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EVALUATION OF ROCURONIUM AS NEUROMUSCULAR BLOCKING AGENT IN 
BUFFALOES
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ABSTRACT
 In present study, the effect of rocuronium (0.2 mg/kg body weight intravenously) on behavioral, physiological, haematological and 
biochemical parameters was studied in five healthy male buffaloes of eight to twenty-four months of age. All animals showed reduced muscle 
activities with ataxia at 0.53± 0.02 minute and became laterally recumbent at 0.98± 0.03 minute of rocuronium administration. Relaxation of jaw 
muscles was observed at 4.07±0.41 min. and intubation was done at 6.52± 0.16 minutes. Complete recovery occurred in 31.22± 0.76 minutes of 
rouronium administration. There was a significant increase in heart rate which remained high till ten minutes of rocuronium administration. The 
respiration rate decreased five minutes after administration of rocuronium with lowest rate of respiration observed at fifteen minutes of rocuronium 
administration. There was a significant increase in haemoglobin, mean corpuscular haemoglobin, mean corpuscular haemoglobin concentration, 
total platelet count, plasma glucose, potassium, triglycerides, ALT and AST at five minutes of rocuronium administration. It was concluded that 
rocuronium (0.2 mg/kg body weight intravenously) produces an effective, quick and safe, medium duration of neuromuscular block in buffaloes.

Keywords: Buffaloes, Neuromuscular block, Rocuronium.

 Neuromuscular blocking agents interfere with the 
effectiveness of the endogenous neurotransmitter 
acetylcholine to activate nicotinic cholinergic receptors of 
skeletal muscle cells, thereby inhibiting receptor–coupled 
trans-membrane ion movements necessary for muscle 
contraction (Bouzat et al., 2004 and Unwin, 2005) 
resulting in skeletal muscle relaxation (Kita and Goodkin, 
2000). Neuromuscular blocking agents are mostly used as 
adjunct to anaesthesia for reducing the dose of 
anaesthetics, to facilitate tracheal intubation, orthopaedic 
manipulations and prevention of patient movement during 
delicate ocular, neurological, or cardiac surgery (Taylor, 
2006). Rocuronium (Org 9426), a steroidal non-
depolarizing neuromuscular blocker, is a derivative of 
vecuronium. It has a rapid onset of action, but potency is 
about one-fifth of the vecuronium with some mild 
vagolytic activity and cardiovascular side effects (Muir et 
al., 1989; Cason et al., 1990; Marshall et al., 1994).

 Due to scarcity of research on muscle relaxants in 
buffaloes, the present study was designed to assess the 
efficacy and safety of rocuronium in buffaloes.

MATERIALS AND METHODS

 Five experimental trials were conducted in apparently 
healthy male buffaloes of eight to twenty-four months of 
age. All animals were maintained on standard ration and 
under similar managemental conditions. Pilot trials were 

conducted to standardize the dose and route of administration 
of rocuronium. Based on the results of pilot trials, the dose 
rate of rocuronium was chosen as 0.2 mg/kg body weight 
intravenously. Animals were kept off feed for 24 hours and 
off water for 12 hours prior to experiment. The evaluation 
of the effects of rocuronium was based on recording of 
following parameters:

 Behavioural changes, rectal temperature, heart rate, 
respiratory rate, haemoglobin, packed cell volume (PCV), 
total erythrocyte count (TEC), total leucocyte count 
(TLC), total platelet count, lymphocyte count, monocyte 
count, granulocyte count, mean corpuscular volume 
(MCV), mean corpuscular haemoglobin (MCH), mean 
corpuscular haemoglobin concentration (MCHC), plasma 
glucose, urea nitrogen, creatinine, bilirubin, cortisol, total 
cholesterol, HDL cholesterol, LDL cholesterol, triglycerides, 
total plasma proteins, albumin, alanine amino transferase 
(ALT), aspartate amino transferase (AST), lactate 
dehydrogenase (LDH), gamma glutamyl transferase 
(GGT), alkaline phosphatase (ALP), calcium, phosphorus, 
sodium, potassium and chloride. Recording of rectal 
temperature, ambient temperature, heart rate and 
respiratory rate was done before drug administration, at 5, 
10, 15, 30, 45 min of administration of drug, at recovery 
and at 24 hours of recovery.

