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ABSTRACT

 The study was aimed to investigate the pharmacokinetic interaction between the commonly used NSAID, Meloxicam, a CYP2C9 substrate 
and licorice which contains Glycyrrhizin, a CYP2C9 inhibiting flavonoid in birds. The broiler chicken weighing about 2 kgs were randomly divided 

-1into two groups consisting 8 birds in each. Birds in group I (meloxicam control) received single oral bolus of meloxicam (2mg.Kg  B.W) whereas 
-1 -1birds in group II received single oral bolus of meloxicam (2mg.Kg  B.W) 01 h after pre-treatment with licorice (500 mg.Kg B.W, orally). Blood 

samples (0.5 ml) were collected from tarsal vein at pre-determined time intervals prior to meloxicam administration and at 0.166, 0.25, 0.5, 0.75, 1, 
1.5, 2, 3, 4, 6, 8, 12 and 24 h post-administration of meloxicam. Plasma was separated and analyzed for meloxicam by HPLC assay. Based on plasma 
concentrations of meloxicam, the pharmacokinetic parameters were determined by non-compartmental methods. The pharmacokinetic parameters 
such as AUC , Cl , t β, Vd  and MRT were not significantly different when compared between group I and II birds. There were no significant 0-” B 1/2 ss

differences in either plasma concentrations or pharmacokinetic parameters of meloxicam in both the groups. It is concluded that licorice which 
contains a flavonoid glycyrrhizin known to be putative inhibitor of CYP2C9 and CYP3A4 has no role on the activity of these enzymes in birds, as the 
plasma concentrations and pharmacokinetics parameters of meloxicam were found unaltered. 
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Currently, healthcare professionals are deeply concerned 

about drug-herb interactions and pharmacokinetics of drug 

and reduction of side effects of NSAIDS (Kennedy and 

Seely, 2010).

� Hence, the present study was designed to know the 

pharmacokinetic interaction of licorice with meloxicam 

and the effect of licorice, a CYP2C9 inhibitor on 

pharmacokinetics of meloxicam.

MATERIALS AND METHODS

Experimental animals: Sixteen adult birds weighing 2kg 

were procured from M/s Srinivasa Hatcheries, Vijayawada, 

India. They were maintained under standard management 

and husbandry conditions with free access to feed and 

water. The experiments were approved by Institutional 

Animal Ethics Committee (IAEC), N.T.R College of 

Veterinary Science, Gannavaram, Andhra Pradesh, India.

Drugs and chemicals: Oral bolus formulation of 
®meloxicam (Melonex ) was used for oral administration 

and pure technical grade powder of meloxicam used as 

external standard in HPLC assay. Heparin 20,000 IU/vial 

was obtained from M/s Loba Chemie, Mumbai, India. 

Acetonitrile and other chemicals of HPLC grade used in 

the experiment were procured from M/s Merck, Mumbai, 

India. Water for HPLC was obtained by Millipore water 

purification system and was filtered through 0.2 µm filter 

prior to use. All other chemicals used in the study were of 

analytical grade.

 Licorice (Glycyrrhiza glabra) roots were obtained 

� Pain is the most negative experience possible with 

physical and emotional effects with debilitating factor in 

healing. In birds, relief of pain has demonstrated a quicker 

return to recovery (Forbes, 1999). Bumble foot, cloacal 

prolapse, fractures, certain inflammatory diseases and also 

numerous routine practices (such as de-beaking or de-

spurring) in poultry elicit significant pain and the 

inflammatory response similar to mammals. The 

commonly used NSAIDS viz., meloxicam and carprofen 

are proven to be effective in birds (Malik and Valentine, 

2018).

� Meloxicam produces anti-inflammatory, analgesic 

and antipyretic properties through preferential inhibition 

of COX2 enzyme (Engelhardt et al., 1995) and primarily 

metabolized by CYP2C9 isoform of cytochrome p450 

drug metabolizing enzymes (Chesne et al., 1998).

� Licorice is derived from the sweet root of various 

species of Glycyrriza that contains bio active components 

such as flavonoids and glycyrrhizin with pharmacological 

properties and medicinal applications. The licorice extract 

has been found to show immunologic and antioxidant 

activities that might improve the growth performance, feed 

efficiency, carcass traits and blood biochemical indices of 

the poultry birds and also potential solution for solving 

respiratory, digestive and immune problems in poultry 

(Alagawany et al., 2019). Glycyrrhizin is a well known 

putative CYP2C9 enzyme inhibitor (Kent et al., 2002). 
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commercially from crude herbs traders. The roots were 

washed in distilled water, shade dried and ground to course 

powder and stored at room temperature until further use. 

 Licorice extract was prepared by dissolving 200 

grams of powder in 2000 ml of 1:1 acetone and distilled 

water.  The conical flask was subjected to constant stirring 

using an orbital shaker overnight at room temperature with 

a speed of 100 rpm. The extract prepared was filtered using 

Whatman’s filter paper (MN 640md) and the filtrate was 

subjected to slow evaporation. 

