
ABSTRACT

 The present study was conducted on the brain of 1.2 cm to 110.0 cm CVRL buffalo foetuses to observe the developmental pattern of 

ventricular system and choroid plexus.  Based on CVRL, the foetuses were divided into three groups i.e. Group I (between 0 – 20 cm), Group II (>20 

to 40 cm) and Group III (40 cm onwards). At 1.2 cm CVRL, all the ventricles (both lateral, III and IV) were differentiated and the ependymal layer of 

each ventricle was lined by pseudostratified columnar epithelium, which later on converted into columnar type in group II and cuboidal type in group 

III. Small vasculature of choroid plexus developed in lateral ventricle at 1.2 cm CVRL became more extensive and tortuously folded at 7.4 cm CVRL. 

The junction between cerebrum and thalamus was observed just below choroid fissure at 110 cm CVRL where choroid plexus projected into lateral 

ventricles. The rostral part of lateral ventricle was devoid of choroid plexus, whereas, these were maximum in middle part at the level of 

interventricular foramen. In 2.6 cm CVRL, the choroid plexus originated from the interventricualar foramen from a small stalk. The choroid plexus 

consisted of dilated blood vessel, connective tissue, remnant of piamater and a layer of ependymal cells. It is concluded that the lining epithelium of 

ventricles was pseudostratified non-ciliated in group I, which became simple columnar to simple cuboidal type with the advancement of foetal age 

which may be correlated with the CSF production. 
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 The ventricular system of brain develops from the 

single cavity formed by neural tube. It is made up of two 

lateral ventricles, a third ventricle and a fourth ventricle 

(Dyce et al., 1996). During early foetal life, the neural tube 

contains amniotic fluid which later on is synthesized by 

specialized vascularized structure called choroid plexus. 

The choroid plexuses exist within the ventricles to produce 

the CSF. The studies have been conducted on the prenatal 

development of brain in sheep (Lignereux et al., 1991), 

goat (Lucy et al., 2008), and mouse (Sturrock, 1979), but 

scanty information is available on brain ventricles and 

choroid plexus in buffalo fetuses, therefore, the present 

study was planned to evaluate the prenatal development of 

ventricular system in buffalo.

MATERIALS AND METHODS

 The present study was conducted on brains of 

twelve buffalo foetuses obtained from local abattoir. The 

foetal body length was measured as curved line in centimeter 

with the help of inelastic thread along the vertebral column 

between the most anterior part of frontal bone to the rump 

at ischiatic tuberosity and designated as crown rump length 

(Edward, 1965). The approximate age of the foetuses were 

calculated by using the formula given by Soliman (1975) 

and foetuses were divided into three groups based on their 

CVRL i.e. Group I (between 0 – 20 cm), Group II (>20 to 

40 cm) and Group III (40 cm onwards).

 The tissue samples from different foetuses were 

collected immediately after slaughter and fixed in 10% 

NBF and then processed for paraffin blocks preparation by 

acetone benzene schedule. The paraffin sections of 5-6 µm 

were cut with the help of rotary microtome and obtained on 

glass slides and stained with haematoxylin and eosin for 

general histomorphology (Luna, 1968).  

RESULTS AND DISCUSSION

 The cavities of brain vesicles gave rise to 

ventricular system of brain. The ventricular system 

consisted of two lateral ventricle, third ventricle and fourth 

ventricle. The lumen of ventricles filled with choroid 

plexus, are responsible for production of cerebrospinal 

fluid. These dilated cavities of brain vesicles became 

enlarged due to cellular proliferation and growth of brain 

ventricles at different stages of development.

Lateral ventricles: In buffalo foetuses, both the right and 

left lateral ventricles were differentiated at 1.2 cm CVRL, 

which were communicated with each other and with third 

ventricle by interventricular foramen and foramen of 

Monro. At this stage, the lateral ventricle were subdivided 

into three parts i.e., central part, rostral horn and a temporal 

horn same as described by Dellmann and McClure (1975). 

With advancing age of foetus, the rostral horn extended 

forward and downward into the frontal lobe and entered 

into the olfactory bulb whereas posterior horn proceeded 

into central white matter of occipital lobe. The primodium 

of telencephalic choroid plexus developed from 

medioventricular wall rostrodorsal to interventricular *Corresponding author: bansal.neelam@rediffmail.com
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Fig. 1 -6. (1) Photomicrograph of 7.4 cm CVRL buffalo foetus showing vascularized mass of choroid plexus (A) attached by a broad stalk (B) in 
lateral ventricle. (H&E, ×100); (2) Lateral ventricle of 7.4 cm CVRL buffalo foetus showing vascularized choroid plexus (A) in lateral ventricle lined 
by  cuboidal epithelium (B). (H&E, ×400); (3) Photomicrograph of 2.6 cm CVRL buffalo foetus showing choroid plexus in 3rd ventricle (A) 
originating from the roof (B). (H&E, ×100); (4) Photomicrograph of 7.4 cm CVRL buffalo foetus showing completely folded choroid plexus (A) in 
3rd ventricle lined by low cuboidal epithelium (B). (H&E, ×400); (5) Photomicrograph of 7.4 cm CVRL buffalo foetus showing vascularized mass of 
choroid plexus (A) in 4th ventricle. (H&E, ×100); (6) Photomicrograph of 21.5 cm CVRL buffalo foetus showing choroid plexus lined by cuboidal 
epithelium (A) and multilayered ependyma (B) of 4th ventricle. (H&E, ×400)

