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Research Article

 Canine babesiosis is an important haemoprotozoal 
disease caused by parasites of the genus Babesia with B. 
gibsoni as one of the major causative agents in India 
(Mittal et al., 2019) and other parts of the world (Solano-
Gallego et al., 2016).The disease is transmitted by ticks 
and the most frequent clinico-pathologic abnormalities 
included fever, lethargy, pale mucosa, lymphadenopathy, 
haemolytic anaemia, thrombocytopenia and splenomegaly 
(Mittal et al., 2019).

 Diagnosis is primarily based on characteristic 

clinico-pathological abnormalities and detection of 

piroplasm within infected erythrocytes by microscopy or 

parasite DNA by molecular techniques such as polymerase 

chain reaction (PCR) assay (Singh et al., 2014; Mittal et 

al., 2019). Many drugs or drug combinations have been 

used in the management of canine babesiosis with some 

drugs being reported to reduce the clinico-pathologic 

severity and the mortality associated with the disease 

(Baneth, 2018). Synergistic effects of certain anti-babesial 

drugs, such as atovaquone and azithromycin, have shown 

promising results (Lin et al., 2012; Baneth, 2018) but 

atovaquone is not available in India. Therefore, the present 

study was planned to compare three different therapeutic 

protocols in clinical management of babesiosis in dogs 

naturally infected with B. gibsoni.

MATERIALS AND METHODS

Therapeutic protocol and selection criteria of dogs

 A total of 18 dogs diagnosed to be suffering from B. 
gibsoni based on clinical signs, haematological abnormalities, 
conventional microscopy and PCR assay were enrolled for 
the treatment trial excluding the dogs with any co-
morbidity or concomitant infection of other vector-borne 
haemoparasites (as detected by microscopy). Dogs were 
either presented to the Teaching Veterinary Hospital, 
GADVASU or two privately run veterinary clinics from 
Ludhiana, Punjab. A systematic clinical examination was 
performed, and abnormalities were recorded before start of 
therapy and at day 21 of treatment. The permission for 
sampling and other procedures was duly approved by the 
Institutional Animal Ethics Committee of the university 
(vide memo no. IAEC/2018/ 1090-1125). The dogs were 
randomly divided into three groups -

l Group I (n=6): Imidocarb dipropionate (Id) (6 mg/kg 
body weight, IM, 2 doses 14 days apart).

l Group II (n=6): Diminazene aceturate (Da) (3.5 mg/kg 
body weight, IM on day 1 followed by Id (6 mg/kg 
body weight, IM) on day 2.

l Group III (n=6): Da (3.5 mg/kg body weight, IM on 
day 1) and Id (6 mg/kg body weight, IM on day 2) 
followed by Clindamycin (C) (30 mg/kg body weight, 
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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)

Clinical Article

182

A S S O C I AT I O N  O F  S E M E N  T R A I T S  I N 
CONSECUTIVE EJACULATES WITH FSH-β GENE 
POLYMORPHISM IN HOLSTEIN-FRIESIAN 
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.

ACKNOWLEDGEMENTS

 The authors gratefully acknowledge Devani 
Sharma, Assistant Professor of Department of Veterinary 
Parasitology and Dean COVAS for providing the 
necessary facilities during the study.

REFERENCES

Baron, P.J. (1967). A record of the gizzard-worm Acuariasubula 
(Dujardin, 1845) (Nematoda: Acuariidae) with observations on 
its life-history. J. Nat. Hist. 4: 465–472.

Brito, A.S. De A., Guilherme, E., Santos, FG De A., Mesquita, R.P.De 
and Gomes, F.A. (2017). Endoparasites of wild birds from 
Campus area and Zoobotanical Park, at the Federal University of 
Acre, Rio Branco. Arq. Cienc. Vet. Zool. 20(3): 117-122.

Gupta, S. and Gupta, S. (2020) First report of a nematode 
physalopterapreputialis parasitizing a stray cat (Felis Catus) 
from Hisar, Haryana. Haryana Vet. 59(2): 287-288.

Luna, L.G. (1968). Manual of Histologic Staining Methods of Armed 
rdForces Institute of Pathology. (3  Edn.), McGraw Hill Book Co., 

New York, p. 258.

Meyer, C.M. and Oslen, W.O. (1975). Essentials of Parasitology. 
Dubuque: W.M. C Brown Company Publishers, p. 303.