Experimental design: Sixteen adult birds of both sexes 

were divided into 2 groups consisting eight birds in each. 

Meloxicam was administered as single oral bolus dose of 2 
-1mg.Kg  in both the groups whereas birds in group II were 

-1pretreated with licorice extract (500mg.Kg , orally) 60 

min prior to administration of meloxicam. Meloxicam 

dose selected basing on basic analgesia dose in birds 

prescribed by Malik and Valentine (2018). The content of 

glycerrhizin in licorice varies from 2-25% depending on 

species and prolonged consumption leads to adverse 

effects like hypokalemia (Omar et al., 2012). No observed 

effect level for purified glycyrrhizin was 2mg/kg/day and 

the oral bioavailability is poor when administered as 

licorice extract, which has hampered attempts to establish 

clear dose-effect levels in animals and humans (Isbrucker 

and Burdock, 2006). In our study, licorice extract dose of 
-1500 mg.Kg  was selected to induce maximum effect on 

pharmacokinetic interaction, if any and no adverse effects 

were observed at this dose.

 Blood samples (0.5 ml) were collected in heparinized 

tubes by venipuncture (left and right veins of tarsal and 

jugular vein) prior to meloxicam administration and at 

0.166, 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6, 8, 12 and 24 h time 

interval after meloxicam administration. They were 

centrifuged at 3000 rpm for 5 min and plasma was 

harvested and stored at -20 °C till analyzed for meloxicam 

by high performance liquid chromatography (HPLC).

Assay of meloxicam: Meloxicam concentrations in 

plasma were determined by high performance liquid 

chromatography as described by Baert and De Backer 

(2003) with slight modifications. In brief, acetonitrile was 

added to plasma sample in the ratio of 1:1 (0.2 mL each). 

After vortex mixing at high speed for 20 s, the tubes were 

subjected to centrifugation for 10 min at 9000g. The clear 

supernatant thus obtained was transferred to a tube and 

equal volume of HPLC grade water was added to the 

supernatant. The aliquot was filtered through a 0.2 µm 

nylon membrane filter and 20 µL of filtrate was injected 

into the HPLC system.

 The HPLC system (Shimadzu Corporation, Kyoto, 

Japan) comprised of LC-20AD quaternary gradient pump, 

Rheodyne manual loop injector with a 20 µL loop, SPD-20 

AV UV-Vis detector, column oven CTO-10ASVP and 

work station software Lab_solutions version 4-0512-039 

was used for data analysis. Separation of meloxicam was 

performed by using a C18 reverse phase column (4.6 x 250 

mm, 5µm particle size) as stationary phase and a mixture 

of 40 parts of acetonitrile and 60 parts of 0.05 M sodium 

acetate buffer (pH 6.0) as mobile phase at a wavelength of 
-1355 nm . The flow rate was adjusted at 0.8 mL min . There 

were no interfering substances in the plasma at the retention 

time of meloxicam as evident by the chromatograms 

obtained for plasma blank and spiked plasma standards 

(Fig. 1). Peak heights were taken for the quantification of 

meloxicam in plasma from calibration curves obtained on 

analysis of blank plasma samples spiked with meloxicam 

(external standards) and analyzed as described for the 

experimental samples. The limit of quantification was 
-10.03125µg.ml . The method was found to be linear and 

-1 reproducible in the concentration range of 0.3- 10 µg.ml

for meloxicam.

Pharmacokinetic analysis: Plasma concentration versus 

Table 1

Pharmacokinetic parameters (Mean ± SE) of meloxicam in 
different groups of birds (n = 8)

Parameter� Group I � Group II (Licorice  
(Unit) (Meloxicam)� extract pre-treatment
  + Meloxicam)

-1 �β (h ) 0.14±0.03� 0.19±0.03

t β (h)� 4.97±0.93� 4.43±0.991/2

-1 �AUC  (µg.h.ml ) 40.42±6.08� 44.63±6.650-t

-1 �AUC  (µg.h.ml ) 68.35±13.20� 49.09±9.200-“ 

AUC / AUC  (Per cent)� 75.14±11.56� 94.76±3.640-t 0-“ 

2 -1 �AUMC  (µg.h .ml ) 378.22±66.01� 438.33±82.860-t
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Fig. 1.  Chromatogram of meloxicam standard in plasma
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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.

