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ABSTRACT
 A total of 46 murrah buffaloes were screened for subclinical urinary tract infections on the basis of examination of urine samples for 
physical, chemical, microscopic and bacteriological examination. Urine samples were collected by catheterization in a sterile container. Buffaloes  
having high numbers of pus cells (>5 per high power field) in urine samples and urine showing positivity for bacterial culture without showing any 
clinical signs were considered to be suffering from subclinical UTI. Preliminary identification of bacterial isolates was done on the basis of colony 
characteristics, Gram’s staining, oxidase test and catalase test. Purified colonies were streaked on specific media for confirmation of Genus. All the 
isolates were subjected to in vitro antimicrobial sensitivity testing. Twelve buffaloes were found to be suffering from subclinical UTI, which was 
accounting for 26.08% point prevalence. For bacterial isolation and identification, samples were streaked on blood agar and Mac Conkey lactose 
agar. Mixed infections were seen in 58.33% samples and pure colony growth in 41.66% samples. Among the bacteria isolated, Staphylococcus spp. 
(31.81%) and Micrococcus spp.(31.81%) were the most prevalent microorganisms followed by Escherichia coli (13.63%), Corynebacterium spp. 
(9.09%), Pseudomonas spp, Streptococcus spp., and Citrobacter spp. (4.54%) each. Antibiogram of bacterial isolates were determined against 26 
antimicrobials belonging to seven different classes. Overall, maximum sensitivity of isolates was found towards amoxicillin-clavulanic acid and 
amoxicillin-sulbactam (86.36%) and least towards kanamycin, norfloxacin and tobramycin (36.36%). In vitro sensitivity revealed a significant 
proportion of bacteria to be multidrug resistant. 
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 Urinary system plays important role in regulation 
and conservation of body fluid components and 
responsible for removal of toxic waste from the body 
(Divers and Peek, 2018). Urinary tract infection (UTI) 
affecting the integrity of system can affect functioning of 
other system. UTI refers to the microbial colonization of 
the urinary tract or of any urinary tract organ, except the 
distal urethra, which has a normal bacterial flora. Various 
microorganisms have been involved in the etiology of UTI 
in cattle and among them bacteria are mostly responsible 
for disease causation. E. coli is mostly associated with UTI 
in cattle (Abdullah and Mustafa, 2019). Other commonly 
isolated bacteria include Streptococcus spp., Staphylococcus 
spp. and Pseudomonas spp. (Nikvand et al., 2014). 
Microbiological culture combined with susceptibility 
testing is the cornerstone in diagnosis and treatment of UTI 
in buffaloes. Periodic monitoring of pathogens isolated 
from urinary tract and their susceptibility patterns help in 
the determining drug therapy and can also be used to 
monitor the presence of resistant bacteria.

 In this paper, we have described the presence of 
different UTI infection causing pathogenic bacteria in an 
organized buffalo farm. In addition to that, the 
antimicrobial sensitivity, the susceptibility of pathogenic 
bacteria to different class of antibiotics and multidrug 
resistant pattern are described for better understanding of 
the drug sensitivity of these organisms and to device a 

therapeutic regimen to prevent the clinical infection.

MATERIALS AND METHODS

Sample size, collection and sample herd

 Forty six Murrah buffaloes’ urine samples were 
collected randomly from the animals which were neither 
pregnant nor in estrus from a herd of 150 buffaloes. 
Samples were collected by catheterization using sterile 
two way foley’s 18F catheter. Samples were immediately 
processed for physical, chemical, microscopic and cultural 
examination to rule out urinary tract infection.

Ethical approval 

 Approval of Institutional Animal Ethics Committee 
was taken vide number VCC/IAEC/560-82 dated 
18.03.2021 before the start of study.