foramen at 1.2 cm CVRL. Similar observations were made 

in buffalo (Bansal and Uppal, 2010) and goat foetii 

(Shrivastava, 1989 and Lucy, 2005).

 A small vasculature of choroid plexus observed in 

wall of each lateral ventricle at 1.2 cm CVRL became more 

extensive and tortuously folded at 7.4 cm CVRL buffalo 

foetus (Fig. 1). In 2.6 cm CVRL, the choroid plexus were 

observed to be originated from the interventricular 

foramen by a small stalk. The vascularized mass of choroid 

plexus was attached by the broad stalk in the lateral 

ventricle at 7.4 cm CVRL. In group II, the stalk of choroid 

plexus was double layered with inner plial membrane and 

outer ependymal layer. Cells at this level were 

pseudostratified with eosinophilic cytoplasm and centrally 

located large ovoid nucleus. Away from the stalk, these 

cells of choroid plexus had spherical nucleus in apical 

portion with clear and vacuolated basal part. At 110 cm 

CVRL, the junction between cerebrum and thalamus was 

observed just below choroid fissure from where choroid 

plexus projected into lateral ventricles. It was also noticed 

that the rostral part of lateral ventricle was devoid of 

choroid plexus whereas these were maximum in middle 

part at the level of interventricular foramen.

 At 1.2 cm CVRL, the choroid plexus were lined by 

low cuboidal type of epithelium with large nucleus. At 7.4 

cm CVRL, the choroid plexus were consisted of dilated 

blood vessel, connective tissue, remnant of piamater and a 

layer of ependymal cells (Fig. 2). At 21.5 cm CVRL, the 

choroidal epithelium was more in height with apically 

located nucleus. The ependymal layer of each lateral 

ventricle was lined by pseudostratified columnar 

epithelium in group I, which differentiated into columnar 

type in group II and cuboidal type in later stages of group 

III. The lining epithelium of lateral ventricle changed from 

multilayered ciliated in group I, bi-layered in group II, 

single layer with more cuboidal and less columnar cells in 

group III.

Third ventricle: The third ventricle appeared as an 

unpaired cleft like space between the two thalami 

extending downward into the hypothalamus. In group I, 

third ventricle was broad which became narrow in group II 

with the thickening of lateral walls of diencephalon. 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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SUMMARY

 A four year old Holstein Friesian cow in her second parity was presented with the history of vaginal mass and little vaginal bloody discharge 

from past ten days. Per vaginal examination confirmed the presence of small mass prolapsed through vulva. The growth was excised and sent for 

histopathological examination. Based on arrangement of collagen fibres and interlocking bundles of connective tissue fibres and cells, the growth 

was interpreted as collagenous leiomyoma and was surgically excised without any post-operative complication.

Keywords: Histopathology, Holstein Friesian cow, Leiomyoma, Vagina tumor
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Fig. 1 & 2. (1) Hypoechoic areas of pus inside uterus (yellow arrow) and 
increased endometrial thickness evident of cystic endometrial 
hyperplasia (orange arrow) before treatment with methylergometrine. 
(2) Clear uterus with no hypochoic appearance of pus (yellow arrow) 
and reduced thickness of endometrium (orange arrow) after treatment 
with methylergometrine

Fig. 1. Fetal monster showing cyclopia and arhinia
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maintained for approximately 7 days. One antibiotic 

injection Cefovecin sodium given by subcutaneous route 

provides up to 14 days of antibiotic therapy, which in many 

cases eliminates the need for owners to give their pets 

medications at home. It is aqueous, non-depot injection for 

rapid release and it provides sustained, uninterrupted 

therapeutic drug concentrations. It gives owners peace of 

mind that their pets are receiving the treatment they need 

without the stress of administering daily oral medications. 

