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SUMMARY

 Semen collection, semen evaluation and artificial insemination are essential skills for small animal practitioners. Semen collection was 
performed using digital manipulation technique among all the different breeds of dogs and several tests including macroscopic (semen volume, 
semen colour, hydrogen ion concentration) and microscopic tests (mass motility, progressive motility, sperm concentration, live and dead sperms by 
eosin nigrosin staining) were performed to estimate the fertility of the male. Even exfoliative vaginal cytology (EVC) was also performed to detect 
the proper phase of oestrous cycle. She dogs which had more than 90% cornification index, were selected for AI and evaluation of conception was 
done. Finally concluded that digital manipulation of semen collection is a cost-effective method and AI should be conducted for those bitches which 
had issues with natural mating.
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 Canine breeding is a rapidly growing industry and 
there is influx of exotic breeds of dogs into India for 
breeding purposes (Singh et al., 2019). Among different 
assisted reproductive techniques, artificial insemination 
(AI) is one that involves collection of semen from a stud 
male and introducing it into genital passage of a female or 
female reproductive tract, so that fertilization can occur in 
the absence of natural mating (Mason, 2018). In animals 
and humans, AI is one of the earliest techniques employed 
for assisted reproduction. It took longer period to be 
implemented and standardised in pet dogs due to species 
specific particularities. Abbe Spallanzani performed first 
successful AI in dogs in 1780. By 1950’s, the use of stored 
dog semen for AI was practiced. Later by 1990’s, the 
technology of frozen semen was developed for breeding 
practice in dogs (Foote, 2002; England and Millar, 2008). 
Currently, there has been a huge development in 
reproductive biology and biotechnology. However, initial 
efforts to improve AI failed, mainly due to the two 
limitations i.e., unexplained reproductive physiology of 
dog and unresponsiveness of dog sperm to freezing as 
opined by Hermansson and Forsberg (2006). The most 
common reasons attributed for AI in dogs are that the male 
or female may be shy, inexperienced or too aggressive. 
There may be presence of obstructions in the genital 
passage such as vaginal band, small hard mass at vaginal 
floor. Other possible reasons may be that both male and 
female would have grown together and know each other to 
aid in controlling the risk of sexually transmitted diseases 
on either gender (Johnston et al., 2001).
Case presentation and observation: Seven female dogs 
were presented to Veterinary Clinical Complex, Veterinary 
College, Gadag with a history of vaginal bleeding since six 
to ten days and unwillingness to mate naturally. The details 
are given in Table 1. Further, history revealed that natural 
mating was not possible in four out of seven dogs during 

previous two to three oestrous cycles. On clinical 
examination, all physiological parameters were found to 
be normal. It was observed that two females were too 
aggressive and three were inexperienced. In one female, the 
height was relatively shorter. On per-vaginal examination, 
it was observed that two female dogs had a small hard mass 
of 3 cm diameter which was not occupied fully on the 
vaginal floor and able to pass finger. Vaginal smear was 
collected by cotton swab technique and study of vaginal 
cells (EVC) was done as recommended by Antonov 
(2017). Those females having more than 90% 
cornification index (more of anuclear keratinized and 
superficial cells) upon EVC were selected for AI (Fig. 3). 
EVC was performed using cotton swab technique as 
recommended by Aydin et al. (2011). The smears were 
stained using Giemsa staining and observed under 100x.
Semen collection: The most commonly employed 
methods of AI are artificial vagina, manual collection and 
electrical stimulation (Payan-Carreira et al., 2011). In the 
present study, the semen collection was performed using 
manual collection. For semen collection, male was placed 
in quite, non-stressful environment and adequately spaced, 
non slippery surface for footing. Semen collection was 
performed using digital pressure and massage technique as 
recommended by Jahangirbasha et al. (2018). In those 
dogs which did not show sexual interest, semen collection 
using digital manipulation was followed using the she dog 
in estrus being positioned infront of male dog and aiding it 
to mount the female. When the male dog exhibited sexual 
interest, using a gloved hand, the preputial skin was pushed 
caudally, exposing the glans penis. The base of the penis 
behind the bulbous glandis was grasped through prepuce 
and firm and constant pressure was applied by the palm 
and fingers. Pressure was continuously applied with 
backward and forward movements until erection was 
brought (Fig. 1). The ejaculated semen was collected in a 
sterile test tube for further evaluation.*Corresponding author: malatinaik91@gmail.com
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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CROSSBRED BULLS FROM INDIA