 Blood samples were collected from jugular 
venipuncture before drug administration, at five minute of 
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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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injection, at recovery and at 24 hours of recovery were 
used for haematological and biochemical studies. 
Haematological parameters were estimated in automatic 
analyzer MS4 after collecting blood samples in vials 
containing EDTA. Blood samples for analysis of 
biochemical parameters were collected in two sets of test 
tubes. One set of test tubes containing 3.8% sodium 
fluoride solution (10 mg/ml of blood) for estimation of 
glucose and other set containing heparin (10 units/ml) for 
estimation of remaining parameters as mentioned earlier. 
Plasma was harvested by centrifugation at 3000 rpm for 20 
minutes and then stored at -20 °C. Biochemical parameters 
were analysed with automatic analyzer using commercially 
available standard system pack kits. Sodium, potassium 
and chloride were analyzed with automatic electrolyte 
analyzer. The statistical analysis of data was done by one-
way-analysis of variance and Duncan’s multiple range test 
(Duncan, 1955).The experiments were conducted with 
prior permission of the institutional animal ethical 
committee.

RESULTS AND DISCUSSION

 The effects of administration of rocuronium in 
Mean±SE (in minutes) on behavioral parameters and body 
reflexes are shown in Table 1 and Table 2. All animals 
showed ataxia at 0.53± 0.02 minute and became laterally 
recumbent at 0.98± 0.03 minute of rocuronium 
administration. This may be due to anticholinergic action 
of neuromuscular blocking agents at nicotinic receptors of 
the skeletal muscle cells. It inhibits the receptor coupled 
movement of ions across the cell membrane and thereby 
inhibiting muscle contractions (Bouzat et al., 2004 and 
Unwin, 2005). Muir et al., (1989) concluded that 
rocuronium block the neuromuscular transmission by non 
depolarising mechanism. The onset of action was reported 
to be fast also in cat and pig (Muir et al., 1989), dogs 
(Dugdale et al., 2002) and in horses (Auer and Moens, 2011).

 The fore limbs (2.30± 0.37 min.) were relaxed earlier 
than the hind limbs (3.01± 0.24 min.) while regaining of 
reflexes occurred earlier in hind limb (20.00±1.95 min.) 
followed by forelimb (21.58± 1.65 min.). Relaxation of 
jaw muscles was observed at 4.07±0.41 min. and 
intubation was done at 6.52±0.16 min. The early signs of 
recovery i.e. spontaneous movement of tail were noticed at 
18.09±1.66 min. of rocuronium administration. Sternal 
recumbency was regained at 26.98± 0.64 min. The 
complete recovery without ataxia from neuromuscular 
block occurred 31.22± 0.76 min. after rocuronium 
administration which was in consonance with findings of 
Auer and Moens (2011) in horses and Auer (2007) in dogs 
at two different doses.

Table 2

Effect of rocuronium on loss and gain of different body 
reflexes in male buffaloes during the experiment

Reflex Loss Gain
 Mean ± SE (Min.) Mean ± SE (Min.)

Tongue Reflex 4.37 ± 0.55 13.88 ± 0.42

Swallowing Reflex 5.75 ± 0.35 19.33 ± 0.50

Jaw Tone 4.07 ± 0.41 23.08± 0.60

Tail Tone 2.54± 0.36 18.09 ± 1.66

Forelimb Tone 2.30± 0.37 21.58 ± 1.65

Hind limb Tone 3.01± 0.24 20.00 ± 1.95

Prepuce Tone 7.18 ± 0.36 20.44 ± 0.73

Scrotal Tone 7.19± 0.35 22.11 ± 1.31

 The effects of rocuronium on rectal temperature, 
heart rate and respiratory rate as Mean±SE are shown in 
Table 3. There was a significant increase in heart rate at 5 
min. (89.80±3.77 beats/min.) of rocuronium administration 
as compared to the base value (51.6±1.89 beats/min.). A 
statistically significant increase in heart rate had been 
reported after rocuronium administration by Wierda et al. 
(1997). Rocuronium has minimum cardiovascular effects 
but in anesthetized cats it causes mild vagolytic effect and 
tachycardia (Marshall et al., 1994). In most of the studies, 
it was concluded that rocuronium was devoid of adverse 
cardiovascular effects despite of causing mild tachycardia 
which was also in consonance with the present study 
(Cason et al., 1990).

 There was a significant decrease in respiratory rate at 
5 min. of rocuronium administration (12.2±1.16 breaths/ 
min.), which remained significant lower till 45 minutes 

Table 1

Effect of rocuronium on different behavioural parameters 
in male buffaloes during the experiment

Parameters Mean ±SE (Min.)