Thus prompt and quick decision on the treatment aspect of 

total uterine prolapse renders good prognosis pertaining to 

the animal’s livability.
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Fig. 1. Lacerated total uterine prolapsed mass Fig. 2. Repositioned mass presented intra abdominally Fig. 3. Ovariohyterectomized total 
uterine mass
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 Total uterine prolapse is uncommon in cats. Uterine 

prolapse occurs when the uterus turns inside out and passes 

through the cervix into the vagina (Deroy et al., 2015) but 

can occur without mucosal eversion (Bigliardi et al., 

2014). Complete uterine prolapse is reported in cats aged 

between 10 months to 6 years (Ucmak et al., 2018) and the 

incidence is less than 0.03% (Senna et al., 2015). It is 

mostly as a sequel of dystocia and increased straining and 

can occur instantly or up to 48 hours after delivery of the 

last kitten or after a prolonged queening or abortion 

(Jarolmasjed, 2017). The condition has been reported 

during the process of queening in a queen (Ucmak et al., 

2018) and in a non-pregnant queen (Valentine et al., 2015).

 In the present case, a two year old queen cat weighing 

2.8 kg was presented with a large pink mass protruding 

through the vulva after labour. She had delivered six 

kittens on the previous night and was brought the next day 

morning with a mild lacerated total uterine prolapse mass. 

On presentation, the cat was dehydrated and did not have 

milk secretion. On clinical examination, heart rate, pulse 

rate and respiratory rate were within normal limits. 

Obstetrical examination revealed complete total uterine 

prolapsed mass (Fig 1). The uterus did not have any fetus 

and it was observed that there was a rupture of the 

mesovarium, mesometrium and utero-vaginal connection 

around the cervix. Due to extensive damage of the uterus 

and the torn ligaments, manual reduction of the prolapsed 

uterus was not possible and an emergency ovariohyste-

rectomy was performed.

 The animal was administered with Inj. Xylazine @ 1 

mg/kg I/M and Inj. Ketamine @ 5 mg/kg BW I/M as the 

pre-anaesthetics and the anaesthesia was maintained with 

Inj. Ketamine @ 5 mg/kg BW and Inj. Diazepam @ 2 
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SUMMARY

 The present paper describes the postpartum total uterine prolapse in a queen cat and its management by coeliotomy and single dose 

administration of injection Cefovecin sodium subcutaneously.
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mg/kg BW @ 4:1 ratio intravenously. The prolapsed mass 

and surgical site was aseptically prepared and the apex of 

the uterine horns were lubricated with liquid paraffin. The 

mass was replaced through the vagina (Fig. 2). A 

coeliotomy (Fig. 3) was performed and the ovariohyster-

ectomy was done as per the standard procedure using PGA 

(2-0). Surgical incision was closed by lockstitch suturing 

of muscular layer followed by intra dermal closure using 

PGA (2-0). Post-operatively, the queen was administered a 

single dose of Inj. Cefovecin sodium @ 8 mg/kg BW S/C. 

Since the animal had reduced milk secretion, kittens were 

fed with milk replacers and the queen recovered 

uneventfully.

 In bitches, the severity of clinical signs and 

prognosis depend on the duration of the prolapse 

(Sathiamoorthy et al., 2011). Described methods of 

treatment include external hysterectomy, manual 

reduction through a laparotomy incision followed by 

ovariohysterectomy, reduction and repositioning of the 

prolapsed organ by abdominal palpation and use of an 

infusion (MacPhail, 2013). Uterine prolapse should be 

considered an emergency and treatment should be done 

immediately to prevent infection. Urethral catheterization 

should be done to prevent damage to the urethra during 

hysterectomy (Deroy et al., 2015). Prognosis improves if 

treatment is instituted rapidly and is excellent following 

ovariohysterectomy, if hemorrhage and shock are treated 

accordingly.

 The present case describes the reduction of the 

prolapsed mass carefully by repositioning it followed by 

performing ovariohysterectomy. Post operatively single 

dose Inj. Cefovecin sodium was administered as a single, 

one time subcutaneous injection at a dose of 3.6 mg/lb (8 

mg/kg) body weight and its therapeutic concentration are 
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ABSTRACT

 The present study was conducted on the brain of 1.2 cm to 110.0 cm CVRL buffalo foetuses to observe the developmental pattern of 

ventricular system and choroid plexus.  Based on CVRL, the foetuses were divided into three groups i.e. Group I (between 0 – 20 cm), Group II (>20 

to 40 cm) and Group III (40 cm onwards). At 1.2 cm CVRL, all the ventricles (both lateral, III and IV) were differentiated and the ependymal layer of 

each ventricle was lined by pseudostratified columnar epithelium, which later on converted into columnar type in group II and cuboidal type in group 

III. Small vasculature of choroid plexus developed in lateral ventricle at 1.2 cm CVRL became more extensive and tortuously folded at 7.4 cm CVRL. 

The junction between cerebrum and thalamus was observed just below choroid fissure at 110 cm CVRL where choroid plexus projected into lateral 

ventricles. The rostral part of lateral ventricle was devoid of choroid plexus, whereas, these were maximum in middle part at the level of 

interventricular foramen. In 2.6 cm CVRL, the choroid plexus originated from the interventricualar foramen from a small stalk. The choroid plexus 

consisted of dilated blood vessel, connective tissue, remnant of piamater and a layer of ependymal cells. It is concluded that the lining epithelium of 

ventricles was pseudostratified non-ciliated in group I, which became simple columnar to simple cuboidal type with the advancement of foetal age 

which may be correlated with the CSF production. 