VIJAY KADAM, ABH

Haryana Vet. (Dec., 2019) 58(2), 166-169

Corresponding author: rjchaudhari@yahoo.com

ABSTRACT

 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
polymorphonuclear neutrophils (PMN) cell coun
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SUMMARY

 The present case report communicates with pathological findings associated with Acuaria subula infection in a hill prinia. A deceased adult 
hill prinia was brought for post-mortem investigation revealed parasitic ingluvitis and ventriculitis along with numerous roundworms, which 
disseminated throughout the carcass of the bird Pulmonary congestion along with peritonitis was also observed. The roundworms were identified as 
Acuaria subula. Histopathological examination revealed parasitic ingluvitis, ventriculitis and catarrhal enteritis. The present case study is an attempt 
to put on record a case of parasitic gastroenteritis in a Hill Prinia.

Keywords: Acuaria subula, Catarrhal, Gastroenteritis, Hill Prinia, Ingluvitis

 Hillprinia, also known as Prinia superciliaris is a 
species of passerine bird belongs to family Cistiocolidae, 
native to China, India, Indonesia, Malaysia, Myanmar, 
Thailand and Vietnam. Parasitic infection in wild birds is 
omnipresent, but death occurs only when present in large 
amount (Sharma et al., 2020). Different types of 
endoparasites are reported such as nematodes, cestodes, 
trematodes and protozoan are found in the wild birds. 
Among all, nematodes are the most common and highly 
pathogenic endoparasites followed by the cestode (Brito et 
al., 2017). Acuaria subula has been reported from diverse 
European and Asian birds of the Passeriformes, 
Columbiformes,  Piciformes,  Apodiformes and 
Coraciiformes (Sato et al., 2005 and Mutafchiev et al., 
2013). The endoparasites in wild birds especially of 
nematode origin contribute a lot to deteriorating the 
individual health status as well as increasing the chance of 
spread of the infection (Brito et al., 2017). Male worms of 
Acuaria subula had long caudal alae and 10 pairs of caudal 
papillae (4 precloacal and 6 postcloacal) along with single 
ventral precloacal papilla. Female worms had distinct 
circular folds surrounding vulva, posteriorly directed 
circular musculature vagina, two uteri two with terminal 
parts lined with epithelium consisting of tall, narrow cells. 
As per the best of our knowledge, the present study reports 
a rare case of Acuaria subula incidence in hill prinia 
(Baron, 1967 and Mutafchiev et al., 2013).

 An adult hill prinia was bought to the Department of 

Veterinary Pathology for necropsy examination (Fig. 1). A 

thorough external examination of the carcass was 

performed and gross lesions were recorded after detailed 

necropsy examination. On gross examination, crop and 

gizzard revealed the presence of roundworms. The worms 

were removed gently, washed in normal saline and sent to 

the Department of Veterinary Parasitology for species 

identification. The roundworms were cleared in lactophenol 

to assess the morphological and morphometric 

characteristics (Zajac and Convoy, 2012 and Gupta and 

Gupta, 2020).  After overnight washing, dehydration was 

done in the ascending grades of alcohol and then stained in 

borax carmine and transferred to clearing agent and at last 

mounted in dextrin plasticized xylene (Meyer and Oslen, 

1975). The affected organs showing pathological changes 

were collected and fixed in 10% neutral buffered formalin 

for histopathological examination. The fixed tissues were 

embedded in paraffin, sectioned at 4 microns and stained 

with haematoxylin and eosin as per the protocol given by 

Luna (1968).

 The results obtained from parasitological investigation 

revealed that the bird was infested with Acuaria subula. 

