
 Accidental consumption of plants sprayed with 
carbamates (insecticide/nematicide) or indirect exposure 
to these substances via alternative means, such as polluted 
water, can be toxic for animals (Radostits et al., 2000; 
Wang et al., 2007). Carbamates act antagonistically to 
acetylcholinesterase and its isoenzymes leading to 
accumulation of acetylcholine at neuromuscular junctions 
which causes increased, prolonged stimulation of skeletal 
muscle, the entire parasympathetic nervous system, and 
the post-ganglionic nerves of the sympathetic system 
(Radostits et al., 2000). However, the inhibition of 
acetylcholinesterase by carbamates is readily reversible, 
as opposed to the inhibition caused by organophosphate 
insecticides. This explains the fact that administration of 
atropine sulphate alone is effective in the treatment of 
carbamate poisoning, while it is not sufficient in the 
treatment of organophosphate poisoning, for which 
oximes are also necessary, a group of compounds that is 
contraindicated in carbamate poisoning (Smith and 
Sherman 1994). In Cauvery Delta region of Tamil Nadu, 
India districts farmers are harvesting paddy and increased 
rat populations are the one which is destroying their paddy 
fields next to pests. Certain farmers keep rice husks mixed 
with insecticides near or within visible rat dwellings to 
control rats. In this contest, the present case was recorded 
as accidental ingestion of carbamate poisoning in a goat. 
An attempt was made to describe evaluation of acid-base 
balance and blood gases along with electrocardiographic 
monitoring in a case of spontaneous carbamate poisoning 
in a goat following the consumption of paddy husk mixed 

carbomain containing carbamate, as well as the therapeutic 
approach undertaken.

 In this study, 9 months old non descript male goat 
was presented to the clinics with the history of accidental 
consumption of paddy husks during grazing at paddy 
fields which was kept for rat controls. Upon clinical 
examination, the affected goat was in lateral recumbency 
and was having frothy salivation, tachypnoea, miosis, 
tympany, tremor and convulsions (Fig. 1). On detailed 
history, the animal was suspected to have ingested 
Carbomain (an insecticide) mixed husks. The goat had no 
history of disease and was in good body condition prior to 
the suspected exposure.

 Blood sample was collected from the jugular vein 
and subjected to haematology and serum biochemistry 
analysis. Serum was separated and stored at –20 °C until 
further  analysed using Point-of Care (PoC) immunoassay 
i-STAT analyser (Abbott Healthcare Pvt. Ltd.) (Fig. 2). 
Also, 2 ml of blood was collected from the femoral artery 
and analysed immediately for blood gas parameters using 
the PoC immunoassay i-STAT analyzer. Urine sample was 
also collected for routine urine analysis. Electro-
cardiography (ECG) was performed  using bipolar base 
apex leads to identify any heart involvement. The 
haematobiochemical assay and blood gas analysis were 
performed on day 2, 3 and 7  following initial presentation 
(Day 1) to monitor the animal condition and response to 
the treatment. Animal was treated with Atropine sulphate 
0.3 mg/kg body weight intravenously along with 0.9% 
normal saline (one-third of the total dose I/V and the remainder 

SUMMARY

 A 9-month-old male non-descript goat was presented to the Emergency and Critical Care Medicine Referral Clinics, VCRI, Orathanadu with 
the history of accidental consumption of paddy husks accidentally mixed with carbamate during grazing at paddy fields. Physical examination 
revealed profuse salivation, bloat, miosis and muscle tremor. On detailed history, owner brought the sprayed pesticide package and it was found to be 
carbamate poisoning by accidental ingestion. Haemato- biochemical analysis revealed anaemia and reduced levels of protein, albumin and 
phosphorus. Arterial blood gas analysis revealed mild elevation of lactate and reduced bicarbonate level. Electrocardiography revealed elevated T 
amplitude. Emergency medical management resulted into an uneventful recovery in the present case. Animal was continuously monitored to study 
the post effect of carbamate poisoning in a goat.

