
 Pyometra is a hormonally mediated acute or chronic 
poly-systemic diestrual disorder, characterised by 
accumulation of purulent substance inside the uterus of 
intact she dogs, and is the most common genital disease 
leading to high mortality in untreated cases (Coggan et al., 
2008; Singh et al., 2010). The pathogenesis of pyometra is 
incompletely understood, but it is considered that the 
hormonal influence of progesterone during its cyclic luteal 
phase leads to proliferation of endometrium, stimulation of 
endometrial glands secretions, suppression of myometrial 
contractions, closure of cervix and negative effects on 
uterine immunity while protecting against infections 
(Sant'Anna et al., 2014). This favours the bacterial growth 
and colonization as the local leukocyte response and 
uterine resistance to bacterial infection is also suspended 
(Wijewardana et al., 2015).

 Various treatment protocols have been designed for 
the treatment of open pyometra in bitch. The treatment 
protocols include progesterone inhibition either directly 
by luteolysis using prostaglandins or indirectly either by 
using a dopamine-agonist which induces functional arrest 
and inhibition of prolactin or by using a progesterone-
receptor antagonist such as aglepristone which prevents 
progesterone binding to its receptors (Verstegen et al., 
2008). Methylergometrine is a synthetic analogue of 
ergonovine, which causes smooth muscle contractions via 
serotonin receptors thereby helps to evacuate pus from the 
uterus along with reduction in the endometrial hyperplasia 
(Noakes et al., 2001).

 A very limited research is available on the treatment 
of open pyomtera with methylergometrine in she dogs 
(Haji et al., 2018; Kantharaj et al., 2018), therefore, the 
present research was conducted to study the efficacy of 
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methylergometrine in she dogs having open pyometra. 

MATERIALS AND METHODS

 The present study was conducted in she dogs 
presented at Department of Veterinary Gynaecology and 
Obstetrics, CSKHPKV, Palampur, Himachal Pradesh with 
the history of vomition, anorexia, foul smelling discharge 
from vagina, depression/lethargy, polydipsia, polyuria, 
fever, dehydration and abdominal distension. The study 
involved nine she dogs (n=9) of different breeds (Labrador 
and Pomeranian) aged 5-10 years having open pyometra. 
Diagnosis was based on history, clinical signs and B-
mode ultrasonography. The blood was collected with 
and without anticoagulant for haematological and 
biochemical analysis before and after treatment. B-mode 
ultrasonography was performed to visualize the uterus 
using Mindray DC3 model with trans-abdominal (convex) 
probe at 5.0 MHz and the uterine horn diameter was 
measured using machine's inbuilt digital caliper.

 The she dogs were treated with Methylergometrine 
0.125 mg orally once a day for 7 days. Additionally, Inj. 
Ceftriaxone and Tazobactam combination @ 25 mg/kg 
body weight and supportive fluid @ 22 ml/kg body weight 
and additional 5 percent of body weight according to 
dehydration for 3 days intravenously were administered 
for 7 days. The data obtained was statistically analysed 
using one way ANOVA (analysis of variance) with SAS 
(Statistical Analysis Software), SAS® 9.2 TS Level 
version 2M2 for windows (USA).

RESULTS AND DISCUSSION

 The haematological investigation revealed marked 
rise in TLC with characteristic increase in percent 
neutrophils before treatment (Table 1). However, post 
treatment evaluation revealed a significant decrease 
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 Open pyometra is a secondary infection that occurs as a result of hormonal changes in reproductive tract and characterized by an open or 
relaxed cervix and draining out of pus from vulva. It was diagnosed on the basis of history, clinical signs and ultrasonography in nine she dogs. 
Pretreatment evaluation of physiological, haematological and biochemical parameters was done. B-mode ultrasonography was used to measure the 
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(p<0.05) in TLC and percent neutrophils (p<0.01). Low 
heamatocrit (HCT) values as compared to reference range 
were encountered in she dogs before treatment. Our results 
were in concurrence with the findings of Patil et al., (2013) 
who also reported marked leucocytosis with neutrophilia 
and monocytosis just to combat infection (Mojzisova et 
al., 2000). Similarly, Gupta and Dhami (2013) reported 
that reduced level of Hb, HCT, TEC, platelets along with 
elevated level of total leucocyte count (TLC) and 
granulocytes is an indication of toxaemia in canine 
pyometra complex. Maddens et al. (2011) also found 
normocytic, normochromic regenerative anaemia which is 
in agreement to our findings. Decreased erythropoeisis 
may occur due to iron sequestration within the myeloid 
cells in the bone marrow and can also lead to erythrocyte 
diapedesis (Nath et al., 2009). After treatment, haematocrit 
value increased significantly (p<0.05) and found well 
within normal range. 

