
postpartum in treatment and control groups of Surti 
buffaloes, respectively. In concurrence with the present 
findings, Maurya et al. (2014) found significantly 
(p<0.05) higher plasma glutathione peroxidase activity in 
control and vitamin E and zinc supplemented cows on the 

thday of calving as compared to 60  days pre- and post-
partum levels. Similarly, Bernabucci et al. (2002) reported 
an increase in blood GPx level in prepartum cows with 
peaks around calving possibly as a homeostatic control.

 Pathan et al. (2009) observed an increase in the level 
of GPx with the advancement of pregnancy in Surti buffaloes. 
Sordillo et al. (2007) found GPx activity significantly 
(p<0.05) higher on 21 day after calving compared to 21 
day before calving. Increased activity of glutathione 
peroxidase is considered indicative for oxidative stress and 
significantly (p<0.05) lower level of GPx in the treatment 
group as compared to control group in the present study 

th thfrom 45  day prepartum to 45  day postpartum might be 
the effect of vitamin E and Se treatment in that group.

 In the present study, higher GPx activity was 
observed in the control group as compared to vitamin E 
and Se supplemented group and the level was found 

thincreased from 60  day to the day of parturition in both the 
groups, whereas, Tanha et al. (2011) recorded GPx level 

th thsignificantly higher on 7  and 14  day before calving in 
glutamine supplemented group compared to control group 

stof cows, however, the level increased from 21  days before 
to the day of parturition in both the groups; Wullepit et al. 
(2012) reported that plasma GPx activity was non-
significantly affected at the time of parturition but showed 
a clear trend to be higher after calving with a peak at 2 
weeks postpartum in HF cows.

 The mean plasma glutathione peroxidase activity of 
control and treatment group was significantly (p<0.05) 

thhigher on the day of calving as compared to 60  day before 
calving. It was significantly (p<0.01) higher in control 
group on the day of calving as compared to treatment 
group of buffaloes and it might be due to cope up with more 
stress as compared to vitamin E and Se treated group. After 

thparturition its activity started decreasing up to 60  day of 
lactation in control and treatment group.
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SUMMARY

 The gross anatomy of the male reproductive organs of the 24 guinea pigs of four different postnatal age groups with six male animals each was 
conducted. The animals were collected from the Department of Laboratory Animal Medicine, Madhavaram Milk Colony, Chennai as per the Ethical 
committee approval. After collection, animals were euthanized and male reproductive organs were dissected out and gross anatomical observations 
and morphometrical data were recorded. Testes were extra-abdominal in all the age groups and more prominent with abundant fat covering in the 
adult animal when compared to preweaning animals. The epididymis was located dorsolaterally. The coiled epididymis continued by the straight 
ductus deferens. Ductus deferens at its entrance into the urethra showed a slight ampullary enlargement. The morphometrical observations increased 
as age advanced. Accessory sex glands observed were seminal vesicles, coagulating glands, prostate glands and bulbourethral glands in all the age 
groups. The dorsal part of the glans penis had os penis bone and a pouch ventrally.

Keywords: Accessory sex glands, Epididymis, Gross anatomy, Morphology, Penis, Postnatal development, Testis
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 Guinea pigs are large rodents and the best 
experimental animals for physiological, pharmacological, 
clinical and anatomical research (Rowlands and Weir, 
1974). Guinea pig (Cavia porcellus) is also known as cavy 
and is rodent species belonging to the order Rodentia, 
family Cavidae and the genus Cavia. (Wagner and 
Manning, 1976).The male reproductive system consists of 
testes, epididymis, ductus deferens, accessory sex glands 
and penis. The function of the testes is to produce sperm 
and male sex hormone testosterone. The epididymis, 
ductus deferens and accessory sex gland produce 
secretions for semen (Androma and Khasanah, 2017). The 
knowledge of the growth of the morphology of male 
reproductive organs is necessary to understand the normal 
physiology, surgical anatomy and breeding aspects 
(Hassan et al., 2018). Literature available on the postnatal 
development of gross anatomy of male reproductive 
organs in guinea pigs is scanty. So the present investigation 
is undertaken to study the postnatal morphological 
development of guinea pigs. 

 The gross anatomy of the male reproductive organs 
of a guinea pig from postnatal age groups (Table 1) was 
conducted at the Department of Veterinary Anatomy, 
Madras Veterinary College, Chennai-7. Guinea pigs were 
procured from the Department of Laboratory Animal 
Medicine, Madhavaram Milk Colony, TANUVAS, 
Chennai-51 as per the Ethical Committee approval.After 
collection of the guinea pigs, they were euthanized as per 

the standard operating procedure by using the Carbon 
dioxide asphyxiations as per CPCSEA norms and they 
were subjected to dissection.