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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ABSTRACT

 The study was aimed to investigate the pharmacokinetic interaction between the commonly used NSAID, Meloxicam, a CYP2C9 substrate 
and licorice which contains Glycyrrhizin, a CYP2C9 inhibiting flavonoid in birds. The broiler chicken weighing about 2 kgs were randomly divided 

-1into two groups consisting 8 birds in each. Birds in group I (meloxicam control) received single oral bolus of meloxicam (2mg.Kg  B.W) whereas 
-1 -1birds in group II received single oral bolus of meloxicam (2mg.Kg  B.W) 01 h after pre-treatment with licorice (500 mg.Kg B.W, orally). Blood 

samples (0.5 ml) were collected from tarsal vein at pre-determined time intervals prior to meloxicam administration and at 0.166, 0.25, 0.5, 0.75, 1, 
1.5, 2, 3, 4, 6, 8, 12 and 24 h post-administration of meloxicam. Plasma was separated and analyzed for meloxicam by HPLC assay. Based on plasma 
concentrations of meloxicam, the pharmacokinetic parameters were determined by non-compartmental methods. The pharmacokinetic parameters 
such as AUC , Cl , t β, Vd  and MRT were not significantly different when compared between group I and II birds. There were no significant 0-” B 1/2 ss

differences in either plasma concentrations or pharmacokinetic parameters of meloxicam in both the groups. It is concluded that licorice which 
contains a flavonoid glycyrrhizin known to be putative inhibitor of CYP2C9 and CYP3A4 has no role on the activity of these enzymes in birds, as the 
plasma concentrations and pharmacokinetics parameters of meloxicam were found unaltered. 
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Currently, healthcare professionals are deeply concerned 

about drug-herb interactions and pharmacokinetics of drug 

and reduction of side effects of NSAIDS (Kennedy and 

Seely, 2010).

� Hence, the present study was designed to know the 

pharmacokinetic interaction of licorice with meloxicam 

and the effect of licorice, a CYP2C9 inhibitor on 

pharmacokinetics of meloxicam.

MATERIALS AND METHODS

Experimental animals: Sixteen adult birds weighing 2kg 

were procured from M/s Srinivasa Hatcheries, Vijayawada, 

India. They were maintained under standard management 

and husbandry conditions with free access to feed and 

water. The experiments were approved by Institutional 

Animal Ethics Committee (IAEC), N.T.R College of 

Veterinary Science, Gannavaram, Andhra Pradesh, India.

Drugs and chemicals: Oral bolus formulation of 
®meloxicam (Melonex ) was used for oral administration 

and pure technical grade powder of meloxicam used as 

external standard in HPLC assay. Heparin 20,000 IU/vial 

was obtained from M/s Loba Chemie, Mumbai, India. 

Acetonitrile and other chemicals of HPLC grade used in 

the experiment were procured from M/s Merck, Mumbai, 

India. Water for HPLC was obtained by Millipore water 

purification system and was filtered through 0.2 µm filter 

prior to use. All other chemicals used in the study were of 

analytical grade.

 Licorice (Glycyrrhiza glabra) roots were obtained 

� Pain is the most negative experience possible with 

physical and emotional effects with debilitating factor in 

healing. In birds, relief of pain has demonstrated a quicker 

return to recovery (Forbes, 1999). Bumble foot, cloacal 

prolapse, fractures, certain inflammatory diseases and also 

numerous routine practices (such as de-beaking or de-

spurring) in poultry elicit significant pain and the 

inflammatory response similar to mammals. The 

commonly used NSAIDS viz., meloxicam and carprofen 

are proven to be effective in birds (Malik and Valentine, 

2018).

� Meloxicam produces anti-inflammatory, analgesic 

and antipyretic properties through preferential inhibition 

of COX2 enzyme (Engelhardt et al., 1995) and primarily 

metabolized by CYP2C9 isoform of cytochrome p450 

drug metabolizing enzymes (Chesne et al., 1998).

� Licorice is derived from the sweet root of various 

species of Glycyrriza that contains bio active components 

such as flavonoids and glycyrrhizin with pharmacological 

properties and medicinal applications. The licorice extract 

has been found to show immunologic and antioxidant 

activities that might improve the growth performance, feed 

efficiency, carcass traits and blood biochemical indices of 

the poultry birds and also potential solution for solving 

respiratory, digestive and immune problems in poultry 

(Alagawany et al., 2019). Glycyrrhizin is a well known 

putative CYP2C9 enzyme inhibitor (Kent et al., 2002). 
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commercially from crude herbs traders. The roots were 

washed in distilled water, shade dried and ground to course 

powder and stored at room temperature until further use. 

 Licorice extract was prepared by dissolving 200 

grams of powder in 2000 ml of 1:1 acetone and distilled 

water.  The conical flask was subjected to constant stirring 

using an orbital shaker overnight at room temperature with 

a speed of 100 rpm. The extract prepared was filtered using 

Whatman’s filter paper (MN 640md) and the filtrate was 

subjected to slow evaporation. 

Experimental design: Sixteen adult birds of both sexes 

were divided into 2 groups consisting eight birds in each. 