 In order to access the renal functions, blood urea 
nitrogen (BUN) and creatinine in affected dogs were found 
higher than the reference range. After treatment, there was 
a significant decrease (p<0.05) in BUN and creatinine 
values (Table 1).  Jitpean et al. (2014) found an increase in 
creatinine and BUN which is similar to our findings and 
indicates the hampered efficiency of kidneys to remove 
nitrogenous waste from the circulation (Gayakwad et al., 
1999). Renal dysfunction is a result of endotoxemia, 
glomerular dysfunction and renal tubular damage 
(Maddens et al., 2011). Treatment with cloprostenol and 
methylergometrine for 7 days showed a significant 

improvement in haematological and biochemical parameters 
(Haji et al. 2018) in previous reports. Kantharaj et al. (2018) 
also reported a significant improvement in physiological, 
haematological and biochemical parameters after treatment 
with methylergometrine and antibiotics for 7 days.

 All other haematological parameters i.e. Haemoglobin 
(g%; HGB), Total erythrocyte count (1012/L; TEC), Mean 
corpuscular volume (Femtolitre, Fl; MCV), Mean 
Corpuscular Haemoglobin (Picogram, Pg; MCH) and 
Mean Corpuscular Haemoglobin Concentration (g%; 
MCHC) witnessed a non-significant increase (p>0.05) in 
their values after treatment with methylergometrine. 
Rectal temperature was also found to be slightly higher in 
she dogs before treatment. All the she dogs were having 
moderate thrombocytopenia before treatment. However, a 
non-significant increase (p>0.05) in blood platelet count 
was evident after treatment (Table 1).

 B-mode ultrasonography showed the presence of 
multiple hypo- to an-echoic sacs of pus inside the 
uterus and endometrial hyperplasia before treatment (Fig. 
1 and 2). However, absence of hypoechoic sacs and 
decreased endometrial thickness was evident after 
treatment. Similarly, longitudinal diameter of uterine horn 
reduced significantly (p<0.01) which is suggestive of the 
efficacy of methylergometrine in treating open pyometra 
(Table 2). B-mode ultrasonography imaging has been one 
of the best diagnostic tool to observe hypoechoic sacs 
(Gupta et al., 2013), with pus within the uterus showing 
slow, whirlpool like pattern which is similar to our findings 
(Bigliardi et al., 2004; Kantharaj et al., 2018). In 

Table 1

Physiological, haematological and biochemical parameters in she dogs with open pyometra before and 
after treatment (Mean ± SE)

Parameters Units Day 0   Day 8  Referral range (Merck’s  
  (Pre treatment) (Post treatment) Veterinary Manual, 2016)

Rectal temperature  ºF 102.3 ± 0.47 101.4 ± 0.56 100-102
a bWBC 109/L 20.57 ± 2.87  13.8 ± 1.08  5-14.1
a bLymphocytes % 15.05 ± 1.42  20.19 ± 1.84  8 to 21

Monocytes % 3.08 ± 0.14 2.75 ± 0.16 2 to 10
x yNeutrophils % 79.5 ± 2.62  66.38 ± 1.48  45 to 75

TEC 1012/L 6.23 ± 0.85 6.84 ± 0.96 5 to 10

Hb g/dl 13.22 ± 2.13 14.28 ± 1.36 9.8 to 15.4
a bHCT % 31.73 ± 2.71  41.28 ± 2.42  35 to 57

MCV Fl 70.74 ± 3.22 73.85 ± 2.33 66 to 77

MCH Pg 21.25 ± 0.39 23.58 ± 0.76 21 to 26.2

MCHC g/dl 33.78 ± 0.46 34.04 ± 0.78 32 to 36.3

PLT 109/L 197 ± 35.53 288.86 ± 44.43 211 to 621
a bBUN mg% 34.07 ± 3.75  22.36 ± 1.86  8 to 28

a bCreatinine mg% 2.7 ± 0.36  1.46 ± 0.42  0.5 to 1.7

a,b Values with different superscripts within the same row are significantly different (p<0.05)
x,y Values with different superscripts within the same row are significantly different (p<0.01)
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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.