Routine urine analysis

 Physical examination of urine was done at the time of 
collection of samples. Chemical urine examination for 
estimating quantitative level of RBC, WBC, Bilirubin, 
Ketone bodies, Urobilinogen, Protein, Nitrite and Glucose 
was performed by dipstick method. Microscopic 
examination was performed after centrifugation of 10 ml 
of urine at 3000 rpm and visualizing the sediments under 
microscope.

Cultural examination of urine samples

 Urine samples (0.01 ml) were inoculated on 5% 

Haryana Vet. (March, 2022) 61(SI), 81-86

How to cite: Punia, S., Kumar, A., Charaya, G. and Nitesh (2022). Subclinical urinary tract infection in Murrah buffalo herd: point 
prevalence, bacterial etiology and antibiogram. Haryana Vet. 61(SI): 81-86.

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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sheep blood agar (BA) and MacConkey lactose agar 
(MLA) plates. The plates were incubated aerobically at 
37°C for 24h and extended period of incubation in case, no 
growth was seen after 24 h.  Bacteria were identified on the 
basis of colony characteristics, Gram’s reaction, 
morphology, catalase test, oxidase test, OF test and IMViC 
test using KB001 HiMViC biochemical test kit. For 
confirmation, bacteria were grown on specific media.

In vitro antibiotic sensitivity

 Isolates were subjected to In vitro drug sensitivity 
testing using 26 antimicrobials belonging to seven groups 
of antibiotics as mentioned in table I by disc-diffusion 
method (Bauer et al., 1966). To remain conservative in our 
estimates of resistance, isolates exhibiting intermediate 
zones of inhibition were interpreted as resistant. On the 
basis of sensitivity pattern, isolates were categorized into 
MDR, extreme drug resistant (XDR), and pandrug-
resistant. Isolates resistant to three or more antibiotics 
belonging to different groups of antimicrobials were 
classified as MDR. Among MDR isolates, the isolates 
susceptible to only two antibiotics belonging to two 
different groups were considered XDR, while resistance to 
all the antibiotics was considered as pandrug-resistant.

RESULTS AND DISCUSSION

Point prevalence

 The urine samples showing growth on different 
media and having >5 pus cells per high power field (40X) 
under microscope were taken as positive sample. Point 
prevalence rate of UTI on the basis of routine urine 
analysis and bacterial culture was 26.08% (12/46). 
Kushwaha et al. (2012) found 58.06% (18 out of 31) urine 
samples collected from buffalo calves suffering from 
urolithiasis positive on bacterial culture. Comparatively 
higher percentage reported by Kushwaha et al. (2012) 
could be due to considering only urolithiasis cases 
showing clinical signs whereas in present study screening 
of samples was done before considering any urinary tract 
ailments. The prevalence study carried out at slaughter 
houses by Somvanshi et al. (2012) reported acute 
(18.64%) and chronic (31.35%) cystitis on pathological 
studies in 236 slaughtered cow and buffaloes. The 
prevalence rate in our study was comparatively less due to 
high class management and hygienic conditions.

 Colour of the urine samples varied from pale to dark 
yellow with clear to turbid in appearance. Urine was found 
turbid in 41.66% of affected cases. Specific gravity of the 
urine samples was on lower side ranging from 1.005 to 
1.030. The specific gravity of healthy animals (1.024 ± 
0.0108) varied significantly from that of affected animals 

(1.014±0.007). The specific gravity of normal urine ranges 
from 1.020-1.040. Similar findings have been reported by 
Yeruham et al., 2004; Braun et al., 2008 and Al-Iraqi et al., 
2016. The lower urine specific gravity values of UTI 
affected animals in the present study might be the result of 
dysfunction of urinary system and loss of concentrating 
ability of animal kidneys when compared with that of 
healthy animals.