The adult worms were identified on the basis of gross 

morphological examination. Anterior end of the adult 

worm had two triangular pseudolabia along with four 

cordons, arising dorsally and ventrally between 

pseudolabia, extending laterally in longitudinal direction 

to posterior end of muscular oesophagus (Fig. 3). The 

parasitological observations of Acuaria subula were in 

concordance to the findings of Baron (1967) and 

Mutafchiev et al. (2013).

 Gross examination revealed thepresence of heavy 

load of adult worms between the horny lining of the 

gizzard and the underlying muscle and these were also, 

disseminated throughout the carcass of the bird (Fig. 2). 

Crop was ruptured due heavy infestation of the worms. The 

pulmonary congestion along with peritonitis was also 

observed on gross examination. Intestinal tract was stuffed 

with mucous exudate which led to catarrhal enteritis. The 

histopathological examination of gizzard revealed *Corresponding author: r.masand93@gmail.com

HV-80-21_Final

glandular hypertrophy with denuded basement membrane 

and necrotic lesions. Lungs showed intra-alveolar 

accumulation of eosinophilic edematous fluid along with 

fibrinous exudate (Fig. 4). Intestine revealed hyperplasia 

of the goblet cells along with necrosis and sloughing of the 

mucosa. Till date, no study has been reported on gross and 

histopathogical lesions caused by Acuaria subula in wild 

or domesticated birds. Though, Baron (1967) had revealed 

presence of worms of Acuaria subula in the mucosa and 

underlying muscle of gizzard.

 The present case report communicates with 

pathological findings associated with nematodal infection 

in a hill prinia. As these types of avian species may wander 

around the various poultry farms, and may act as potential 

source of transmitting infection to domesticated birds by 

contaminating the feed or water through their droppings. 

The gross and histopathological findings revealed that 

rupture of the crop due to heavy worm load of Acuaria 

subula was probable cause of death in the hill prinia.
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Table 2

Microscopic and macroscopic evaluation of canine semen (Mean±SE)

S.NO.� Parameters

� Semen Volume� Sperm Concentration�Hydrogen ion� Progressive Motility� Live sperms
 (ml) (million/ml) concentration (percent) (percent)

1� 10.5� 1500� 6.3� 85� 85.0
2� 9.5� 1680� 6.2� 90� 86.5
3� 11.0� 850� 6.4� 85� 85.0
4� 12.5� 700� 6.2� 85� 85.0
5� 11.5� 835� 6.3� 90� 88.0
6� 13.0� 680� 6.2� 85� 83.5
7� 9.5� 1020� 6.1� 85� 85.0
Mean± SE� 11.07 ± 0.51� 1037±149.99� 6.24±0.03� 86.42±0.92� 85.42 ± 0.53

Table 1
Age and parity (Mean± SE)

S.No.� Age (yrs)� Parity

� Male� Female� Female

1� 2� 2� 0
2� 3� 2� 0
3� 3� 3� 1
4� 2� 3� 2
5� 4� 2� 0
6� 2� 4� 1
7� 3� 3� 0
Mean± SE� 2.71±0.28� 2.714 ±0.28� 0.57±0.29

Procedure of Artificial Insemination: Female was placed 
in quite, non-stressful environment and adequately spaced 
non-slippery footing surface. In order to facilitate easy 
insemination, the she dog was positioned as per the method 
described by Jahangirbasha et al. (2018). The hind quarters 
of the she dog was elevated to an angle 45 to 60 degree 
from the surface of the examination table with the help of 
an assistant (Fig. 2). Perineal area of the vulval lips was 
cleaned with antiseptic solution and vaginal speculum was 
inserted aseptically. Sterile AI sheath was then introduced 
as much as possible to the level of external os of the cervix. 
Another assistant was directed to connect the free end of 
the AI sheath with the syringe pre-loaded with the semen. 
The semen was then injected slowly to the level of external 
os. The she dog was maintained in the required position for 
10 minutes to prevent the back flow of the semen. The 
procedure was performed once in all the cases.
Semen Evaluation: The evaluation of collected semen 
was performed as per the procedures described by Roberts 

Fig. 3. Anuclear keratinized and superficial 
cells under EVC

Fig. 2. Artificial InseminationFig. 1. Semen Collection

et al. (2016). Macroscopic and microscopic tests were 
carried out to evaluate the effectiveness of semen for AI.
Macroscopic tests:
1. Semen volume: The volume of ejaculate was 

assessed using graduated or calibrated test tube. The 
mean ± SE of volume was 11.07 ± 0.51 ml (Table 2).