REFERENCES

Bigliardi, E., Ianni, F.D., Parmigiani, E., Cantoni, A.M. and Bresciani, 

C. (2014). Complete uterine prolapse without uterine mucosal 

eversion in a queen. J. Small Anim. Prac. 55(4): 235-237.

Deroy, C., Bismuth, C. and Carozzo, C. (2015). Management of a complete 

uterine prolapse in a cat. J. Feline Med. Surg. Open Reports. 

1(1): 2055116915579681.

Jarolmasjed, S. (2017). Unusual case of utero-ovarian prolapse 

concurrent with cystocele in a queen. Iran. J. Vet. Surg. 12(1): 

69-73.

MacPhail, C.M. (2013). Surgery of the reproductive and genital 
thsystems. In: Small Animal Surgery. (4  Edn.) Fossum, T.W., 

Dewey, C.W., Horn, C.V., Johnson, A.L., Radlinsky, M.G., 

Schulz, K.S. and Willard, M.D. (Edts.). St. Louis: Elsevier 

Mosby, pp. 826-827.

Sathiamoorthy, T., Raja, S., Thirumurugan, K. and Kulasekar, K. 

(2011). Unilateral uterine horn prolapse with retained fetus in a 

queen cat. Indian Vet. J. 88(9): 120-121.

Senna, N.A., Farghali, H.A. and Shalaby, R.K.I. (2015). Some studies 

on feline genital system surgical affections (prevalence, 

histopathology and surgical interventions). Academic J. Anim. 

Dis. 4: 60-68.

Ucmak, Z.G., Ucmak, M., Cetin, A.C. and Tek, C. (2018). Uterine 

prolapse in a pregnant cat. Turkish J. Vet. Ani. Sci. 42(5): 500-

502.

Valentine, M.J., Porter, S., Chapwanya, A. and Callanan, J.J. (2015). 

Uterine prolapse with endometrial eversion in association with 

an unusual diffuse, polypoid, fibrosing perimetritis and 

parametritis in a cat. J. Feline Med. Surg. Open Reports. 2(1): 

2055116915626166.

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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 Pyometra is a hormonally mediated acute or chronic 
poly-systemic diestrual disorder, characterised by 
accumulation of purulent substance inside the uterus of 
intact she dogs, and is the most common genital disease 
leading to high mortality in untreated cases (Coggan et al., 
2008; Singh et al., 2010). The pathogenesis of pyometra is 
incompletely understood, but it is considered that the 
hormonal influence of progesterone during its cyclic luteal 
phase leads to proliferation of endometrium, stimulation of 
endometrial glands secretions, suppression of myometrial 
contractions, closure of cervix and negative effects on 
uterine immunity while protecting against infections 
(Sant'Anna et al., 2014). This favours the bacterial growth 
and colonization as the local leukocyte response and 
uterine resistance to bacterial infection is also suspended 
(Wijewardana et al., 2015).

 Various treatment protocols have been designed for 
the treatment of open pyometra in bitch. The treatment 
protocols include progesterone inhibition either directly 
by luteolysis using prostaglandins or indirectly either by 
using a dopamine-agonist which induces functional arrest 
and inhibition of prolactin or by using a progesterone-
receptor antagonist such as aglepristone which prevents 
progesterone binding to its receptors (Verstegen et al., 
2008). Methylergometrine is a synthetic analogue of 
ergonovine, which causes smooth muscle contractions via 
serotonin receptors thereby helps to evacuate pus from the 
uterus along with reduction in the endometrial hyperplasia 
(Noakes et al., 2001).

 A very limited research is available on the treatment 
of open pyomtera with methylergometrine in she dogs 
(Haji et al., 2018; Kantharaj et al., 2018), therefore, the 
present research was conducted to study the efficacy of 
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methylergometrine in she dogs having open pyometra. 

