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ABSTRACT

 The present study was carried out on ten pairs of testis from mature non-descript buck irrespective of breed presented for slaughter at 
government approved slaughter house to evaluate the testicular parameters vis-a-vis semen quality obtained from cauda epididymis of bucks. All the 
testicular and epididymal parameters were differed non-significantly between left and right testis. Further, the correlation coefficients among paired 
testicular, epididymal and cauda epididymal buck spermatozoa parameters revealed that, testicular length had significant (p<0.001) positive 
correlation with testicular diameter, testicular weight, testicular volume, epididymal weight, epididymal length and dead count while negative 
correlation with live count. The testicular diameter had significant (p<0.01) positive correlation with testicular weight, testicular volume, epididymal 
weight and epididymal length. The testicular weight had significant (p<0.001) positive correlation with testicular volume, epididymal weight and 
epididymal length. The testicular volume had significant (p<0.05) positive correlation with epididymal weight and epididymal length. The 
epididymal weight had significant (p<0.001) positive correlation with epididymal length. The epididymal length had significant (p<0.05) positive 
correlation with dead count and negative correlation with live count. 

Keywords: Biometry, Buck, Correlation, Epididymal, Testicular parameters
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 Generally, body size and testicular measurements 
are important parameters utilized in breeding soundness 
evaluations. Live body weight and testicular size has been 
found to generally indicate the production of viable 
spermatozoa by the male. The potential of testicular 
measurements as selection criteria for improving male 
fertility has already been indicated in cattle (Morris and 
Cullen, 1994), sheep (Rege et al., 2000) and goats (Bongso 
et al., 1982). Testicular size in sheep has also been found to 
be correlated to semen production and the immediate 
phenotypic response in lambing rate (AL-Nakib et al., 
1986). Testicular biometry is also helpful for diagnosis, 
control and treatment of sub-fertility and infertility. It also 
gives an indication about sperm concentration in the 
ejaculate of mature males. Egbunike et al. (1976) reported 
that morphometric analysis on the testes of any species or 
breed is necessary in assessing and estimating qualitative 
changes in testicular components and spermatogenic 
functions. Its function includes storage, maturation and 
absorption of sperm cells.

 Testicular parameters would suggest the level of 
sexual activity and semen production from the daily sperm 
production potential in buck (Leal et al., 2004). Therefore, 
this study was designed to evaluate the testicular biometry 
and its correlation with cauda epididymal buck seminal 
attributes.

MATERIALS AND METHODS

 The present study was carried out in mature non-
descript buck irrespective of breed presented for slaughter 

at government approved slaughter house. Apparently 
healthy animals with good body condition at the time of 
slaughter were selected. Ten pairs (n=20 testes) of testicles 
were collected immediately after slaughter under strict 
hygienic conditions and transferred to the laboratory in ice 
packs as early as possible. The laboratory processing of 
testes was carried out immediately reaching the laboratory. 
Testes were washed and cleaned with saline solution. 
Fascia, blood vessels and sheath of testes were removed 
with the help of BP blade and thumb forceps. Care was 
taken to prevent the damage to the epididymis.

 The epididymides were carefully separated from 
each testis using the sterile BP blade and various testicular 
and epididymal parameters were measured for right and 
left testicles separately. Testicular Length (TL), Testicular 
diameter (TD) and Epididymal Length (EL) were 
measured by scrotal tape. Testicular Weight (TW) and 
Epididymal Weight (EW) were measured using sensitive 
electronic weighing scale. Testicular volume (TV) was 
measured by water displacement technique described by 
Endale et al. (2009). Testicular density (TDEN) was 
obtained by dividing the TW by TV (Adjibode et al., 2016).

