
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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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

1 2
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(2007). Quality of life of the pet dog: Influence of 
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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 

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.
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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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were subjected for insemination per day. After removal of 

sponges and eCG injection, animals of NT group (n=10) 

were kept with proven breeding rams in the ratio of 10:1 

for tupping upto 72 hours.

 In ewes belonging to the CAI group (n=9), timed os-

cervical insemination was performed using chilled semen 

at 48 h and 60 h after sponge removal and eCG injection. 

Ewes of group-3 (LAI; n=10) were subjected to timed LAI 

using chilled semen 48 h after sponge withdrawal. From all 

29 ewes, the blood samples were collected on the day of 

start of hormone treatment, day of insemination/tupping 

(day 0), day 10, 17 and 35. The blood samples were 

analyzed for serum NO and AA concentrations.

Serum Nitric Oxide concentration: The concentration of 

nitric oxide in the serum samples was determined as per the 

method described by Sastry et al. (2002).

Serum Ascorbic Acid concentration: The concentration 

of ascorbic acid was determined in the serum as per the 

method described by Zannoni et al. (1974).

Statistical Analysis: The data obtained were analysed 

statistically by paired t-test and One- way ANOVA using 

statistical software version SPSS-20 (Snedecor and 

Cochran, 1994). Post-hoc analysis was done by DMRT. 

Differences were considered significant at P < 0.05.

RESULTS AND DISCUSSION

 The mean nitric oxide concentration (µM) in the 

serum of pregnant and non-pregnant cross bred ewes 

following different insemination techniques is presented 

in Table 1. The mean NO concentration between pregnant 

and non-pregnant ewes varied non-significantly (P>0.05) on 

pretreatment day, day 0 and day 10 but difference was 

significantly more (P<0.05) on day 17 (142.89 ± 5.68 µM vs 

121.85 ± 3.43 µM) and Day 35 (154.48 ± 4.13 µM vs 113.06 

± 12.25 µM). In the non-pregnant ewes, the mean serum NO 

concentration varied non-significantly on all the days. 

However, in pregnant ewes, the mean serum NO concentration 

increased significantly (P<0.05) from pretreatment day 

(123.95 ± 3.01 µM) to day 35 (154.48 ± 4.13 µM).

 The mean serum AA concentration (µg/ml) in pregnant 

and non-pregnant ewes following different insemination 

methods is presented in Table 2. The mean serum AA in 

pregnant ewes was non-significantly higher on day 0 

(43.34±7.17 µg/ml vs 35.01±6.47 µg/ml), but significantly 

(P<0.05) higher on day 10 (55.59 ± 6.76 µg/ml vs 26.17 ± 

5.84 µg/ml) and day 35 (56.63±5.48 µg/ml vs 30.18±6.19 

µg/ml). In non-pregnant ewes, the mean serum AA 

concentration varied non-significantly (P>0.05) between 

different days. However in pregnant ewes, AA level 

increased significantly (P<0.05) from day 0 to day 10 and 

varied non-significantly thereafter.

 The results of serum nitric oxide in current study are 

concomitant with the findings of Rasool et al. (2018), 

Malik et al. (2018) and Vonnahme et al. (2005). Malik et 

al. (2018) reported significantly higher levels of NO in 

pregnant than non-pregnant ewes at day 17 and day 35 

post-tupping/insemination. Higher serum NO levels are 

documented at all stages of gestation in pregnant sheep. 

Vonnahme et al. (2005) found substantial increase in NO 

metabolites in ewes during early (20-39 days) pregnancy. 

The arterial plasma nitrate concentrations in pregnant 

sheep are significantly (P<0.05) elevated compared to the 

levels in non-pregnant ones (Yang et al., 1996). These 

workers concluded that in ewes increased NO levels during 

pregnancy mediates the cardiovascular adaptations acquired 

in normal pregnancy period. In order to maintain the high 

oxygen and nutrient delivery required for normal fetal 

growth and development, utero-placental blood flow 

increases 30 to 50 fold during pregnancy (Sladek et al., 1997, 

Magness et al., 2001). To ensure dramatic increase in the 

blood flow, the uterine vascular bed must vasodilate and 

proliferate. The NO being vasodilator is the major mediator 

for augmented placental-fetal blood flow during pregnancy 

Table 1

Serum nitric oxide (nitrite plus nitrate) concentration 
(Mean ± SEM) in cross bred ewes during breeding season

Stage/Day Nitric oxide concentration (µM)

 Pregnant (n=16) Non-Pregnant (n=13)
aA aAPre treatment 123.95 ± 3.01 126.26 ± 3.19
abA aADay 0 133.48 ± 4.70 133.27 ± 5.90
bA aADay 10 139.39 ± 4.86 130.84 ± 5.04
bcA aBDay 17 142.89 ± 5.68 121.85 ± 3.43
cA aBDay 35 154.48 ± 4.13 113.06 ± 12.25

