD TDOM ME

b b b b bMaize 28.43  83.02  85.53  87.35  10.48
a a a a aBroken rice 35.20  86.08  88.53  89.39  11.06
a a a a aJowar 35.03  86.05  88.38  89.12  11.02

SEM 4.112 0.575 3.710 1.742 0.692

P Value 0.001 0.001 0.001 0.001 0.001

Complete diets
b c c c bCFMG  36.15  63.57  65.86  66.76  7.77
b b b b bCFBR  37.73  65.58  67.26  68.88  7.96
a a a a aCFJG  40.03  68.30  71.30  73.53  8.45

SEM  0.611 0.864 1.371 0.635 0.104

P value  0.004 0.001 0.001 0.001 0.001

CFMG: Complete Feed Maize Grain; SEM: Standard Error Mean
CFBR: Complete Feed Broken Rice; P value: Probability value
CFJG: Complete Feed Jowar grain

Table 3. Purine derivatives in rams

Attribute CFMG CFBR CFJG SEM P-value

DOMI (kg/d) 0.68 0.64 0.67 0.028 0.227

Purine derivatives excretion (Mmol/d)
b a aAllantoin 10.58  10.82  10.99  0.088 0.001

Uricacid 1.46 1.41 1.48 0.020 0.521

Xanthine+ 0.33 0.34 0.33 0.040 0.567
Hypoxanthine

b a aTotal 12.37  12.57  12.81  0.146 0.001

Microbial nitrogen supply
c b ag/d 10.67  10.89  11.06  0.079 0.001
c b aMicrobial nitrogen 21.22  21.58  21.79  0.065 0.001

(g/ kg DOMI)

Microbial protein supply
c b ag/d 66.72  68.06  69.40  0.513 0.001

c b aMicrobial protein 132.88  134.88  136.18  0.800 0.001
(g/ kg DOMI)

Each mean value is an average of six observations.
P-value: Probability value, P>0.05
CFMG: Complete feed with maize grain
DOMI: Digestible organic matter intake
CFBR: Complete feed with broken rice
SEM: Standard Error of Mean
CFJG: Complete feed with jowargrai

Table 1. The ingredient composition (kg/100kg) of 
experimental complete diets

Ingredient Complete Complete Complete
 Feed Maize Feed Broken Feed Jowar
 Grain Rice Grain

Sorghum Stover 50 50 50

Maize 15 - -

Broken rice - 15 -

Jowar - - 15

De-oiled Rice Bran 17.5 18.5 17.5

Cottonseed Cake 7.5 7.5 7.5

Soybean meal 9 8 9

Salt 0.5 0.5 0.5

Mineral Mixture 0.5 0.5 0.5

Total 100 100 100

Mineral and vitamin mixture provided per kg diet: Calcium 2.5 g, 
Phosphorus 1.275 g, Magnesium 0.065 g, Iron 0.0175 g, Sulphur 0.092 
g, Zinc 0.096 g, Copper 0.042 g, Manganese 0.015 g, Potassium 1.5 mg, 
Sodium 0.2 mg, Iodine 3.5 mg, Cobalt 1.5 mg, Vitamin B6 0.2 mg, 
Vitamin A 7500 IU, Vitamin D3 750 IU, Vitamin E 3 mg, Niacinamide 
0.012 g. CFMG complete feed maize grain containing 50% Sorghum 
stover as Roughage, CFBR complete feed broken rice containing 50% 
Sorghum stover as Roughage and CFJG complete feed jowar grain 
containing 50% Sorghum stover as Roughage.
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DISCUSSION

In vitro studies

 The findings of the current study are consistent with 
Singh et al. (2015), who reported that when broken rice 
and maize were compared, the percentage of IVDMD in 
broken rice was higher (84.47%). The fact that broken rice 
had a greater IVOMD than corn and sorghum may be a 
result of its lower prolamin content (Giuberti et al., 2014). 
Corn and sorghum grains have a large proportion of peripheral 
and horny endosperm and more prolamins, which 
increases their resistance to microbial activity. This is why 
feeds containing corn and sorghum grains have lower 
IVOMD levels. The current findings are consistent with 
the findings of Yang et al. (2020), who observed that the 
IVGP value was higher for the total mixed ration of rice 
than for the total mixed ration of maize. According to Yoo 
et al. (2020) and Yang et al. (2020),  found a significant 
difference (P<0.05) in gas output, gas emissions and Vmax 
rose when rice was substituted for maize at 33% DM in 
TMR. To estimate the DM degradability of cereal grains 
used as ruminant feed, the amount of gas released during in 
vitro ruminal fermentation is determined. Additionally, it 
was concluded that the degradability of feed directly 
relates to gas output. The higher TDOM in the diets of 
CFJG and CFMG in this study may have resulted from a 
denser protein matrix, while the lower TDOM in the rice 
complete diet compared to the corn and jowar complete 
diets was likely caused by a lower protein matrix. The 
results on ME levels provide information about the grains' 
chemical makeup, rate of gas production and crude protein 
content. By plotting the relationships, it was evident that 
the broken rice grain had a higher ME due to its higher CP 
content compared to the jowar and maize grains. Owing to 
the dearth of data in the available literature, the present 
findings could not be compared to the previous studies.

Microbial Nitrogen Supply

 The microbial nitrogen supply in lambs fed jowar 
grain diets was shown to be similar by Nalini et al. (2012). 
Contrary statements were reported by Chowdhury (1997) 
which involved twelve bulls, each weighing 272±31.5 kg 
at 33 months and fed rice milled feed (RMF) consisting of 
rice hulls, bran, and polished rice grains, as well as RMF 
combined with silage and basal diet. The urinary purine 
excretion in this trial was 15.35, 26.56 and 38.44 g/d for 
rice hulls, bran and polished rice grains, respectively. Since 
the diets were crop-based, the majority of the results fell 
below the mean value (32 gN/kg of rumen digestible organic 
matter) for sheep fed with varied diets set by the ARC 
(1984). The absorption of microbial purines is a major 
factor in the daily excretion of Parkinson's disease (PD). 

Moreover, there is a linear association between microbial 
purine intake and total PD excretion. It appeared that the 
excretion of PD was dependent on both N consumption 
(P<0.01) and digestible organic matter intake (DOMI) 
(P>0.05).

CONCLUSION

 The in vitro degradability and gas production were 
much slower for broken rice grain than that of maize and 
jowar grain. In case of diets, the in vitro rumen degradability 
was higher in complete feed, jowar grain which could be a 
suitable replacement for maize grain. The results of this 
investigation demonstrated that the microbial nitrogen 
supply and purine derivatives of rams fed full meals 
consisting of maize, broken rice and jowar grain was 
comparable. Since they had no negative impacts on purine 
metabolism, CFJG (complete feed with jowar grain) and 
CFBR (complete feed with broken rice) would be the best 
options to replace CFMG (complete feed with maize grain). 
Consequently, jowar and broken rice may be used in place 
of maize.
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 A Perineal hernia occurs when the contents of the 

abdomen or pelvis protrude through the weak or atrophied 

pelvic diaphragm muscles and this condition is more likely 

to have in older, intact male dogs (Dorn et al., 1982). The 

weakening of the pelvic diaphragm musculature is 

considered as the principal cause of perineal hernia, and 

the chance of recurrence is higher. The treatment options 

reported for perineal hernia are pelvic diaphragm 

reconstruction with surgery, the use of implants, or graft 

procedures. In less severe cases, using high-fibre diets and 

stool softeners also helps (Guerios et al., 2020). Perineal 

hernia is often presented with signs like perineal swelling, 

tenesmus, and constipation. Standard herniorrhaphy by 

simple apposition of the surrounding muscles may lead to 

recurrence of perineal hernia due to muscular atrophy and 

increased suture tension (Hosgood et al., 1995). The 

hernioplasty technique with synthetic non-absorbable 

meshes made up of materials like polypropylene, has the 

merit of adequate strength and good handling properties 

(Bowman et al., 1998). However, post-operative complications 

like higher infection rates and chronic pain were reported 

with the use of non-absorbable meshes (Szabo et al., 

2007). Perineal hernioplasty using an autologous tunica 

vaginalis graft is an effective procedure that uses autogenous 

tissue to repair a pelvic diaphragm defect, which helps 

minimize host immune reactions compared to other 

implants and provides strength to the pelvic diaphragm.

 Six intact male dogs with unilateral perineal hernias 

presented to the Department of Veterinary Surgery and 

Radiology, Veterinary College, Hebbal, Bengaluru, were 

selected for the study. The diagnosis was made on the basis 

of clinical signs, physical examination, ultrasonography, 

and radiologic examination. Two dogs among the six had 

perineal swelling on the left side and four dogs had it on the 

right side. Five out of six dogs had constipation and 

tenesmus.Palpation of the affected site revealed a soft, 

reducible perineal swelling. On rectal examination, a 

defect in the pelvic diaphragm musculature was discovered. 

Three dogs displayed stranguria, and the swelling was 

found to be tight with fluid within. The swelling was reduced 

after bladder catheterization using an appropriate-sized 

infant feeding tube, indicating a herniated urinary bladder.

 Ultrasonography of the perineum was performed. 

The animals were placed in a standing position and the 

hernial swelling was examined using a curvilinear probe 

for obtaining longitudinal section with a frequency ranging 

from 5 to 7 MHz. Mixed hyperechoic and anechoic structures 

were identified on examination. In three dogs the anechoic 

portions seen in the perineal swelling was the urinary bladder 

(Fig. 1) and the prostate gland (Fig. 2) was recognized as 

the moderately hyperechoic structure at the neck of the 

urinary bladder. In all other instances, irregular hyperechoic 

structures were recognized as herniated retroperitoneal fat.