Fig. 1. Photoplate showing Hill prinia Bird (Adult) Fig. 2. Photoplate showing adult worms disseminated throughout the 
carcass

Fig. 3. Microphotograph of anterior end of Acuariasubula worm 
showing cordon (arrow) and muscular esophagus (arrowhead) 

Fig. 4. Microphotograph of lungsshowing intra-alveolar accumulation 
of eosinophilic oedematous fluid (H& E 20X)

Mutafchiev, Y., Kontrimavichus, V.L. and Georgiev, B.B. (2013). 
Redescriptions and comments on the validity of Acuariasubula 
and A. skrjabini (Nematoda, Spirurida, Acuariidae), parasites of 
passerine birds. Acta Parasitologica. 58(3): 284–296.

Sato, H., Osanai, A., Kamiya, H. and Une, Y. (2005). Gizzard spirurid 
nematode Acuariaskrjabini in Japanese tree sparrows and a gray 
starling from Tokyo. J. Vet. Med. Sci. 67: 607–609.

Sharma, M., Agnihotri, D., Vohra, S. and Jain, V. K. (2020). Concurrent 
infestation of Haemoproteus and Menacanthus stramineus in an 
Indian peacock (Pavo cristatus). Haryana Vet. 59(2): 251-253

Zajac, A.M. and Convoy, G.A. (2012). Veterinary Clinical Parasitology. 
th(8  Edn.), Ames, Iowa: Wiley Blackwell, p. 368.



45

PO every 12 h for 14 days).

 Each dog was scored for severity of clinical signs 
using a categorized scoring system from 0 to 3 (from low to 
high severity) as described in Table 1 (adapted from Miró 
et al., 2009). By adding the scores awarded to each clinical 
sign, an overall clinical score was calculated (maximum 
possible score = 28).

Therapeutic evaluation

 For therapeutic evaluation, blood and serum samples 
from all the dogs before and at day 21 of therapy were 
collected and subjected to haematobiochemical analysis 
and detection of parasite (microscopically as well as by 
PCR assay). Haemoglobin (Hb; g/dL), haematocrit (%), 

6total erythrocyte count (TEC; × 10 /µL) and platelet count 
3(×10 /µL) were estimated using automatic haematoanalyzer. 

Biochemical parameters including total bilirubin (mg/dL), 
total protein (g/dL), albumin (g/dL), alanine aminotransferase 
(ALT; U/L), gamma glutamyltransferase (GGT; U/L), 
blood urea nitrogen (BUN; mg/dL) and creatinine (mg/dL) 
were analyzed using automated clinical chemistry 
analyzer.

 The clinical response to treatment was assessed by 
examining changes in clinical score after 21 days as score 
percentage reductions (PR) calculated as described by 
Hernández et al. (2015) using the following equation:

Statistical analysis

 Data were analyzed using Minitab statistical 
software (Version 14.2, State College, PA, USA). Pre- and 
post-treatment numerical data of each parameter within 
each group were analyzed by Wilcoxon signed-rank tests 
and the differences were considered statistically significant 
at P<0.05.

RESULTS AND DISCUSSION

 Globally, B. gibsoni is known as a major pathogen 
responsible for canine babesiosis (Mittal et al., 2019). 
Dogs in present study with B. gibsoni infection were 
presented with a wide variety of clinical manifestations. 
The major abnormalities included anorexia (94.4%), fever 
(94.4%), abnormal mucous membrane colour (88.9%), 
tick infestation (83.3%), lethargy (77.8%), lymphadenopathy 
(72.2%), pigmenturia (66.7%), weight loss (61.1%), 
vomiting (55.6%), melena (33.3%), and diarrohea 
(22.2%). An overall reduction in the number of dogs with 
abnormal clinical signs following treatment at 21 days, 
however, the maximum remission in the clinical signs 
were noted in dogs treated with combination of Da+Id+C. 

In this group, all dogs recovered from fever,  pigmenturia 
and diarrhoea/melena, whereas in group I and II, none of 
the dogs showed complete remission of any of the 
presenting clinical manifestation. Reduction in clinical 
score was maximum (>80%) in dogs belonging to group 
III as compared with group II (65.3%) and group I (51.1%).

