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ABSTRACT

 To study the prevalence of salmonellosis in adult dairy animals and its impact on haemato-biochemical parameters, 147 (67 cattle and 80 
buffaloes) diarrhoeic adult (>1yr age) dairy animals were screened. Microbial isolation attempted from faecal samples revealed presumptive 
Salmonella colonies from 21 samples of which 14 were confirmed on the basis of biochemical tests and PCR assay, thus revealing overall prevalence 
of 9.52 per cent. Haemato-biochemical and mineral estimation was done in affected animals and compared with control animals. Hematology 
revealed significant (p<0.05) increase in TLC, neutrophil and monocyte count while Hb, PCV, TEC, lymphocyte and eosinophil count were 
significantly (p<0.05) decreased. Significant (p<0.05) increase in fibrinogen while total plasma protein (TPP) and albumin were significantly 
(p<0.05) decreased. Affected animals showed significant (p<0.05) decrease in electrolytes (Na, K and Cl) and mineral (Ca, Mg and Cu) plasma 
levels. Isolates were subjected to antibiotic sensitivity testing which revealed Salmonella isolates to be highly sensitive towards ciprofloxacin, 
enrofloxacin, gentamicin and kanamycin and refractory to ampicillin/cloxacillin, cefixime and ceftriaxone. Study concluded that diarrhoea caused 
by salmonellosis induces anaemia, leucocytosis with neutrophilia, hypoproteinemia, hyponatremia, hypokalemia, hypochloremia and is of great 
clinical significance.
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 Salmonellosis causes diarrhoea in all age groups of 

dairy animals. It has assumed major importance because of 

its frequent outbreaks in adult dairy animals and its ability 

to establish persistent infections, which serve as reservoirs 

for transmission (Yan et al., 2003). Organism is ubiquitous 

in the environment and can survive for extended periods of 

time, which contributes to the transmission and re-

infection of animals. Outbreaks of disease are costly for 

producers because of increased mortality and treatment 

costs. Although several studies reported fecal shedding of 

Salmonella in dairy farms, however, little information is 

available regarding the clinical appraisal during diarrhoea 

in adult dairy animals associated with Salmonella 

infection. Present study reports the prevalence alongwith 

clinico-haemato-biochemical and mineral alterations in 

adult diarrhoeic dairy animals infected with salmonellosis.

MATERIALS AND METHODS

 A total of 147 (67 cattle and 80 buffaloes) adult dairy 

animals (>1 year age) presented with the history of 

diarrhoea at university clinic, during the period from July 

2017 to June 2018 were selected. Each animal was 

evaluated for its fecal characteristics (consistency and 

odour). The clinical parameters recorded were rectal 

temperature (°F), heart rate, respiration rate, colour of 

mucous membrane and per cent dehydration (Radostitis et 

al., 2007). In order to monitor body condition, body 

condition scoring (BCS) was performed as per the scale 

(ranging from 1 to 5) adopted by Rebhun (2008). Blood 

samples in EDTA were analyzed for determinations of 

haematological alterations by estimating complete blood 

count using Mythic 18 Vet hematology analyser, Compact 

Diagnostics Pvt. Ltd. For biochemical and mineral 

estimation, plasma was separated from blood collected in 

mineral free heparinized glass vials and stored at -20°C till 

further use. Total plasma protein (TPP), albumin, sodium 

(Na), potassium (K), chloride (Cl), calcium (Ca), inorganic 

phosphorus (Pi) and magnesium (Mg) were estimated from 

plasma samples using Erba diagnostic kits. Fibrinogen was 

estimated by heat precipitation method (Schalm et al., 

1996). Estimation of trace minerals viz., Cu, Zn and Fe was 

done by digesting 3 ml of plasma sample in distilled 

concentrated nitric acid AR (15ml). Digested (approx. 1-2 

ml) was diluted to 10 ml with double glass distilled water 

and values recorded using Polarised Zeeman Atomic 

Absorption Spectrophotometer (Z-2300, HITACHI).