 A radiograph of the lateral pelvic abdomen, including 

the perineum, was performed. Swelling on the perineum 

was visible with soft tissue radio-density, whereas the 

contents of the hernia could not be distinguished. 

Retrograde contrast radiography infusion of the urinary 

bladder was performed in suspected cases of bladder 

retroflection and herniation. Diatrizote meglumine and 

Diatrizote sodium (Urografin) were used as the positive 

contrast agents for retrograde cystography. In three dogs 

herniated urinary bladder was identified in the perineal 

swelling (Fig. 3).

SUMMARY

 The present study was carried out on six intact male dogs with unilateral perineal hernias to assess the efficacy of employing a tunica vaginalis 
autograft for perineal hernioplasty in dogs. The tunica vaginalis was harvested after a pre-scrotal open-closed orchiectomy. The prepared graft was 
sutured to the muscles around the hernial ring. The physiological, haematologicl, and biochemical parameters were evaluated and ultrasonography 
and radiography were carried out before and after the procedure. Five out of six dogs had a successful recovery with satisfied wound healing, 
urination, and defecation behaviour without a reherniation. So, the tunica vaginalis autograft can be used for perineal hernioplasty in intact male dogs.

Keywords: Hernioplasty, Intact male dogs, Perineal hernia, Tunica vaginalis autograft
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 Patients were given syrupcremaffin as a laxative 

three days before surgery. Food and water were withheld 

from the dogs 12 hours prior to surgery. After digitally 

evacuating the rectum, a temporary purse string suture was 

placed around the anus. Atropine sulphate @ 0.04 mg/kg 

b.wt. and xylazine hydrochloride @ 1.00 mg/kg b.wt. via 

intramuscular route were used for premedication. General 

anaesthesia was induced with intravenous administration 

of 2.5% thiopentone sodium @ 12.5 mg/kg b.wt. iv and 

maintained with the same effect until the procedure.

 The dogs were placed in a dorsal recumbent position 

and the surgical site was aseptically prepared. A bilateral 

open-closed orchiectomy was performed and tunica 

vaginalis was harvested. The graft was prepared by 

stripping off the excess fat and fascia from the rectangular 

tunica vaginalis sheet. The graft was kept in a sterile petri 

dish containing a sterile isotonic solution until use (Fig. 4). 

Patients were positioned in ventral recumbency with slightly 

raised hindquarters immediately following orchiectomy 

and the tail was secured cranially (Fig. 5). A dorsoventral, 

curvilinear skin incision was made on the hernia, 1-2 cm 

lateral to the anus, and extending 2-3 cm ventral to the 

pelvic floor. After dissecting the subcutaneous tissues, the 

hernia sac was carefully incised. The contents of hernia 

were identified (Fig. 6). The contents encountered during 

the procedures were serous fluid, retroperitoneal fat, 

urinary bladder and an enlarged prostate gland and they 

were brought into their normal anatomical position. The 

graft was sutured to the external anal sphincter, the 

combined levator ani and coccygeus muscles, and the 

internal obturator muscle with a simple interrupted suture 

pattern using polyglactin 910, No. 1 (Fig. 7). A simple 

continuous suture pattern was used to secure the 

subcutaneous tissue above the transplant using polyglactin 

910, No. 1. The skin was closed using polyamide No. 1 

suture material in a horizontal mattress pattern.

 Following surgery, all animals were given the 

NSAID carprofen @2 mg/kg b.wt. once daily for three 

days and the antibiotic cephalexin @ 20 mg/kg b.wt. twice 

daily for seven days. The owners were instructed to offer a 

liquid diet for two to three days before returning to their 

regular high-fibre diet. For two weeks, syrup cremaffin was 

given orally to avoid tenesmus. On the tenth postoperative 

day, the sutures were removed.

 The graft was prepared in a rectangular shape, and 
the measurement of the graft varied from a length of 4.3 cm 
to 6 cm and a width of 2.8 cm to 4 cm. It was found to give 
enough coverage to the defect. Similar findings were 
reported by Guerios et al. (2020) about the measurements 

of tunica vaginalis graft and its coverage capacity in their 
study. Whereas Pratummintra et al. (2012) prepared the 
graft in a triangular shape. The surgical site was examined 

st rd thfor oedema, inflammation, or reherniation on the 1 , 3 , 5 , 
th th th7 , 10  and 30  days after the surgery. The signs of 

inflammation were noticed at the perineal hernioplasty site 
on the first postoperative day and completely disappeared 
by the fifth postoperative day. Similar findings were 
reported by Bongratz et al. (2005) and Abass (2008). The 
wound healing was satisfactory on the incision sites by the 
10th postoperative day, and the sutures were removed. 
Seroma discharge was found at the perineal hernioplasty 
site in two out of six cases and was cleared completely by 
the fifth postoperative day. One dog had a hernia 

threcurrence by the 30  postoperative day with a modest 
perineal swelling. Pratummintra et al. (2012) also reported 
recurrence in one dog whereas Guerios et al. (2020) reported 
a successful recovery without recurrence in all seven dogs 
operated on. Stranguria and anuria that were seen in the 
dogs with urinary bladder herniation were resolved by the 
first postoperative day. The findings of Adeyanju et al. 
(2011) on the repair of bilateral perineal hernias with 
bladder retroflection were in agreement with this outcome. 
One out of six cases showed tenesmus on the first 
postoperative day and was resolved by the next day with 
the use of analgesics and laxatives. No other difficulties in 
urination or defecation were found postoperatively.

 The mean ± SE values of rectal temperature 

(101.9±0.19 to 102.4±0.36!), respiratory rate (26.0±0.57 

to 26.5±0.22 breaths per minute), heart rate (88.33±4.5 to 

90.33±4.5 beats per minute) varied with in the normal range 

and were statistically non-significant. Similar results were 

reported by Bongartz et al. (2005) and Bobe et al. (2020). 

The mean±SE values of haematological parameters and 

biochemical parameters were within the normal range and 

statistically non-significant (Tables 1 and 2).

 Postoperatively, an ultrasonographic examination 
st th th thwas carried out on the 1 , 5 , 10  and 30  days after the 

surgery. Localized hypoechoic areas were visible on the 

first postoperative day, suggesting inflammation (Fig. 8). 

This finding was in accordance with Kramer (2011) in 

their report on the ultrasonographic imaging of the 

musculoskeletal system. In two cases, anechoic pockets 

suggestive of inflammatory fluid were found until the fifth 

postoperative day (Fig. 9), they were reduced on successive 
thfollow-up, on 10  postoperative day (Fig. 10) and 

disappeared. Similar observations were reported by El-
thHusseiny (2019) in hisstudy. On the 30  day, five of six 

cases were successfully recovered without reherniation 

and showed normal topography of the perineum on 
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Figs. 1-12.  (1) Preoperative ultrasonographic imaging of the perineal swelling revealing herniated urinary bladder.  (2) Ultrasonographic imaging of 
the herniated prostate gland.  (3) Positive contrast radiography showing herniated urinary bladder.  (4) Prepared tunica vaginalis graft.  (5) Right side 
unilateral perineal hernia in a 7-year-old German shepherd.  (6) Urinary bladder and retroperitoneal fat encountered after incising the hernial sac.  
(7) Suturing the tunica vaginalis graft to the external anal sphincter medially, the combined levator ani and coccygeus muscles dorso-laterally and the 

st thinternal obturator muscle ventrally.  (8) 1  postoperative day, presence of inflammation at the site. (9) 5  postoperative day, accumulation of seromain 
th th thspaces between the sutured muscle layers.  (10) 10  post-operative day. Reduced amount of seroma compared to 5  postoperative day. (11) 30  

postoperative day. Complete reduction of seroma and no signs of reherniation. Normal topography of perineum. (12) Positive contrast radiography 
thon the 30  postoperative day.
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ultrasonographical examination (Fig. 11). This was in 

accordance with the ultrasonographic finding of Bongartz 

et al. (2005) in the research on autogenous fascia lata grafts 

for canine perineal herniorrhaphy.

 One dog with hernia recurrence showed a small, irregular 

hyperechoic area, suggesting herniated retroperitoneal fat. 
st th thPostoperative radiographs were taken on the 1 , 5 , 10  and 

th30  days. In plain radiographs, no perineal swelling with 

soft tissue radiodensity was identified, and a retrograde 

cystography revealed the bladder occupying in normal 

anatomical position (Fig. 12).

 In conclusion, the tunica vaginalis graft is a cheaper 

mesh that creates fewer donor site morbidities, weaker host 

response and provide good strength to the hernioplasty site 

which reduce the chance of recurrence. Therefore, in intact 

male dogs, the autologous tunica vaginalis graft can be 

used for perineal hernioplasty.
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Table 2. Mean ± SE values of biochemical parameters

st rd th th th thDays 0 1  3  5  7  10  30

Serum creatinine (mg/dL) 1.31±0.04 1.7±0.09 1.56±0.10 1.45±0.09 1.33±0.09 1.16±0.08 1.05±0.06

BUN (mg/dL) 14.9±1.34 17.47±0.94 16.67±0.84 15.93±0.92 15.08±0.85 14.05±0.58 14.63±0.64

ALT (IU/L) 33±3.65 39.77±1.72 42.42±2.84 41.5±3.33 38.08±3.73 34.43±3.61 29.02±3.02

AST (IU/L) 40±3.15 43.45±3.31 47.22±3.55 44.47±2.79 40.28±2.28 35.75±2.56 33.33±2.60

ALP (IU/L) 107.8±2.65 112.5±2.74 115.5±2.48 115.5±2.48 113.5±1.28 108.7±0.98 107.5±2.23

Table 1. Mean ± SE values of haematological parameters
st rd th th th thDays 0 1  3  5  7  10  30

6 3TEC (10  Cells /mm ) 7.330.36 7.00.37 6.300.34 6.250.48 6.390.46 6.550.44 6.920.41
3 3TLC (10  Cells /mm ) 11.761.20 14.181.34 15.661.29 15.31.19 14.251.15 12.131.17 11.311.31

Hb (g/dL) 15.330.94 12.030.92 12.020.96 12.450.86 13.280.82 13.500.82 14.650.63

Neutrophils (%) 78.97±0.99 81.27±0.75 78.68±0.60 77.81±0.66 77.81±0.65 78.15±0.53 78.38±1.16

Lymphocyte (%) 15.68±0.96 13.78±0.74 16.16±0.61 16.79±0.34 16.84±0.25 16.58±0.70 15.76±1.06

Monocyte (%) 4.33±0.30 3.83±0.18 4.18±0.16 4.47±0.16 4.41±0.15 4.32±0.34 4.65±0.38

Eosinophils (%) 1.00±0.06 1.00±0.04 0.97±0.00 0.94±0.01 0.95±0.01 0.95±0.01 0.94±0.01
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in non-return cases by palpation per rectum. The non-
responding animal (n=1) was retreated with a second dose 
of GnRH at an interval of 21 days.