Keywords: Buffalo, Choroid plexus, Foetus, Ventricular system
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 The ventricular system of brain develops from the 

single cavity formed by neural tube. It is made up of two 

lateral ventricles, a third ventricle and a fourth ventricle 

(Dyce et al., 1996). During early foetal life, the neural tube 

contains amniotic fluid which later on is synthesized by 

specialized vascularized structure called choroid plexus. 

The choroid plexuses exist within the ventricles to produce 

the CSF. The studies have been conducted on the prenatal 

development of brain in sheep (Lignereux et al., 1991), 

goat (Lucy et al., 2008), and mouse (Sturrock, 1979), but 

scanty information is available on brain ventricles and 

choroid plexus in buffalo fetuses, therefore, the present 

study was planned to evaluate the prenatal development of 

ventricular system in buffalo.

MATERIALS AND METHODS

 The present study was conducted on brains of 

twelve buffalo foetuses obtained from local abattoir. The 

foetal body length was measured as curved line in centimeter 

with the help of inelastic thread along the vertebral column 

between the most anterior part of frontal bone to the rump 

at ischiatic tuberosity and designated as crown rump length 

(Edward, 1965). The approximate age of the foetuses were 

calculated by using the formula given by Soliman (1975) 

and foetuses were divided into three groups based on their 

CVRL i.e. Group I (between 0 – 20 cm), Group II (>20 to 

40 cm) and Group III (40 cm onwards).

 The tissue samples from different foetuses were 

collected immediately after slaughter and fixed in 10% 

NBF and then processed for paraffin blocks preparation by 

acetone benzene schedule. The paraffin sections of 5-6 µm 

were cut with the help of rotary microtome and obtained on 

glass slides and stained with haematoxylin and eosin for 

general histomorphology (Luna, 1968).  

RESULTS AND DISCUSSION

 The cavities of brain vesicles gave rise to 

ventricular system of brain. The ventricular system 

consisted of two lateral ventricle, third ventricle and fourth 

ventricle. The lumen of ventricles filled with choroid 

plexus, are responsible for production of cerebrospinal 

fluid. These dilated cavities of brain vesicles became 

enlarged due to cellular proliferation and growth of brain 

ventricles at different stages of development.

Lateral ventricles: In buffalo foetuses, both the right and 

left lateral ventricles were differentiated at 1.2 cm CVRL, 

which were communicated with each other and with third 

ventricle by interventricular foramen and foramen of 

Monro. At this stage, the lateral ventricle were subdivided 

into three parts i.e., central part, rostral horn and a temporal 

horn same as described by Dellmann and McClure (1975). 

With advancing age of foetus, the rostral horn extended 

forward and downward into the frontal lobe and entered 

into the olfactory bulb whereas posterior horn proceeded 

into central white matter of occipital lobe. The primodium 

of telencephalic choroid plexus developed from 

medioventricular wall rostrodorsal to interventricular *Corresponding author: bansal.neelam@rediffmail.com
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Fig. 1 -6. (1) Photomicrograph of 7.4 cm CVRL buffalo foetus showing vascularized mass of choroid plexus (A) attached by a broad stalk (B) in 
lateral ventricle. (H&E, ×100); (2) Lateral ventricle of 7.4 cm CVRL buffalo foetus showing vascularized choroid plexus (A) in lateral ventricle lined 
by  cuboidal epithelium (B). (H&E, ×400); (3) Photomicrograph of 2.6 cm CVRL buffalo foetus showing choroid plexus in 3rd ventricle (A) 
originating from the roof (B). (H&E, ×100); (4) Photomicrograph of 7.4 cm CVRL buffalo foetus showing completely folded choroid plexus (A) in 
3rd ventricle lined by low cuboidal epithelium (B). (H&E, ×400); (5) Photomicrograph of 7.4 cm CVRL buffalo foetus showing vascularized mass of 
choroid plexus (A) in 4th ventricle. (H&E, ×100); (6) Photomicrograph of 21.5 cm CVRL buffalo foetus showing choroid plexus lined by cuboidal 
epithelium (A) and multilayered ependyma (B) of 4th ventricle. (H&E, ×400)

foramen at 1.2 cm CVRL. Similar observations were made 

in buffalo (Bansal and Uppal, 2010) and goat foetii 

(Shrivastava, 1989 and Lucy, 2005).