MATERIALS AND METHODS

 The present study was conducted in she dogs 
presented at Department of Veterinary Gynaecology and 
Obstetrics, CSKHPKV, Palampur, Himachal Pradesh with 
the history of vomition, anorexia, foul smelling discharge 
from vagina, depression/lethargy, polydipsia, polyuria, 
fever, dehydration and abdominal distension. The study 
involved nine she dogs (n=9) of different breeds (Labrador 
and Pomeranian) aged 5-10 years having open pyometra. 
Diagnosis was based on history, clinical signs and B-
mode ultrasonography. The blood was collected with 
and without anticoagulant for haematological and 
biochemical analysis before and after treatment. B-mode 
ultrasonography was performed to visualize the uterus 
using Mindray DC3 model with trans-abdominal (convex) 
probe at 5.0 MHz and the uterine horn diameter was 
measured using machine's inbuilt digital caliper.

 The she dogs were treated with Methylergometrine 
0.125 mg orally once a day for 7 days. Additionally, Inj. 
Ceftriaxone and Tazobactam combination @ 25 mg/kg 
body weight and supportive fluid @ 22 ml/kg body weight 
and additional 5 percent of body weight according to 
dehydration for 3 days intravenously were administered 
for 7 days. The data obtained was statistically analysed 
using one way ANOVA (analysis of variance) with SAS 
(Statistical Analysis Software), SAS® 9.2 TS Level 
version 2M2 for windows (USA).

RESULTS AND DISCUSSION

 The haematological investigation revealed marked 
rise in TLC with characteristic increase in percent 
neutrophils before treatment (Table 1). However, post 
treatment evaluation revealed a significant decrease 
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(p<0.05) in TLC and percent neutrophils (p<0.01). Low 
heamatocrit (HCT) values as compared to reference range 
were encountered in she dogs before treatment. Our results 
were in concurrence with the findings of Patil et al., (2013) 
who also reported marked leucocytosis with neutrophilia 
and monocytosis just to combat infection (Mojzisova et 
al., 2000). Similarly, Gupta and Dhami (2013) reported 
that reduced level of Hb, HCT, TEC, platelets along with 
elevated level of total leucocyte count (TLC) and 
granulocytes is an indication of toxaemia in canine 
pyometra complex. Maddens et al. (2011) also found 
normocytic, normochromic regenerative anaemia which is 
in agreement to our findings. Decreased erythropoeisis 
may occur due to iron sequestration within the myeloid 
cells in the bone marrow and can also lead to erythrocyte 
diapedesis (Nath et al., 2009). After treatment, haematocrit 
value increased significantly (p<0.05) and found well 
within normal range. 

 In order to access the renal functions, blood urea 
nitrogen (BUN) and creatinine in affected dogs were found 
higher than the reference range. After treatment, there was 
a significant decrease (p<0.05) in BUN and creatinine 
values (Table 1).  Jitpean et al. (2014) found an increase in 
creatinine and BUN which is similar to our findings and 
indicates the hampered efficiency of kidneys to remove 
nitrogenous waste from the circulation (Gayakwad et al., 
1999). Renal dysfunction is a result of endotoxemia, 
glomerular dysfunction and renal tubular damage 
(Maddens et al., 2011). Treatment with cloprostenol and 
methylergometrine for 7 days showed a significant 

improvement in haematological and biochemical parameters 
(Haji et al. 2018) in previous reports. Kantharaj et al. (2018) 
also reported a significant improvement in physiological, 
haematological and biochemical parameters after treatment 
with methylergometrine and antibiotics for 7 days.

 All other haematological parameters i.e. Haemoglobin 
(g%; HGB), Total erythrocyte count (1012/L; TEC), Mean 
corpuscular volume (Femtolitre, Fl; MCV), Mean 
Corpuscular Haemoglobin (Picogram, Pg; MCH) and 
Mean Corpuscular Haemoglobin Concentration (g%; 
MCHC) witnessed a non-significant increase (p>0.05) in 
their values after treatment with methylergometrine. 
Rectal temperature was also found to be slightly higher in 
she dogs before treatment. All the she dogs were having 
moderate thrombocytopenia before treatment. However, a 
non-significant increase (p>0.05) in blood platelet count 
was evident after treatment (Table 1).