 After careful dissection of the animals, male 
reproductive organs namely testis, epididymis, ductus 
deferens, accessory sex glands and penis were dissected out 
and gross anatomical observations and morphometrical data 
like weight, volume, length, width and thickness of testis 
measured. Gonadosomatic index (GSI) of testis was 
calculated (GSI = (Gonad weight/total body weight) X 
100). Length, width and thickness were recorded by using 
the scale and thread method. The weight of the organs was 
determined by an electronic weighing balance. The 
volume of the organs was recorded by using the water 
displacement method (Ali et al., 2015). One way Anova 
with Arithmetic Mean and the Standard Error for the data 
were calculated as per Snedecor and Cochran (1994).

 In the present study, the male reproductive organs 
consisted of a pair of testis, epididymis, ductus deferens, 
accessory sex glands and penis in all age groups. Similar 
observation was recorded by Onyango (1992) in naked 
mole rats, Stan (2015) and Androma and Khasanah (2017) 
in guinea pigs.

Testis:

 In all age groups, the testes were located in the perineal 
region, on both sides of the urethral opening (Fig. 1). 
Testes were extra-abdominal in a location with fat 
covering and so it was visible during dissection in all the 
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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. 3. Parity wise incidence of pyometraFig. 2.  Predominant breed wise incidence of pyometra

Table 2

Occurrence of various microscopic lesions in intestine of broilers

Organ� Congestion� Haemorrhages� Edema� Degeneration/necrosis� Inflammation

� No.� (%)� No.� (%)� No.� (%)� No.� (%)� No.� (%)

Intestine� 106� 82.1� 41� 31.7� 63� 48.8� 111� 86.0� 97� 75.1

Table 3

Occurrence of various gross lesions in liver of broilers

Organ � Congestion � Haemorrhages � Enlargement � Necrosis � Fatty changes � Perihepatitis 

� No. � (%) � No. � (%) � No � � No. � (%) � No. � (%) � No. � (%)

Liver � 118 � 84.8� 33 � 23.7 � 106 � 76.2 �  44� 31.6 � 29 � 20.8� 101 � 72.6

Table 4

Occurrence of various microscopic lesions in liver of broilers

Organ � Congestion � Haemorrhages � Degeneration and necrosis� hepatitis� perihepatitis

� No. � (%) � No. � (%) � No. � % � No. � (%)� No. � %

Liver �  128� 92 .0� 72 � 51.7 � 67 � 48.2�  47� 33.8 �  60� 43.1

Table 1

 Occurrence of various gross lesions in intestine of broilers.

Organ � Congestion � Haemorrhages � Necrosis Enteritis

� No. � (%) � No. � (%)� No. � (%) � No. � (%)

Intestine � 101� 78.3� 27�  20.9� 16� 12.4 � 92� 71.3

Fig. 3.  Reduction in size of cutaneous masses in TVT in the dog after 1 
week of treatment with vincristine sulphate. Fig.1. Total number of parasitic infections in different ruminant 

species (n=24)
Fig. 2. Percentage of parasitic infections in different species of 

ruminant carcasses (n=24)
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Parasitic ova/oocysts

Total Sperm morphological abnormalities (%) (Mean±SE) in pre-freeze 
semen of stallion

Total Sperm morphological abnormalities (Mean±SE) in post-thaw 
semen of stallions.

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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Table1

Details of postnatal age groups of guinea pigs used for research work

Age groups� Preweaning Weaning Young Adult Total

  0-2 weeks� 2-8weeks�  one 8-16 weeks�  16-32 weeks

No. of animals� 6� 6� 6� 6� 30

Table 2

Postnatal morphometry of testis in guinea pigs (Mean ±SE)

Age groups Length  Width Height Weight Volume GSI
(Weeks) (cm) (cm) (cm) (g) (ml) (%)

� Right� Left� Right� Left� Right� Left� Right� Left� Right� Left� Right� Left

0-2� 0.5±0.20 0.7±0.10 0.7±0.30 0.8±0.20 0.3±0.10 0.3±0.01 0.8±0.020 0.91±0.20 0.6±0.10 0.6±0.01 0.46 0.52

2-8� 1.6±0.30 1.7±0.01 1.1±0.30 1.2±0.10 0.7±0.20 0.8±0.02 1.8±0.010 1.95±0.30 1.2±0.10 1.4±0.01 0.67 0.73