 A small vasculature of choroid plexus observed in 

wall of each lateral ventricle at 1.2 cm CVRL became more 

extensive and tortuously folded at 7.4 cm CVRL buffalo 

foetus (Fig. 1). In 2.6 cm CVRL, the choroid plexus were 

observed to be originated from the interventricular 

foramen by a small stalk. The vascularized mass of choroid 

plexus was attached by the broad stalk in the lateral 

ventricle at 7.4 cm CVRL. In group II, the stalk of choroid 

plexus was double layered with inner plial membrane and 

outer ependymal layer. Cells at this level were 

pseudostratified with eosinophilic cytoplasm and centrally 

located large ovoid nucleus. Away from the stalk, these 

cells of choroid plexus had spherical nucleus in apical 

portion with clear and vacuolated basal part. At 110 cm 

CVRL, the junction between cerebrum and thalamus was 

observed just below choroid fissure from where choroid 

plexus projected into lateral ventricles. It was also noticed 

that the rostral part of lateral ventricle was devoid of 

choroid plexus whereas these were maximum in middle 

part at the level of interventricular foramen.

 At 1.2 cm CVRL, the choroid plexus were lined by 

low cuboidal type of epithelium with large nucleus. At 7.4 

cm CVRL, the choroid plexus were consisted of dilated 

blood vessel, connective tissue, remnant of piamater and a 

layer of ependymal cells (Fig. 2). At 21.5 cm CVRL, the 

choroidal epithelium was more in height with apically 

located nucleus. The ependymal layer of each lateral 

ventricle was lined by pseudostratified columnar 

epithelium in group I, which differentiated into columnar 

type in group II and cuboidal type in later stages of group 

III. The lining epithelium of lateral ventricle changed from 

multilayered ciliated in group I, bi-layered in group II, 

single layer with more cuboidal and less columnar cells in 

group III.

Third ventricle: The third ventricle appeared as an 

unpaired cleft like space between the two thalami 

extending downward into the hypothalamus. In group I, 

third ventricle was broad which became narrow in group II 

with the thickening of lateral walls of diencephalon. 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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SUMMARY

 A four year old Holstein Friesian cow in her second parity was presented with the history of vaginal mass and little vaginal bloody discharge 

from past ten days. Per vaginal examination confirmed the presence of small mass prolapsed through vulva. The growth was excised and sent for 

histopathological examination. Based on arrangement of collagen fibres and interlocking bundles of connective tissue fibres and cells, the growth 

was interpreted as collagenous leiomyoma and was surgically excised without any post-operative complication.

Keywords: Histopathology, Holstein Friesian cow, Leiomyoma, Vagina tumor
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Fig. 1 & 2. (1) Hypoechoic areas of pus inside uterus (yellow arrow) and 
increased endometrial thickness evident of cystic endometrial 
hyperplasia (orange arrow) before treatment with methylergometrine. 
(2) Clear uterus with no hypochoic appearance of pus (yellow arrow) 
and reduced thickness of endometrium (orange arrow) after treatment 
with methylergometrine

Fig. 1. Fetal monster showing cyclopia and arhinia

301

maintained for approximately 7 days. One antibiotic 

injection Cefovecin sodium given by subcutaneous route 

provides up to 14 days of antibiotic therapy, which in many 

cases eliminates the need for owners to give their pets 

medications at home. It is aqueous, non-depot injection for 

rapid release and it provides sustained, uninterrupted 

therapeutic drug concentrations. It gives owners peace of 

mind that their pets are receiving the treatment they need 

without the stress of administering daily oral medications. 

Thus prompt and quick decision on the treatment aspect of 

total uterine prolapse renders good prognosis pertaining to 

the animal’s livability.
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Fig. 1. Lacerated total uterine prolapsed mass Fig. 2. Repositioned mass presented intra abdominally Fig. 3. Ovariohyterectomized total 
uterine mass
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 Total uterine prolapse is uncommon in cats. Uterine 

prolapse occurs when the uterus turns inside out and passes 

through the cervix into the vagina (Deroy et al., 2015) but 

can occur without mucosal eversion (Bigliardi et al., 

2014). Complete uterine prolapse is reported in cats aged 

between 10 months to 6 years (Ucmak et al., 2018) and the 

incidence is less than 0.03% (Senna et al., 2015). It is 

mostly as a sequel of dystocia and increased straining and 

can occur instantly or up to 48 hours after delivery of the 

last kitten or after a prolonged queening or abortion 

(Jarolmasjed, 2017). The condition has been reported 

during the process of queening in a queen (Ucmak et al., 

2018) and in a non-pregnant queen (Valentine et al., 2015).

 In the present case, a two year old queen cat weighing 

2.8 kg was presented with a large pink mass protruding 

through the vulva after labour. She had delivered six 

kittens on the previous night and was brought the next day 

morning with a mild lacerated total uterine prolapse mass. 

On presentation, the cat was dehydrated and did not have 

milk secretion. On clinical examination, heart rate, pulse 

rate and respiratory rate were within normal limits. 