2. Semen colour: Semen colour was milky-white.
3. Hydrogen ion concentration (pH): the mean pH of 

dog semen was 6.24 ± 003 (Table 2).
Microscopic tests:
1. Progressive motility: Normal progressive motility 

test was performed immediately after semen 
collection in order to assess the forward motion and 
rapid progression of the motile spermatozoa to 
correlate with plasma membrane integrity as 
recommended by Roberts et al. (2016). A drop of 
semen was diluted with normal saline and placed in 
a grease-free pre-warmed glass slide and was 
covered with coverslip (Roberts et al. (2016). The 
mean progressively motile spermatozoa was 86.42 ± 
0.92 percent (Table 2).

2. Sperm concentration: Sperm concentration was 
estimated following the gold standard technique using 
haemocytometer as described by Payan-Carreira et al. 
(2011). The mean sperm concentration in the present 
study was 1037 ± 149.99 million/ml (Table 2).

3. Live and dead staining: Live and dead spermatozoa 
were estimated using Eosin-nigrosin staining. The 
mean viable spermatozoa in current study was 85.42 
± 0.53 percent (Table 2).
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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ABSTRACT

 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
polymorphonuclear neutrophils (PMN) cell coun
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SUMMARY

 The present case report communicates with pathological findings associated with Acuaria subula infection in a hill prinia. A deceased adult 
hill prinia was brought for post-mortem investigation revealed parasitic ingluvitis and ventriculitis along with numerous roundworms, which 
disseminated throughout the carcass of the bird Pulmonary congestion along with peritonitis was also observed. The roundworms were identified as 
Acuaria subula. Histopathological examination revealed parasitic ingluvitis, ventriculitis and catarrhal enteritis. The present case study is an attempt 
to put on record a case of parasitic gastroenteritis in a Hill Prinia.

Keywords: Acuaria subula, Catarrhal, Gastroenteritis, Hill Prinia, Ingluvitis

 Hillprinia, also known as Prinia superciliaris is a 
species of passerine bird belongs to family Cistiocolidae, 
native to China, India, Indonesia, Malaysia, Myanmar, 
Thailand and Vietnam. Parasitic infection in wild birds is 
omnipresent, but death occurs only when present in large 
amount (Sharma et al., 2020). Different types of 
endoparasites are reported such as nematodes, cestodes, 
trematodes and protozoan are found in the wild birds. 
Among all, nematodes are the most common and highly 
pathogenic endoparasites followed by the cestode (Brito et 
al., 2017). Acuaria subula has been reported from diverse 
European and Asian birds of the Passeriformes, 
Columbiformes,  Piciformes,  Apodiformes and 
Coraciiformes (Sato et al., 2005 and Mutafchiev et al., 
2013). The endoparasites in wild birds especially of 
nematode origin contribute a lot to deteriorating the 
individual health status as well as increasing the chance of 
spread of the infection (Brito et al., 2017). Male worms of 
Acuaria subula had long caudal alae and 10 pairs of caudal 
papillae (4 precloacal and 6 postcloacal) along with single 
ventral precloacal papilla. Female worms had distinct 
circular folds surrounding vulva, posteriorly directed 
circular musculature vagina, two uteri two with terminal 
parts lined with epithelium consisting of tall, narrow cells. 
As per the best of our knowledge, the present study reports 
a rare case of Acuaria subula incidence in hill prinia 
(Baron, 1967 and Mutafchiev et al., 2013).