 Chemical alteration recorded in urine samples in 
present study has been highlighted in Table 1. Major 
observations recorded on chemical test using dipstick 
urinalysis were haematuria in 66.66% affected animals, 
proteinuria in 33.33 %, pyuria (severe in 33.33% and 
moderate in 25% cases) and bilirubinuria was observed in 
only 8.33%. Nitrite was present in 33.33%. No sample was 
positive for glucose and ketone bodies. Similarly Floeck 
(2007) and Braun et al. (2008) reported an increased 
amount of protein, blood, leukocytes, glucose, ketones and 
nitrite in UTI affected animals by urine strip test. Yeruham 
et al., 2004 also found proteinuria,bacteriuria and 
inflammatory cells in UTI infected cattle.

 Presence of intact RBCs, epithelial cells, pus cells, 
cylindiuria and crystalluria were the major findings on 
microscopic examination of urine. Out of 12 buffaloes 
with UTI, 41.66% were positive for >10 RBCs/HPF and 
58.33% for >10 WBCs/HPF. Number of pus cells was 
always less than 5 in unaffected animals while in affected 
animals mean number of pus cells was 12.33±6.91 per 
HPF. Casts and epithelial cells were observed in 91.66% 
and 41.66% cases, respectively in positive cases of UTI. 
Triple phosphate crystals (magnesium ammonium 
phosphate crystals) were more prevalent as 75% followed 

Bacterial Isolates

Fig. 1. Relative frequency of organisms isolated from urine samples of 
buffaloes suffering from urinary tract infections

 *Staphylococcus spp.+Micrococcus spp.(2), Staphylococcus 
spp.+Micrococcus spp.+Corynebacterium spp.(2), Micrococcus 
spp.+Pseudomonas spp.+E. coli(1), Micrococcus spp.+E. coli.(1), 
Streptococcus spp.+ Micrococcus spp.(1)
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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.

Uranyl acetate and lead citrate × 25500

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

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

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.

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.



83

by oxalate crystals as 16.66%.

 A total of 22 bacterial isolates were obtained. 

Staphylococcus spp. and Micrococcus spp. were found to 

be predominant in 31.81% followed by E. coli, 

Corynebacterium spp., Pseudomonas spp., Citrobacter 

spp. and Streptococcus spp. Out of 12 samples positive for 

UTI, 5 (41.66%) samples yielded pure culture whereas 

mixed growth was observed in 7 (58.33%) samples as 

shown in Fig. 1. Higher frequency of mixed infection in 

present study is in conjunction with study conducted by 

Yeruham et al. (2006) whereas higher isolation of pure 

culture have been reported by Karimi et al. (2006), Floeck 

(2007), Kushwaha et al. (2012), Nikvand et al. (2014), 

Hajikolaei et al. (2015), Al-Iraqi et al. (2016) and  Solomon 

et al. (2020). In conjuction with the present study, 

Staphylococcus spp. was reported to be most prevalent by 

Herenda et al. (1990) and Nikvand et al. (2014). Herenda 

et al. (1990),Yeruham et al. (2004), Rosenbaum et al. 

Table 2

Chemical urinalysis of buffaloes suffering from UTI using 
dipstick method

Sr. No. Parameter  Severity level UTI (n=12)

1 RBC Mild (5-10 Ery/µl) 3 (25%)
  Moderate (10-50 Ery/µl) 2 (16.66%)
  Severe (50-250 Ery/µl) 3 (25%)
2 Pus cells Mild (10-25 Leu/µl) 5 (41.66%)
  Moderate (25-75 Leu/µl) 3 (25%)
  Severe (75-500 Leu/µl) 4 (33.33%)
3 Bilirubin Present  1 (8.33%)
4 Ketone bodies Present  -
5 Urobillinogen Present  -
6 Protein Mild  2 (16.66%)
  Moderate 2 (16.66%)
  Severe  -
7 Nitrite Present  4 (33.33%)
8 Glucose Present  -
9 Specific gravity Normal range is 1.014
  1.020-1.040

Table 1

Antimicrobial sensitivity pattern of different bacterial isolates (n=22) from urine of buffaloes affected with UTI