 Spermatozoa were retrieved separately from the 
right and left cauda epididymis at room temperature by the 
incision method. Several small incisions were made on the 
cauda of epididymides to enable spermatozoa swim out in 
to 5 ml pre warmed (37 ºC) tris egg yolk citrate (TEYC) 
diluter in a Petri dish. TRIS-citric acid-fructose buffer was 
prepared using Tris (2.42 g), Sodium citrate (1.36 g), 
Fructose (1g), Streptomycin (0.1g), Penicillin (1 lakh IU) *Corresponding author: rambaldaniya143@gmail.com
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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Figure 1: Cyclic conditions for PCR profiling for detection of 
Salmonella genes
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Fig. 1. Histogram depicting frequency distribution of animal
right score of respondents
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 The estrus 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 synchronisation protocols in 
crossbred postpartum cows.

MATERIAL AND METHODS

 A total of 20 healthy crossbred cows at 60-90 days 

COMPARATIVE EFFICACY OF SYNCHRONIZATION PROTOCOLS FOR IMPROVING 
FERTILITY IN POSTPARTUM CROSSBRED DAIRY COWS

RATNAPARKHI A.R., DESHMUKH S.G.*, BIRADE H.S., KALE V.B., HARKAL S.B. and JADHAO A.D.
Department of Animal Reproduction, Gynaecology and Obstetrics,

Post Graduate Institute of Veterinary and Animal Sciences, Akola-444104, India

Received: 20.03.2019; Accepted: 13.05.2019

Haryana Vet. (Dec., 2019) 58(2), 166-169 Research Article

ABSTRACT

 The objective of present research work was to study the efficacy of two different synchronization protocols for improving the fertility in 
postpartum crossbred cows. A totah protocol induces better estrus response and first service conception rate in postpartum cows. 
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named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync

Fig. 1. Semilogarithmic plot of plasma concentration time profile of 
amoxicillin and cloxacillin following single dose (10 mg/kg) i.v. and 
i.m. administration in sheep (n=4)
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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ABSTRACT

 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
polymorphonuclear neutrophils (PMN) cell coun
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Table 1

Testicular and epididymal parameters of right and left testis with paired cauda epididymal buck spermatozoa parameters 
in buck (Mean ± SE)

Groups (n=10) Testicular and epididymal parameters

3 TL (cm) TD (cm) TW (gm) TV (ml) TDEN (gm/cm ) EW (gram) EL (cm)

LT 7.04±1.03 4.79±0.72 79.03±6.00 86.1±5.66 0.90±0.47 11.35±2.17 12.83±1.56

RT 6.83±0.90 4.78±0.84 75.87±6.05 88.9±6.10 0.88±0.45 11.41±2.07 12.29±1.56

F value 0.25 0.001 0.04 0.03 0.03 0.01 0.25

P value 0.62 0.97 0.85 0.86 0.86 0.92 0.63

Paired cauda epididymal buck spermatozoa parameters (Ten pairs)

Parameters (%) Motility  Live count  Dead Count  HOS reacted Abnormal  Normal Sperm
    Count Sperm Count Count

Value 74.00±1.96 87.70±1.64 12.30±1.64 76.25±2.73 9.60±2.34 90.40±2.35

(LT-Left testis, RT-Right testis, TL-Testicular length, TD-Testicular diameter, TW-Testicular weight,
TV-Testicular volume, TDEN-Testicular density, EW-Epididymal weight, EL-Epididymal length)
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in 100 ml of Milli Q water. Finally, the TEYC dilutor was 
prepared by adding 20% egg yolk in Tris-citric acid-
fructose buffer.

 Retrieved individual cauda epididymal sperm 
samples were extended with TEYC diluter to make a final 
volume of 20 ml and were examined at 37 ºC temperature 
in a microscope for various parameters viz. sperm motility 
(%), live-dead sperm count (%), abnormal and normal 
sperm count (%), HOS reacted sperm count (%).

 The data pertaining to various aspects were 
tabulated and analysed using R-3.3.2 software. The 
differences among the parameter means were carried out 
using appropriate statistical methods, viz. ANOVA, 
DNMRT (Duncan’s New Multiple Range Test). The mean 
differences were considered significant at p<0.05, p<0.01 
and p<0.001. Correlation coefficients (r) were worked out 
between testicular and epididymal biometry as well as 
cauda epididymal semen parameters.