8-16� 2.2±0.01� 2.3±0.30 1.5±0.01� 1.7±0.20 0.9±0.10 1.0±0.01 3.8±0.20 3.75±0.30 3.0±0.01� 3.1±0.01 0.92 0.91

16-32� 3.6±0.20 3.8±0.01 2.6±0.10 2.6±0.20 1.4±0.01� 1.5±0.01 4.56±0.30 4.59±0.10 4.1±0.20 4.2±0.01 0.49 0.50

Fig. 1-6. (1) (2) Photograph showing topography of the right testis (RT) and left testis (LT) in 10 day-old guinea pig B - Bladder;  Photograph showing 
insitu views of the right testis (RT) and Left testis (LT) with Bladder (B), Cauda epididymis (Ec), Caput Epididymis (Eh), Vesicular gland (VG), Prostate 
gland (Pr) and Penis (P) in four weeks old guinea pig.;  Photograph showing insitu view of the right testis (RT) and left testis (LT) with Bladder (B), (3)
Cauda Epididymis (Ec), Caput Epididymis (Eh), Vesicular gland (Vg), Prostate gland (Pr) and Penis (P) in 10 weeks old guinea pig. Arrow showing ductus 
deferens;  Photograph showing right testis (RT) and left testis (LT) with Cauda Epididymis (Ec), Caput Epididymis (Eh), Vesicular gland (Vg), Prostate (4)
gland (Pr) and Penis (P) in 12 weeks old guinea pig. Arrow showing ductus deferens;  Photograph showing insitu view of right testis (RT) and left testis (5)
(LT) with Bladder (B), Vesicular gland (Vg), and Penis (P) in 24 weeks old guinea pig.;  Photograph showing relations of right testis (RT) and left testis (6)
(LT) with Bladder (B), Vesicular gland (Sv), Penis (P) with L – Liver, C – Caecum, Co – Colon and I - Intestine in 28 weeks old guinea pig.

321

654

between the abdominal muscles and skin. It was oriented 
dorsolaterally with a slight ventromedial tilt.

 The shape of the testis was ovoid in all the age 

age groups (Fig. 2) and more prominent with abundant fat 
covering in the adult animal when compared to preweaning 
animals. It was in contact with a ventral abdominal wall 
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were also recorded by Horst (1972) in male rodent mole 
and Stan (2015) in guinea pigs.

MORPHOMETRY

Testis:

 The testis in the present study showed that as age 
advanced, the morphometrical observations like length, 
width, height, weight, the volume of the testis increased 
(Table 2). Gonadosomatic index was less at preweaning 
age groups and showed increased values from weaning to 
young age groups and decreased in adult age groups. This 
showed that the organ growth was pronounced upto the 
young age group and reached its normal value concerning 
body weight in the adult age group. Stan (2015) recorded 
that the length and width of testis in adult guinea pigs as 2-3 
cm and 1.2-1.8 cm which was comparable with the values 
of the young age group in the present study. Hanumant 
(2016) in goats noted that the weight of the left testis was 
more than the right testis and was similar to our present 
study in all age groups. The width, height, weight and 
volume of left testis were found more than the right testis in 
all the age groups of the present study.

Accessory sex glands

 Accessory sex glands observed in the present study 

were seminal vesicles, coagulating glands, prostate glands 

and bulbourethral glands in all the age groups (Fig. 3). 

Similar results were also observed by Stan (2015) in adult 

guinea pigs. In contrast to our present observation, Horst 

(1972) in male rodent mole found two multilobed seminal 

vesicles, prostate with four lobes and pair of bulbourethral 

glands. Onyango (1992) in naked mole-rat found only 

prostate gland and Androma and Khasanah (2017) in 

guinea pigs found ampullary glands, seminal vesicles, 

prostate glands, bulbourethral glands and preputial 

glands. The largest accessory sex gland found in all the 

age groups of the present study was the seminal vesicle 

or vesicular gland. It was paired, well developed, tubular 

with blind-ended extremity (Fig. 4). Its length and width 

were 10-15 cms and 0.5-1 cm, respectively in adult age 

groups. The vesicular gland started from the neck of the 

bladder and showed an upward direction and entered the 

abdominal cavity. The blind distal ends were located on 

either side of the descending colon (Fig. 6). There found a 

ligament attaching the vesicular gland with the adjacent 

structures. The vesicular glands opened medially into the 

urethra in the cleft called colliculus seminalis while ductus 

deferens opened laterally.