 The mounting behaviour of affected animals 
disappeared within two days of GnRH treatment in 9 
(90%) cows indicating the initiation of luteinization of 
cyst(s). The texture of cyst changed with thickening of cyst 
wall in responding animals when examined on day 10. 
With prostaglandin treatment all the animals exhibited 
signs of estrus within 3 to 5 days. After insemination with a 
second dose of GnRH, 4 (40.0%) animals conceived at 
induced estrus. The returning animals (n=5) exhibited their 
subsequent estrus at regular interval and recurrence of cyst 
was not observed in them. They were inseminated with 
concurrent dose of 10 µg GnRH in subsequent estruses and 
4 (40.0%) animals conceived by third cycle thus, 80% 
conception rate was achieved among treated animals 
(8/10). One animal did not respond to treatment with two 
doses of GnRH at an interval of 21 days, while one 
returning animal did not conceive up to third cycle.

 The follicular cysts develop owing to aberrations of 
reproductive neuro-endocrine system, causing aberrant 
patterns of LH release during genesis of ovulatory follicle 
with absence of LH surge (Peter, 2004). It has been 
demonstrated that abnormality in pattern of LH secretion 
is the result of partial or complete failure of estradiol to 
elicit positive feedback effect on secretion of LH (Nanda et 
al., 1991). This appears to be due to failure or lack of 
sensitivity of hypothalamic surge-generating centre to 
estradiol (Garverick, 2007) and a failure of GnRH release 
(Vanholder et al., 2006). In the light of above facts, the 
cases of follicular cyst have been successfully treated with 
GnRH, which induces LH surge similar to that occurs at 
ovulation within 2 to 3 hrs of treatment (Dobson and Alam, 
1987). Lower doses of GnRH cause luteinization of cysts 
(Kesler et al., 1981); whereas higher doses probably cause 
ovulation of new follicle and formation of CL (Berchtold 
and Brummer, 1980). Treatment with initial dose of GnRH 
results in increased progesterone level, which results into 
negative feedback effect on LH secretion and resets the 
sensitivity of pituitary to estradiol (Gumen and Wiltbank, 
2002). Based on these reports, initial dose of 20 µg GnRH 
was administered instead of standard 10 µg used for 
ovsynch protocol in the present study. The mounting 
behaviour in majority of affected animals ceased within 
two days of GnRH treatment in current study, suggesting 
that treatment quickly initiated the process of luteinization 
of cyst(s). These observations are similar to the observations 
of Dobson et al. (1977) and Majumdar (1989); however, 
Verma and Dabas (1994) reported lower recovery rate 
(60%). The fertile estrus is usually observed within 30 

days of GnRH treatment (Kesler and Garverick, 1982). In 
an attempt to reduce the interval between treatment and 
first service, it is suggested that treatment of cyst could be 
managed by giving GnRH when the cyst is diagnosed 
followed 9-10 days later by treatment with PG. In standard 
ovsynch protocol, PG treatment is given on day 7; 
however, PG was administered on day 10 in present study 
so as to ensure complete luteinization of cyst making PG 
treatment effective. Instead of timed A.I. at predetermined 
time in ovsynch protocol, insemination was accomplished 
in treated animals twice at 12 hrs interval following AM-
PM rule at induced estrus, which was recorded within 3 to 
5 days after PG treatment in present study. Thus, recovery 
period was significantly reduced without disturbing the 
recovery and conception after PG treatment.

 An initial GnRH injection when followed by another 
injection at the time of insemination at induced estrus has 
been found to have beneficial effect on conception rate 
owing to timed ovulation and that helps to prevent the 
recurrence of cyst development also. Four animals 
conceived at induced estrus when responding animals 
were treated with a second dose of GnRH at the time AI in 
the present study. These results approximate with the 
findings reported by Kesler et al. (1978) and Ax et al. 
(1986) who reported 50 to 60% conception rate to first 
service with overall conception rate to three inseminations 
ranging from 80 to 100%. Recurrence of cyst may occur 
after apparent initial recovery following GnRH treatment 
probably due to persistence of some unknown hormonal 
disturbances in hypothalamo-pituitary axis (Nanda et al., 
1988). Therefore, it would be appropriate to give a second 
dose of GnRH at induced estrus to ensure timed ovulation 
and to prevent recurrence of cyst.

 One cow, which did not respond to initial dose of 
GnRH was retreated with a second dose of GnRH at 21 
days interval but she failed to respond. Lack of response to 
GnRH treatment is probably not due to failure of adequate 
LH release (Kesler et al., 1979) but probably it is due to 
inability of cystic structure to respond to LH surge because 
of fibrosis (Rankin, 1974), degenerated granulosa and 
theca layer (Bierschwal et al., 1980) or an insufficient 
number of LH receptors in follicular cells (Brown et al., 
1986). Hence, repetition of GnRH therapy is not warranted 
for treatment in non-responsive cases (Nanda et al., 1988). 
From the findings of the current study, it is  concluded that 
use of Ovsynch protocol with certain modifications is an 
appropriate approach for effective treatment of follicular 
cyst under field conditions. A second dose of GnRH at the 
time of AI during induced estrus may be helpful to increase 
conception rate and to prevent recurrence of cyst in 
recovered animals.
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 Cystic ovarian degeneration (COD) is regarded as 
one of the major functional disorders of genital system 
affecting the fertility and extending the inter-calving 
period of dairy cattle (Silvia et al., 2005; Vanholder et al., 
2006) with great economic losses to dairy farmers (Scott 
and Dobson, 1997). It is observed that up to 60% cows 
develop ovarian cyst(s) before first postpartum ovulation 
(Kesler et al., 1979) but usually they regress spontaneously 
within 10 days without affecting the fertility. If cysts 
persist for longer duration animals become infertile with 
irregular estrus or enters into anestrus (Noakes et al., 
2009). The most widely accepted etiology for the origin of 
follicular cyst is aberrations in preovulatory surge of 
luteinizing hormone (Dutt and Singh, 2023). It has been 
reported that high yielding HF crossbred cows are mostly 
affected with ovarian cysts in the age group of 5-6 years 

rdand 3  parity (Meena et al., 2022) coinciding with peak 
milk production. Several approaches to treatment of 
follicular cyst have been tried with conception rate varying 
from 30 to 66.66%. These included administration of hCG 
(Dutt et al., 2019), GnRH (Nanda et al., 1988; Verma and 
Dabas, 1994), combination of GnRH and PG, combination 
of ovsynch plus progesterone (Meena et al., 2022) and 
with combination of GnRH-hCG-PRID or CIDR (Gad et 
al., 2022). In this perspective, an attempt was made in 
present study to evaluate the efficacy of ovsynch protocol 
with some modifications for treatment of follicular cyst(s) 
in crossbred HF cows under field conditions.

 Ten infertile HF crossbred cows with the history of 
irregular estrous cycle and belonging to private dairy 

SUMMARY

 Crossbred cows (n=10) with follicular cyst were subjected to modified ovsynch protocol, where they were treated with first dose of GnRH @ 
20 µg on day 0 followed later by inj. prostaglandin on day 10 to induce estrus. The animals were artificially inseminated twice at 12 and 24 hrs with 
good quality frozen semen during induced estrus with concurrent second dose of GnRH @ 10 µg at first insemination to ensure timed ovulation. Nine 
animals (90%) responded to treatment with luteinization of cyst(s), which was confirmed on day 10 post-treatment. Four animals (40.0%) got 
conceived at induced estrus and four (40.0%) animals conceived by third cycle yielding 80 percent conception rate among treated animals. One 
responding animal did not conceive after third cycle, while one animal did not respond to treatment. Present study led to conclusion that follicular cyst 
may be effectively treated with modified ovsynch protocol in crossbred cows.

Keywords: Crossbred Cows, Follicular Cyst, Ovsynch
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Short Communication

farms located nearby Durg and Bhilai were included in the 
study. Anamnesis indicated mean calving to submission 
for treatment interval ranged between 3 and 5 months. All 
these animals were between second and third lactation; 
aging between 4-6 years and these case were presented 
during winter months (November to February). Gynaeco-
clinical examination of these animals was carried out at 10 
days interval to observe any structural changes on the 
ovaries. Repeated rectal palpations revealed presence of 
soft, fluctuating, fluid-filled, large cyst(s) on the ovaries 
and were diagnosed as follicular cyst. The number, size, 
location and characteristics of these cyst(s) were noted 
before initiating the treatment for comparison during 
subsequent examination to assess the response to 
treatment. All these animals were treated with initial dose 
of 20 µg Buserelin acetate, a GnRH analogue (Inj.Receptal 
® @ 5.0 ml) intramuscularly. Animals showing change in 
their behavioural symptoms i.e. disappearance of mounting 
behaviour were gynaeco-clinically examined per rectum 
on day 10. Responding animals with luteinization of 
cyst(s) as indicated by thickening of cyst wall were treated 
with Inj. Cloprostinol @ 500 µg, a synthetic analogue of 

2PGF  (Inj.Pragma® 2.0 ml) on day 10 to induce estrus. 