RESULTS AND DISCUSSION

 Testicular and epididymal parameters of all the 
testicles were measured and presented in Table 1. All the 
testicular and epididymal parameters were differed non-
significantly between left and right testis. Similar results 
were reported by Oyeyemi et al. (2012) in Sahel bucks, 
Bhattacharyya et al. (2010) in local sheep of Kashmir 
valley, AL-Mahmodi et al. (2017) in rams and bucks and 
Saurabh et al. (2018) in buffalo bull.

 In present study, the mean value of TD was found 
non-significantly higher in left as compared to right testis. 
In accordance to the present study, Oyeyemi et al. (2012) 
in Sahel bucks, AL-Mahmodi et al. (2017) in rams, and 

Saurabh et al. (2018) in buffalo bull also found non-
significantly higher TD in left as compared to right testis. 
However, opposing to the present findings AL-Mahmodi 
et al. (2017) reported significantly higher testicular 
diameter in left as compared to right testis in bucks.  
The mean value of TW found in present study was non-
significantly higher in left as compared to right testis. 
Similarly, Oyeyemi et al. (2012) in Sahel bucks, Saurabh 
et al. (2018) in buffalo bull and Bhattacharyya et al. (2010) 
in local sheep of Kashmir valley reported non-
significantly higher value of TW in left as compared to 
right testis. However, contrary to the findings of present 
study, AL-Mahmodi et al. (2017) in rams and bucks and 
Abdullahi et al. (2012) in camel found non-significantly 
higher TW in right as compared to left testis.

 In present study, the mean value of TV found was 
non-significantly higher in right as compared to left testis. 
Similar outcome was observed by Abdullahi et al. (2012) 
in camel. However, opposing to the present findings, AL-
Mahmodi et al. (2017) found significant difference 
between testicular volume of left and right testis in rams 
and bucks. The mean value of TDEN was found non-
significantly higher in left as compared to right testis 
which was in accordance with the findings of Abdullahi et 
al. (2012) in camel.

 In present study, the mean value of EL was observed 
non-significantly higher in left as compared to right 
epididymis. Similar results were also reported by Oyeyemi 
et al. (2012) in Sahel bucks, Saurabh et al. (2018) in 
buffalo bull, Abdullahi et al. (2012) in camel and 
Bhattacharyya et al. (2010) in local sheep of Kashmir 
valley. The mean value of EW found in present study was 
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non-significantly higher in right as compared to left 
epididymis. Contrary to the present findings, Saurabh et al. 
(2018) in buffalo bull and Abdullahi et al. (2012) in camel 
found non-significantly (p<0.05) higher values of 
epididymal weight in left as compared to right epididymis.

 The percentage of motility, live sperm count, dead 
sperm count, Host reacted sperm count, abnormal sperm 
count and normal sperm count for paired cauda epididymal 
spermatozoa found in present study were 74.00±1.96, 
87.70±1.64, 12.30±1.64, 76.25±2.73, 9.60±2.34 and 
90.40±2.35 %, respectively.

 Correlation coefficients (r) among testicular as well 
as epididymal parameters and cauda epididymal buck 
spermatozoa parameters (Table 2) for paired testes 
revealed that TL had significant (p<0.001) positive 
correlation with TD (0.839), TW (0.946), TV (0.750), EW 
(0.882), EL (0.901) and DC (0.593) while negative 
correlation with LC (-0.593). Further, the TD had also a 
significant (p<0.001) positive correlation with TW 
(0.805), TV (0.649), EW (0.723) and EL (0.691). 
Similarly, TW also showed the significant (p<0.001) 
positive correlation with TV (0.780), EW (0.958), EL 
(0.925) and DC (0.548) while negative correlation with LC 
(-0.548) and HOS reacted SC (-0.453). Same way, the TV 
had also a significant (p<0.001) positive correlation with 
EW (0.730), EL (0.677) and DC (0.601) whereas negative 
correlation with LC (-0.601). Likewise, a significant 
(p<0.001) positive correlation was also found between TD 
and EL (0.457), EW and EL (0.911), EW and DC (0.458) 
whereas negative correlation between EW and LC (-0.458) 
as well as EW and HOS reacted SW (-0.468). Moreover, 

the EL had significant (p<0.01) positive correlation with 
DC (0.567) though negative correlation with LC (-0.567).