Sr. No. Antimicrobials used  Sensitivity

 Group Antibiotics

1 Tetracyclines Tetracycline (30 mcg) 16 (72.72%)

2  Oxytetracycline (30 mcg) 16 (72.72%)

3 Penicillins Ampicillin (25 mcg) 14 (63.63%)

4  Ampicillin + Cloxacillin (10 mcg) 14 (63.63%)

5  Amoxicillin (10 mcg) 18 (81.81%)

6  Amoxicillin/clavulanic acid (50/10 mcg) 19 (86.36%)

7  Amoxicillin/sulbactam (30/15 mcg) 19 (86.36%)

8 Fluoroquinolones Enrofloxacin (10 mcg) 13 (59.09%)

9  Ciprofloxacin (10 mcg) 11 (50%)

10  Levofloxacin (5 mcg) 16 (72.72%)

11  Moxifloxacin (5 mcg) 15 (68.18%)

12  Norfloxacin (5 mcg) 8 (36.36%)

13  Ofloxacin (5 mcg) 15 (68.18%)

14 Aminoglycosides Gentamicin (30 mcg) 18 (81.81%)

15  Amikacin (10 mcg) 11 (50%)

16  Tobramycin (10 mcg) 8 (36.36%)

17  Kanamycin (30 mcg) 8 (36.36%)

18 Cephalosporins Ceftriaxone (10 mcg) 14 (63.63%)

19  Cefoperazone/sulbactam (50/50 mcg) 9 (40.90%)

20  Ceftriaxone/sulbactam (30/15 mcg) 14 63.63%)

21  Ceftizoxime (30 mcg) 12 (54.54%)

22  Cefpodoxime (10 mcg) 14 (63.63%)

23  Ceftixime/clavulanic acid (5/10 mcg) 13 (59.09%)

24 Macrolides Erythromycin (5 mcg) 13 (59.09%)

25  Azithromycin (30 mcg) 11 (50%)

26 Amphenicols Chloramphenicol (30 mcg) 18 (81.81%)
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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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(2005), Karimi et al. (2006),Yeruham et al. (2006), and 

Solomon et al. (2020) have reported E. coli as major cause 

of UTI in cattle. Corynebacterium spp. was reported as 

main cause of UTI by Floeck (2007), Braun et al. (2008), 

Al-Iraqi et al. (2016) and El-Deeb and Elmoslemany 

(2016). Comparatively lesser isolation of Corynebacterium 

spp. when compared to that reported by other researchers 

could be attributed to use of beta-lactam antibiotics for 

treatment of uterine infections in these UTI affected 

animals in the present study.

 Overall antimicrobial sensitivity pattern of isolates is 
shown in Table 1. Maximum sensitivity of isolates was 
found towards amoxicillin-clavulanic acid and amoxicillin- 

Table 3

In vitro antibiotic sensitivity pattern of different bacterial isolates (n=22)

Sr. Antimicrobials used Sensitivity (%)

No. Group Antibiotics Staphylococcus Streptococcus Micrococcus E. coli Corynebacterium Pseudomonas Citrobacter
   spp. (n=6) spp. (n=2) spp. (n=7) (n=3) spp. (n=2) spp. (n=1) spp. (n=1)