Treated animals were monitored for signs of estrus and 
inseminated with frozen semen twice at 12 and 24 hrs 
during induced estrus with concurrent second dose of 10 
µg GnRH at first insemination to ensure timed ovulation 
and to prevent possibility of recurrence of cyst formation. 
The animals returning to estrus were re-inseminated with 
10 µg GnRH until conceived or up to third cycle. Pregnancy 
was confirmed between day 50 and 60 post-insemination 
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exploratory-laparotomy under linear infiltration of local 

anesthesia was planned for standing right flank 

exploratory-laparotomy, right paralumbar fossa was 

aseptically prepared for surgery and linear infiltration at 

the proposed site of incision with lignocaine was 

performed. Right flank laparotomy was performed by 

making 15-20 cm skin incision vertically starting 5 cm 

below the lumbar transverse processes. On exploratory 

laparotomy it was confirmed as intestinal intussusception. 

The intussuscepted mass was exteriorized through 

laparotomy incision (Fig. 2), isolated with the help of 

drapes from surgical site (Fig. 3), infiltration of mesentery 

was done with 2% lignocaine hydrochloride injection and 

major blood vessels were identified and ligated with 

Polyglactin 910 No. 1. Oral and aboral ends were 

identified, clamped and followed by resection of 

intussuscepted mass (Fig. 5). Oral and aboral ends were 

laid close (Fig. 4) and end-to-end entero-anastomosis was 

done with a simple continuous suture pattern followed by 

Cushing suture pattern by using Polyglactin 910 No. 2-0. 

Anastomosis was checked for patency and leakage, if any 

present. Postoperatively, Inj. Enrofloxacin @ 5 mg/kg 

body weight intramuscularly for 5 days and Inj. 

Meloxicam @ 0.2 mg/kg body weight intramuscularly for 

3 days were administered. Antiseptic dressing of the 

wound was done with 5% povidone iodine daily.  Animal 

started taking feed next day after passing the feces. The 
thskin sutures were removed on the 10  day post-operative.

 Intestinal intussusception is most commonly 

reported in adult cattle among the ruminant population. 

However, duodenal intussusception was reported in 

buffalo by Khalphallah et al. (2016). The present case 

reports intestinal intussusception in buffalo bull. To the 

author’s knowledge very little data is present related to 

intestinal intussusception in buffalo bull. In the present 

case violent colic and discomfort was expressed by the 

animal during the first few hours. This colic may be caused 

initially by the tension on the mesentery as it is drawn into 

Fig. 1 to 7. (1) Mucoid creamish discharge from rectum after per-rectal examination; (2) Exteriorisation 

of intussuscepted mass under standing right flank laparotomy; (3) Isolation of intussuscepted 

mass with the help of drapes from surgical site; (4) Oral and aboral ends of intestines after 

resection of intussuscepted mass; (5) Resected intussusception mass showing intussuscipiens and 

intussusceptum; (6) Necrosed involved intestine and mesentery; (7) End-to-end entero-

anastomosis

Table 1. Hematology of buffalo bull with intussusception

1Test Results Normal Range

Hb (g/dl) 11.5 8-15

PCV (%) 29.41 26-46 

TLC (/µL) 7970.0 7000-10,000

Neutrophils (%) 58.80 25-30

Lymphocytes (%) 36.80 60-65

Eosinophils (%) 2.90 2-5

Monocytes (%) 2.40 5

1

4

7

2

5

3

6
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the intussuscipiens and it persists for 6-12 hours, after the 

involved segment of intestine along with mesentery 

becomes necrotic (Fig. 6) and signs of discomfort are 

reduced later on. The animal becomes dull, depressed and 

localized followed by generalized peritonitis development 

(Khalphallah et al., 2016; Nichols and Facteau, 2017; 

Mann et al., 2019). There was a history of reduced water 

intake (Mann et al., 2019; Mir, 2018) and sham drinking 

“mimics normal drinking water” reported by Singh et al. 

(2021). Suspended rumination and anorexia was expected 

due to atonic rumen (Mann et al., 2019). In haematological 

examination, there was neutrophilia along with 

lymphopaenia (Hussain et al., 2015; Singh, 2021). On per-

rectal examination no feces was seen, passage of creamish 

mucoid discharge from rectum was recorded and hard 

coiled intussusception mass was palpable (Hussain et al., 

2015; Khalphallah et al., 2016; Nichols and Facteau, 2017; 

Mann et al., 2019; Singh et al., 2021). Therefore, if the 

intussusception is palpable rectally, it feels like tightly 

coiled loops of the intestine (Singh et al., 2021). Standing 

right flank laparotomy under linear infiltration of local 

anesthesia followed resection and end-to-end entero-

anastomosis was done and this procedure is mandatory to 

save the life of animal (Kushwaha et al., 2012).Thus, 

intussusception in buffalo species is not so common 

however sporadic cases may occur in buffalo bull. The 

Buffalo bull showing history of colic evident for 10-12 hours, 

cessation of feces, per-rectal palpation of intussuscepted 

mass and evacuation of mucoid discharge from rectum 

should be suspected for intestinal intussusception. 

Standing right flank laparotomy under linear infiltration of 

local anaesthesia followed by resection and end-to-end 

entero-anastomosis is a mandatory procedure to resolve 

intestinal intussusception (Kushwaha et al., 2012).
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 Intestinal Intussusception occurs when a segment of 

the intestine telescopes into an adjacent intestine leading to 

intestinal obstruction. The outer receiving segment 

(intussuscipiens) and the inner inverting segment 

(intussusceptum) (Constable et al., 1997). Among the 

ruminant population it is most common in cattle as 

compared to sheep and goats (Radostits et al., 2000) 

although it is very rare in buffalo population. The exact 

etiology of intestinal intussusception is unknown but it is 

theorized that any of the factors that causes hyper motility 

of proximal segment and hypomotility of distal segment 

lead to telescoping of one segment of bowel into another 

(Fubini and Trent, 2004) leads to the formation of 

intussusception. Many predisposing factors have been 

identified such as diarrhea, intraluminal mass such as 

granulomas, abscess, tumor, drugs affecting GI motility 

(Nichols and Fecteau, 2017) drinking of cold water, 

jumping, parasitic infestation, focal lesions, polyps, 

abscess (Singh et al., 2001; Yadav et al., 2009) and heavy 

workload (Yadav et al., 2009).

 The clinical sign in cases of intestinal intussusception 

includes discomfort, anorexia and colic (Singh et al., 

2021). On per-rectal examination a hard sausage-like 

(Kushwaha et al., 2012), spiral shaped mass (Singh et al., 

2021) tightly coiled (Pearson and Pinsent, 1977), 

distended loops (Smith, 1990) of intestine were consistent 

per-rectal findings. Fibrinous adhesions can be felt in the 

area and the cow may display a painful response to 

manipulation of the mass (Smith, 1990). Intussusceptions 

can be surgically treated by means of resection and end-to-

end anastomosis or side-to-side anastomosis in both cattle 

and horses (Constable et al., 1997; Dabak et al., 2001; 

Fontaine and Rodgerson, 2001). Right flank laparotomy 

under local infiltration in standing position which is 

followed by intestinal resection and end-to-end anastomosis 

is the most common means of surgical correction in cattle 

(Constable et al., 1997).

 A 2 year old Murrah buffalo bull was presented with 

the history of colic which was evident for approximately 

12 hours. There was cessation of feces, passage of 

creamish mucoid discharge from rectum, anorexia, sham 

drinking, dull and depressed, since last 2 days. On clinical 

examination, the values for rectal temperature, heart rate 

and respiratory rate were 100.7° F, 88 beats/minute and 19 

breaths/minute respectively. On physical examination, 

sunken eyeball, dry muzzle, suspended rumination, 

reduced ruminal motility and oliguria were evident. On per 

rectal examination, palpation of hard coiled intestinal mass 

cranial to pelvic brim and mucoid creamish discharge was 

present in rectum (Fig. 1). Whole blood was collected for 

hematological analysis (Table 1). Based on history, signs, 

clinical and per-rectal examination it was tentatively 

diagnosed as intestinal obstruction and standing right flank 

SUMMARY

 A 2-year-old Murrah buffalo bull was referred to with a history of colic, lack of defecation, anorexia, sham drinking of water, dullness and 
depression. On physical examination, sunken eyeball, dry muzzle, sluggish rumination, reduced ruminal motility and oliguria were present. On 
clinical examination, the values for rectal temperature, heart rate and respiratory rate were 100.7° F, 88 beats/minute and 19 breaths/minute, 
respectively. On hematological examination, the values for Hb (g/dl) 11.5, PCV (%) 29.41, TLC (/µL) 7970, Neutrophils (%) 58.80, Lymphocytes 
(%) 36.80, Eosinophils (2.90) and Monocytes (%) 2.40. Per-rectal examination revealed hard coiled intestinal mass cranial to pelvic brim and mucoid 
creamish discharge was present in rectum. Based on history, clinical signs, physical examination, clinical examination, hematological examination 
and per-rectal examination it was tentatively diagnosed as intestinal obstruction. The animal was prepared for standing right flank exploratory-
laparotomy under linear infiltration of local anesthesia. Exploratory laparotomy revealed intestinal intussusception. Intestinal intussusception was 
managed by intestinal resection and end-to-end enteroanastomosis. Postoperatively, the animal was treated with broad spectrum antibiotic, 
analgesic, fluid therapy and rumenotorics. The bull passed feces on the next day and made an uneventful recovery.