 Coagulating gland was found in pair’s posterior to 
the bladder in all the age groups studied. The coagulating 
gland was triangular, lobulated and found dorsolateral to 

groups of the present study (Fig. 3) whereas, in male rodent 
mole, it was slightly oval or round in shape (Horst, 1972). 
Testis was creamy yellow in colour and soft in all age 
groups of the present study (Fig. 4) but was red coloured in 
the dog (Sharma et al., 2011), pink colour in guinea pigs 
(Stan, 2015) and reddish-yellow coloured in guinea pigs 
(Androma and Khasanah, 2017) which may be due to 
individual and species variation.

 Each testis had two extremities namely dorsal and 
ventral, two borders and two surfaces (Fig. 1). The two 
surfaces are medial and lateral in which the lateral surface 
was convex and the medial flattened. The two borders were 
cranial and caudal. Similar observations were also 
recorded by Hanumant (2016) in goats. Obvious blood 
vessels were seen on the external surface of testis in young 
and adult age groups (Fig. 4) when compared to 
preweaning and weaning age groups (Fig. 1). Similar 
observations were also recorded by Androma and Khasanah 
(2017) in guinea pigs. This showed that the functional 
activity of the gland in the young and adult age groups.

Epididymis:

 The epididymis was located dorsolaterally in all the 
age groups (Fig. 3). But in goats, the epididymis was 
attached to the caudomedial border of the testis 
(Hanumant, 2016) and in the male rodent mole (Horst, 
1972) which may be due to species differences. The three 
parts of epididymis namely head, body and tail were 
identified in all the age groups (Fig. 5). Horst (1972) in 
male rodent mole, Onyango (1992) in naked mole-rat and 
Androma and Khasanah (2017) in guinea pigs also 
observed comparable results. The head of the epididymis 
was coiled and covered with fat tissue (Fig. 3). The proportion 
of fat tissue was found increasing with preweaning, weaning, 
young and adult animals as age advanced. Fat covering was 
also observed in the epididymis body in young and adult 
animals (Fig. 6) but not found in the preweaning and 
weaning group of animals. More fat accumulation was 
found in the tail of the epididymis as a projected mass at the 
dorsal extremity of the testis (Fig. 4). Similar observations 
were noticed by Stan (2015) in adult guinea pigs.

Ductus deferens:

 The coiled epididymis continued by the straight 
ductus deferens in all the age groups (Fig. 3) as reported  
by Stan (2015) in guinea pigs. The diameter of the ductus 
deferens was1-1.5mm diameter at the proximal end and 
was 1.5-2 mm diameter at the distal end and was less 
coiled. But Stan (2015) observed different diameters of 
ductus deferens which may be due to individual or feed 
variation. Ductus deferens at its entrance into the urethra 
showed a slight ampullary enlargement. Similar observations 
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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. 3. Parity wise incidence of pyometraFig. 2.  Predominant breed wise incidence of pyometra

Table 2

Occurrence of various microscopic lesions in intestine of broilers

Organ� Congestion� Haemorrhages� Edema� Degeneration/necrosis� Inflammation

� No.� (%)� No.� (%)� No.� (%)� No.� (%)� No.� (%)

Intestine� 106� 82.1� 41� 31.7� 63� 48.8� 111� 86.0� 97� 75.1

Table 3

Occurrence of various gross lesions in liver of broilers

Organ � Congestion � Haemorrhages � Enlargement � Necrosis � Fatty changes � Perihepatitis 

� No. � (%) � No. � (%) � No � � No. � (%) � No. � (%) � No. � (%)

Liver � 118 � 84.8� 33 � 23.7 � 106 � 76.2 �  44� 31.6 � 29 � 20.8� 101 � 72.6

Table 4

Occurrence of various microscopic lesions in liver of broilers

Organ � Congestion � Haemorrhages � Degeneration and necrosis� hepatitis� perihepatitis

� No. � (%) � No. � (%) � No. � % � No. � (%)� No. � %

Liver �  128� 92 .0� 72 � 51.7 � 67 � 48.2�  47� 33.8 �  60� 43.1

Table 1

 Occurrence of various gross lesions in intestine of broilers.

Organ � Congestion � Haemorrhages � Necrosis Enteritis

� No. � (%) � No. � (%)� No. � (%) � No. � (%)

Intestine � 101� 78.3� 27�  20.9� 16� 12.4 � 92� 71.3

Fig. 3.  Reduction in size of cutaneous masses in TVT in the dog after 1 
week of treatment with vincristine sulphate. Fig.1. Total number of parasitic infections in different ruminant 

species (n=24)
Fig. 2. Percentage of parasitic infections in different species of 

ruminant carcasses (n=24)
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Total Sperm morphological abnormalities (%) (Mean±SE) in pre-freeze 
semen of stallion

Total Sperm morphological abnormalities (Mean±SE) in post-thaw 
semen of stallions.