Obstetrical examination revealed complete total uterine 

prolapsed mass (Fig 1). The uterus did not have any fetus 

and it was observed that there was a rupture of the 

mesovarium, mesometrium and utero-vaginal connection 

around the cervix. Due to extensive damage of the uterus 

and the torn ligaments, manual reduction of the prolapsed 

uterus was not possible and an emergency ovariohyste-

rectomy was performed.

 The animal was administered with Inj. Xylazine @ 1 

mg/kg I/M and Inj. Ketamine @ 5 mg/kg BW I/M as the 

pre-anaesthetics and the anaesthesia was maintained with 

Inj. Ketamine @ 5 mg/kg BW and Inj. Diazepam @ 2 

Haryana Vet. (December, 2020) 59(2), 300-301 Clinical Article

SUMMARY

 The present paper describes the postpartum total uterine prolapse in a queen cat and its management by coeliotomy and single dose 

administration of injection Cefovecin sodium subcutaneously.

Keywords: Cat, Cefovecin sodium, Ovariohysterectomy, Postpartum, Total uterine prolapse
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mg/kg BW @ 4:1 ratio intravenously. The prolapsed mass 

and surgical site was aseptically prepared and the apex of 

the uterine horns were lubricated with liquid paraffin. The 

mass was replaced through the vagina (Fig. 2). A 

coeliotomy (Fig. 3) was performed and the ovariohyster-

ectomy was done as per the standard procedure using PGA 

(2-0). Surgical incision was closed by lockstitch suturing 

of muscular layer followed by intra dermal closure using 

PGA (2-0). Post-operatively, the queen was administered a 

single dose of Inj. Cefovecin sodium @ 8 mg/kg BW S/C. 

Since the animal had reduced milk secretion, kittens were 

fed with milk replacers and the queen recovered 

uneventfully.

 In bitches, the severity of clinical signs and 

prognosis depend on the duration of the prolapse 

(Sathiamoorthy et al., 2011). Described methods of 

treatment include external hysterectomy, manual 

reduction through a laparotomy incision followed by 

ovariohysterectomy, reduction and repositioning of the 

prolapsed organ by abdominal palpation and use of an 

infusion (MacPhail, 2013). Uterine prolapse should be 

considered an emergency and treatment should be done 

immediately to prevent infection. Urethral catheterization 

should be done to prevent damage to the urethra during 

hysterectomy (Deroy et al., 2015). Prognosis improves if 

treatment is instituted rapidly and is excellent following 

ovariohysterectomy, if hemorrhage and shock are treated 

accordingly.

 The present case describes the reduction of the 

prolapsed mass carefully by repositioning it followed by 

performing ovariohysterectomy. Post operatively single 

dose Inj. Cefovecin sodium was administered as a single, 

one time subcutaneous injection at a dose of 3.6 mg/lb (8 

mg/kg) body weight and its therapeutic concentration are 
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lining epithelium of third ventricle was pseudostratified 

non ciliated in group I, which became simple columnar 

ciliated epithelium with advancing age of the foetus. The 

formation of optic, infundibular and pineal recesses were 

noticed in the third ventricle of buffalo foetus at 7.4 cm 

CVRL, similar formation  were observed in goat (Lucy, 

2005) and buffalo foetii (Bansal and Uppal, 2010).

 The choroid plexus were originated from the roof of 

third ventricle in 2.6 cm CVRL (Fig. 3), which was completely 

folded as chorionic villi lined by low cuboidal epithelium 

at 7.4 cm CVRL (Fig. 4). Similarly, in goat foetii choroid 

plexus was confined the dorsal part of third ventricle as 

observed by Shrivastava (1989) and Lucy (2005).  

Fourth ventricle: Fourth ventricle developed in the hind 

brain, rostral to the cervical flexure was noticed in 1.2 cm 

CVRL buffalo foetus. The choroid plexus of fourth 

ventricle branched several times but did not completely fill 

the cavity (Fig. 5). These choroid plexuses were lined by a 

layer of cuboidal epithelium and surrounded by a core of 

capillaries and loose connective tissue at 2.5 cm CVRL. A 

rapid increase in the size of folding of choroid plexus 

occurred at 7.4 cm CVRL, these choroid plexus folded into 

many villi around each capillary were projected into the 

lumen of fourth ventricle. In group II, these cuboidal 

epithelium of choroid plexus changed to pseudostratified 

columnar with light and dark cells as observed in goat 

(Lucy, 2005) and buffalo (Bansal and Uppal, 2010).

 The difference in the cellular density of choroid 

plexus may be related to the secretory activity of choroidal 

epithelium at different stages of development. Similar 

findings were reported on the development of choroid 

plexus in mouse (Sturrock, 1979). The ependyma of fourth 

ventricle was lined by pseudostratified columnar ciliated 

epithelium in 21.5 cm CVRL buffalo foetus (Fig. 6). Similar 

observations were reported in goat foetii by Shrivastava 

(1989) and Lucy (2005).