 An adult hill prinia was bought to the Department of 

Veterinary Pathology for necropsy examination (Fig. 1). A 

thorough external examination of the carcass was 

performed and gross lesions were recorded after detailed 

necropsy examination. On gross examination, crop and 

gizzard revealed the presence of roundworms. The worms 

were removed gently, washed in normal saline and sent to 

the Department of Veterinary Parasitology for species 

identification. The roundworms were cleared in lactophenol 

to assess the morphological and morphometric 

characteristics (Zajac and Convoy, 2012 and Gupta and 

Gupta, 2020).  After overnight washing, dehydration was 

done in the ascending grades of alcohol and then stained in 

borax carmine and transferred to clearing agent and at last 

mounted in dextrin plasticized xylene (Meyer and Oslen, 

1975). The affected organs showing pathological changes 

were collected and fixed in 10% neutral buffered formalin 

for histopathological examination. The fixed tissues were 

embedded in paraffin, sectioned at 4 microns and stained 

with haematoxylin and eosin as per the protocol given by 

Luna (1968).

 The results obtained from parasitological investigation 

revealed that the bird was infested with Acuaria subula. 

The adult worms were identified on the basis of gross 

morphological examination. Anterior end of the adult 

worm had two triangular pseudolabia along with four 

cordons, arising dorsally and ventrally between 

pseudolabia, extending laterally in longitudinal direction 

to posterior end of muscular oesophagus (Fig. 3). The 

parasitological observations of Acuaria subula were in 

concordance to the findings of Baron (1967) and 

Mutafchiev et al. (2013).

 Gross examination revealed thepresence of heavy 

load of adult worms between the horny lining of the 

gizzard and the underlying muscle and these were also, 

disseminated throughout the carcass of the bird (Fig. 2). 

Crop was ruptured due heavy infestation of the worms. The 

pulmonary congestion along with peritonitis was also 

observed on gross examination. Intestinal tract was stuffed 

with mucous exudate which led to catarrhal enteritis. The 

histopathological examination of gizzard revealed *Corresponding author: r.masand93@gmail.com

HV-80-21_Final

glandular hypertrophy with denuded basement membrane 

and necrotic lesions. Lungs showed intra-alveolar 

accumulation of eosinophilic edematous fluid along with 

fibrinous exudate (Fig. 4). Intestine revealed hyperplasia 

of the goblet cells along with necrosis and sloughing of the 

mucosa. Till date, no study has been reported on gross and 

histopathogical lesions caused by Acuaria subula in wild 

or domesticated birds. Though, Baron (1967) had revealed 

presence of worms of Acuaria subula in the mucosa and 

underlying muscle of gizzard.

 The present case report communicates with 

pathological findings associated with nematodal infection 

in a hill prinia. As these types of avian species may wander 

around the various poultry farms, and may act as potential 

source of transmitting infection to domesticated birds by 

contaminating the feed or water through their droppings. 