Meloxicam was administered as single oral bolus dose of 2 
-1mg.Kg  in both the groups whereas birds in group II were 

-1pretreated with licorice extract (500mg.Kg , orally) 60 

min prior to administration of meloxicam. Meloxicam 

dose selected basing on basic analgesia dose in birds 

prescribed by Malik and Valentine (2018). The content of 

glycerrhizin in licorice varies from 2-25% depending on 

species and prolonged consumption leads to adverse 

effects like hypokalemia (Omar et al., 2012). No observed 

effect level for purified glycyrrhizin was 2mg/kg/day and 

the oral bioavailability is poor when administered as 

licorice extract, which has hampered attempts to establish 

clear dose-effect levels in animals and humans (Isbrucker 

and Burdock, 2006). In our study, licorice extract dose of 
-1500 mg.Kg  was selected to induce maximum effect on 

pharmacokinetic interaction, if any and no adverse effects 

were observed at this dose.

 Blood samples (0.5 ml) were collected in heparinized 

tubes by venipuncture (left and right veins of tarsal and 

jugular vein) prior to meloxicam administration and at 

0.166, 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6, 8, 12 and 24 h time 

interval after meloxicam administration. They were 

centrifuged at 3000 rpm for 5 min and plasma was 

harvested and stored at -20 °C till analyzed for meloxicam 

by high performance liquid chromatography (HPLC).

Assay of meloxicam: Meloxicam concentrations in 

plasma were determined by high performance liquid 

chromatography as described by Baert and De Backer 

(2003) with slight modifications. In brief, acetonitrile was 

added to plasma sample in the ratio of 1:1 (0.2 mL each). 

After vortex mixing at high speed for 20 s, the tubes were 

subjected to centrifugation for 10 min at 9000g. The clear 

supernatant thus obtained was transferred to a tube and 

equal volume of HPLC grade water was added to the 

supernatant. The aliquot was filtered through a 0.2 µm 

nylon membrane filter and 20 µL of filtrate was injected 

into the HPLC system.

 The HPLC system (Shimadzu Corporation, Kyoto, 

Japan) comprised of LC-20AD quaternary gradient pump, 

Rheodyne manual loop injector with a 20 µL loop, SPD-20 

AV UV-Vis detector, column oven CTO-10ASVP and 

work station software Lab_solutions version 4-0512-039 

was used for data analysis. Separation of meloxicam was 

performed by using a C18 reverse phase column (4.6 x 250 

mm, 5µm particle size) as stationary phase and a mixture 

of 40 parts of acetonitrile and 60 parts of 0.05 M sodium 

acetate buffer (pH 6.0) as mobile phase at a wavelength of 
-1355 nm . The flow rate was adjusted at 0.8 mL min . There 

were no interfering substances in the plasma at the retention 

time of meloxicam as evident by the chromatograms 

obtained for plasma blank and spiked plasma standards 

(Fig. 1). Peak heights were taken for the quantification of 

meloxicam in plasma from calibration curves obtained on 

analysis of blank plasma samples spiked with meloxicam 

(external standards) and analyzed as described for the 

experimental samples. The limit of quantification was 
-10.03125µg.ml . The method was found to be linear and 

-1 reproducible in the concentration range of 0.3- 10 µg.ml

for meloxicam.

Pharmacokinetic analysis: Plasma concentration versus 

Table 1

Pharmacokinetic parameters (Mean ± SE) of meloxicam in 
different groups of birds (n = 8)

Parameter� Group I � Group II (Licorice  
(Unit) (Meloxicam)� extract pre-treatment
  + Meloxicam)

-1 �β (h ) 0.14±0.03� 0.19±0.03

t β (h)� 4.97±0.93� 4.43±0.991/2

-1 �AUC  (µg.h.ml ) 40.42±6.08� 44.63±6.650-t

-1 �AUC  (µg.h.ml ) 68.35±13.20� 49.09±9.200-“ 

AUC / AUC  (Per cent)� 75.14±11.56� 94.76±3.640-t 0-“ 

2 -1 �AUMC  (µg.h .ml ) 378.22±66.01� 438.33±82.860-t
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Fig. 1.  Chromatogram of meloxicam standard in plasma

Corresponding author: vetsirohi@rediffmail.com
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

2215

Marinelli, L., Adamelli, S., Normando, S. and Bono, G. 
(2007). Quality of life of the pet dog: Influence of 
owner and dog’s characteristics. Appl. Anim. Behav. 
Sci. 108(1-

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

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

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

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

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

l We solicit your co-operation.

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

Editors

CONTRIBUTORS MAY NOTE

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

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

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

l After revision, please return the revised manuscript and rebuttal at the earliest.
l Please mention your article reference number in all correspondence for a quick response.
l We solicit your co-operation.
l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, Department of 

Veterinary Public Health and Epidemiology, College of Veterinary Sciences, LUVAS, Hisar-
125004.

Editors

CONTRIBUTORS MAY NOTE

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

THE HARYANA VETERINARIAN

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

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

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

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

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

l We solicit your co-operation.