 The findings of present study were in close 
agreement with the reports of Gemeda and Workalemahu 
(2017) who have also reported a highly significant 
(p<0.01) positive correlation for TL and TD, TL and TW, 
TD and TW, TD and EW, TL and EW, TV and TW, TV and 
TL, TV and TD, TW and EW and TV and EW in bucks. 
Same way, Abdou et al. (1978) also observed highly 
significant positive correlation (p<0.001) between paired 
testicular volume and paired testicular weight as well as 
paired testicular weight and epididymal weight in rams. 
Further, Agga et al. (2011) also found a significant positive 
correlation for TV and TW followed by TD and TV, TD 
and TW, TL and TW, TL and TV, TW and EW, TV and EW, 
TD and TL, TD and EW and TL and EW.

 Likewise, Abdullahi et al. (2012) also found that, 
paired testis weight had significant positive correlation 
with epididymal weight, testicular volume and epididymal 
length and non-significant positive correlation with 
testicular density. They also found significant positive 
correlation between paired epididymal weight and 
testicular volume, epididymal weight and epididymal 
length as well as non-significant positive correlation 
among paired epididymal weight and testicular density. 
Further, they reported significant positive correlation 
between testicular volume and epididymal length whereas 
non-significant negative correlation between testicular 
volume and testicular density in camels. However, 
contrary to the findings of present study they observed 
non-significant negative correlation between mean 

Table 2

Correlation coefficients (r) among paired testicular, epididymal and cauda epididymal buck spermatozoa parameters (Ten pairs)

Traits TL TD TW TV TDEN EW EL MOT LC DC HR AB NOR

TL -            

TD 0.839*** -           

TW 0.946*** 0.805*** -          

TV 0.750*** 0.649** 0.780*** -         

TDEN 0.400 0.336 0.386 -0.244 -        

EW 0.882*** 0.723*** 0.958*** 0.730*** 0.382 -       

EL 0.901*** 0.691*** 0.925*** 0.677*** 0.457* 0.911*** -      

MOT -0.249 -0.200 -0.247 -0.140 -0.182 -0.113 -0.214 -     

LC -0.593** -0.432 -0.548* -0.601** -0.068 -0.458* -0.567** 0.246 -    

DC 0.593** 0.432 0.548* 0.601** 0.068 0.458* 0.567** -0.246 -1.0*** -   

HR -0.399 -0.196 -0.453* -0.275 -0.278 -0.468* -0.318 0.165 0.157 -0.157 -  

AB -0.302 -0.357 -0.224 -0.271 0.123 -0.147 -0.183 -0.102 0.210 -0.210 -0.240 - 

NOR 0.302 0.357 0.224 0.271 -0.123 0.147 0.183 0.102 -0.210 0.210 0.240 -1.0*** -

*** Significant at p<0.001; ** Significant at p<0.01; * Significant at p<0.05.
(TL-Testicular length, TD-Testicular diameter, TW-Testicular weight, TV-Testicular volume, TDEN-Testicular density, EW-Epididymal weight,
EL-Epididymal length, MOT- Motility, LC-Live count, DC-Dead count, HR- HOS Reacted, ABN-Abnormal, NOR-Normal)
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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Figure 1: Cyclic conditions for PCR profiling for detection of 
Salmonella genes
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Fig. 1. Histogram depicting frequency distribution of animal
right score of respondents
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Table 1

Testicular and epididymal parameters of right and left testis with paired cauda epididymal buck spermatozoa parameters 
in buck (Mean ± SE)

Groups (n=10) Testicular and epididymal parameters

3 TL (cm) TD (cm) TW (gm) TV (ml) TDEN (gm/cm ) EW (gram) EL (cm)

LT 7.04±1.03 4.79±0.72 79.03±6.00 86.1±5.66 0.90±0.47 11.35±2.17 12.83±1.56

RT 6.83±0.90 4.78±0.84 75.87±6.05 88.9±6.10 0.88±0.45 11.41±2.07 12.29±1.56

F value 0.25 0.001 0.04 0.03 0.03 0.01 0.25

P value 0.62 0.97 0.85 0.86 0.86 0.92 0.63

Paired cauda epididymal buck spermatozoa parameters (Ten pairs)