Means bearing different superscript (a, b, c) within columns and (A, B) 
within rows differ significantly (P < 0.05)

Table 2 

Serum Ascorbic acid concentration (Mean ± SEM) in cross 
bred ewes during breeding season

Stage/Day Ascorbic acid concentration (µg/ml)

 Pregnant (n=16) Non-Pregnant (n=13)
aA aAPre treatment 33.84 ± 6.33 33.84 ± 7.62

abA aADay 043.34 ± 7.17 35.01 ± 6.47
bA aBDay10 55.59 ± 6.76 26.17 ± 5.84
abA aADay17 46.73 ± 5.67 29.04 ± 8.06
bA aBDay35 56.63 ± 5.48 30.18 ± 6.19

Means bearing different superscript (a, b, c) within columns and (A, B) 
within rows differ significantly (P < 0.05)
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(Rosenfield et al., 1996). Other studies claimed that NO is 

involved in maintaining myometrial quiescence during 

pregnancy (Ali et al., 1997). The progesterone secretion 

from corpus luteum is accompanied by the development of 

an extensive vascular system due to vasodilation of corpus 

luteum mediated by NO (Augustin, 2001).

 The results of present study indicate that the mean 

serum AA concentrations were higher in pregnant 

compared to the non-pregnant ewes. Our findings are in 

agreement with the results of previous workers (Malik et 

al., 2018, Rasool et al., 2018, Miszkiel et al., 1999). The 

fully mature corpus luteum contains maximum levels of 

ascorbic acid. The concentrations remain high remain high 

during pregnancy and decrease with the regression of the 

corpus luteum (Petroff et al., 1997). Excessive demands 

for AA are put forth by the fetus during pregnancy right from 

first trimester (Wilson and Loh, 1973). The underproduction 

of ascorbate results in sub-fertility in domestic animals 

(Luck et al., 1995). AA is cofactor for collagen biosynthesis 

in luteal extracellular matrix (Luck et al., 1995). The 

steroidogenic activity of the corpus luteum increases with 

the increase in ascorbic acid concentration (Miszkiel et al., 

1999). The protection of corpus luteum from luteolysis is 

essential for maintenance of pregnancy (Mohebbi-Fani et 

al., 2011). 

CONCLUSIONS

 In pregnant ewes, significantly (P>0.05) higher 

concentrations of serum NO and AA were recorded during 

third to fifth week of pregnancy. However upto day 10, the 

levels remain similar between pregnant and non-pregnant 

animals.
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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

HV-49-2020

 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.
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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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were subjected for insemination per day. After removal of 

sponges and eCG injection, animals of NT group (n=10) 

were kept with proven breeding rams in the ratio of 10:1 

for tupping upto 72 hours.

 In ewes belonging to the CAI group (n=9), timed os-

cervical insemination was performed using chilled semen 

at 48 h and 60 h after sponge removal and eCG injection. 

Ewes of group-3 (LAI; n=10) were subjected to timed LAI 

using chilled semen 48 h after sponge withdrawal. From all 

29 ewes, the blood samples were collected on the day of 

start of hormone treatment, day of insemination/tupping 

(day 0), day 10, 17 and 35. The blood samples were 

analyzed for serum NO and AA concentrations.

Serum Nitric Oxide concentration: The concentration of 

nitric oxide in the serum samples was determined as per the 

method described by Sastry et al. (2002).

Serum Ascorbic Acid concentration: The concentration 

of ascorbic acid was determined in the serum as per the 

method described by Zannoni et al. (1974).

Statistical Analysis: The data obtained were analysed 

statistically by paired t-test and One- way ANOVA using 

statistical software version SPSS-20 (Snedecor and 

Cochran, 1994). Post-hoc analysis was done by DMRT. 

Differences were considered significant at P < 0.05.

RESULTS AND DISCUSSION

 The mean nitric oxide concentration (µM) in the 

serum of pregnant and non-pregnant cross bred ewes 

following different insemination techniques is presented 

in Table 1. The mean NO concentration between pregnant 

and non-pregnant ewes varied non-significantly (P>0.05) on 

pretreatment day, day 0 and day 10 but difference was 

significantly more (P<0.05) on day 17 (142.89 ± 5.68 µM vs 

121.85 ± 3.43 µM) and Day 35 (154.48 ± 4.13 µM vs 113.06 

± 12.25 µM). In the non-pregnant ewes, the mean serum NO 

concentration varied non-significantly on all the days. 

However, in pregnant ewes, the mean serum NO concentration 

increased significantly (P<0.05) from pretreatment day 

(123.95 ± 3.01 µM) to day 35 (154.48 ± 4.13 µM).