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



286

Table1

Details of postnatal age groups of guinea pigs used for research work

Age groups� Preweaning Weaning Young Adult Total

  0-2 weeks� 2-8weeks�  one 8-16 weeks�  16-32 weeks

No. of animals� 6� 6� 6� 6� 30

Table 2

Postnatal morphometry of testis in guinea pigs (Mean ±SE)

Age groups Length  Width Height Weight Volume GSI
(Weeks) (cm) (cm) (cm) (g) (ml) (%)

� Right� Left� Right� Left� Right� Left� Right� Left� Right� Left� Right� Left

0-2� 0.5±0.20 0.7±0.10 0.7±0.30 0.8±0.20 0.3±0.10 0.3±0.01 0.8±0.020 0.91±0.20 0.6±0.10 0.6±0.01 0.46 0.52

2-8� 1.6±0.30 1.7±0.01 1.1±0.30 1.2±0.10 0.7±0.20 0.8±0.02 1.8±0.010 1.95±0.30 1.2±0.10 1.4±0.01 0.67 0.73

8-16� 2.2±0.01� 2.3±0.30 1.5±0.01� 1.7±0.20 0.9±0.10 1.0±0.01 3.8±0.20 3.75±0.30 3.0±0.01� 3.1±0.01 0.92 0.91

16-32� 3.6±0.20 3.8±0.01 2.6±0.10 2.6±0.20 1.4±0.01� 1.5±0.01 4.56±0.30 4.59±0.10 4.1±0.20 4.2±0.01 0.49 0.50

Fig. 1-6. (1) (2) Photograph showing topography of the right testis (RT) and left testis (LT) in 10 day-old guinea pig B - Bladder;  Photograph showing 
insitu views of the right testis (RT) and Left testis (LT) with Bladder (B), Cauda epididymis (Ec), Caput Epididymis (Eh), Vesicular gland (VG), Prostate 
gland (Pr) and Penis (P) in four weeks old guinea pig.;  Photograph showing insitu view of the right testis (RT) and left testis (LT) with Bladder (B), (3)
Cauda Epididymis (Ec), Caput Epididymis (Eh), Vesicular gland (Vg), Prostate gland (Pr) and Penis (P) in 10 weeks old guinea pig. Arrow showing ductus 
deferens;  Photograph showing right testis (RT) and left testis (LT) with Cauda Epididymis (Ec), Caput Epididymis (Eh), Vesicular gland (Vg), Prostate (4)
gland (Pr) and Penis (P) in 12 weeks old guinea pig. Arrow showing ductus deferens;  Photograph showing insitu view of right testis (RT) and left testis (5)
(LT) with Bladder (B), Vesicular gland (Vg), and Penis (P) in 24 weeks old guinea pig.;  Photograph showing relations of right testis (RT) and left testis (6)
(LT) with Bladder (B), Vesicular gland (Sv), Penis (P) with L – Liver, C – Caecum, Co – Colon and I - Intestine in 28 weeks old guinea pig.

321

654

between the abdominal muscles and skin. It was oriented 
dorsolaterally with a slight ventromedial tilt.

 The shape of the testis was ovoid in all the age 

age groups (Fig. 2) and more prominent with abundant fat 
covering in the adult animal when compared to preweaning 
animals. It was in contact with a ventral abdominal wall 
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were also recorded by Horst (1972) in male rodent mole 
and Stan (2015) in guinea pigs.

MORPHOMETRY

Testis:

 The testis in the present study showed that as age 
advanced, the morphometrical observations like length, 
width, height, weight, the volume of the testis increased 
(Table 2). Gonadosomatic index was less at preweaning 
age groups and showed increased values from weaning to 
young age groups and decreased in adult age groups. This 
showed that the organ growth was pronounced upto the 
young age group and reached its normal value concerning 
body weight in the adult age group. Stan (2015) recorded 
that the length and width of testis in adult guinea pigs as 2-3 
cm and 1.2-1.8 cm which was comparable with the values 
of the young age group in the present study. Hanumant 
(2016) in goats noted that the weight of the left testis was 
more than the right testis and was similar to our present 
study in all age groups. The width, height, weight and 
volume of left testis were found more than the right testis in 
all the age groups of the present study.