 Fecal samples collected in sterile swab were pre-

enriched using 1% buffered peptone water at 37°C for 24-

48 hours, thereafter cultured on MacConkey Agar at 37°C 

for 24-48 hours. Cultures were transferred to tetrathionate 

broth and incubated at 37°C for 24-48 hours. The enriched 

samples were further cultured on XLD agar for 24-48 
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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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moderate (8-10%) and mild (6-8%) dehydration, 

respectively. The status of mucous membrane revealed 

that 42.86 and 35.71% animals had congested and pale 

mucous membranes, respectively and 21.43% had normal 

mucous membrane. The clinical signs exhibited by 

animals with salmonellosis included weight loss (100%), 

anorexia (100%), dullness (71.43%) and decreased milk 

production (50%). Fecal examination revealed that 

57.14% animals had hemorrhagic whereas, 42.86% had 

watery feces. 85.71% animals with salmonellosis had foul 

smelling feces. BCS score of 1, 3 and 2 was observed 

among 14.29, 28.57 and 57.14 % of diarrhoeic animals, 

respectively. The findings of the present study are in 

unison with those of Hassan (2015).

 The average values of Hb, PCV and TEC were 

significantly (p<0.05) lower whereas the TLC was 

significantly (p<0.05) higher among affected animals 

(Table 1). The findings are in corroboration with the 

observations of Hassan (2015) who reported significant 

decrease in Hb, PCV and TEC and significant increase in 

TLC in dairy animals suffering from salmonellosis. In 

contrary to present study, Santos et al. (2002) reported 

increased levels of Hb, PCV and TEC in bovines suffering 

from salmonellosis. The reason for decreased Hb, PCV 

and TEC is probably the blood loss via diarrhoeic feces as a 

result of immunological cell damage. Leukocytosis is 

attributed to increased neutrophil count in salmonellosis 

affected dairy animals. The values of neutrophils and 

monocytes showed significant (p<0.05) increase whereas 

the value of lymphocytes and eosinophils showed significant 

(p<0.05) decrease than control group. The findings are in 

hours and then to Brilliant Green Agar for 24-48 hours. The 

isolates were subjected to morphological, biochemical 

(Indole test, methyl red test, voges- proskauer, citrate 

utilization, catalase, oxidase and triple sugar iron test) and 

antimicrobial drug susceptibility/resistance by disc diffusion 

technique (Bauer et al., 1996). Molecular identification of 

Salmonella was done as per Lin and Tsen (1996) using 

16SF1 (Primer sequence 5’-3: ’TGTTGTGGTTAA 

TAACCGCA) and 16SIII (Primer sequence 5’-3’: 

CACAAATCCATCTCTGGA) oligonucleotides. Data 

were analyzed using analysis of variance (ANOVA) and 

independent t-test with statistical software SPSS 20.

RESULTS AND DISCUSSION

 Presumptive Salmonella colonies were isolated 

from 21 out of 147 fecal samples collected from diarrhoeic 

animals. Biochemical tests confirmed 14 out of 21 isolates 

(14/147; 6/67 cattle and 8/80 buffaloes) as colonies were 

negative for indole, voges-proskauer and oxidase test 

whereas, positive for methyl red and citrate utilization. 

Molecular identification for detecting genus specific 16S 

rRNA gene by PCR confirmed 14 isolates (Fig. 1). Thus, 

study indicated 9.52% prevalence of Salmonella infection. 

The findings are in congruence with the observations of 

Hassan (2015) and Murugkar et al. (2005) who reported 

6.9 and 9.7% prevalence of salmonellosis in adult 

diarrhoeic animals from Punjab and northeast India, 

respectively. Sato et al. (2011) and Jadidi et al. (2012) 

reported 34.2 % and 3.2 % prevalence of salmonellosis in 

diarrhoeic cattle from California and Iran, respectively. 

The variation in the prevalence may be due to method of 

sample collection, difference in geographical location, 

immune status and epidemiology of the organism.