 On physical examination, all infected dogs were 
tachypneic (>34 breaths/minute), 88.9% had abnormal 
mucous membranecolour (pale in 11 and icteric in 5 dogs), 
77.8% had fever (>102.5°F), and 72.2% had tachycardia 
(>120 beats/minute). The mean clinical score of dogs in 
treatment group I was 10.8±2.1 (median 9.5; range 6 to 
19), in treatment group II was 11.3±1.0 (median 10.5; 
range 9 to 16), and in treatment group III was 10.7±1.5 
(median 8.5; range 8 to 16). Clinical signs and other 
physical examination findings observed in this study were 
similar to the previous studies (Solano-Gallego et al., 
2016; Mittal et al., 2019). With respect to physical 
parameters, 14 dogs were still tachypneic (6 in group I, 5 in 
group II and 3 in group III), 6 had abnormal mucous 
membranes (2 in group I, 3 in group II and 1 in group III), 6 
had fever (3 in group I and II each), and 5 had tachycardia 
(1 in group I and 2 each in group II and III). Changes in 
vital parameters recorded at day 0 and day 21 and dogs in 
group III showed significant improvement in temperature 
and respiration rate whereas heart rate reduced to normal 
range but difference observed was non significant as 
shown in Table 2. Improvement observed in other two 
groups were non significant.

 With respect to the severity of haemato-biochemical 
abnormalities in B. gibsoni infected dogs, the most 
obvious alterations were observed in haematological 
parameters. About 83.3% of the dogs had a moderate to 

3severe reduction in platelet count (<150 ×10 /µL). 
Similarly, moderate to severe reductions were observed 
with respect to Hb (<8 g/dL; in 72.2% dogs), TEC 

6(<3.5×10 /µL; in 77.8% dogs) and haematocrit (<25%; in 
61.1% dogs). However, the measured biochemical 
parameters did not alter much; highest abnormalities 
(moderate to severe) were seen in BUN (>40 mg/dL; in 
50% dogs), albumin (<2 g/dL; in 44.4% dogs) and ALT 
(>80 U/L: in 44.4% dogs). Percentage of dogs with 
moderate to severe changes with respect to other biochemical 
parameters (such as total bilirubin, GGT, total protein and 
creatinine) were <34%. Similar observations were also 
documented previously (Baneth, 2018; Mittal et al., 2019) 
and these abnormalities may be attributed to various 
reasons including antibody mediated cytotoxic destruction 
of erythrocytes, formation of auto-antibody against 
infected red blood cells, hypoxic injury and systemic 
inflammatory response that lead to multiple organ 

PR =                                                                                                 × 100
Pre-treatment clinical score-Post-treatment clinical score

 Pre-treatment clinical score

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

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

39 39

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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dysfunction (Mittal et al., 2019).

 Post therapy, haemato-biochemical abnormalities 
showed a general trend towards their reduced frequency 
and severity (Table 3). Except for the platelet count, the 
remission in the severity of these abnormalities for the 
various parameters were appreciable more in group III in 
which all the dogs with moderate to severe haemato-
biochemical abnormalities had either recovered completely 
or their number had reduced at 21 days post-treatment 
when compared with group I and II. The severity of 
abnormalities had reduced in both group II and group III; 
none of the dogs in group II had abnormal levels of BUN; 
and none of the dogs in group II and III had abnormal levels 
of creatinine following the treatment. In group I, rather the 
number of dogs with moderate to severe abnormalities 
with respect to ALT, GGT and total protein had increased.

 A significant improvement (P<0.05) was observed 
in all the haematological parameters in dogs treated with 
Da+Id+C combination, whereas, only Hb and platelet 
count were improved in dogs treated with Da+Id (Table 3). 

Dogs treated with Da+Id showed significant improvements 
(P<0.05) in their post-treatment values of total protein and 
BUN (Table 3). In dogs treated with Da+Id+C combination, 
the post-treatment levels of total bilirubin decreased 
significantly (P<0.05) from that of pre-treatment levels. 
There was no haemato-biochemical improvement noticed 
in dogs treated with Id.

 Similarly, the severity of abnormalities in haemato-
biochemical parameters had shifted by some degree from 
‘moderate or severe’ towards ‘mild’ side. Dogs treated 
with Da+Id+C triple combination had recovered from 
almost all the clinicopathologic abnormalities associated 
with babesiosis (overall reduction of clinical scores around 
80%). Although the median values for some of the physical 
and haemato-biochemical parameters had either remained 
within normal reference range or had returned to normal 
ranges in different treatment groups, but if  clinical signs of 
individual dogs are assessed, it was observed that out of the 
6 dogs treated in group III , 3 recovered completely from 
all the initially observed clinical signs, whereas only 1 dog 

Table 1

Clinical score system used to grade clinical signs in dogs with B. gibsoni infection (maximum score = 28)

Clinical sign Severity grade

 0 1 2 3

Appetite Normal Reduced Anorexia -

Lethargy Absence Reduced Mild Severe

Fever (>102.5°F) Absence 102.5 – 104°F >104°F -

Weight loss Absence Reduced (<10%) Mild (10 - 20%) Severe (>20%)