Keywords: Buffalo bull, Intussusception, Exploratory laparotomy, End-to-end enteroanastomosis
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 Gastrointestinal foreign bodies are the most 
frequently encountered surgical issue in dogs and cats 
(Papazoglou et al., 2003). When pets ingest foreign bodies 
such as plastics, stones, coins, rubber objects, bottle caps, 
marbles, tampons, or needles, it often results in 
gastrointestinal obstructions (Raghunath et al., 2016; 
Mahesh et al., 2019). The severity of the obstruction, 
depends on whether it is complete or partial, size and 
physical characteristics of the foreign body. These foreign 
bodies can lead to life-threatening complications, including 
imbalances in fluid and electrolytes, hypovolemic shock 
and toxemia (Papazoglou et al., 2003). This case report 
describes the diagnosis and successful surgical removal of 
a fish hook as foreign body through a gastrotomy and 
enterotomy incision.

 A one year old male dog of non-descript breed was 
presented to a veterinary hospital and research institute 
with the history of having ingested a fish hook along with 
food, two days prior. The dog exhibited lethargy, loss of 
appetite, regurgitation, dullness, and difficulty in passing 
faeces. Upon conducting a general clinical examination, 
all of the dog's vital signs and physiological parameters 
were found to be within the normal range. Examination of 
the dog's oral cavity did not reveal any foreign objects. The 
radiographic examination showed a radio-opaque foreign 
body in the dog's stomach, matching a fish hook (Fig. 1). 
Taking into consideration the information provided by the 
owner, the observed clinical symptoms and the radiological 
evidence, the diagnosis for this case was determined to be 
an obstruction in the stomach caused by a foreign bodyfish 
hook.

 Preoperative preparations for the animal included 

administering antibiotic prophylaxis and addressing fluid, 
acid-base and electrolyte imbalances. Atropine was 
administered subcutaneously at a dose of 0.04 mg/kg BW 
as a pre-medication. For induction, Diazepam was given 
intravenously at a dosage of 0.5 mg/kg BW, and Ketamine 
at a dosage of 5 mg/kg BW. The anesthesia was maintained 
with 1.5% isoflurane. Aseptic procedures were followed to 
prepare the ventral midline area for surgery.

 A ventral midline celiotomy incision was made 
and a mass of obstruction was found at the proximal 
duodenum. An enterotomy incision was made where a 
loop of thread causing the issue was removed. The stomach 
was then carefully exteriorized and a gastrotomy was 
performed to remove the obstructing fish hook, which was 
located at the pylorus of the stomach. The fish hook was 
removed with care from the distal greater curvature of the 
stomach (Fig. 2). After the removal of the gastric foreign 
bodies, the enterotomy incision was closed using 2-0 Poly 
Glycolic Acid (PGA) with simple interrupted suture 
pattern and gastrotomy incision was closed by Connell 
followed by lambert suture pattern using 1-0 Poly Glycolic 
Acid. The abdominal muscles were sutured with no. 1, 
PGA in continuous fashion followed by the skin in cross 
mattress pattern. The dog recovered from anaesthesia 
within 10 minutes after being taken off the anesthesia 
machine.

 Post-operatively, the dog received treatment 
including intravenous administration of Inj. ceftriaxone at 
a dosage of 20 mg/kg BW, Inj. Tramadol at a dosage of 5 
mg/kg BW subcutaneously and Inj. Pantaprazole at a 
dosage of 1 mg/kg BW intravenously. Fluid therapy was 
provided for three days. The dog was kept off milk/water 
for next 24 hours and off feed for 48 hrs. Suture removal 

SUMMARY

 A one-year-old, non-descript male dog weighing 20 kg, was presented with the history of accidentally swallowing a fish hook with food. 
Radiography showed that the hook was located in the stomach. The hook was surgically removed through a gastrotomy and enterotomy incisions. 
The dog recovered without any complications. 
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Fig. 2. Fish hook retrieved after surgeryFig. 1. Abdomen lateral radiograph reveals radio-opaque foreign body 
(Fish hook) in the stomach
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was advised on the 10th day post-surgery. The dog did not 
exhibit any signs of vomiting and passed feces normally in 
the days following the procedure. An uneventful recovery 
was observed.

 The incidence of gastrointestinal obstruction 
(GIT) is notably high among young male dogs due to their 
indiscriminate eating habits and playful nature (Ellison, 
1990). Occasional or continuous vomiting is the most 
important clinical signs in obstruction, depending upon the 
type of obstruction (Patil et al., 2010). Commonly reported 
gastric foreign bodies in dogs and cats includes bones and 
plastic objects (Rousseau et al., 2007; Gianella et al., 2009; 
Hayes, 2009 and Deroy et al., 2015), however,  fishhook as 
a foreign body are less commonly reported (Pratt et al., 
2014; Deroy et al., 2015). In some instances, small and 
sharp foreign bodies like sewing needles, pins or fish hooks 
may be found in asymptomatic animals and can sometimes 
pass uneventfully (Guilford et al., 1996). Ultrasound 
examination of obstructive patients can be done to assess 
the amount of damage and need for surgery. These 
interventions should be coupled with the correction of 
fluid and electrolyte imbalances, with particular attention 
to addressing hypokalemia ((Deroy et al., 2015).

CONCLUSION

 Sharp metallic foreign bodies accompanied with 
linear thread/string need surgical intervention if are not 
expelled/moved within 24 hrs in the faeces.
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recovery from anaesthesia, the goose was kept in a plastic 
tub lined with towels and observed from a distance as 80 
percent of deaths are associated with general anaesthesia 
occurred following anaesthetic, within zero to three hours 
post-anaesthesia (Hollwarth et al., 2022). The patient was 
quiet during recovery. Meloxicam (0.5 mg/kg PO q24h × 5 
days) and buprenorphine (0.03 mg/kg PO q6h × 3 days) were 
started for pain management. Daily dressing and bandaging 
were advised to avoid wound infection (Fig. 5). The goose 
ate well and drank water within 4 hours of surgery.

 With adequate prior planning, avian patients can 
have smooth and successful surgical procedures under 
anaesthesia. Case selection and thorough patient examination 
before procedures can help to achieve successful outcomes 
while performing general anaesthesia on avian patients. In 
this report we described the successful surgical management 

Fig. 2. Normal weight bearing post-surgeryFig. 1. Swelling at palmar region on both limbs on presentation

thFig. 3-5. (3) Surgical removal of fibroma; (4) Surgical wound on 5  post-operative day; (5) Wound bandaging done to prevent wound infection

3 4 5

bilateral palmar fibroma in goose with clinical improvement 
of ambulatory ataxia in two weeks post-operatively (Fig. 
2). The growths were hard and firm in consistency (Fig. 3). 
The fibroma can arise from any connective tissue, commonly 
found in head, neck, shoulder and leg region (Sastry, 2001).
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 A 4.5 kg female goose (Anser anser domesticus) was 
presented to the BSPCA Hospital, Parel. The owners 
reported that the goose was having difficulty while walking.

 On presentation, the goose was alert and well 
hydrated along with 4 body condition score. On clinical 
examination, goose was ataxic with ulcerated swelling at 
palmar region of both limbs, but responsive to both visual 
and auditory stimuli. On further clinical examination 
revealed live maggot infestation on of the ulcerated 
swellings area (Fig. 1). Maggot wound dressing was done 
and goose was treated by enrofloxacin @ 5 mg/kg b.i.d. for 
5 days S/C.

 Extremities were lightly pinched with a haemostat 
and withdrawal response was present at both the limbs 
indicating intact cranial nerves, without any apparent 
deficits. Postural placing reflexes were assessed and found 
to be intact, with proper foot and pelvic limb placement. 
No abnormalities were noted on auscultation of the 
cardiopulmonary systems. A complete blood count (CBC) 
and serum biochemistry were performed to assess the 
goose’s general health status, as the “unhealthy” birds 
have an 11.5 to 185.2 times higher risk of death associated 
with anaesthesia (Hollwarth et al., 2022). Blood was 
drawn from the wing vein using 23-gauge needle. An avian 
biochemistry profile revealed elevated total leukocytic 

3count (TLC) i.e. 40.5×10  cells/micro liter and alkaline 
phosphatase(ALP) i.e. 1567 IU/L. The elevated TLC 
values supported the bacterial infection of the ulcerated 
growth.

 The radiographs were taken of both the limbs to rule 
out the bone involvement. Radiographs revealed soft tissue 
opacity at palmar region without any bone involvement. 

The fine needle aspiration cytology of the swellings at web 
pad revealed fibroma. Fibromas are benign neoplasms, 
majority being round to oval intradermal or subcutaneous 
masses (Hendrick, 2002). The bird was kept off feed for 6 
hours and water was made available until 3 hours prior to 
surgery (Heard, 2016). The bird was premedicated with 
single injection of combination diazepam (1 mg/Kg IM) 
and ketamine (20 mg/Kg). Premedication helped to reduce 
patient anxiety, facilitated handling and reduced the 
requirement for inhalational anaesthesia (Heard, 2016).

 General anaesthesia was achieved with isoflurane 
3% delivered via facemask. It is an inhalation anaesthesia 
very commonly used as an induction method in avian 
patients because of their highly efficient respiratory 
systems, reducing handling time and stress (Lawton, 
2016). The bird was intubated with a 5-0 mm uncuffed 
endotracheal tube and maintained under isoflurane 
anaesthesia 1-3% during the surgical procedure. Fluids 
were administered intravenously in the wing vein at a rate 
of 5 mL/kg/h. Body temperature was maintained between 
39.16-40.83º C with a warm circulating water pad. The 
bird was monitored recording HR, RR, Spo2 with pulse 
oximetry. The assessment of reflexes, including withdrawal, 
palpebral and corneal reflexes and cloacal muscle tone, was 
done to assess the depth of anaesthesia (Sabater González 
and Adami, 2022).