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

Editors

CONTRIBUTORS MAY NOTE

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

THE HARYANA VETERINARIAN

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

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

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

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

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

l We solicit your co-operation.

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

Editors

CONTRIBUTORS MAY NOTE
l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 

engaged in Veterinary Profession.
l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 

writing/submission.
l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 

Veterinary Sciences, along with each article.
l After revision, please return the revised manuscript and rebuttal at the earliest.
l Please mention your article reference number in all correspondence for a quick 

response.
l We solicit your co-operation.
l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 

Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

HV-28-2020

154

*Corresponding author: malikasloob@gmail.com

Haryana Vet. (June, 2020) 59(1), 154-155 Clinical Article

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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time data of meloxicam obtained in birds of both groups 

was utilized for calculating various pharmacokinetic 

parameters with an interactive least squares linear 

regression by computer software (PK Solver Version 2.0, 

2010 by Zhang et al.). Best-fit model was chosen by using 

minimal Akaike information criteria estimation (Yamaoka 

and Nakagawa, 1978). Peak plasma concentration (C ) max

and time to reach peak concentration (t ) were calculated max

from the actual plasma data of each bird.

Statistical analysis: The plasma concentrations and 

pharmacokinetic variables of meloxicam are expressed as 

Mean±S.E. Differences in plasma concentrations and 

pharmacokinetic data between the two groups were 

analyzed for statistical significance using two samples t-

test assuming unequal variances using ‘Instat’ software. 

AUC, t β, C  values were log transformed prior to the 1/2 max

analysis. The P<0.05 values were considered statistically 

significant.

RESULTS AND DISCUSSION

 Drug interaction occurs when two or more drugs are 

administered together and one of them alters the 

absorption, distribution, metabolism or elimination of the 

other, such that the amount of drug reaching the site of 

action or its presence at the site may be altered. 

� The mean plasma levels of meloxicam at different 

time intervals after single oral administration of meloxicam 
-1(2 mg.Kg ) to both control group and licorice pretreated 

group birds are presented graphically in Fig. 2. Various 

pharmacokinetic parameters estimated by non compartmental 

analysis of plasma concentrations of meloxicam in both 

groups of birds are summarized in Table 1. The initial 

mean meloxicam plasma concentration of 0.09±0.08 
-1µg.ml  was observed at 0.166 h. Mean peak plasma levels 

(C ) of meloxicam observed in this study was 3.44±0.50 max
-1 µg.ml at t  of 6.50±0.47 h after oral administration of max

meloxicam. The pharmacokinetic profile of meloxicam 

was also investigated in number of species including 

vultures at the dose rate used in birds of the present study 

(Naidoo et al., 2008) and C observed in vulture was 5.25 max 
-1µg.ml  at t  of 0.47 h. Variations in the C  and t of max max max 

meloxicam may be due to the species difference.

� The various pharmacokinetic parameters of 

meloxicam observed were elimination rate constant (β) 
-1(0.14±0.03 h ), elimination half-life t β (4.97±0.93 h). 1/2  

Almost similar elimination half-life of 3.29 h of meloxicam 

in chicken and a shorter half-life of 0.52 h in ostriches was 

reported (Baert and Backer, 2003). Variation in the 

elimination half-lives of meloxicam may be due to species 

difference. 

 The area under the concentration-time curve (AUC) 

in pharmacokinetics forms the basis for calculation of 

some kinetic parameters like MRT, Cl , and Vd . etc. B ss

Mean±SE value of AUC  obtained in the present study for 0-”
-1meloxicam was 68.35±13.20 μg.h.ml  after single oral 
-1administration of meloxicam (2 mg.kg ). Comparatively 

-1lower AUC value of 0.73 μg.h.ml  for meloxicam when 
-1given at a dose rate of 0.5 mg.kg  was reported in ostriches 

(Baert and Backer, 2003). AUC varies with the administered 

dose that may be the reason for the difference in the AUC 

of meloxicam.

 Vd  provides an estimate of drug distribution that is ss

independent of elimination process. It is a function of 

drug’s ability to reach various peripheral tissues in the 

body after absorption. In the present study, the Vd  ss

obtained for meloxicam after single oral administration 
-1 -1was 0.54±0.10 L.kg . A lower Vd  of 0.065 L.kg  was ss

reported in Muscovy ducks (Baert and Backer, 2003). 

Clearance (Cl ) is a characteristic of the drug and indicates B

volume of plasma cleared of the drug by various elimination 

processes per unit time. The clearance obtained in the 
-1 -1present study was 0.06±0.01 L.Kg .h . Mean residence 

time (MRT) is the mean time required for a drug molecule 

to transverse through the body and thus reflects time 

associated with absorption, distribution and elimination. 

In the present study, MRT values obtained for meloxicam 

was 9.24±0.95 h. 