Parameters (%) Motility  Live count  Dead Count  HOS reacted Abnormal  Normal Sperm
    Count Sperm Count Count

Value 74.00±1.96 87.70±1.64 12.30±1.64 76.25±2.73 9.60±2.34 90.40±2.35

(LT-Left testis, RT-Right testis, TL-Testicular length, TD-Testicular diameter, TW-Testicular weight,
TV-Testicular volume, TDEN-Testicular density, EW-Epididymal weight, EL-Epididymal length)
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in 100 ml of Milli Q water. Finally, the TEYC dilutor was 
prepared by adding 20% egg yolk in Tris-citric acid-
fructose buffer.

 Retrieved individual cauda epididymal sperm 
samples were extended with TEYC diluter to make a final 
volume of 20 ml and were examined at 37 ºC temperature 
in a microscope for various parameters viz. sperm motility 
(%), live-dead sperm count (%), abnormal and normal 
sperm count (%), HOS reacted sperm count (%).

 The data pertaining to various aspects were 
tabulated and analysed using R-3.3.2 software. The 
differences among the parameter means were carried out 
using appropriate statistical methods, viz. ANOVA, 
DNMRT (Duncan’s New Multiple Range Test). The mean 
differences were considered significant at p<0.05, p<0.01 
and p<0.001. Correlation coefficients (r) were worked out 
between testicular and epididymal biometry as well as 
cauda epididymal semen parameters.

RESULTS AND DISCUSSION

 Testicular and epididymal parameters of all the 
testicles were measured and presented in Table 1. All the 
testicular and epididymal parameters were differed non-
significantly between left and right testis. Similar results 
were reported by Oyeyemi et al. (2012) in Sahel bucks, 
Bhattacharyya et al. (2010) in local sheep of Kashmir 
valley, AL-Mahmodi et al. (2017) in rams and bucks and 
Saurabh et al. (2018) in buffalo bull.

 In present study, the mean value of TD was found 
non-significantly higher in left as compared to right testis. 
In accordance to the present study, Oyeyemi et al. (2012) 
in Sahel bucks, AL-Mahmodi et al. (2017) in rams, and 

Saurabh et al. (2018) in buffalo bull also found non-
significantly higher TD in left as compared to right testis. 
However, opposing to the present findings AL-Mahmodi 
et al. (2017) reported significantly higher testicular 
diameter in left as compared to right testis in bucks.  
The mean value of TW found in present study was non-
significantly higher in left as compared to right testis. 
Similarly, Oyeyemi et al. (2012) in Sahel bucks, Saurabh 
et al. (2018) in buffalo bull and Bhattacharyya et al. (2010) 
in local sheep of Kashmir valley reported non-
significantly higher value of TW in left as compared to 
right testis. However, contrary to the findings of present 
study, AL-Mahmodi et al. (2017) in rams and bucks and 
Abdullahi et al. (2012) in camel found non-significantly 
higher TW in right as compared to left testis.

 In present study, the mean value of TV found was 
non-significantly higher in right as compared to left testis. 
Similar outcome was observed by Abdullahi et al. (2012) 
in camel. However, opposing to the present findings, AL-
Mahmodi et al. (2017) found significant difference 
between testicular volume of left and right testis in rams 
and bucks. The mean value of TDEN was found non-
significantly higher in left as compared to right testis 
which was in accordance with the findings of Abdullahi et 
al. (2012) in camel.

 In present study, the mean value of EL was observed 
non-significantly higher in left as compared to right 
epididymis. Similar results were also reported by Oyeyemi 
et al. (2012) in Sahel bucks, Saurabh et al. (2018) in 
buffalo bull, Abdullahi et al. (2012) in camel and 
Bhattacharyya et al. (2010) in local sheep of Kashmir 
valley. The mean value of EW found in present study was 
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non-significantly higher in right as compared to left 
epididymis. Contrary to the present findings, Saurabh et al. 
(2018) in buffalo bull and Abdullahi et al. (2012) in camel 
found non-significantly (p<0.05) higher values of 
epididymal weight in left as compared to right epididymis.