Accessory sex glands

 Accessory sex glands observed in the present study 

were seminal vesicles, coagulating glands, prostate glands 

and bulbourethral glands in all the age groups (Fig. 3). 

Similar results were also observed by Stan (2015) in adult 

guinea pigs. In contrast to our present observation, Horst 

(1972) in male rodent mole found two multilobed seminal 

vesicles, prostate with four lobes and pair of bulbourethral 

glands. Onyango (1992) in naked mole-rat found only 

prostate gland and Androma and Khasanah (2017) in 

guinea pigs found ampullary glands, seminal vesicles, 

prostate glands, bulbourethral glands and preputial 

glands. The largest accessory sex gland found in all the 

age groups of the present study was the seminal vesicle 

or vesicular gland. It was paired, well developed, tubular 

with blind-ended extremity (Fig. 4). Its length and width 

were 10-15 cms and 0.5-1 cm, respectively in adult age 

groups. The vesicular gland started from the neck of the 

bladder and showed an upward direction and entered the 

abdominal cavity. The blind distal ends were located on 

either side of the descending colon (Fig. 6). There found a 

ligament attaching the vesicular gland with the adjacent 

structures. The vesicular glands opened medially into the 

urethra in the cleft called colliculus seminalis while ductus 

deferens opened laterally.

 Coagulating gland was found in pair’s posterior to 
the bladder in all the age groups studied. The coagulating 
gland was triangular, lobulated and found dorsolateral to 

groups of the present study (Fig. 3) whereas, in male rodent 
mole, it was slightly oval or round in shape (Horst, 1972). 
Testis was creamy yellow in colour and soft in all age 
groups of the present study (Fig. 4) but was red coloured in 
the dog (Sharma et al., 2011), pink colour in guinea pigs 
(Stan, 2015) and reddish-yellow coloured in guinea pigs 
(Androma and Khasanah, 2017) which may be due to 
individual and species variation.

 Each testis had two extremities namely dorsal and 
ventral, two borders and two surfaces (Fig. 1). The two 
surfaces are medial and lateral in which the lateral surface 
was convex and the medial flattened. The two borders were 
cranial and caudal. Similar observations were also 
recorded by Hanumant (2016) in goats. Obvious blood 
vessels were seen on the external surface of testis in young 
and adult age groups (Fig. 4) when compared to 
preweaning and weaning age groups (Fig. 1). Similar 
observations were also recorded by Androma and Khasanah 
(2017) in guinea pigs. This showed that the functional 
activity of the gland in the young and adult age groups.

Epididymis:

 The epididymis was located dorsolaterally in all the 
age groups (Fig. 3). But in goats, the epididymis was 
attached to the caudomedial border of the testis 
(Hanumant, 2016) and in the male rodent mole (Horst, 
1972) which may be due to species differences. The three 
parts of epididymis namely head, body and tail were 
identified in all the age groups (Fig. 5). Horst (1972) in 
male rodent mole, Onyango (1992) in naked mole-rat and 
Androma and Khasanah (2017) in guinea pigs also 
observed comparable results. The head of the epididymis 
was coiled and covered with fat tissue (Fig. 3). The proportion 
of fat tissue was found increasing with preweaning, weaning, 
young and adult animals as age advanced. Fat covering was 
also observed in the epididymis body in young and adult 
animals (Fig. 6) but not found in the preweaning and 
weaning group of animals. More fat accumulation was 
found in the tail of the epididymis as a projected mass at the 
dorsal extremity of the testis (Fig. 4). Similar observations 
were noticed by Stan (2015) in adult guinea pigs.

Ductus deferens:

 The coiled epididymis continued by the straight 
ductus deferens in all the age groups (Fig. 3) as reported  
by Stan (2015) in guinea pigs. The diameter of the ductus 
deferens was1-1.5mm diameter at the proximal end and 
was 1.5-2 mm diameter at the distal end and was less 
coiled. But Stan (2015) observed different diameters of 
ductus deferens which may be due to individual or feed 
variation. Ductus deferens at its entrance into the urethra 
showed a slight ampullary enlargement. Similar observations 
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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. 3. Parity wise incidence of pyometraFig. 2.  Predominant breed wise incidence of pyometra

Table 2

Occurrence of various microscopic lesions in intestine of broilers

Organ� Congestion� Haemorrhages� Edema� Degeneration/necrosis� Inflammation

� No.� (%)� No.� (%)� No.� (%)� No.� (%)� No.� (%)

Intestine� 106� 82.1� 41� 31.7� 63� 48.8� 111� 86.0� 97� 75.1

Table 3

Occurrence of various gross lesions in liver of broilers

Organ � Congestion � Haemorrhages � Enlargement � Necrosis � Fatty changes � Perihepatitis 