 The surgical site was scrubbed with dilute 
chlorhexidine scrub and sterilized water. An elliptical 
incision was taken at the base of growth on both sides with 
BP blade no. 22. Bleeding was controlled with electrocautery. 
The surgical site was then closed using non absorbable 
suture i.e. Ethilon (1-0). Total surgical time was 50 minutes 
and total anaesthesia time was 100 minutes. After initial 

SUMMARY

 A female goose (Anser anser domesticus) was presented with maggoted, ulcerated swelling at both limbs at palmar region. Physical 
examination revealed ataxia, pain on palpation and educed feed intake. Blood profile was unremarkable except for a mildly elevated Total Leucocytic 
Count (TLC) and Alkaline Phosphate (ALP). Radiographic evaluation was done for rule out any bone involvement. Fine needle aspiration cytology 
(FNAC) revealed fibroma. The surgical correction was done under diazepam-ketamine anaesthesia and maintenance on isoflurane inhalation 
anaesthesia to remove the growths with gentle dissection. No any post-operative complication was encountered.
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nylon in an interrupted pattern (Fig. 2d).

 The calf recovered from anaesthesia smoothly. The 
post-operative prescription included antibiotic cefotaxime 
@20 mg/Kg body weight, twice daily for 5 days, analgesic 
inj. Meloxicam @0.2 mg/kg, once a day for 3 days and 
fluid therapy with inj. DNS 5% 1 litre twice a day for 3 
days till the calf started taking milk. Milk feeding/sucking 
was allowed in a bowl from the elevated platform. The 
telephonic follow-upon day 7 revealed that the calf was 
taking milk after surgery with no regurgitation; however, 
the calf was reported dead on day 10.

 Cleft palate is associated with embryological failure 
of the lateral palatine processes to fuse on the midline 
(Nelson and Stashak, 1983). Surgical access to the cleft is 
most difficult if it involves the caudal hard palate or the soft 
palate. Multiple approaches through the oral cavity, bilateral 
buccotomy, pharyngotomy, mandibular symphysiotomy 
and their various combinations have been tried for cleft 
palate closure (Keeling and Moll, 1995). If the defect is large 
and cannot be opposed with flaps, the use of Polypropylene 

mesh with the palatal mucosal flap has also been reported 
in calf with short-term successful outcome (Smolec et al., 
2010).

 The technique used in the present case was 
successful in repairing thedefect in the hard palate but 
could not be applied tothe soft palate due to its 
unapproachability even after bilateral commissurotomy. 
Such surgeries, particularly of the oral cavity become so 
extensive that general anaesthesia using inhalant gases 
becomes a must. Though, surgical success was achieved in 
the present case; the calf could not survive for long may be 
due to the secondary affections of pneumonia and 
dehydration. It could be anticipated that early presentation 
and repair could have been more prognostic for this calf.

 Feeding through nasogastric or pharyngostomy tube 
with the head down has been reported in the literature 
following the cleft palate repair (Nair et al., 2019) but 
normal feeding milk in a bowl from the elevated platform 
was also found successful on short-term follow-up in the 
present case.

Fig. 1. Chest radiographof the calf suffering from secondary cleft palate showing mild alveolar pattern in caudal and accessory lung lobes (a). The 
echocardiogram of the same calf in right parasternal longitudinal view showing no apparent congenital abnormality (b).

Fig. 2. Serial photographs of the surgery of calf suffering from secondary cleft palate. (a) The photograph showing commissurotomy. (b) The bi-
pedicle mucoperiosteal flap. (c) Sutured bi-pedicle flaps. (d) Sutured commissurotomy incisions.
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CONCLUSION

 The present case study concludes that the cleft of 
hard palate in a cow calf can be successfully repaired using 
bi-pedicle flap method under general anaesthesia but 
requires bilateral commissurotomy to approach the cleft. 
However, the soft palate may not be approached. 
Moreover, the surgery should be conducted early in life so 
that the secondary affections of pneumonia and chronic 
dehydration can be avoided.
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 A cleft palate is a developmental anomaly with an 
opening between the oral and the nasal cavities due to 
failure of closure in facial processes such as the 
frontonasal, maxillary and mandibular processes (Smolec 
et al., 2010). Cleft palate is common in cow calves and 
lambs but their repair is difficult due to the small oral 
opening leading to difficult access to the cleft, and is 
therefore, less attempted. The present report describes the 
surgical correction of a secondary cleft palate involving 
the whole hard and soft palate in a Holstein Friesian 
crossbred cow calf.

 A 3.5-month-old, 45 kg Holstein-Friesian crossbred 
female calf was presented with a history of regurgitation of 
milk from the nose after suckling since birth. For the last 2 
months, frequent mucoid nasal discharge was recorded. The 
calf was very weak and dehydrated on clinical presentation. 
Oral examination revealed a longitudinal cleft involving 
the hard palate; however, the soft palate abnormality could 
not be detected.

 The respiration and heart rates of the calf were mildly 
elevated, but, the rectal temperature was within the normal 
physiological range. Chest auscultation revealed harsh 
sounds, particularly in the lower chest of both sides. The 
chest radiograph showed an alveolar pattern in the cranial 
and accessory lung lobes, suggesting aspiration pneumonia 
(Fig. 1a). No apparent congenital abnormality was recorded 
on the echocardiography (Fig. 1b). The prognosis and the 
risk involved with the surgical intervention were explained 
to the owner and the owner gave consent for the surgery.

 After 3 hours of fasting, the calf was administered 

with a combination of inj. Diazepam @ 0.2 mg/kg and 
inj.Ketamine @ 5 mg/kg for induction. A topping with inj. 
Propofol (@ 2 mg/kg) till effect was administered for 
endotracheal intubation using No. 14 ID tube. Anaesthesia 
was maintained with Isoflurane mixed in oxygen using a 
partial rebreathing circuit. Injection cefotaxime 1g was 
administered intravenously.

 The calf was restrained in a ventro-dorsal position. 
Elongated oral cavity with short commissures was the 
major limitation for access to the oral cavity, so it was 
decided to perform bilateral commissurotomy for surgical 
exploration of the palatal defect. Bilateral commissurotomy 
was done (Fig. 2a) under aseptic preparations and the oral 
cavity was opened with the help of bandages to visualize 
the extent of the palatal defect which was extensive 
involving both the hard and soft palates.

 Two parallel incisions were made on the mucosa of 
the hard palate on either side of the entire length of the 
defect just close to the dental arcade to create flaps for bi-
pedicle grafting (Fig. 2b). The flaps were undermined, 
reflected and elevated, and sutured in the centre over the 
defect starting from the caudal end in a lock-stitch suture 
pattern using Polydioxanone loop No. 1 (Fig. 2c). The 
continuous pattern was made interrupted at few places by 
applying knot and continuing further. It was not possible to 
approach the entire soft palatal defect, satisfactorily, for 
surgical closure. The bite taking and tightening of the 
sutures was difficult deep inside and even a few bites were 
repeated as they were tearing off the flap when tightened. 
The commissurotomy incisions were closed in two layers 
apposing mucous membrane using polyglactin 910 No. 1-
0 in a simple continuous pattern followed by skin using 

SUMMARY

 This report describes an attempt to surgically repair the secondary cleft palate involving the whole of the hard and soft palates in a 3.5-month-
old, 45 kg female Holstein-Friesian crossbred calf under general anaesthesia.  The calf had a history of nasal regurgitation of milk while nursing and 
bilateral mucoid nasal discharge since birth. The calf was very weak and had evidence of aspiration pneumonia on chest radiographs. A bilateral 
commissurotomy was done to enhance visualization of the palatal defect that involved hard and soft palate. Bi-pedicle mucoperiosteal flaps were 
made and were sutured in the centre just above the cleft using polydioxanone no. 1. Post-operative care included antibiotics, analgesics, and fluid 
therapy for the next 3-5 days. Milk feeding was advised in a bowl. The calf showed improvement with no regurgitation after milk intake on follow-up 
but was reported dead on day 10.

Keywords: Bi-pedicle flap; cleft palate; commissurotomy; cow-calf; regurgitation
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SUMMARY

 A five year oldLabrador bitch was brought with the history of prolonged pregnancy and exhibited clinical signs of greenish brown discharge 
for the past 12 hrs. Per-vaginal examination showed no foetus in the birth canal. Radiographic examination of abdomen revealed foetal skeleton. On 
trans-abdominal ultrasonographic examination, two dead fetus and one mummified foetus was identified.  Based on the history and diagnostic 
imaging modalities the case was tentatively diagnosed as foetal mummification. Under general anaesthesia using Ketamine (5 mg/kg) induction and 
maintenance with Isoflurane, a midventral laparotomy was performed. Two dead foetus in the abdominal cavity and one mummified foetus in the 
ruptured uterine horn were removed. Ovariohysterectomy(OH) was also performed. Post-operatively, the animal was administered intravenous 
fluids, antibiotics and analgesics for 5 days and animal made an uneventful recovery.
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 Dogs are thought to be the ideal companions for human 
being and hence dog breeding has gained popularity all over 
the world (Singh et al., 2019). Various obstetrical problems 
occur in bitches during the gestation period. Mummification 
of the fetus is a common issue in polytocous animals and 
rare in monotocous mammals (Roberts, 2004). Abnormalities 
in development or chromosomes, infectious agents (Herpes 
virus, Parvovirus), maternal endocrine disorders 
(hypothyroidism), contraceptive medications, uterine 
torsion and dystocia can result in embryonic and foetal 
death in dogs (Lefebvre, 2015). These conditions may 
change the uterine environment, resulting in foetal death 
and subsequent mummification. Foetal mummification 
occurs in second half of the gestation after ossification of 
the bones (Planellas et al., 2012). Uterine rupture is one of 
the rarely diagnosed clinical entities in canines (Niwas et 
al., 2017). This case study describes a rare case of uterine 
rupture in a she dog with a single mummified foetus and 
two normal dead foetus.