The gross and histopathological findings revealed that 

rupture of the crop due to heavy worm load of Acuaria 

subula was probable cause of death in the hill prinia.
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Pregnancy diagnosis: On 35-40 days post insemination, 
pregnancy diagnosis was carried out ultrasonographically.
 In the present study, the AI was carried out in seven 
she dogs using the fresh semen collected from male 
counterpart using manual manipulation technique where 
constant application of pressure behind the bulbous 
glandis was prime important in maintaining a proper 
pressure continuously in a pulsating manner for collecting 
sufficient quantity of semen. These findings were similar 
to those observed by Shukla (2011) and Jahangirbasha et 
al. (2018).
 The findings of current study varied in normal range. 
The mean volume of semen was 11.07 ± 0.51 ml which was 
similar to observation made by Payan-Carreira et al. 
(2011). The volume of semen depends upon age, breed of 
dog, the frequency of semen collection, size of prostate 
gland, size of the dog and third fraction of the ejaculate and 
is not a factor for semen quality assessment in dogs as 
opined by Payan-Carreira et al. (2011). They opined that 
the decrease in volume of ejaculate could be due to 
prostatic cysts, benign prostatic hyperplasia, inflammatory 
lesions on prostate and epididymis.
 Normal colour of dog semen is greyish-white. The 
volume of the third fraction of the ejaculate is reflective of 
the colour of semen. The appearance of semen colour in 
pathological condition varies depending upon the 
contaminant present i.e., red in erythrocyte contamination, 
yellow in urine contamination, greyish in presence of pus 
in semen and more of fat droplets in semen indicates 
azoospermia as observed by Johnston et al. (2001), 
hemospermia in prostatic disease and penile injury (Root 
Kustritz, 2007).
 The mean pH of semen reported in current study was 
6.24±0.03. Similar observation was made by Threlfall 
(2003) who recommended that the pH evaluation should 
be performed immediately after semen collection. 
However, the prostatic fluid has a normal pH range of 6.5 
to 6.8 (Roberts et al., 2016).
 In the current study, the mean progressive motility 
was 86.42±0.92 percent. Roberts et al. (2016) reported that 
progressive motile spermatozoa should have at-least 70 
percent motility. Contamination of water, urine, blood, 
prolonged sexual rest, systemic or infectious causes/ 
diseases contribute decline in percent motile spermatozoa 
(Payan-Carreira et al., 2011).
 In the present study, the mean live spermatozoa was 
85.42±0.53 percent. Similarly, Johnston et al. (2001) 
recommended that a good semen should have a minimum 
of 80% morphologically viable spermatozoa. Upon Eosin-
nigrosin staining technique, dead spermatozoa with 
disintegrated plasma membrane, take pink colour and live 
spermatozoa appear transparent (Payan-Carreira et al., 
2011). The  mean sperm concentration was 1037 ± 149.99 
million/ml, whereas, Roberts et al. (2016) reported normal 
sperm concentration as 300-2000 million/ml, they further 
opined that an inverse correlation exist between sperm 
concentration and volume of semen.
 Upon transabdominal ultrasonography, all the cases 

were confirmed pregnant with the presence of foetal parts 
in foetal sacs. Normal whelping was recorded among six 
she dogs at 62 to 65 days of gestation. However, in one she 
dog, the puppies had to be delivered with professional 

thassistance on 68  day of gestation.
 The present study showed that digital manipulation 
is cost-effective technique for semen collection in dogs. 
Semen evaluation and artificial insemination is a valuable 
provision that can readily be performed in females and/or 
male dogs having issues with natural mating. The success 
of AI depends on proper timing of the insemination, proper 
skill and expertise with regard to evaluation of EVC in 
order to identify the stage of oestrus. Good quality semen 
collected from healthy sire with a mean progressive 
motility 86.42±0.92 percent, mean live spermatozoa 85.42 
± 0.53 percent and mean volume of 11.07 ± 0.51 ml semen 
along with hygienic collection and handling are very 
essential. In the present study single insemination was 
sufficient for successful conception.
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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ABSTRACT

 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
polymorphonuclear neutrophils (PMN) cell coun
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SUMMARY

 The present case report communicates with pathological findings associated with Acuaria subula infection in a hill prinia. A deceased adult 
hill prinia was brought for post-mortem investigation revealed parasitic ingluvitis and ventriculitis along with numerous roundworms, which 
disseminated throughout the carcass of the bird Pulmonary congestion along with peritonitis was also observed. The roundworms were identified as 
Acuaria subula. Histopathological examination revealed parasitic ingluvitis, ventriculitis and catarrhal enteritis. The present case study is an attempt 
to put on record a case of parasitic gastroenteritis in a Hill Prinia.