� No. � (%) � No. � (%) � No � � No. � (%) � No. � (%) � No. � (%)

Liver � 118 � 84.8� 33 � 23.7 � 106 � 76.2 �  44� 31.6 � 29 � 20.8� 101 � 72.6

Table 4

Occurrence of various microscopic lesions in liver of broilers

Organ � Congestion � Haemorrhages � Degeneration and necrosis� hepatitis� perihepatitis

� No. � (%) � No. � (%) � No. � % � No. � (%)� No. � %

Liver �  128� 92 .0� 72 � 51.7 � 67 � 48.2�  47� 33.8 �  60� 43.1

Table 1

 Occurrence of various gross lesions in intestine of broilers.

Organ � Congestion � Haemorrhages � Necrosis Enteritis

� No. � (%) � No. � (%)� No. � (%) � No. � (%)

Intestine � 101� 78.3� 27�  20.9� 16� 12.4 � 92� 71.3

Fig. 3.  Reduction in size of cutaneous masses in TVT in the dog after 1 
week of treatment with vincristine sulphate. Fig.1. Total number of parasitic infections in different ruminant 

species (n=24)
Fig. 2. Percentage of parasitic infections in different species of 

ruminant carcasses (n=24)
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Total Sperm morphological abnormalities (%) (Mean±SE) in pre-freeze 
semen of stallion

Total Sperm morphological abnormalities (Mean±SE) in post-thaw 
semen of stallions.

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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the vesicular gland. The coagulating gland was also close 
to the dorsal lobe of the prostate gland. Prostate gland was 
with two lobes namely the dorsal and ventral lobe and 
located below the neck of the bladder (Fig. 3). Prostate 
gland was located medial to the coagulating gland and 
lateral to the vesicular gland. The prostate gland opened 
into the urethra. Similar observation related to the prostate 
gland was also observed in adult guinea pigs (Androma 
and Khasanah, 2017).

 Bulbourethral or Cowper’s gland was small paired 
and located on either side of the urethra at the level of the 
ischial arch. Dorsal to the Cowper’s gland, the rectum was 
found and ventrally pubic symphysis was observed.

Penis:

 In the present study, in all the groups, penis was 

located between the testes. Two parts of the penis were 

identified namely the body and glans penis (Fig. 5). Both 

body and glans penis were approximate of the same 

diameter and 4-6 cm long in the adult group. The dorsal 

part of the glans penis had os penis bone. Similar results 

were also observed by Horst (1972) in male rodent mole 

and Androma and Khasanah (2017) in guinea pigs. The tip 

of the glans penis contained many small spurs in a 

continuous and discontinuous fashion. Ventral to the 

urethral opening, a small pouch with a slit-like opening 

was identified and in which two hair-like particles were 

found. A similar observation was recorded in adult guinea 

pigs by Stan (2015). But in the preweaning and weaning 

group of animals, the spur in the glans penis and hair-

particles in the pouch were not found which may due to the 

process of sexual growth.
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 Anatomical structure of bird shows many unique 
adaptations and this anatomical specialization has earned 
birds their own class in the vertebrate phylum. The pigeons 
which belong to Columbidae family have a well developed 
shoulder girdle and wing muscles and they are the 
strongest flyers of all birds. Domestic fowl is a bird of 
pheasant family and is ground feeding and non-flyer. 
Pectoral girdle is one of the important components of 
skeletal system associated with flight in birds (John et al., 
2017). The present study was undertaken with the aim of 
explaining the differences in pectoral girdle of flying and 
non flying birds.

 The present study was carried out on the pectoral 
girdle of domestic fowl and pigeon by using three sets in 
each species irrespective of the sex. In both species, the 
wings along with sternum were collected from local 
slaughter house at Namakkal. The collected specimens 
were allowed for natural maceration for a period of one 
month. Afterwards, the decomposed feathers and muscles 
were removed and the different bones of pectoral girdle were 
collected and dried under sunlight for ten days (Raghavan, 
1964). The collected bones were utilized for the comparative 
gross anatomical description in both the species.

 The pectoral girdle forms the connection between 
the trunk and forelimb. The pectoral girdle in both pigeon 
and domestic fowl was formed by three bones namely 
scapula, coracoid and clavicle as mentioned by Nickel et 
al. (1977) in domestic fowl, Beaufrere, (2009) in goose 
and Indu et al. (2012) in green winged Macaw and Peahen. 
All the three bones of pectoral girdle were stronger and 

thicker in domestic fowl (Fig 1). They were thin and light 
weighed in pigeon (Fig 2) to facilitate the flight 
mechanism. But John et al. (2017) mentioned that the 
bones in shoulder girdle of kite were larger and stronger.