 B-mode ultrasonography showed the presence of 
multiple hypo- to an-echoic sacs of pus inside the 
uterus and endometrial hyperplasia before treatment (Fig. 
1 and 2). However, absence of hypoechoic sacs and 
decreased endometrial thickness was evident after 
treatment. Similarly, longitudinal diameter of uterine horn 
reduced significantly (p<0.01) which is suggestive of the 
efficacy of methylergometrine in treating open pyometra 
(Table 2). B-mode ultrasonography imaging has been one 
of the best diagnostic tool to observe hypoechoic sacs 
(Gupta et al., 2013), with pus within the uterus showing 
slow, whirlpool like pattern which is similar to our findings 
(Bigliardi et al., 2004; Kantharaj et al., 2018). In 

Table 1

Physiological, haematological and biochemical parameters in she dogs with open pyometra before and 
after treatment (Mean ± SE)

Parameters Units Day 0   Day 8  Referral range (Merck’s  
  (Pre treatment) (Post treatment) Veterinary Manual, 2016)

Rectal temperature  ºF 102.3 ± 0.47 101.4 ± 0.56 100-102
a bWBC 109/L 20.57 ± 2.87  13.8 ± 1.08  5-14.1
a bLymphocytes % 15.05 ± 1.42  20.19 ± 1.84  8 to 21

Monocytes % 3.08 ± 0.14 2.75 ± 0.16 2 to 10
x yNeutrophils % 79.5 ± 2.62  66.38 ± 1.48  45 to 75

TEC 1012/L 6.23 ± 0.85 6.84 ± 0.96 5 to 10

Hb g/dl 13.22 ± 2.13 14.28 ± 1.36 9.8 to 15.4
a bHCT % 31.73 ± 2.71  41.28 ± 2.42  35 to 57

MCV Fl 70.74 ± 3.22 73.85 ± 2.33 66 to 77

MCH Pg 21.25 ± 0.39 23.58 ± 0.76 21 to 26.2

MCHC g/dl 33.78 ± 0.46 34.04 ± 0.78 32 to 36.3

PLT 109/L 197 ± 35.53 288.86 ± 44.43 211 to 621
a bBUN mg% 34.07 ± 3.75  22.36 ± 1.86  8 to 28

a bCreatinine mg% 2.7 ± 0.36  1.46 ± 0.42  0.5 to 1.7

a,b Values with different superscripts within the same row are significantly different (p<0.05)
x,y Values with different superscripts within the same row are significantly different (p<0.01)
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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

VAGINAL LEIOMYOMA IN A HOLSTEIN FRIESIAN COW: A CASE REPORT 
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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.

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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agreement to Kantharaj et al., (2018), the uterine horn 
diameter was reported to be higher in she dogs with 
pyometra as compared to clinically normal she dogs in 
diestrus. Yeager and Concannon (1995) also reported that 
the uterine diameter of 10-11 mm with little fluid inside 
uterus is normal during diestrus.

 In conclusion, treatment with methylergometrine along 
with antibiotic course had been associated with significant 
improvement in physiological, haematological, biochemical and 
ultrasonographical parameters of the she dogs suffering from 
open pyometra, without any side effects.
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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 & 2. B-mode ultrasonography of bitch diagnosed with open 

pyometra

Table 2

Uterine horn diameter in she dogs with open pyometra 
before and after treatment (Mean ± SE)

Ultrasonography Pre treatment Post treatment
parameter (Day 0)   (Day 8)

x yUterine horn 26.78±2.14  12.84±1.89
diameter (mm)

x,y Values with different superscripts within the same row are 
significantly different (p<0.01)
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 According to Inter-governmental Panel on Climate 

Change (IPCC), the major greenhouse gases (GHG) are 

carbon dioxide (CO ), methane (CH ) and nitrous oxide 2 4

(N O) and are responsible for global warming and climate 2

change. Methane is the second largest anthropogenic 

greenhouse gas, it contributes about 14% of total 

anthropogenic greenhouse gas production (Eggleston et 

al., 2006). The production of enteric methane in ruminant 

animals can be reduced mainly by modulation of rumen 

ecosystem through dietary manipulation. Antibiotics and 

ionophores have been used as additives in diet to transform 

rumen fermentation from long back, but animal nutritionists 

have been searching alternate source of rumen modifiers 

because antibiotics have negative perceptions. Essential 

oils have powerful antimicrobial properties and the plant 

extracts containing essential oils could be used as a potential 

substitute to modify rumen fermentation as well as growth 

and feed efficiency in ruminants (Benchaar et al., 2008).