 Effect of licorice pretreatment on the plasma levels 

and pharmacokinetics of meloxicam oral administration (2 
-1mg.Kg ) was observed. The initial meloxicam plasma 

-1concentration of 0.00±0.0 µg.ml  was observed at 0.166 h, 

which is non-significantly lower compared to the initial 
-1plasma concentration of 0.09±0.08 µg.ml  obtained in 

Fig. 2.  Semi logarithmic plot of meloxicam concentration in plasma 
versus time after single oral administration of meloxicam in 
different groups of birds (n = 8)
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group I. The peak plasma concentration (C ) of max

-1meloxicam was 4.26±0.55 µg.ml  which is non-

significantly higher than that of the value obtained in the 
-1meloxicam alone group 3.44±0.50 µg.ml . Similarly 

reports are there where meloxicam C  increased from max

-10.84 to 1.22 µg.ml  when pre-treated with quercetin in 

rabbits and this may be attributed to the inhibition of 

CYP2C9, which metabolizes meloxicam (Jayakanth, 

2010). Grape juice containing flavonoids decreased C  max

-1from 2.4 to 1.1µg.ml  when given concurrently with 

phenacetin in humans and this was due to the enhancement 

of first pass metabolism of phenacetin by grape juice 

(Dong et al. 1999).

� It appears that licorice pretreatment has non-

significantly increased the meloxicam concentration and 

hence the higher C  for meloxicam was noticed in the max

licorice pretreated birds. This may be due to interference of 

licorice to the enzyme CYP2C9.

� There were no significant differences in elimination 

half-lives (t ), area under curve (AUC ), mean residence 1/2β 0-”

time (MRT), volume of distribution at steady state (Vd ) ss

and the total body clearance (Cl ) of meloxicam alone and B

meloxicam in licorice pretreated group. The results 

obtained suggest that there were no pharmacokinetic 

interaction between licorice and meloxicam in birds when 

licorice was given 60 min prior to the administration of 

meloxicam as single dose. A recent study investigated the 

interaction of licorice with CYP3A4 in rats and their study 

demonstrated that glycyrrhetinic acid, a glycyrrhizin 

metabolite, activated the CYP3A4 function and 

subsequently reduced the oral bioavailability of 

cyclosporine A (Hou et al., 2012; Huang et al., 2008).

� Licorice, a CYP2C9 and CYP3A4 inhibitor (Kent et 

al., 2002), did not significantly alter the important 

pharmacokinetic parameters like elimination half-life and 

clearance of both meloxicam. However, there are reports 

that glycyrrhetinic acid and glycyrrhizin altered the 

pharmacokinetic parameters of other CYP3A4 substrates 

like cyclosporine A (Hou et al., 2012; Huang et al., 2008). 

Probably the experimental design made in the present 

study had no scope to detect such alterations because of 

administration of licorice in single dose at 60 min prior to 

the administration of meloxicam.

CONCLUSION

 The present study revealed that there is no 

significant difference in pharmacokinetics of meloxicam 

between licorice extract single dose pretreated meloxicam 

group and meloxicam alone treated group. Hence, licorice 

extract in a single dose has no effect on pharmacokinetics 

of meloxicam in broiler chicken. Further studies are 

required with prolonged administration of licorice to 

assess the pharmacokinetic interaction between 

meloxicam and licorice.
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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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time data of meloxicam obtained in birds of both groups 

was utilized for calculating various pharmacokinetic 

parameters with an interactive least squares linear 

regression by computer software (PK Solver Version 2.0, 

2010 by Zhang et al.). Best-fit model was chosen by using 

minimal Akaike information criteria estimation (Yamaoka 

and Nakagawa, 1978). Peak plasma concentration (C ) max

and time to reach peak concentration (t ) were calculated max

from the actual plasma data of each bird.

Statistical analysis: The plasma concentrations and 

pharmacokinetic variables of meloxicam are expressed as 

Mean±S.E. Differences in plasma concentrations and 

pharmacokinetic data between the two groups were 

analyzed for statistical significance using two samples t-

test assuming unequal variances using ‘Instat’ software. 

AUC, t β, C  values were log transformed prior to the 1/2 max

analysis. The P<0.05 values were considered statistically 

significant.

RESULTS AND DISCUSSION

 Drug interaction occurs when two or more drugs are 

administered together and one of them alters the 

absorption, distribution, metabolism or elimination of the 

other, such that the amount of drug reaching the site of 

action or its presence at the site may be altered. 

� The mean plasma levels of meloxicam at different 

time intervals after single oral administration of meloxicam 
-1(2 mg.Kg ) to both control group and licorice pretreated 

group birds are presented graphically in Fig. 2. Various 

pharmacokinetic parameters estimated by non compartmental 

analysis of plasma concentrations of meloxicam in both 

groups of birds are summarized in Table 1. The initial 

mean meloxicam plasma concentration of 0.09±0.08 
-1µg.ml  was observed at 0.166 h. Mean peak plasma levels 

(C ) of meloxicam observed in this study was 3.44±0.50 max
-1 µg.ml at t  of 6.50±0.47 h after oral administration of max

meloxicam. The pharmacokinetic profile of meloxicam 

was also investigated in number of species including 

vultures at the dose rate used in birds of the present study 

(Naidoo et al., 2008) and C observed in vulture was 5.25 max 
-1µg.ml  at t  of 0.47 h. Variations in the C  and t of max max max 

meloxicam may be due to the species difference.