 Season-wise analysis revealed 35.71% (5/14) prevalence 

in each rainy (July-October) and summer (March-June) 

seasons and 28.57% (4/14) in winter (November-February). 

Murugkar et al. (2005) and Jadidi et al. (2012) reported 

higher prevalence during rainy season. High humidity and 

temperature provide a congenial environment for the growth 

of pathogenic microorganisms and the environmental 

stress caused on dairy animals could be the contributing 

factor (Radostitis et al., 2007).

 Age-wise, maximum prevalence (42.86%) was 

among 1-3 years age group followed by 3-6 (35.71%) and 

>6 years (21.43%). Younger age group has higher susceptibility 

towards infections due to poor immunological response. 

Non-significant (p>0.05) changes in the body temperature, 

heart and respiratory rate were recorded . Clinically 50, 

28.57 and 21.43% of positive cases had severe (10-12%), 

Fig. 1. Amplification of 16S rRNA gene region of Salmonella by PCR.

 r  Lane M 100 bp DNA ladder
 r  Lane 2-3 Positive isolates Size (572bp)
 r Lane 1 Positive control
 r Lane 4 Negative control.
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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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congruence with the observations of Hassan (2015). 

Santos et al. (2002) reported lymphopenia and neutropenia 

in bovines suffering from salmonellosis. Activation of 

colony stimulating factors by tissue breakdown products 

released from inflammed tissues, could be responsible for 

enhanced neutrophil release from bone marrow to central 

pool (Schalm et al., 1996). The monocytosis could have 

been in response to either bacteremia or an endotoxemia. 

The probable reason for eosinopenia is the release of steroids 

into the circulation (Schalm et al., 1996).

 Decreased TPP and albumin levels in diarrhoeic dairy 

animals observed could be attributed to severe intestinal 

protein loss associated with the profound fibrinopurulent 

necrotizing enteritis in which a large amount of protein-

rich effusion enters the intestinal lumen. A decreased 

concentration of albumin parallel to that of total protein 

indicated that the loss of protein was nonselective (Santos 

et al., 2002). Inflammatory reactions due to fibrinopurulent 

enteritis among Salmonella affected animals could be 

contributing factor (Thomas, 2000).

 The levels of Na, K, Cl, Ca, Mg and Cu showed 

significant (p<0.05) decrease whereas Pi, Zn, and Fe 

showed non-significant (p>0.05) changes (Table 1). The 

findings of the present study are in substantiation with the 

observations of Santos et al. (2002) who reported 

decreased level of Na, K and Cl in diarrhoeic bovines 

Table 2

Per cent sensitivity and resistance of salmonella isolates to 
various antimicrobials

Antibiotic Sensitivity (%)

Amoxicillin/clavulanic acid 28.57 (4)

Ampicillin/cloxacillin 0

Chloramphenicol  42.86 (6)

Cefixime  0

Ceftriaxone  0

Ciprofloxacin  100 (14)

Doxycycline  71.43

Enrofloxacin  100

Gentamicin  100

Kanamycin  100

Table 1

Hemato-biochemical, electrolyte and mineral alterations in diarrhoeic dairy animals infected with salmonellosis

Parameters Buffaloes Cattle

 Control Salmonellosis Control Salmonellosis
 (n=6) positive (n=8) (n=6) positive (n=6)

Hematology
a b a bHemoglobin (g/dl) 11.48±0.17  7.99±0.16  11.87±0.13  7.68±0.15
a b a bPacked cell volume (%) 35.78±0.22  24.76±0.25  35.65±0.21  23.65±0.45