 A five year old Labrador bitch weighing 38 kg was 
presented with the history of prolonged pregnancy and 
exhibited signs of greenish brown discharge for the past 12 
hours. Per-vaginal examination showed no foetus in the 
birth canal. Radiographic examination revealed presence 
of foetal skeleton. On trans-abdominal ultrasonography 
examination, in a single window at the caudal end one 
fetus and one irregular hypoechoic small sized undefined 
skeletal structure With the absence of foetal fluids observed 
followed by in ovarian end other foetal skeleton was observed 
with absence of heart beat. Hemato-biochemical analysis 
*Corresponding author: kokilagopal18@gmail.com
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revealed slight increase in white blood corpuscles (WBC) 
count and hypoglycemia. Based on anamnesis and 
imaging modalities the case was tentatively diagnosed as 
foetal mummification.

 Preoperative antibiotic (Ceftriaxone 750 mg I/V) and 
opioid analgesic (Tramadol 50 mg S/C) were administered 
to the bitch. Preanaesthetics, Dexmeditomidine @ 0.5 µg/kg 
I/V and Diazepam 0.5 mg/kg I/V were given. Induction 
with Inj.Ketamine 5 mg/kg I/V and maintenance with 
Isoflurane under variable vapour pressure settings was 
followed. The dog was positioned in dorsal recumbency 
and a ventral midline incision was made from umbilicus to 
pubis to gain access into the abdominal cavity. Greenish 
fluid was noticed on opening the abdominal cavity with 
two fully developed dead foetus (Fig. 1). Upon abdominal 
cavity exploration, the involuted uterus was identified with 
multiple uterine ruptured spots on right horn (Fig. 2). On 
palpation of the right horn a small structure was felt near 
the caudal end of the horn. Upon exploring through the 
ruptured region a mummified foetus was retrieved (Fig. 3). 
OH was done and the abdominal cavity was lavaged with 
warm normal saline and metronidazole was infused into 
the abdominal cavity. The abdominal incision was then 
closed routinely. Postoperative fluid therapy, antibiotics, 
analgesic and alternate day dressing of the suture site was 
followed. After 48 hours, the bitch was eating and 
urinating normally and had recovered from the surgery 
without any major complications. Sutures were removed 
on tenth post-operative day.

 According to Jackson (2004) uterine rupture during 
whelping is most likely to occur in cases in which the 
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uterine wall is compromised by the presence of infection, a 
dead foetus, uterine torsion, or futile obstetrics procedures 
or excessively large doses of oxytocin. The reason for 
rupture of uterus in our case may be due to the presence of 
mummified foetus at the caudal end of the right horn. In 
dogs, presence of one or more mummified fetuses along 
with normally developing live fetuses in the same litter 
was observed by (Roberts, 2004). Present case also 
coincides as one mummified and two fully developed dead 
fetus were present. Radiographic examination revealed 
only two clear foetal skeletal structure. The mummified 
foetus could not be visualized in the present case. This is in 
coincidence with the findings of Sharma et al. (2022)  who 
reported foetal mummification in an American Bull dog in 
which three foetal skeletal  structures were visible on plain 
radiograph and upon c-section one live, two fully 
developed dead foetus and three mummified foetus were 
taken out. This indicates that mummified foetus may or may 
not be visible in plain radiographs. Haemato biochemical 
analysis revealed very slight increase in WBC count and 
hypoglycemia. This indicates uterine rupture might have 
occurred recently and since the animal was anorectic 
glucose level was slightly reduced. Johnston et al. (2001) 
observed extra-uterine foetal mummies accidentally found 

in the abdominal cavity covered with omentum or mesentery 
in dogs and cats. But contrary to this mummified foetus 
was present in the uterus and dead foetus was seen in the 
abdominal cavity covered with omentum. In this case the 
attempt was not made to suture the ruptured uterus because 
there were multiple ruptured sites in the horn of the uterus 
and opted OH. The suitable approach for the uterine rupture 
is OH combined with post-operative fluids and antibiotic 
therapy (Singhal et al., 2017; Niwas et al., 2023).

REFERENCES

Jackson, P.G.G. (2004). Post-parturient problems in the dog and cat. In: 
ndJackson, P.G.G. (Edt.). Handbook of Veterinary Obstetrics. (2  

Edn.), London: WB Saunders. pp. 233-237.

Johnston, S.D., Kustritz, M.V.R. and Olson, P.N.S. (2001). Canine 
parturition-eutocia and dystocia. In: Johnston S.D. (Edt.). Canine 
and Feline Theriogenology, WB Saunders, Philadelphia, pp. 
105-128.

Lefebvre, R. (2015). Fetal mummification in the major domestic species: 
current perspectives on causes and management. Vet. Med. Res. 
Rep. 6: 233-244

Niwas, R., Dutt, S. and Dutt, R. (2017). Rupture of uterus in a bitch 
leading to pyoabdomen and its surgical management: A case 
report. Theriogenol. Insight. 7(2): 71-73.

Niwas, R., Jinagal, S., Amandeep, Anil and Dutt, R. (2023). Uterine rupture 
associated with uterine torsion in a pregnant bitch. Indian J. 
Anim. Reprod. 44(2): 93-95.

Planellas, M., Martin, N., Pons, C., Font, J. and Cairo, J. (2012). Mummified 
fetus in the thoracic cavity of a domestic short-haired cat. Top. 
Companion Anim. Med. 27: 36-37.

ndRoberts, S.J. (2004). Veterinary Obstetric and Genital Disease. (2  
Edn.), CBS Publishers and Distributors, India. pp. 160-162.

Sharma, P., Kumar, P., Sharma, A., Negi, V., Kumar, H., Sood, P. and 
Sharma, A. (2022). A rare case of haematic fetal mummification 
in an American Bully Dog. Int. J. Livest. Res. 12(12): 23-26.

Singh, G., Dutt, R., Kumar, S., Kumari, S. and Chandolia, R.K. (2019). 
Gynaecological problems in she dogs. Haryana Vet. 58(SI): 8-15.

Singhal, S., Ahuja, A.K., Shivkumar, D.S. and Singh, A.K. (2017). 
Uterine rupture and ectopic pregnancy in a bitch: A special case. 
Int. J. Pure App. Biosci. 5(5): 641-643.

 Fig. 3. One mummified fetus, two dead foetus and uterus with ovary

 Fig. 1. Foetus in the abdominal cavity  Fig. 2. Multiple spots of ruptured uterus

137

tumour cells are round to oval, centrally placed, 
ovoidnucleus with moderate amount of eosinophilic 
cytoplasm. In few areas, the neoplastic cells are arranged 
radially around the small blood vessels called as palisade 
type (Figs. 3 & 4). The central portion of tumour mass had 
haemorrhages and necrosis. The histological features were 
consistent with the findings of Sivacolundhu et al. (2001), 
Oviedo-Peñata et al. (2020) and Kamdi, (2023).

 The neoplastic granulosa cells showed moderate 
positive reaction for pan-cytokeratin and negative for 
vimentin. This correlated with the finding of Riccardi et al. 
(2015) who reported that cytokeratin AE1/AE3 was 
positive for all epithelial derived ovarian tumours and 6 of 
8 granulosa cell tumours where as granulosa and epithelial 
cell tumours showed variable expression pattern for 
vimentin. Another study suggested that most of the 
sexcord stromal tumours were positive for AE1/AE3 
except for palisade type (Akihara et al., 2007). Granulosa 
cells and associated tumours were invariably negative for 
HBME-1, however 17 out of 18 ovarian epithelial cancers 
and normal ovarian surface epithelium tested positive 
(Banco et al., 2011). There are controversies in selection of 
IHC marker panel for differentiating the ovarian tumours 
in dogs so a comprehensive study is required.

 Based on the histological feature of palisade 
arrangement of neoplastic cells around the blood vessels 
and positive reaction of neoplastic cells to pan cytokeratin 
by immuno-histochemistry the tumour was confirmed as 
granulosa cell tumour.
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SUMMARY

 Granulosa cell tumour morphology is highly variable and creates diagnostic challenges. The present study investigated the morphological 
pattern, expression of pan-cytokeratin and vimentin in canine granulosa cell tumour. A ten year old female Great Dane was presented with the history 
of distended abdomen. Histologically the tumour mass consist of round to oval cells with ovoid nucleus arranged in sheets and radially around the 
small blood vessels. Immuno-histologically, the tumour cells were positive for pan-cytokeratin and negative for vimentin. Based on histology and 
immunohistochemistry the tumour was diagnosed as granulosa cell tumour.

Keywords: Dog, Granulosa cell tumour, Pan-cytokeratin, Vimentin
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 Canine ovarian neoplasms are categorized into four 
types depending on cell origin, epithelial tumours, germ 
cell tumours, sex cord stromal tumours and mesenchymal 
tumours (Agnew and Mac Lachlan, 2016). Among the 
ovarian tumours epithelial origin (46%) were more 
common than sex cord stromal (34%) and germ cell origin 
(20%) (Patnaik and Greenlee, 1987). Granulose cell 
tumours (GCTs) are relatively uncommon in canines 
compared to equines and bovines. This tumour arises from 
sex-cord stromal cells and observed in bitches along with 
other types of sex-cord stromal tumours (Perez-Marin et 
al., 2014; Kamdi et al., 2023). The GCTs are mostly round 
to spherical in shape, smooth surfaced and the size ranging 
from 20 to 30 cm diameter (Foster, 2006).