Keywords: Acuaria subula, Catarrhal, Gastroenteritis, Hill Prinia, Ingluvitis

 Hillprinia, also known as Prinia superciliaris is a 
species of passerine bird belongs to family Cistiocolidae, 
native to China, India, Indonesia, Malaysia, Myanmar, 
Thailand and Vietnam. Parasitic infection in wild birds is 
omnipresent, but death occurs only when present in large 
amount (Sharma et al., 2020). Different types of 
endoparasites are reported such as nematodes, cestodes, 
trematodes and protozoan are found in the wild birds. 
Among all, nematodes are the most common and highly 
pathogenic endoparasites followed by the cestode (Brito et 
al., 2017). Acuaria subula has been reported from diverse 
European and Asian birds of the Passeriformes, 
Columbiformes,  Piciformes,  Apodiformes and 
Coraciiformes (Sato et al., 2005 and Mutafchiev et al., 
2013). The endoparasites in wild birds especially of 
nematode origin contribute a lot to deteriorating the 
individual health status as well as increasing the chance of 
spread of the infection (Brito et al., 2017). Male worms of 
Acuaria subula had long caudal alae and 10 pairs of caudal 
papillae (4 precloacal and 6 postcloacal) along with single 
ventral precloacal papilla. Female worms had distinct 
circular folds surrounding vulva, posteriorly directed 
circular musculature vagina, two uteri two with terminal 
parts lined with epithelium consisting of tall, narrow cells. 
As per the best of our knowledge, the present study reports 
a rare case of Acuaria subula incidence in hill prinia 
(Baron, 1967 and Mutafchiev et al., 2013).

 An adult hill prinia was bought to the Department of 

Veterinary Pathology for necropsy examination (Fig. 1). A 

thorough external examination of the carcass was 

performed and gross lesions were recorded after detailed 

necropsy examination. On gross examination, crop and 

gizzard revealed the presence of roundworms. The worms 

were removed gently, washed in normal saline and sent to 

the Department of Veterinary Parasitology for species 

identification. The roundworms were cleared in lactophenol 

to assess the morphological and morphometric 

characteristics (Zajac and Convoy, 2012 and Gupta and 

Gupta, 2020).  After overnight washing, dehydration was 

done in the ascending grades of alcohol and then stained in 

borax carmine and transferred to clearing agent and at last 

mounted in dextrin plasticized xylene (Meyer and Oslen, 

1975). The affected organs showing pathological changes 

were collected and fixed in 10% neutral buffered formalin 

for histopathological examination. The fixed tissues were 

embedded in paraffin, sectioned at 4 microns and stained 

with haematoxylin and eosin as per the protocol given by 

Luna (1968).

 The results obtained from parasitological investigation 

revealed that the bird was infested with Acuaria subula. 

The adult worms were identified on the basis of gross 

morphological examination. Anterior end of the adult 

worm had two triangular pseudolabia along with four 

cordons, arising dorsally and ventrally between 

pseudolabia, extending laterally in longitudinal direction 

to posterior end of muscular oesophagus (Fig. 3). The 

parasitological observations of Acuaria subula were in 

concordance to the findings of Baron (1967) and 

Mutafchiev et al. (2013).

 Gross examination revealed thepresence of heavy 

load of adult worms between the horny lining of the 

gizzard and the underlying muscle and these were also, 

disseminated throughout the carcass of the bird (Fig. 2). 

Crop was ruptured due heavy infestation of the worms. The 

pulmonary congestion along with peritonitis was also 

observed on gross examination. Intestinal tract was stuffed 

with mucous exudate which led to catarrhal enteritis. The 

histopathological examination of gizzard revealed *Corresponding author: r.masand93@gmail.com
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glandular hypertrophy with denuded basement membrane 

and necrotic lesions. Lungs showed intra-alveolar 

accumulation of eosinophilic edematous fluid along with 

fibrinous exudate (Fig. 4). Intestine revealed hyperplasia 

of the goblet cells along with necrosis and sloughing of the 

mucosa. Till date, no study has been reported on gross and 

histopathogical lesions caused by Acuaria subula in wild 

or domesticated birds. Though, Baron (1967) had revealed 

presence of worms of Acuaria subula in the mucosa and 

underlying muscle of gizzard.

 The present case report communicates with 

pathological findings associated with nematodal infection 

in a hill prinia. As these types of avian species may wander 

around the various poultry farms, and may act as potential 

source of transmitting infection to domesticated birds by 

contaminating the feed or water through their droppings. 

The gross and histopathological findings revealed that 

rupture of the crop due to heavy worm load of Acuaria 

subula was probable cause of death in the hill prinia.
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