Mucous membranes Normal Light (pale) Mild (anaemic) Severe (icteric)

Lymphadenopathy Absence Localized Localized Generalized
  (<2 enlarged nodes) (>2 enlarged nodes)

Urine colour Normal Light yellow Dark yellow Haemoglobinuria

Vomiting Absence Occasional Frequent Haematemesis

Diarrohea Absence Occasional Frequent Haematochezia

Melena Absence - Occasional Frequent

Table 2

Pre- and post-treatment physical examination findings in B. gibsoni infected dogs treated with imidocarb dipropionate 
(group I), diminazene aceturate-imidocarb dipropionate (group II) and diminazene aceturate-imidocarb dipropionate-

clindamycin (group III).

Parameter Reference Group I (n=6) Group II (n=6) Group III (n=6)
 range
  Pre-treatment Post-treatment Pre-treatment Post-treatment Pre-treatment Post-treatment

a bBody temperature 100.5-102.5 102.7 102.4 103.9 102.6 103.9  102
(°F)  (100.9-105.6) (100.6-105.0) (102.6-105.1) (102.0-102.9) (102.9-104.9) (102.0-102.9)

Heart rate 70-120 130.0 107.0 148.5 111.0 143.0 112.0
(beats/minute)  (86-160) (92-122) (76-160) (102-156) (124-162) (98-150)

a b a bRespiratory rate 18-34 59.0 55.0 86.0  44.0  63.0  34.1
(breaths/minute)  (51-99) (40-78) (80-95) (35-60) (52-95) (30-51)

Values are median (range); Within each group, pre- and post-treatment values with different superscripts differ significantly (P<0.05).
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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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in group I  and none of the dogs in group II  showed 
complete recovery on follow-up examinations. According 
to the previous studies, Id is preferred for the treatment of 
canine babesiosis caused by large Babesia species such as 
B. canis. It is less effective in B. gibsoni infection; in most 
cases, the parasites are not totally eliminated (Baneth, 
2018). It has a direct action against the parasite DNA that 
causes unwinding and denaturation (Wozniak et al., 1997). 
The antibabesial property of Da, an aromatic diamidine, is 
not well understood (Baneth, 2018) and it has been 
proposed that Da disrupts the parasite’s DNA synthesis 
and aerobic glycolysis (Plumb, 2015) in the same manner 
as reported for Trypanosoma and Leishmania species 
(Bitonti et al., 1986). Studies have shown that Da alone 
cannot completely eliminate B. gibsoni from infected 
dogs, and relapses often occur (Wulansari et al., 2003b; 
Matsuu et al., 2008) unfortunately due to the possible 
development of Da resistance in Babesia parasites as 
suggested recently (Yamasaki et al., 2017). Clindamycin is 
an immune enhancing lincosamide antibiotic which 

inhibits bacterial growth by hindering the RNA-dependent 
protein synthesis (Plumb, 2015). It could eliminate 
Babesia organisms from the peripheral blood and reduce 
clinicopathologic alterations in B. gibsoni infected dogs 
(Wulansari et al., 2003b). However, it has been found that 
the activity of clindamycin against B. gibsoni was 16-24 
times lower than that against B. divergens (Matsuu et al., 
2008). Nevertheless, it has also been suggested that 
clindamycin stimulate humoral and cellular immunity 
against Babesia infection and results in improvement in 
clinical condition (Wulansari et al., 2003a). Although the 
efficacy of Da or clindamycin against B. gibsoni was not 
evaluated individually in this study, but the ability of each 
drug alone to successfully treat B. gibsoni infections is still 
controversial as suggested in previous studies (Matsuu et 
al., 2008). One previous study had evaluated the effect of 
Da+Id+C combination against B. gibsoni infection in dogs 
(Lin et al., 2012); higher recovery rates and shorter 
administration periods were observed as compared with 
atovaquone and azithromycin combination. In line with 

Table 3

Pre- and post-treatment haemato-biochemical findings in B. gibsoni infected dogs treated with imidocarb dipropionate 
(group I), diminazene aceturate-imidocarb dipropionate (group II) and diminazene aceturate-imidocarb dipropionate-

clindamycin (group III).