Scapula: The scapula appeared as a long sword like bone 
with sharp borders and was located roughly parallel to the 
vertebral column in both the species studied as explained 
by Shabir et al. (2013) in Geese. In both the species, the 
scapula had two borders, two surfaces and two extremities 
(Fig 1 & 2). The caudal end of the scapula was extended 
upto the level of cranial border of ilium and the cranial end 
was located at the level of last cervical vertebra. The caudal 
end appeared pointed and thin in pigeon and it was thicker 
and blunt in domestic fowl (King and McLelland, 1984).

 In scapula of domestic fowl, the cranial end had 
lateral articular facet for head of the humerus and medial 
projection. The medial projection was presented with 
medial process (acromian/clavicular) and convex 
protuberance (coracoid process) which were articulated 
with the clavicle and coracoid, respectively. The lateral 
articular facet and medial process were separated by a 
notch as noticed by Shabir et al. (2013) in Geese. The 
acromian and coracoid processes were not much distinct in 
pigeon compared with domestic fowl (Nickel et al., 1977).

 In domestic fowl, the costal surface was concave, 
smooth and was related to the ribs. The lateral surface was 
convex and smooth whereas in pigeon both the surfaces were 
flat. But Sharma and Dubal (2018) reported that the costal 
surface was convex and lateral surface was concave in Emu.

Coracoid: The coracoid was observed as a short, thick rod 

SUMMARY

 Pectoral girdle is one of the important components of skeletal system associated with flight in birds. The pectoral girdle in both pigeon and 
domestic fowl is formed by three bones namely scapula, coracoid and clavicle. The present study was undertaken with the aim of explaining the 
differences in pectoral girdle of flying and non flying birds. The scapula appeared as a long sword like bone with sharp borders and was located 
roughly parallel to the vertebral column in both the species. The coracoid was observed as a short, thick rod like bone, its proximal end articulated 
with humerus and scapula and the distal end articulated with sternum. The clavicle appeared as a thick bent rod directed downwards and backwards. 
The clavicles of two sides united with each other and formed ‘U’ shaped appearance.

Keywords: Clavicle, Coracoid, Pectoral girdle, Scapula
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Fig. 3. Parity wise incidence of pyometraFig. 2.  Predominant breed wise incidence of pyometra

Table 2

Occurrence of various microscopic lesions in intestine of broilers

Organ� Congestion� Haemorrhages� Edema� Degeneration/necrosis� Inflammation

� No.� (%)� No.� (%)� No.� (%)� No.� (%)� No.� (%)

Intestine� 106� 82.1� 41� 31.7� 63� 48.8� 111� 86.0� 97� 75.1

Table 3

Occurrence of various gross lesions in liver of broilers

Organ � Congestion � Haemorrhages � Enlargement � Necrosis � Fatty changes � Perihepatitis 

� No. � (%) � No. � (%) � No � � No. � (%) � No. � (%) � No. � (%)

Liver � 118 � 84.8� 33 � 23.7 � 106 � 76.2 �  44� 31.6 � 29 � 20.8� 101 � 72.6

Table 4

Occurrence of various microscopic lesions in liver of broilers

Organ � Congestion � Haemorrhages � Degeneration and necrosis� hepatitis� perihepatitis

� No. � (%) � No. � (%) � No. � % � No. � (%)� No. � %

Liver �  128� 92 .0� 72 � 51.7 � 67 � 48.2�  47� 33.8 �  60� 43.1

Table 1

 Occurrence of various gross lesions in intestine of broilers.

Organ � Congestion � Haemorrhages � Necrosis Enteritis

� No. � (%) � No. � (%)� No. � (%) � No. � (%)

Intestine � 101� 78.3� 27�  20.9� 16� 12.4 � 92� 71.3

Fig. 3.  Reduction in size of cutaneous masses in TVT in the dog after 1 
week of treatment with vincristine sulphate. Fig.1. Total number of parasitic infections in different ruminant 

species (n=24)
Fig. 2. Percentage of parasitic infections in different species of 

ruminant carcasses (n=24)
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Parasitic ova/oocysts

Total Sperm morphological abnormalities (%) (Mean±SE) in pre-freeze 
semen of stallion

Total Sperm morphological abnormalities (Mean±SE) in post-thaw 
semen of stallions.

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