 Therefore, the present study was planned to assess 

the effect of some essential oil rich promising plant 

extracts or their combinations on methane production for 

development of potential feed additives for ruminants. 

Thus, an experiment was conducted to examine the effects 

of extracts from Poplar (Populus deltoids), Eucalyptus 

(Eucalyptus citriodora) leaves and clove buds (Syzygium 

*Corresponding author: akshays482@gmail.com
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arometicum) and their various blends on in vitro 

methanogenesis, volatile fatty acids production and 

fermentation characteristics of feed by in vitro gas 

production technique.

MATERIAL AND METHODS

 The present study was carried out in the Rumen 

Microbiome Laboratory, Division ofAnimal Nutrition and 

Feed Technology, ICAR- Central Institute for Research on 

Buffaloes, Hisar, Haryana, India.

Collection of plant parts and preparation of extracts: 

Poplar and Eucalyptus leaves were collected form the 

ICAR- Central Institute for Research on Buffaloes, Hisar 

campus. Half of them were dried in hot air ovenat 50 °C 

and ground to pass through 1 mm sieve and extracts were 

prepared with petroleum ether and remaining were used 

for dry matter estimation in hot air oven at 100 °C. Clove 

bud was purchased from local market of Hisar and extract 

was prepared with the same solvent. For preparation of plant 

extracts from poplar, eucalyptus leaves and clove buds, 15 

gm sample was extracted in petroleum ether by Soxhlet’s 

apparatus for 72 hours (Tongnuanchan and Benjakul, 

2014) and volume made to 100 ml with the solvent to get 

final concentration.

Collection on rumen liquor: Rumen liquor (RL) was 

collected from three rumen fistulated adult male Murrah 

EFFECTS OF ESSENTIAL OILS RICH PLANT EXTRACTS AND THEIR BLENDS ON IN VITRO 

METHANOGENESIS AND FERMENTATION CHRACTERISTICS OF OAT HAY BASED 

SUBSTRATE
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ABSTRACT 

 The present study was conducted to assess the effects of essential oils extracts from Eucalyptus (Eucalyptus citriodora) leaves (ECL), Poplar 

(Populus deltoids) leaves (POL) and Clove (Syzygium arometicum) buds (CLB) and their blendson feed digestion, rumen fermentation pattern and 

methanogenesis by in vitro gas production technique. The essential oils extracted with petroleum were supplemented individually (at1ml per 30 ml of 

buffered rumen fluid) or in different combinations (Blend-1: Poplar, Eucalyptus and Clove extracts, 0.1 ml each; Blend- 2: Poplar and Eucalyptus 

extracts, 0.1 ml each; Blend- 3: Eucalyptus and Clove extracts, 0.1 ml each; Blend- 4: Poplar, Eucalyptus and Clove extracts, 0.25 ml each; Blend-5: 

Poplar and Eucalyptus extracts, 0.25 ml each; Blend- 6: Eucalyptus and Clove extracts, 0.25 ml each per 30 ml buffered rumen fluid) to oat hay based 

substrate to assess its effects. At the specific dose level, ECL and POL, significantly (p<0.001) reduced methane production without (p>0.05) 

affecting in vitro feed digestibility, while at the same dose, clove bud extract significantly (p<0.001) reduced both methane production and feed 

digestibility. The blends of these extracts modulate rumen fermentation parameters more distinctly at low dose levels than their individual inclusion, 

showing positive associative effect. The present experiment demonstrated significant effects of the BLEND- 4 and BLEND- 5 in maximum reduction 

in methane production without affecting feed digestibility. The study suggests in vivo experimentation with supplementation of these blends to find 

out their effects on methane emission and animal performance for adopting as phytogenic feed additive for ruminants.

Keywords: Blends, Essential oils, In Vitro, Methanogenesis, Rumen fermentation
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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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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.

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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