1 Tetracyclines Tetracycline 4 (66.66%) 2 (100%) 6 (85.71%) 1 (33.33%) 2 (100%) 0 (0%) 1 (100%)

2  Oxytetracycline 4 (66.66%) 2 (100%) 6 (85.71%) 1 (33.33%) 2 (100%) 0 (0%) 1 (100%)

3 Penicillins Ampicillin 5 (83.33%) 1 (50%) 2 (28.57%) 2 (66.66%) 2 (100%) 1 (100%) 1 (100%)

4  Ampicillin + 5 (83.33%) 1 (50%) 2 (28.57%) 2 (66.66%) 2 (100%) 1 (100%) 1 (100%)
  Cloxacillin

5  Amoxicillin 4 (66.66%) 2 (100%) 5 (71.42%) 3 (100%) 2 (100%) 1 (100%) 1 (100%)

6  Amoxicillin/ 4 (66.66%) 2 (100%) 6 (85.71%) 3 (100%) 2 (100%) 1 (100%) 1 (100%)
  clavulanic acid

7  Amoxicillin/ 5 (83.33%) 2 (100%) 5 (71.42%) 3 (100%) 2 (100%) 1 (100%) 1 (100%)
  sulbactam

8 Fluoroquinolones Enrofloxacin 5 (83.33%) 1 (50%) 5 (71.42%) 1 (33.33%) 1 (50%) 0 (0%) 1 (100%)

9  Ciprofloxacin 3 (50%) 1 (50%) 3 (42.85%) 2 (66.66%) 1 (50%) 1 (100%) 0 (0%)

10  Levofloxacin 6 (100%) 1 (50%) 6 (85.71%) 0 (0%) 2 (100%) 0 (0%) 1 (100%)

11  Moxifloxacin 5 (83.33%) 1 (50%) 6 (85.71%) 1 (33.33%) 2 (100%) 0 (0%) 1 (100%)

12  Norfloxacin 4 (66.66%) 0 (0%) 2 (28.57%) 0 (0%) 1 (50%) 0 (0%) 1 (100%)

13  Ofloxacin 6 (100%) 1 (50%) 6 (85.71%) 0 (0%) 2 (100%) 0 (0%) 0 (0%)

14 Aminoglycosides Gentamicin 5 (83.33%) 1 (50%) 6 (85.71%) 2 (66.66%) 2 (100%) 1 (100%) 1 (100%)

15  Amikacin 4 (66.66%) 0 (0%) 5 (71.42%) 1 (33.33%) 1 (50%) 0 (0%) 0 (0%)

16  Tobramycin 3 (50%) 1 (50%) 3 (42.85%) 0 (0%) 1 (50%) 0 (0%) 0 (0%)

17  Kanamycin 3 (50%) 1 (50%) 2 (28.57%) 0 (0%) 1 (50%) 0 (0%) 1 (100%)

18 Cephalosporins Ceftriaxone 4 (66.66%) 1 (50%) 4 (57.14%) 2 (66.66%) 2 (100%) 0 (0%) 1 (100%)

19  Cefoperazone/ 3 (50%) 0 (0%) 2 (28.57%) 1 (33.33%) 1 (50%) 1 (100%) 1 (100%)
  sulbactam

20  Ceftriaxone/ 5 (83.33%) 0 (0%) 5 (71.42%) 1 (33.33%) 2 (100%) 0 (0%) 1 (100%)
  sulbactam

21  Ceftizoxime 5 (83.33%) 1 (50%) 4 (57.14%) 0 (0%) 1 (50%) 0 (0%) 1 (100%)

22  Cefpodoxime 5 (83.33%) 0 (0%) 4 (57.14%) 1 (33.33%) 2 (100%) 1 (100%) 1 (100%)

23  Ceftixime/ 4 (66.66%) 1 (50%) 4 (57.14%) 2 (66.66%) 2 (100%) 0 (0%) 0 (0%)
  clavulanic acid

24 Macrolides Erythromycin  4 (66.66%) 0 (0%) 4 (57.14%) 2 (66.66%) 2 (100%) 1 (100%) 0 (0%)

25  Azithromycin  4 (66.66%) 0 (0%) 2 (28.57%) 1 (33.33%) 2 (100%) 1 (100%) 1 (100%)

26 Amphenicols Chloramph-  6 (100%) 1 (50%) 7 (100%) 1 (33.33%) 2 (100%) 0 (0%) 1 (100%)
  enicol

sulbactam (86.36%) and least towards kanamycin, 
norfloxacin and tobramycin (36.36%). Isolate wise 
sensitivity is shown in Table 3. In case of Staphylococcus spp., 
maximum sensitivity was observed for ofloxacin, 
levofloxacin and chloramphenicol (100%) and least for 
cefoperazone-sulbactam, ciprofloxacin, kanamycin and 
tobramycin (50%). Almost similar pattern of sensitivity 
has been reported by Kushwaha et al. (2012). Micrococcus 
spp. showed maximum sensitivity towards chloramphenicol 
and least sensitivity towards kanamycin, gentamicin, 
ampicillin-cloxacillin and ampicillin, cefoperazone-
sulbactam, azithromycin and norfloxacin (28.57%). 
Pseudomonas spp. isolate was found to be sensitive 
towards pencillins, aminoglycosides and cephalosporins. 
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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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A CASE REPORT OF ACUARIA SUBULA INFECTION IN HILL PRINIA