 The mean serum AA concentration (µg/ml) in pregnant 

and non-pregnant ewes following different insemination 

methods is presented in Table 2. The mean serum AA in 

pregnant ewes was non-significantly higher on day 0 

(43.34±7.17 µg/ml vs 35.01±6.47 µg/ml), but significantly 

(P<0.05) higher on day 10 (55.59 ± 6.76 µg/ml vs 26.17 ± 

5.84 µg/ml) and day 35 (56.63±5.48 µg/ml vs 30.18±6.19 

µg/ml). In non-pregnant ewes, the mean serum AA 

concentration varied non-significantly (P>0.05) between 

different days. However in pregnant ewes, AA level 

increased significantly (P<0.05) from day 0 to day 10 and 

varied non-significantly thereafter.

 The results of serum nitric oxide in current study are 

concomitant with the findings of Rasool et al. (2018), 

Malik et al. (2018) and Vonnahme et al. (2005). Malik et 

al. (2018) reported significantly higher levels of NO in 

pregnant than non-pregnant ewes at day 17 and day 35 

post-tupping/insemination. Higher serum NO levels are 

documented at all stages of gestation in pregnant sheep. 

Vonnahme et al. (2005) found substantial increase in NO 

metabolites in ewes during early (20-39 days) pregnancy. 

The arterial plasma nitrate concentrations in pregnant 

sheep are significantly (P<0.05) elevated compared to the 

levels in non-pregnant ones (Yang et al., 1996). These 

workers concluded that in ewes increased NO levels during 

pregnancy mediates the cardiovascular adaptations acquired 

in normal pregnancy period. In order to maintain the high 

oxygen and nutrient delivery required for normal fetal 

growth and development, utero-placental blood flow 

increases 30 to 50 fold during pregnancy (Sladek et al., 1997, 

Magness et al., 2001). To ensure dramatic increase in the 

blood flow, the uterine vascular bed must vasodilate and 

proliferate. The NO being vasodilator is the major mediator 

for augmented placental-fetal blood flow during pregnancy 

Table 1

Serum nitric oxide (nitrite plus nitrate) concentration 
(Mean ± SEM) in cross bred ewes during breeding season

Stage/Day Nitric oxide concentration (µM)

 Pregnant (n=16) Non-Pregnant (n=13)
aA aAPre treatment 123.95 ± 3.01 126.26 ± 3.19
abA aADay 0 133.48 ± 4.70 133.27 ± 5.90
bA aADay 10 139.39 ± 4.86 130.84 ± 5.04
bcA aBDay 17 142.89 ± 5.68 121.85 ± 3.43
cA aBDay 35 154.48 ± 4.13 113.06 ± 12.25

Means bearing different superscript (a, b, c) within columns and (A, B) 
within rows differ significantly (P < 0.05)

Table 2 

Serum Ascorbic acid concentration (Mean ± SEM) in cross 
bred ewes during breeding season

Stage/Day Ascorbic acid concentration (µg/ml)

 Pregnant (n=16) Non-Pregnant (n=13)
aA aAPre treatment 33.84 ± 6.33 33.84 ± 7.62

abA aADay 043.34 ± 7.17 35.01 ± 6.47
bA aBDay10 55.59 ± 6.76 26.17 ± 5.84
abA aADay17 46.73 ± 5.67 29.04 ± 8.06
bA aBDay35 56.63 ± 5.48 30.18 ± 6.19

Means bearing different superscript (a, b, c) within columns and (A, B) 
within rows differ significantly (P < 0.05)
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(Rosenfield et al., 1996). Other studies claimed that NO is 

involved in maintaining myometrial quiescence during 

pregnancy (Ali et al., 1997). The progesterone secretion 

from corpus luteum is accompanied by the development of 

an extensive vascular system due to vasodilation of corpus 

luteum mediated by NO (Augustin, 2001).

 The results of present study indicate that the mean 

serum AA concentrations were higher in pregnant 

compared to the non-pregnant ewes. Our findings are in 

agreement with the results of previous workers (Malik et 

al., 2018, Rasool et al., 2018, Miszkiel et al., 1999). The 

fully mature corpus luteum contains maximum levels of 

ascorbic acid. The concentrations remain high remain high 

during pregnancy and decrease with the regression of the 

corpus luteum (Petroff et al., 1997). Excessive demands 

for AA are put forth by the fetus during pregnancy right from 

first trimester (Wilson and Loh, 1973). The underproduction 

of ascorbate results in sub-fertility in domestic animals 

(Luck et al., 1995). AA is cofactor for collagen biosynthesis 

in luteal extracellular matrix (Luck et al., 1995). The 

steroidogenic activity of the corpus luteum increases with 

the increase in ascorbic acid concentration (Miszkiel et al., 

1999). The protection of corpus luteum from luteolysis is 

essential for maintenance of pregnancy (Mohebbi-Fani et 

al., 2011). 

CONCLUSIONS

 In pregnant ewes, significantly (P>0.05) higher 

concentrations of serum NO and AA were recorded during 

third to fifth week of pregnancy. However upto day 10, the 

levels remain similar between pregnant and non-pregnant 

animals.
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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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