 GCTs secrete more progesterone, estradiol and 
alpha-inhibin (Pluhar et al., 1995), which results in swelling 
of vulva with vaginal discharge, persistent estrus, alopecia 
(Buijtels et al., 2010) and vaginal prolapse (Nak et al., 
2012). Histologically variety of growth patterns were 
observed in GCTs which includes macrofollicular, 
microfollicular, diffuse, trabecular and Sertoli-like, which 
is reported both in dogs and human beings. (Scully,1999; 
Riccardi et al., 2007). Granulosa cell tumours are very 
heterogeneous in both humans and dogs, which leads to 
diagnostic challenges. While immunohistochemistry 
(IHC) is widely used in human pathology to diagnose 
granulosa cell tumour, limited studies are available in dogs 
(Riccardi et al., 2007). The present study record the 
histological and immune-histochemical characters of 
granulosa cell tumour in a dog.

 A ten year-old female Great Dane was presented to 
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treatment with the complaint of recurrent mammary 
tumour and distended abdomen. The hemato-biochemical 
values were within normal range except slight monocytosis. 
The intra abdominal mass was surgically removed and 
fixed in 10 percent formalin for histopathological 
examination. The formalin fixed tissue sample was 
processed, embedded in paraffin waxthen sections were 
taken at 4 µm thickness and stained in Haematoxylin and 
Eosin (H&E). Another set of tissue sections were taken in 
poly L lysine coated slides and subjected to pan-
cytokeratin and vimentin staining. The IHC was performed 
as per the standard protocol described by manufacturer 
(Pathn Situ).

 As per the published literature the epithelial ovarian 
tumours are more common than germ cell tumours and sex 
cord stromal tumours (Patnaik and Greenlee, 1987). The 
mean agefor ovarian neoplasia in dogs were 10 years and 
ranging from 10 to 14 years, except with teratoma. The 
mean age of teratoma was 4 years and ranging from 2 to 9 
years (Patnaik and Greenlee, 1987). In the current study, 
the age of the dog was 10 years, this is well agreed with the 
findings of Patnaik and Greenlee (1987). Clinical examination 
revealed distended abdomen and serosanguineous discharge 
from the edematous vulva. Generally the dogs with granulosa 
cell tumour showed distended abdomen, lethargy, 
depression, vulvar swelling with bleeding, enlarged nipples, 
pyometra, cystic endometrial hyperplasia, persistent 
estrus and ascites (Zanghi et al., 2007; Goto et al., 2021). 
In Indian scenerio, invariably ovarian granulosa cell 
tumours are associated with pyometra (Khokhar et al., 
2022; Kumar et al., 2024; Narwade et al., 2024) this might 
be due to lack of awareness regarding ovariohysterectomy 
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practice followed in dogs. Further the retrospective studies 
on the clinical diagnostic aspects and biomarker analysis 
in ovarian granulosa cell tumours are spare in India.

 On physical examination, firm multiple palpable 
masses were appreciable in the mid abdomen and a firm 
irregular mass was seen in the left caudal mammary gland. 
The gross examination revealed a firm mass about 15×25 
cm in size with cystic space. The cut surface was gray to 

brown in colour (Fig. 1). The ovarian neoplasms were 
mostly unilateral (84 percent) except for Sertoli-Leydig 
cell tumours, which were bilateral nature (36 percent) 
(Patnaik and Greenlee, 1987) where as Chung et al. (2013) 
reported a rare bilateral ovary granulosa cell tumour with 
complex mammary carcinoma in a poodle dog. 
Histologically the tumour mass consistof sheet of cells 
with minimal stroma (Fig. 2) and follicular patterns. The 

Fig. 1. Granulosa cell tumour- Firm grey mass with cystic spaces.

Fig. 3. Neoplastic cells are arranged radially around the blood vessels, 
H&E x 100.

Fig. 5. Neoplastic cells showing positive reaction to pan-cytokeratin 
IHC x 100.

Fig. 2. Granulosa cell tumour showing sheet of neoplastic cells with 
minimal stroma, H&E x 100.

Fig. 4. Higher magnification of Fig. 3 H&E x 400.

Fig. 6. Neoplastic cells are negative for vimentin but stromal cells are 
positive. IHC x 100.
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 Dystocia refers to any difficulty in the parturition 
process that may reduce neonatal viability, result from 
maternal injury, or require manual assistance (Dutt et al., 
2020). Regardless of the breed, the incidence varies 
between 2-13% in mares (Ellerbrock and Wehrend, 2023). 
Fetal malposition involving limbs and neck during foaling 
is recognized as the single most common cause of dystocia 
in equines. Delay in cases of dystocia may negatively 
impact the survival of foal and mare, and future 
reproductive potential of mare. The proportion of dystocia 
is comparatively high in primiparous animals (Ball, 2005). 
Compared to other animal species, mares are less prone to 
dystocia, but the event is a true emergency and minute-to-
minute creates a difference in the survivability of foal and 
mare (Wilkins, 2008; Ruthrakumar et al., 2023). The 
present case study reports successful management of 
dystocia due to ventral deviation of the fetal neck and 
flexion of one forelimb in a primiparous mare through 
fetotomy.

HISTORY AND OBSERVATIONS

 A primiparous non-descript, a 2-year aged mare with 
ruptured water bags, straining and restlessness for the last 
10 hours was brought to VCC, LUVAS, Hisar. The case for 
first manipulated at the field level by local paravet staff and 
then referred to the LUVAS for further treatment. The 
mucous membranes of the animal were congested.  Rectal 
temperature and pulse rate were 101º F and 60/minute, 
respectively. The tail of the mare was bandaged and the 
perineum was cleaned properly with povidone iodine 
solution before starting obstetrical procedures. Vaginal 
examination with adequate lubrication with liquid paraffin 
after epidural anaesthesia using 3.5 ml of 2% lignocaine 
hydrochloride between first and second coccygeal vertebrae 
revealed scanty fetal fluid, dead fetus in anterior longitudinal 

presentation and dorso-pubic position with one forelimb 
extended in the birth canal and the second forelimb and 
head deviated in downward direction. The absence of fetal 
reflexes confirmed the presence of the dead fetus.

TREATMENT AND DISCUSSION

 Through obstetrical manoeuvres both the forelimbs 
were corrected and extended but the head was still not 
approachable. Further attempts were made to correct the 
posture and an eye hook was applied at the mandible and 
mild traction was applied which led to the fracture of the 
mandible. So, it was decided to go for fetotomy of the left 
forelimb and the head was brought into the birth canal. As 
the size of the pelvic cavity was smaller, the fetotomy of 
the fetal head was done at the level of the base of the neck 
and then traction was applied using a snare on the right 

rd thforelimb and eye hook between 3  and 4  thoracic 
vertebrae to deliver the foetus (Fig. 1). The dehiscence of 
placenta took place with delivery of the fetus. The mare 
was administered with Inj. Normal Saline 2 litres IV, Inj. 
Oxytocin 20 I.U. IV in 500 ml Normal Saline Solution, Inj. 
Ceftriaxone 4 g IM, Inj. Metronidazole 3500 mg IV, Inj. 
Chlorpheniramine maleate 159.25 mg IM, and Inj. 
Ascorbic Acid 5000 mg IM. The treatment was advised for 
the next five days. The mare recovered without any 
complications.

 The incidence of dystocia is lower in equines than in 
bovines, but the postural defects of limbs in equines result 
into serious difficulty in parturition than in bovines (Singh 
et al., 2017). Different obstetrical manoeuvres for 
resolving dystocia in equines for assisted vaginal delivery 
include repulsion, rotation, version and extension. 
Likewise, for controlled vaginal delivery caesarean 
section and fetotomy are the two options. Malposture of 
fetal extremities in the equines is the root cause of dystocia, 

SUMMARY

 A primiparous non-descript mare suffering from dystocia for the last 10 hours was brought to the Veterinary Clinical Complex (VCC). Per-
vaginal examination with proper lubrication with liquid paraffin revealed the presence of a dead fetus with one forelimb extended in the birth canal 
and the other forelimb and head deviated in the downward direction. As fetal fluid was scanty and the pelvis of the dam was narrow, manual per-
vaginal delivery of the male fetus was performed following fetotomy.  The dam had an uneventful recovery after 7 days post-partum.
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however faulty presentation and positions also occur to a 
lesser extent (Dutt et al., 2020).  When the fetus is dead, 
fetal fluid is scanty, the uterus is contracted and 
manipulations are not practicable, the immediate decision 
for further line of treatment should be undertaken. As per 
Vandeplassche et al. (1971) fetotomy in equines causes a 
lower mortality rate than caesarean operation.  Fetotomy is 
talented task in mares than in bovines because the birth 
cavity is longer and the fetal membranes may shed off 
faster (Frazer, 2001). Due care and expertise are required 
for fetotomy in equines, otherwise it may be potentially 
hazardous for the dam (Higgins and Wright, 1999; Singh et 
al., 2017). Caesarean section should be the last resort to 
relieve dystocia in equines because it can adversely affect 
the dam's general health and future fertility (Abernathy-
Young et al., 2012). The post-partum complications 
associated with caesarean section in equines include 

haemorrhage, peritonitis, incisional infection, retained 
placenta, toxic metritis and even death.  In the current case 
study, the dystocia was resolved through fetotomy with 
utmost care to deliver the dead fetus. In the present case, 
fetotomy was a clear-sighted decision to save the life of the 
dam.
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Fig. 1. Dead Fetus delivered through fetotomy