 The percentage of motility, live sperm count, dead 
sperm count, Host reacted sperm count, abnormal sperm 
count and normal sperm count for paired cauda epididymal 
spermatozoa found in present study were 74.00±1.96, 
87.70±1.64, 12.30±1.64, 76.25±2.73, 9.60±2.34 and 
90.40±2.35 %, respectively.

 Correlation coefficients (r) among testicular as well 
as epididymal parameters and cauda epididymal buck 
spermatozoa parameters (Table 2) for paired testes 
revealed that TL had significant (p<0.001) positive 
correlation with TD (0.839), TW (0.946), TV (0.750), EW 
(0.882), EL (0.901) and DC (0.593) while negative 
correlation with LC (-0.593). Further, the TD had also a 
significant (p<0.001) positive correlation with TW 
(0.805), TV (0.649), EW (0.723) and EL (0.691). 
Similarly, TW also showed the significant (p<0.001) 
positive correlation with TV (0.780), EW (0.958), EL 
(0.925) and DC (0.548) while negative correlation with LC 
(-0.548) and HOS reacted SC (-0.453). Same way, the TV 
had also a significant (p<0.001) positive correlation with 
EW (0.730), EL (0.677) and DC (0.601) whereas negative 
correlation with LC (-0.601). Likewise, a significant 
(p<0.001) positive correlation was also found between TD 
and EL (0.457), EW and EL (0.911), EW and DC (0.458) 
whereas negative correlation between EW and LC (-0.458) 
as well as EW and HOS reacted SW (-0.468). Moreover, 

the EL had significant (p<0.01) positive correlation with 
DC (0.567) though negative correlation with LC (-0.567).

 The findings of present study were in close 
agreement with the reports of Gemeda and Workalemahu 
(2017) who have also reported a highly significant 
(p<0.01) positive correlation for TL and TD, TL and TW, 
TD and TW, TD and EW, TL and EW, TV and TW, TV and 
TL, TV and TD, TW and EW and TV and EW in bucks. 
Same way, Abdou et al. (1978) also observed highly 
significant positive correlation (p<0.001) between paired 
testicular volume and paired testicular weight as well as 
paired testicular weight and epididymal weight in rams. 
Further, Agga et al. (2011) also found a significant positive 
correlation for TV and TW followed by TD and TV, TD 
and TW, TL and TW, TL and TV, TW and EW, TV and EW, 
TD and TL, TD and EW and TL and EW.

 Likewise, Abdullahi et al. (2012) also found that, 
paired testis weight had significant positive correlation 
with epididymal weight, testicular volume and epididymal 
length and non-significant positive correlation with 
testicular density. They also found significant positive 
correlation between paired epididymal weight and 
testicular volume, epididymal weight and epididymal 
length as well as non-significant positive correlation 
among paired epididymal weight and testicular density. 
Further, they reported significant positive correlation 
between testicular volume and epididymal length whereas 
non-significant negative correlation between testicular 
volume and testicular density in camels. However, 
contrary to the findings of present study they observed 
non-significant negative correlation between mean 

Table 2

Correlation coefficients (r) among paired testicular, epididymal and cauda epididymal buck spermatozoa parameters (Ten pairs)