Parameter Reference Group I (n=6) Group II (n=6) Group III (n=6)
 range
  Pre-treatment Post-treatment Pre-treatment Post-treatment Pre-treatment Post-treatment

a b a bHaemoglobin 12-18 8.2 8.0 6.9  10.9  4.9  9.9
(g/dL)  (5.8-14.3) (4.4-17.0) (2.5-10.0) (7.9-12.5) (4.0-6.2) (8.2-12.8)

a bHaematocrit (%) 37-55 26.8 28.5 22.7 31.8 21.5  31.5
  (20.7-44.0) (15.1-50.8) (20.2-25.6) (24.6-36.2) (20.0-25) (26.0-36.0)

6 a bTEC (×10 /µL) 5.5-8.5 3.6 4.0 2.7 3.5 2.8  4.7
  (2.3-6.7) (2.3-7.1) (2.1-3.4) (2.4-4.2) (2.3-3.9) (3.4-5.8)

a b a bPlatelet count 200-900 149.5 198.5 61.0  118.5  48.5  110.0
3(×10 /µL)  (45-334) (67-392) (40-101) (109-214) (12-104) (99-294)

a bTotal bilirubin 0.1-0.6 0.2 0.3 0.9 0.8 1.5  0.6
(mg/dL)  (0.1-7.1) (0.1-5.2) (0.2-1.9) (0.1-1.2) (0.2-2.2) (0.1-1.3)

ALT (U/L) 8-58 58.0 38.0 91.5 70.5 63.5 54.0
  (26-150) (5-98) (44-153) (54-100) (25-102) (34-85)

GGT (U/L) 1-12 10.0 12.5 18.0 15.0 12.0 5.7
  (5-21) (5-96) (5-28) (6-21) (5-58) (5-56)

a bTotal protein (g/dL) 5.5-7.5 4.8 5.0 4.8  5.9  4.7 5.8
  (3.7-6.3) (2.9-6.7) (4.0-6.8) (4.8-6.9) (4.2-5.4) (4.7-6.5)

Albumin (g/dL) 2.6-4 1.7 2.0 2.2 2.4 2.0 2.6
  (1.3-2.8) (1.1-2.9) (1.8-3.5) (2.4-3.5) (1.8-2.4) (2.1-3.0)

a bBUN (mg/dL) 8.8-26 30.0 13.0 48.0  28.0  21.0 25.0
  (13-68) (5-41) (12-81) (7-45) (15-42) (5-33)

* Fielder (2016); Values are median (range);TEC: Total erythrocyte counts; ALT: Alanine aminotransferase; GGT: Gamma glutamyl 
transferase; BUN: Blood urea nitrogen. Within each group, pre- and post-treatment values with different superscripts differ 
significantly (P<0.05).
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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
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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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these findings, the present study also reported better 
clinicopathologic cure in dogs infected with B. gibsoni 
which might be attributed to the synergistic effect of 
Da+Id+C triple combination (Baneth, 2018).

Effect of treatment on parasitological cure

 Of the 18 dogs with B. gibsoni infections, 14 dogs (4 
in group I and 5 each in group II and III) became negative 
microscopically for B. gibsoni at 21 days post-treatment. 
However, all the 18 dogs were still positive for B. gibsoni 
at 21 days post-treatment as revealed by the presence of 
672 bp amplicon by 18S PCR assay. It may be assumed that 
the treated dogs might have undergone into a sub-
clinical/chronic phase of the infection following treatment 
which might had resulted in to non-detection of the parasite 
by microscopy but not by PCR assay. Furthermore, there are 
documentations that PCR assay is more sensitive than 
microscopy in detection of sub-clinical/chronic infections 
in B. gibsoni infected dogs (Abd Rani et al., 2011; Singh et 
al., 2014). Although, we were not able to examine all the 
dogs by microscopy and PCR assay at 12-13 weeks post-
treatment, but the results obtained from some of the cases 
(1 from Group II and 2 from Group III) showed parasitic 
clearance by both microscopy and PCR assay after 12-13 
weeks of treatment. When the results of these diagnostic 
tests along with clinicopathologic finding were compared 
between group II and III, a better efficacy of Da+Id+C 
combination against B. gibsoni infections was observed.

 In conclusion, although complete elimination of B. 
gibsoni from the blood could not be achieved with any of 
the three treatment protocols at 21 days post-treatment, yet 
highest efficacy of Da+Id+C combination in terms of 
remission of clinicopathologic abnormalities makes it a 
good alternative available with veterinary practitioners 
under field conditions for the treatment of dogs with B. 
gibsoni infections without any adverse effects.
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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)

Clinical Article

182

A S S O C I AT I O N  O F  S E M E N  T R A I T S  I N 
CONSECUTIVE EJACULATES WITH FSH-β GENE 
POLYMORPHISM IN HOLSTEIN-FRIESIAN 
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
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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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