� The various pharmacokinetic parameters of 

meloxicam observed were elimination rate constant (β) 
-1(0.14±0.03 h ), elimination half-life t β (4.97±0.93 h). 1/2  

Almost similar elimination half-life of 3.29 h of meloxicam 

in chicken and a shorter half-life of 0.52 h in ostriches was 

reported (Baert and Backer, 2003). Variation in the 

elimination half-lives of meloxicam may be due to species 

difference. 

 The area under the concentration-time curve (AUC) 

in pharmacokinetics forms the basis for calculation of 

some kinetic parameters like MRT, Cl , and Vd . etc. B ss

Mean±SE value of AUC  obtained in the present study for 0-”
-1meloxicam was 68.35±13.20 μg.h.ml  after single oral 
-1administration of meloxicam (2 mg.kg ). Comparatively 

-1lower AUC value of 0.73 μg.h.ml  for meloxicam when 
-1given at a dose rate of 0.5 mg.kg  was reported in ostriches 

(Baert and Backer, 2003). AUC varies with the administered 

dose that may be the reason for the difference in the AUC 

of meloxicam.

 Vd  provides an estimate of drug distribution that is ss

independent of elimination process. It is a function of 

drug’s ability to reach various peripheral tissues in the 

body after absorption. In the present study, the Vd  ss

obtained for meloxicam after single oral administration 
-1 -1was 0.54±0.10 L.kg . A lower Vd  of 0.065 L.kg  was ss

reported in Muscovy ducks (Baert and Backer, 2003). 

Clearance (Cl ) is a characteristic of the drug and indicates B

volume of plasma cleared of the drug by various elimination 

processes per unit time. The clearance obtained in the 
-1 -1present study was 0.06±0.01 L.Kg .h . Mean residence 

time (MRT) is the mean time required for a drug molecule 

to transverse through the body and thus reflects time 

associated with absorption, distribution and elimination. 

In the present study, MRT values obtained for meloxicam 

was 9.24±0.95 h. 

 Effect of licorice pretreatment on the plasma levels 

and pharmacokinetics of meloxicam oral administration (2 
-1mg.Kg ) was observed. The initial meloxicam plasma 

-1concentration of 0.00±0.0 µg.ml  was observed at 0.166 h, 

which is non-significantly lower compared to the initial 
-1plasma concentration of 0.09±0.08 µg.ml  obtained in 

Fig. 2.  Semi logarithmic plot of meloxicam concentration in plasma 
versus time after single oral administration of meloxicam in 
different groups of birds (n = 8)
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group I. The peak plasma concentration (C ) of max

-1meloxicam was 4.26±0.55 µg.ml  which is non-

significantly higher than that of the value obtained in the 
-1meloxicam alone group 3.44±0.50 µg.ml . Similarly 

reports are there where meloxicam C  increased from max

-10.84 to 1.22 µg.ml  when pre-treated with quercetin in 

rabbits and this may be attributed to the inhibition of 

CYP2C9, which metabolizes meloxicam (Jayakanth, 

2010). Grape juice containing flavonoids decreased C  max

-1from 2.4 to 1.1µg.ml  when given concurrently with 

phenacetin in humans and this was due to the enhancement 

of first pass metabolism of phenacetin by grape juice 

(Dong et al. 1999).

� It appears that licorice pretreatment has non-

significantly increased the meloxicam concentration and 

hence the higher C  for meloxicam was noticed in the max

licorice pretreated birds. This may be due to interference of 

licorice to the enzyme CYP2C9.

� There were no significant differences in elimination 

half-lives (t ), area under curve (AUC ), mean residence 1/2β 0-”

time (MRT), volume of distribution at steady state (Vd ) ss

and the total body clearance (Cl ) of meloxicam alone and B

meloxicam in licorice pretreated group. The results 

obtained suggest that there were no pharmacokinetic 

interaction between licorice and meloxicam in birds when 

licorice was given 60 min prior to the administration of 

meloxicam as single dose. A recent study investigated the 

interaction of licorice with CYP3A4 in rats and their study 

demonstrated that glycyrrhetinic acid, a glycyrrhizin 

metabolite, activated the CYP3A4 function and 

subsequently reduced the oral bioavailability of 

cyclosporine A (Hou et al., 2012; Huang et al., 2008).