 It is inferred from the present study that the normal 

development of ventricular system and choroid plexus in 

the brain may be correlated to evaluate the congenital 

neural abnormalities in buffalo during prenatal life. 
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ABSTRACT

 The present study was designed to determine the levels of serum nitric oxide (NO) and ascorbic acid (AA) in pregnant and non-pregnant cross 
bred sheep during early stages of pregnancy. Healthy cross bred ewes (n=29) were selected and randomly allotted to three groups with 10 animals in 
natural tupping (NT) and 10 in laparoscopic artificial insemination (LAI) group and remaining 9 ewes in cervical artificial insemination (CAI) group. 
All the ewes were subjected to the same estrus induction protocol that involved insertion of progesterone intravaginal sponges for 10 days followed 
by an injection of 500 IU eCG at the time of sponge withdrawal. Blood samples were collected on different days for the analysis of serum NO and AA 
concentration. The serum NO concentrations were significantly higher (P<0.05) in pregnant than non-pregnant ewes on day 17 and day 35 post 
tupping/insemination. The serum AA concentrations were significantly higher (P<0.05) in pregnant than non-pregnant ewes on day 35 post 
tupping/insemination. In conclusion, from the third week of pregnancy, the serum NO and during fifth week, the AA concentrations are significantly 
higher in pregnant than non-pregnant ewes.

Keywords: Ascorbic Acid, Breeding season, Ewe, Insemination techniques, Nitric oxide
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 Pregnancy is a physiological process characterized 

by a drastic increase in energetic and oxygen demands to 

ensure an adequate fetal development and growth (Nawito et 

al., 2016). It is associated with significant alterations in 

various biochemical constituents including nitric oxide 

(NO) and ascorbic acid (AA). As an endogenous vasodilator, 

NO is involved in vascular relaxation and angiogenesis 

(Xuan and Cheng, 2002). Only few studies have reported 

high NO levels from mid to late gestation in ewes 

(Vonnahme et al., 2005). In animals, three main biological 

actions of AA include collagen synthesis, hormone 

secretion and anti-oxidant action (Luck et al., 1995). In 

females, the AA has an important role in collagen 

biosynthesis, steroidogenesis and apoptosis during 

ovarian folliculogenesis (Luck and Zhao, 1993). 

Considering the importance of NO and AA in the 

regulation of uterine blood vascularity and luteal tissue 

functions respectively, the current study was designed to 

investigate the levels of NO and AA in ewes during early 

stages of pregnancy following hormonal treatment during 

breeding season.

MATERIALS AND METHODS

Study period and Area: The present study was conducted 

on cross bred ewes maintained at Mountain Research 

Centre for Sheep and Goats, FVSc & AH, SKUAST-

Kashmir, Shuhama, Srinagar, Kashmir, India (34° 08¹ N 

74° 28¹ E).The treatment was initiated with the onset of 

breeding season which corresponded to Autumn (August-

November) during temperate climatic conditions of 

Jammu and Kashmir.

Experimental design: Twenty nine multiparous cross 

bred healthy ewes (NARI-Swarna ram x non-descript 

ewes) weighing 36.41 ± 4.25 kg (Mean ± S.E.M) with 

body condition score between 2.5-3.5 (Scale of 0-5) were 

selected. The ewes were randomly allotted to three groups, 

with 10 each in natural tupping (NT) and laparoscopic 

artificial insemination (LAI) group and remaining 9 in 

cervical artificial insemination (CAI) group. Ewes in all 

the treatment groups were subjected to the same estrus 

induction protocols which involved insertion of 

intravaginal progesterone sponges (AVIKESIL-S, 

CSWRI, Avikanagar) for 10 days only. Later, 500 IU eCG 

(Folligon®, MSD Animal Health, Pune, India) was given 

intramuscularly to all the animals at the time of sponge 

withdrawal (Fig. 1). The ewes to be used for LAI group 

were synchronized in such a way that only two animals 
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Fig. 1. Experimental design and timeline for treatment distribution
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SUMMARY

 A four year old Holstein Friesian cow in her second parity was presented with the history of vaginal mass and little vaginal bloody discharge 

from past ten days. Per vaginal examination confirmed the presence of small mass prolapsed through vulva. The growth was excised and sent for 

histopathological examination. Based on arrangement of collagen fibres and interlocking bundles of connective tissue fibres and cells, the growth 

was interpreted as collagenous leiomyoma and was surgically excised without any post-operative complication.