6 a b a bTotal erythrocyte count (×10 /µl) 7.38±0.09  5.43±0.13  7.67±0.10  5.68±0.22
3 a b a bTotal leucocyte count (×10 /µl) 11.12±0.22  14.49±0.17  11.85±0.10  14.57±0.19

a b a aLymphocytes (%) 59.17±1.40  55.88±0.64  58.83±0.95  57.17±0.60
a b a bNeutrophils (%) 32.67±1.20  36.25±0.59  33.50±1.18  36.67±0.61

a b a aMonocytes (%) 2.83±0.31  4.13±0.40  2.67±0.33  2.83±0.31
a b a bEosinophils (%) 4.17±0.31  2.5±0.33  3.83±0.31  2.17±0.31
a a a aBasophils (%) 1.17±0.17  1.25±0.16  1.17±0.17  1.16±0.17

a b a bTotal Protein (g/dL) 7.2±0.06  5.95±0.22  7.05±0.10  5.97±0.09
a b a bAlbumin (g/dL) 3.55±0.06  2.83±0.08  3.45±0.10  2.63±0.09
a a a aGlobulin (g/dL) 3.65±0.10  3.12±0.23  3.60±0.10  3.33±0.03

a b a bFibrinogen (mg/dL) 329.5±22.64  675.5±30.28  323.83±38.98  754.33±41.57

Electrolytes and Minerals
a b a bSodium (mEq/L) 144.23±3.43 129.54±2.13  146.32±1.18  129.20±1.46

a b bPotassium (mEq/L) 4.93±0.16  3.95±0.15  4.70±0.15v 3.97±0.12
a b a bChloride (mEq/L) 104.83±2.97  95.2±1.64  103.43±1.49  90.48±0.98

a b a bCalcium (mg/dL) 8.73±0.15  7.95±0.17  8.83±0.13  7.77±0.14
a a a aPhosphorus (mg/dL) 5.68±0.13 5.56±0.13  5.85±0.10  5.82±0.09

a b a bMagnesium (mg/dL) 1.9±0.14  1.21±0.11  1.82±0.12  1.18±0.10
a b a bCopper (µg/dL) 89.17±3.27  77.50±1.96  86.74±3.54  77.01±1.07

a a a aZinc (µg/dL) 107.43±4.77  106.69±3.54  110.17±5.24  110.09±1.84
a a a aIron (µg/dL) 133.88±5.42  92.22±16.77  124.96±7.73  88.02±18.23

Different superscripts a,b indicate significant difference within row at 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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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

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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suffering from salmonellosis. The study is in conjuction 

with the findings of Hassan (2015). Increased vascular 

permeability accompanying inûammation along with loss 

of intestinal epithelial integrity due to necrosis of the 

uppermost mucosa with loss of discernible villi or crypt 

structures led to such alterations. Santos et al. (2002) and 

Tsolis et al. (2000) also reported decreased level of Ca, P 

and Mg in salmonellosis. Hassan (2015) reported 

decreased Ca and P level in adult Salmonella affected 

diarrhoeic dairy animals. Decreased level of Ca and Mg is 

attributed to the electrolyte loss during Salmonella 

induced diarrhoea (Tsolis et al., 2000).

 Antibiotic sensitivity assay revealed high sensitivity 

(100%) of Salmonella isolates for ciprofloxacin, enrofloxacin, 

gentamicin and kanamycin followed by doxycycline 

(71.43%), chloramphenicol (42.86%) and amoxicillin/ 

clavulanic acid (28.57%). All isolates were resistant 

against ampicillin/cloxacillin, cefixime and ceftriaxone 

(Table 2). In accordance to our findings, McEvoy et al. 

(2003) reported Salmonella resistance against ampicillin 

and cefixime and Berge et al. (2006) reported resistance 

against ampicillin with moderate sensitivity for tetracycline. 

Abdullah et al. (2013) reported that most of the Salmonella 

isolates were susceptible to gentamicin and ciprofloxacin. 

In contrary to the present findings, Jadidi et al. (2012) 

reported that Salmonella isolates showed highest sensitivity 

towards ceftriaxone and ampicillin. 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. 

Study concluded that Salmonella induced diarrhoea causes 

significant (p<0.05) haemato-biochemical, electrolyte and 

mineral alterations.
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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
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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.

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.