� Licorice, a CYP2C9 and CYP3A4 inhibitor (Kent et 

al., 2002), did not significantly alter the important 

pharmacokinetic parameters like elimination half-life and 

clearance of both meloxicam. However, there are reports 

that glycyrrhetinic acid and glycyrrhizin altered the 

pharmacokinetic parameters of other CYP3A4 substrates 

like cyclosporine A (Hou et al., 2012; Huang et al., 2008). 

Probably the experimental design made in the present 

study had no scope to detect such alterations because of 

administration of licorice in single dose at 60 min prior to 

the administration of meloxicam.

CONCLUSION

 The present study revealed that there is no 

significant difference in pharmacokinetics of meloxicam 

between licorice extract single dose pretreated meloxicam 

group and meloxicam alone treated group. Hence, licorice 

extract in a single dose has no effect on pharmacokinetics 

of meloxicam in broiler chicken. Further studies are 

required with prolonged administration of licorice to 

assess the pharmacokinetic interaction between 

meloxicam and licorice.
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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.
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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 basic difference in hormonal profile of cattle reared in two quite different ecosystems namely island and coastal ecosystem was estimated. 
The incidence of different infertility conditions in both the ecosystems also might vary as per the environment. Serum samples were collected for 
estimations of hormonal parameters like estrogen, progesterone, TSH, LH and FSH. The overall incidence of infertility was recorded to be 47.62 % in 
island and 45.90 % in coastal ecosystem. The animals were in same stage of estrus, when samples were collected for hormonal analysis. In case of 
repeat breeding, there was significant increase in mean estrogen concentration (p< 0.05) in coastal cattle than that of cattle reared under island 
ecosystem. Similarly, also significant increase in mean progesterone concentration (p< 0.05) of coastal cattle than that of island cattle was observed.

Keywords: Cattle, Costal ecosystem, Estrogen, Island, Progesterone
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 Conception rate of dairy cows may drop 20-27 % in 

summer and heat stressed cows often have poor expression 

of oestrus due to reduced oestradiol secretion from the 

dominant follicle, developed in a low luteinizing hormone 

environment (Naqvi et al., 2012). Lower peak values of 

estrogen around oestrus along with decreased progesterone 

concentration are attributed to be the major reasons, 

responsible for a higher incidence of silent oestrus during 

summer (Rao and Pandey, 1982). The fertility rate of high 

yielding dairy cows is lowered during summer and even 

remains lower during autumn as compared to winter. It is a 

well known fact that, lactating cows are more adversely 

affected than heifers (Takahashi, 2012), due to their much 

greater internal heat production. High environmental 

temperature on the day after insemination was associated 

with lower conception rates (Nabenishi et al., 2011). 

Exposure of cattle to elevated temperatures during oocyte 

maturation and ovulation (Putney et al., 1989) or during 

the first 3 or 7 days of pregnancy, decreased embryonic 

viability and development (Hansen, 2013). Heat stress has 

been reported to alter follicular development by reducing 

steroid hormone production (Wilson et al., 1998) and these 

changes in follicular steroid concentration could disrupt 

oocyte maturation. In addition, heat stress reduces growth 

of the dominant follicle and causes incomplete dominance 

so that there is increased growth of subordinate follicles 

(Bajagai, 2011). Two different and contrasting environments 

like island ecoculture of Andaman and costal area of 

Odisha differ very much in their topography and climate. 

Similarly, the availability of forage and mineral status of 

soil/ forage also greatly differ from each other. These 

factors might have an effect in prevalence of different 

infertility conditions and reproductive status of cattle 

through an altered hormonal status of animals. Further, the 

livestock sector under the islands ecosystem enjoys the 

benefit of disease free status being isolated from the 

mainland, India (Sunder, 2014).With this picture in mind, 

this experiment was conducted to compare the levels of 

certain reproductive hormones of cattle reared under two 

entirely different ecosystems viz. island and costal.

MATERIALS AND METHODS

 The present study was conducted in the Department 

of Animal Reproduction, Gynaecology and Obstetrics, 

College of Veterinary Science and Animal Husbandry, 

OUAT, BBSR and ICAR-Central Island Agricultural 

Research Institute, Portblair (Andaman and Nicobar Island) 
st in two different agro-climatic zones from 1 January, 2019 to 

th30  June, 2019 to compare their reproductive performance. 

The animals were fed with area specific mineral mixtures in 

both the zones. Crossbred cattle with the history of anoestrus 

and repeat breeding were considered for the present 

investigation. The contour, consistency, tonicity and the 

patency of the cervix and uterine horns were assessed by 

careful manipulation and handling. The ovaries were 

palpated gently after retracting the cervix and uterus, 

cranio-ventral and slightly lateral to the bifurcation of 

uterine horns. When cradled between middle and index 

finger, the surface of the ovary was explored. 

 The cattle of island (Andaman & Nicobar) eco-

culture and coastal climate (Odisha) were surveyed for 

presence of different infertility conditions such as delayed *Corresponding author: drashokbarikouat@gmail.com
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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 
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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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