Keywords: Histopathology, Holstein Friesian cow, Leiomyoma, Vagina tumor
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Fig. 1 & 2. (1) Hypoechoic areas of pus inside uterus (yellow arrow) and 
increased endometrial thickness evident of cystic endometrial 
hyperplasia (orange arrow) before treatment with methylergometrine. 
(2) Clear uterus with no hypochoic appearance of pus (yellow arrow) 
and reduced thickness of endometrium (orange arrow) after treatment 
with methylergometrine

Fig. 1. Fetal monster showing cyclopia and arhinia
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maintained for approximately 7 days. One antibiotic 

injection Cefovecin sodium given by subcutaneous route 

provides up to 14 days of antibiotic therapy, which in many 

cases eliminates the need for owners to give their pets 

medications at home. It is aqueous, non-depot injection for 

rapid release and it provides sustained, uninterrupted 

therapeutic drug concentrations. It gives owners peace of 

mind that their pets are receiving the treatment they need 

without the stress of administering daily oral medications. 

Thus prompt and quick decision on the treatment aspect of 

total uterine prolapse renders good prognosis pertaining to 

the animal’s livability.
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Fig. 1. Lacerated total uterine prolapsed mass Fig. 2. Repositioned mass presented intra abdominally Fig. 3. Ovariohyterectomized total 
uterine mass
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 Total uterine prolapse is uncommon in cats. Uterine 

prolapse occurs when the uterus turns inside out and passes 

through the cervix into the vagina (Deroy et al., 2015) but 

can occur without mucosal eversion (Bigliardi et al., 

2014). Complete uterine prolapse is reported in cats aged 

between 10 months to 6 years (Ucmak et al., 2018) and the 

incidence is less than 0.03% (Senna et al., 2015). It is 

mostly as a sequel of dystocia and increased straining and 

can occur instantly or up to 48 hours after delivery of the 

last kitten or after a prolonged queening or abortion 

(Jarolmasjed, 2017). The condition has been reported 

during the process of queening in a queen (Ucmak et al., 

2018) and in a non-pregnant queen (Valentine et al., 2015).

 In the present case, a two year old queen cat weighing 

2.8 kg was presented with a large pink mass protruding 

through the vulva after labour. She had delivered six 

kittens on the previous night and was brought the next day 

morning with a mild lacerated total uterine prolapse mass. 

On presentation, the cat was dehydrated and did not have 

milk secretion. On clinical examination, heart rate, pulse 

rate and respiratory rate were within normal limits. 

Obstetrical examination revealed complete total uterine 

prolapsed mass (Fig 1). The uterus did not have any fetus 

and it was observed that there was a rupture of the 

mesovarium, mesometrium and utero-vaginal connection 

around the cervix. Due to extensive damage of the uterus 

and the torn ligaments, manual reduction of the prolapsed 

uterus was not possible and an emergency ovariohyste-

rectomy was performed.

 The animal was administered with Inj. Xylazine @ 1 

mg/kg I/M and Inj. Ketamine @ 5 mg/kg BW I/M as the 

pre-anaesthetics and the anaesthesia was maintained with 

Inj. Ketamine @ 5 mg/kg BW and Inj. Diazepam @ 2 
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SUMMARY

 The present paper describes the postpartum total uterine prolapse in a queen cat and its management by coeliotomy and single dose 

administration of injection Cefovecin sodium subcutaneously.
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mg/kg BW @ 4:1 ratio intravenously. The prolapsed mass 

and surgical site was aseptically prepared and the apex of 

the uterine horns were lubricated with liquid paraffin. The 

mass was replaced through the vagina (Fig. 2). A 

coeliotomy (Fig. 3) was performed and the ovariohyster-

ectomy was done as per the standard procedure using PGA 

(2-0). Surgical incision was closed by lockstitch suturing 

of muscular layer followed by intra dermal closure using 

PGA (2-0). Post-operatively, the queen was administered a 

single dose of Inj. Cefovecin sodium @ 8 mg/kg BW S/C. 

Since the animal had reduced milk secretion, kittens were 

fed with milk replacers and the queen recovered 

uneventfully.

 In bitches, the severity of clinical signs and 

prognosis depend on the duration of the prolapse 

(Sathiamoorthy et al., 2011). Described methods of 

treatment include external hysterectomy, manual 

reduction through a laparotomy incision followed by 

ovariohysterectomy, reduction and repositioning of the 

prolapsed organ by abdominal palpation and use of an 

infusion (MacPhail, 2013). Uterine prolapse should be 

considered an emergency and treatment should be done 

immediately to prevent infection. Urethral catheterization 

should be done to prevent damage to the urethra during 

hysterectomy (Deroy et al., 2015). Prognosis improves if 

treatment is instituted rapidly and is excellent following 

ovariohysterectomy, if hemorrhage and shock are treated 

accordingly.

 The present case describes the reduction of the 

prolapsed mass carefully by repositioning it followed by 

performing ovariohysterectomy. Post operatively single 

dose Inj. Cefovecin sodium was administered as a single, 

one time subcutaneous injection at a dose of 3.6 mg/lb (8 

mg/kg) body weight and its therapeutic concentration are 
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