Traits TL TD TW TV TDEN EW EL MOT LC DC HR AB NOR

TL -            

TD 0.839*** -           

TW 0.946*** 0.805*** -          

TV 0.750*** 0.649** 0.780*** -         

TDEN 0.400 0.336 0.386 -0.244 -        

EW 0.882*** 0.723*** 0.958*** 0.730*** 0.382 -       

EL 0.901*** 0.691*** 0.925*** 0.677*** 0.457* 0.911*** -      

MOT -0.249 -0.200 -0.247 -0.140 -0.182 -0.113 -0.214 -     

LC -0.593** -0.432 -0.548* -0.601** -0.068 -0.458* -0.567** 0.246 -    

DC 0.593** 0.432 0.548* 0.601** 0.068 0.458* 0.567** -0.246 -1.0*** -   

HR -0.399 -0.196 -0.453* -0.275 -0.278 -0.468* -0.318 0.165 0.157 -0.157 -  

AB -0.302 -0.357 -0.224 -0.271 0.123 -0.147 -0.183 -0.102 0.210 -0.210 -0.240 - 

NOR 0.302 0.357 0.224 0.271 -0.123 0.147 0.183 0.102 -0.210 0.210 0.240 -1.0*** -

*** Significant at p<0.001; ** Significant at p<0.01; * Significant at p<0.05.
(TL-Testicular length, TD-Testicular diameter, TW-Testicular weight, TV-Testicular volume, TDEN-Testicular density, EW-Epididymal weight,
EL-Epididymal length, MOT- Motility, LC-Live count, DC-Dead count, HR- HOS Reacted, ABN-Abnormal, NOR-Normal)
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
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testicular density and epididymal length in camels.

 Moreover, Ibrahim et al. (2012) also reported a 
significant (p<0.001) positive correlations for TW and TV 
(r=0.998), TW and EW (r=0.919), EW and TV (r=0.906), 
TV and TL (r=0.862) and TW and TL (r=0.828) in rams but 
non-significant positive correlations for TW and EL 
(r=0.781), EW and EL (r=0.766), EL and TV (r=0.749), 
EW and TL (r=0.670) and EL and TL (r=0.362). However, 
contrary to the results of present study they found negative 
correlations between EL and TD (r=-0.478), EW and TD 
(r=-0.521), TW and TD (r=-0.615), TV and TD (r=-0.639) 
and TD and TL (r=-0.747).

 Contrary to the present findings Bukar et al. (2017) 
found that, testicular weight, testicular length, testicular 
volume and epididymal weight showed non-significant 
positive correlation with epididymal sperm motility in 
bucks. However, they reported non-significant negative 
correlation between epididymal length and epididymal 
sperm motility which was in accordance to the present 
results. Further, Ajani et al. (2015) reported non-
significant negative correlation of extra-gonadal sperm 
motility with testicular weight, testicular diameter, 
testicular length and epididymal length which supports the 
findings of present study.  
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ABSTRACT

 The objective of present study was to evaluate the difference between pre-ovulatory follicle size and subsequent corpus luteum in repeat 
breeder cows following synchronization with Ovsynch (GnRH based) and modified Ovsynch (hCG based) protocols. The mean diameter of pre-
ovulatory follicle in the cows treated with GnRH (11.48±0.44 mm;n=7) was significantly lower (p<0.05) in comparison to hCG (14.31±1.18 mm; 
n=7) treated cows.The mean diameter of corpus luteum on day 6 post AI in the cows treated with GnRH (16.11±0.45 mm; n=7) was significantly 
higher (p<0.05) than hCG (13.37±1.66 mm; n=7) treated cows.The difference between mean pre-ovulatory follicular diameter in pregnant 
(11.54±0.50 mm; n=5) and non-pregnant (11.35±1.25 mm; n=2) cows was not statistically significant (p>0.05) but difference between mean corpus 
luteum diameter on day 6 post AI in pregnant (16.7±0.37 mm; n=5) and non-pregnant (14.65±0.15 mm; n=2) cows was statistically significant 
(p<0.05) in GnRH based synchronization group. However, in hCG based synchronization group, mean pre-ovulatory follicle and corpus luteum 
diameter in pregnant and non-pregnant cows varied non-significantly (p>0.05). 