Keywords: Atropine, Carbamate, Goat, Lactate, Pesticides

MEDICAL MANAGEMENT OF ACCIDENTAL CARBAMATE POISONING IN A GOAT

1 1S. YOGESHPRIYA*, P. SELVARAJ, N. PREMALATHA, M. SARAVANAN  and M. VENKATESAN
Emergency and Critical Care Medicine Referral Clinics, Department of Veterinary Medicine,

1Veterinary Clinical Complex, Veterinary College and Research Institute, Orathanadu, Thanjavur-614625, India
Tamilnadu Veterinary and Animal Sciences University, Chennai

Received: 13.08.2021; Accepted: 14.09.2021

163

Clinical Article

*Corresponding author: dryogeshpriya@gmail.com

Haryana Vet. (March, 2022) 61(SI), 163-165

How to cite: Yogeshpriya, S., Selvaraj, P., Premalatha, N., Saravanan, M. and Venkatesan, M. (2022). Medical management of 
accidental carbamate poisoning in a goat. Haryana Vet. 61(SI): 163-165.

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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S/C) and subsequently supportive care was given. Animal 
was closely monitored for 48 hours. The activated charcoal 
was given orally at 1gm/kg body weight.

 There was a decrease in haemoglobin concentration, 
haematocrit and erythrocyte count on day 1 (Table 1). This 
might be due to existing cause, not related to acute 
spontaneous carbamate poisoning. Serum biochemistry 
revealed reduced levels of serum total protein, albumin, 
phosphorous and elevated levels of  glucose and potassium 
on Day 1 (Table 2). Urine analysis revealed proteinuria. 
Arterial blood gas analysis showed significant changes in 
lactate and bicarbonate levels (Table 3). Analysis of the acid- 
base balance parameters enables precise determination of 
the level of blood oxygenation and alveolar ventilation of 
carbon dioxide. This is of primary importance in the 
diagnostics of respiratory tract diseases and determination 
of the degree of pulmonary compensation of acid-base 
balance disturbances. Electrocardiographic examination 
revealed tachycardia and elevated T amplitude (Fig. 3a). 
On the basis of history, clinical signs and the evidence of 
used pesticide packet along with paddy husk mixed 
pesticide presented  by the  owner, the case was clinically 
confirmed as of carbamate poisoning.

 The results of an arterial blood gas study revealed a 
drop in blood pH and Base Excess, as well as an increase in 
blood PCO  and L-lactate. It would be commendable to 2

assess the impact of administering antitode at the 

appropriate time on the goat’s survival. More research is 
needed to compare arterial blood gas analyses of goats 
exposed to various pesticides. In human and veterinary 
critical care situations, blood lactate measurement is useful 
for predicting prognosis and survival, as well as measuring 
tissue perfusion and therapy responsiveness. Lactate 
represents the unique plasma indicator for tissue hypoxia 
and the most accurate blood biomarker of acute 
hypoperfusion (Rocktaeschel et al., 2003). Compensated 
metabolic acidosis is the state of the arterial blood acid-
base balance observed with the spontaneous consumption 
of carbamate poisoning.

 The initial electrocardiographic findings showed 
increased T amplitude, might be due to the acid base 
imbalance especially hyperkalemic patient. After the 
therapeutic intervention, ECG parameters came to 
normalized (Fig. 3b). Hyperglycemic status of the goat 
indicated the muscarinic effect of carbamate. The clinical 
findings in this case were consistent with acetylcholines-
terase inhibitor pesticide poisoning, such as carbamates or 
organophosphates (Radostits et al., 2000) and as per the  
Gahelnabi et al. (2000), muscarinic signals are more 
common in carbamate poisoning in ruminants.