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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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Corynebacterium spp. isolates were found sensitive 
towards ofloxacin, ceftixime-clavulanic acid, erythromycin, 
amoxicillin-clavulanic acid, amoxicillin-sulbactam, 
amoxicillin, ampicillin-cloxacillin, ampicillin, gentamicin, 
azithromycin, cefpodoxime, chloramphenicol, levofloxacin, 
moxifloxacin, tetracycline, oxytetracycline, ceftriaxone-
sulbactam and ceftriaxone. Single isolate of Citrobacer 
spp. was obtained in present study and found to be resistant 
to ciprofloxacin, ofloxacin, amikacin, tobramycin, 
ceftixime-clavulanic acid and erythromycin. On the 
phenotypic in vitro sensitivity pattern, we found 17 
isolates to be multidrug resistant. No isolate was found to 
be extreme drug resistant or pan drug resistant isolate as 
shown in Table 4. Indiscriminate use of antibiotics, 
irregular doses of antibiotics or under dosing of antibiotics 
may lead to resistant mutants. Antibiotic resistance 
patterns vary among different farms, regions, states and 

countries depending upon the type of organisms and use of 
antibiotics in a particular area; therefore, antimicrobial 
sensitivity is suggested before institution of treatment.

CONCLUSIONS

 The present study indicated considerable resistance 
in pathogens associated with UTI in buffaloes. Staphylococcus 
spp. and Micrococcus spp. were the most prevalent 
bacteria isolated from urinary tract of affected buffaloes of 
the LUVAS farm. In vitro antimicrobial sensitivity testing 
revealed potentiated penicillins and amphenicols group to 
be the most effective group of antibiotics.
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Table 4

Determination of multidrug-resistant isolates using in vitro sensitivity pattern 

Group Antibiotics/Isolates 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Tetracyclines Tetracycline

 Oxytetracycline

Penicillins Ampicillin

 Ampicillin+Cloxacillin

 Amoxicillin

 Amoxicillin/clavulanic acid

 Amoxicillin/sulbactam

Fluoroqunolones Enrofloxacin

 Ciprofloxacin

 Levofloxacin

 Moxifloxacin

 Norfloxacin

 Ofloxacin

Aminoglycosides Gentamicin

 Amikacin

 Tobramycin

 Kanamycin

Cephalosporins Ceftriaxone

 Cefoperazone/sulbactam

 Ceftriaxone/sulbactam

 Ceftizoxime

 Cefpodoxime

 Ceftixime/clavulanic acid

Macrolides Erythromycin

 Azithromycin

Amphenicols Chloramphenicol
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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.
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 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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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.
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 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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Fig. 1. Photoplate showing Hill prinia Bird (Adult) Fig. 2. Photoplate showing adult worms disseminated throughout the 
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Fig. 3. Microphotograph of anterior end of Acuariasubula worm 
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Fig. 4. Microphotograph of lungsshowing intra-alveolar accumulation 
of eosinophilic oedematous fluid (H& E 20X)
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