Keywords: Cows, GnRH, hCG, Repeat breeder,Synchronization protocols
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 Reproductive performance is one of the most 
important factors affecting dairy farm profitability and the 
development of national economy, as well as the living 
standard of rural and urban societies. There are many 
factors that affect reproductive performance, such as high 
milk production, negative energy balance, low detection 
rate for estrus, and increased embryonic loss in dairy cows. 
Therefore, size of the pre-ovulatory follicle could be an 
important factor for adequate luteal function and 
subsequent embryonic survival (Vasconcelos et al., 2013). 
Several studies have also focused on the follicle size at the 
time of artificial insemination (AI) and the relations 
between follicle size and several aspects of the subsequent 
reproductive hormonal profile and fertility in lactating 
dairy cows (Lopes et al., 2007; Kapse et al., 2017). So the 
present study envisages the effectiveness of GnRH and 
hCG based synchronization protocols in formation of pre-
ovulatory follicle and subsequent corpus luteum (CL).

MATERIALS AND METHODS

 The present study was carried out in 14 repeat 
breeder cows of Instructional Livestock Farm Complex 
(ILFC) of CSK Himachal Pradesh KrishiVishvavidyalya, 
Palampur (32.6 ºN, 76.3 ºE, altitude 1290.8 m).In Group 1 
(G1), estrus synchronization via Ovsynch protocol was 
initiated in 7 cows with the aim of initiation and 
development of the follicular wave on day 0 i.e., day 6 of 
estrous cycle and 10 μg Buserelin acetate was 
administered by intramuscular route. On day 7, i.e. day 13 
of the estrous cycle, 500 μg Cloprostenol was administered 
intramuscularly as an exogenous source for initiation of 
the lysis of CL. On day 9, i.e. day 15 of the estrous cycle, 

10 μg Buserelin acetate was administered with the aim of 
supporting the ovulation of tertiary follicle developed in 
the new wave and fixed timed artificial insemination 
(FTAI) was done on day 10, i.e. day 16 of estrous cycle and 
day 11, i.e. day 17 of estrous cycle. In Group 2 (G2), 
Modified Ovsynch protocol for synchronization was 
started in 7 cows on day 0 with the aim of initiation and 
development of the follicular wave and 3000 I.U. of hCG 
was administered by intramuscular route. On day 7, 500 μg 
Cloprostenol was administered intramuscularly as an 
exogenous source for initiation of the lysis of the corpus 
luteum. On day 9, 3000 I.U. of hCG was administered 
intramuscularly with the aim of supporting the ovulation 
of the tertiary follicle developed in the new wave and FTAI 
was done on day 10 and 11. The impact of treatment on 
follicular dynamics was evaluated by measuring the size of 
the largest dominant follicle and CL. Size of dominant 
follicle and CL was determined by taking mean of 
follicular and CL diameter at the widest point and 
perpendicular to the first measurement using internal 
calipers on the ultrasound machine (Z5 Vet, Mindray; 7.5 
MHz).The data obtained were statistically analyzed using 
Student’s t-test for parametric data as described with SAS 
(Statistical Analysis Software), SAS® 9.2 TS Level 2M2 for 
windows.

RESULTS AND DISCUSSION

 The mean diameter of pre-ovulatory follicle in the 
cows treated with GnRH based Ovsynch protocol was 
smaller (11.48±0.44 mm; p<0.05) in comparison to hCG 
based Modified Ovsynch (14.31±1.18 mm) treated cows 
(Table 1). Contrarily, Diaz et al. (1998) reported formation 
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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Figure 1: Cyclic conditions for PCR profiling for detection of 
Salmonella genes
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Fig. 1. Histogram depicting frequency distribution of animal
right score of respondents

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

Corresponding author: vetsirohi@rediffmail.com

Research Article

 The estrus 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 synchronisation protocols in 
crossbred postpartum cows.

MATERIAL AND METHODS

 A total of 20 healthy crossbred cows at 60-90 days 
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ABSTRACT

 The objective of present research work was to study the efficacy of two different synchronization protocols for improving the fertility in 
postpartum crossbred cows. A totah protocol induces better estrus response and first service conception rate in postpartum cows. 
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study was aimed to evaluate the efficacy of different 
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Fig. 1. Semilogarithmic plot of plasma concentration time profile of 
amoxicillin and cloxacillin following single dose (10 mg/kg) i.v. and 
i.m. administration in sheep (n=4)

1 2

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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ABSTRACT

 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
polymorphonuclear neutrophils (PMN) cell coun
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