 SLUD (salivation, lacrimation, urination, and diarrhea) 
describes the overall clinical features of carbamate poisoning. 
Death usually results from respiratory failure and hypoxia 
due to bronchoconstriction leading to tracheobronchial 
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Fig. 3a.  Electrocardiogram of affected goat before treatment

Fig. 3b.  Electrocardiogram of affected goat after treatment

Fig. 2. Handheld i-STAT 
Blood gas analyzerFig. 1. Miosis and Hypersalivation in carbomate poisoned goat
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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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secretion and pulmonary edema. Diagnosis of carbamate 
poisoning usually depends on history of exposure to a particular 
carbamate and response to atropine therapy. AChE activity 
levels should be determined in RBCs or whole blood (live 
animals), or in brain cortex (dead animals). Enzyme 
activity that is significantly inhibited (>50%) is confirmatory. 
In the case presented here, levels of acetylcholinesterase 
were intentionally not determined as the condition was 

critical. It is known that acetylcholinesterase inhibition 
from carbamates is reversible, while it is irreversible from 
organophosphates (Dorman et al., 1992).

 Our observations and experiences indicate that 
analyses of blood gases (pO  and pCO ) in arterial blood 2 2

serve as important indices of severity, therapeutic 
effectiveness and prognosis of carbomate poisoning. Since 
the animal was recumbent while presented for the 
treatment, repeated injections and observation of the 
animals for 48 hours after the onset of the early indications 
were sometimes required. The clinical improvement was 

ndobserved on 2  day of treatment and recovered uneventfully.

CONCLUSION

 The proper application of the concepts of acid-base 
balance will help the veterinarian not only to follow the 
progress of a disorder, but also to evaluate the efficacy of 
care being provided. The strong ion approach provides the 
clinician with an improved understanding of complex   
disturbances and their pathophysiology, leading to more 
targeted treatment of acid base and electrolyte disorders. 
The acid-base values determined in this spontaneous 
carbamate poisoning of goat, may be considered reference 
data.
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Table 2

Biochemical findings of the affected goat

Parameters  Day 1 Day2  Day 3 Day 7 Reference

Glucose (mg/dl)  230  201 157  73  48-76
Phosphorous(mg/dl) 3.1 4.5 7.95  8.1  3.7-9.7
AST (U/I) 124  162 184  220  66-230
Total bilirubin(mg/dl) 0.32  0.31 0.30  0.27  0.1-0.2
Total protein(g/dl) 2.4  3.9 5.5  6.5  6.1-7.5
Albumin (g/dl) 1.2  2.8 3.05  3.13  2.3-3.6
Serum Urea Nitrogen 24  23 22  17  13-26
(mg/dl)
Creatinine (mg/dl) 0.38  0.40 0.42  0.52  0.7-1.5
Potassium(mmol/l)  6.8 6.0 4.5 4.1 3.5-6.7

Table 3

Arterial blood gas profile of the affected goat

Measurements  Day 1 Day 7 Reference
   values

pH 7.429 7.505 7.435
PCO  mmHg 29.6 19.8 38.322

PO   mmHg 141 112 942

BEecf mmol/L -5 -8 3.15
3HCO  mmol/L 10.6  22.6  22.51
2TCO  mmol/L 20 16 23.15

2SO  % 99 99 90.96
Lactate mmol/L  6.56 1.20  6.4-7

Table 1

Haematology of the affected goat

Variables  Day 1 Day 2 Day 3  Day 7 Reference
     value

Hb (g/dl) 6.2  6.8 7.4 9.0 8-12
PCV (%) 20 24 26 28 22-38

6RBC (10 /l)  3.2 4.1 5.5 13.2 8-18
3WBC(10 /l)  24 20.5 18.5 12.8 4-13

Neutrophils (%) 68  51 48 45 30-48
Lymphocytes(%) 30 48 50 54 50-70
Monocytes  (%) 1  1 1 0 0-4
Basophils  (%) 0  0 0 0  0-1
Eosinophils (%) 1 0 1 1 1-8
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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.

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.