Weak time  0.53 ± 0.02

Down time 0.62± 0.02

Chin on ground 0.67± 0.04

Turning of neck 0.73± 0.03

Lateral recumbency 0.98± 0.03

Paddling of limbs  2.63± 0.39

Salivation  3.56± 0.14

Mouth gag application 4.54± 0.18

Intubation 6.52± 0.16

Extubation time 22.78± 0.68

Return to sternal recumbency 26.98± 0.64

Standing with ataxia  28.42± 0.60

Walking with ataxia 29.00± 0.63

Walking without ataxia 31.22± 0.76
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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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(11.6±1.21) of rocuronium administration with a 
minimum value (7.60±0.93 breaths/min.) at 15 minutes of 
rocuronium as compared to the base value (22.6±1.21 
breaths/min.). Kumar et al. (2013) reported that the change 
in respiration rate was as low as 9.66±0.21 after administration 
of rocuronium in dogs. Balaji (2008) reported low respiration 
rate after rocuronium administration in dogs.

 The effects of rocuronium on haematological 
parameters (Mean±SE) are shown in Table 4. There was 
significant increase in haemoglobin (11.12±0.52 g/dl) and 
MCHC (30.86±1.54%) at 5 min where MCHC remain 
high till recovery as compared to their respective base 
values (9.28±0.38 g/dl and 29.30±1.54%, respectively). 
Increase in haemoglobin may be due to hypoxic conditions 
induced by lowered respiration rate. Erythropoietin 
hormone is secreted in response to systemic hypoxia 
resulting in compensatory increase in haemoglobin (Weiss 
and Wardrop, 2010). Dhankhar et al. (2020) reported 
similar results using vecuronium in buffaloes. The total 

platelet counts increased significantly at five minutes and 
remained high till recovery but decreased significantly at 
twenty four hours of recovery. The values remained within 
normal physiological limits (Brar et al., 2000).

 The effects of rocuronium on plasma biochemical 
parameters (Mean±SE) are shown in Table 5. There was a 
significant increase in glucose (128.51±6.57mg/dl) and 
potassium (6.43±0.34 mmol/L) at 5 min. of rocuronium 
administration as compared to their respective base values 
(61.90±1.65 mg/dl and 5.45±0.40 mmol/L). The increase 
in cortisol level may be the reason for high blood sugar 
(Toshihiko et al., 1996). Cortisol level remained non-
significantly higher till recovery which may be due to the 
release of ACTH from the anterior pituitary gland due to 
hypoxic condition (Brunt and Ganong, 1963).

 The significant increase in potassium level at 5 
minutes may be due to hypoxia causing decrease in 
concentration of intracellular ATP in skeletal muscles 
leading to opening of ATP-sensitive K+ channel (Castle 

Table 3

Effects of rocuronium administration on rectal temperature, heart rate and respiratory rate in male buffaloes

Parameters Before drug At 5 min. At 10 min. At 15 min. At 30 min. At 45 min. At recovery At 24 hrs. of 
(Units) admn.       Recovery

a a a a a a a aAmbient 16  ±0.40 16.00  ±0.40 16.00  ±0.40 16.00  ±0.40 16.30  ±0.34 16.34 ± 0.4 16.40 ±0.43 17.02  ±0.5
temperature (°C)

a a a a a a a aRectal 37.46  ±0.35 37.12  ±0.48 37.36  ±0.45 37.06  ±0.47 37.14  ±0.24 37.12  ±0.19 37.24  ±0.26 37.6  ±0.17
temperature (°C)

a b b a a a a aHeart rate 51.6  ±1.89 89.8  ±3.77 76  ±4.37 60.4  ±3.33 54.4  ±2.01 51  ±1.30 51.2 ±1.07 51.6  ±1.81
(beats/min.)

c ab ab a ab ab bc cRespiratory rate 22.6  ±1.21 12.2  ±1.16 10  ±0.84 7.6  ±0.93 10.2  ±0.97 11.6  ±1.21 14.4  ±0.93 20.2  ±0.67
(breaths/min.)

Means with different superscripts vary significantly (p<0.05) within rows

Table 4

Effects of rocuronium administration on haematological parameters in male buffaloes

Parameters (Units) Before Drug admn. At 5 Min At recovery At 24 hrs. of recovery
a b a a

Haemoglobin (g/dl) 9.28  ±0.38 11.12  ±0.52 9.00  ±0.69 9.42  ±0.40
a a a aPacked cell volume (%) 34.60  ±1.18 34.64  ±1.22 32.14  ±0.75 34.78  ±0.98

6 ab b a bTEC (x10  /mm³) 7.17  ±0.21 7.60  ±0.38 6.42  ±0.23 7.40  ±0.25
a a a aTLC (x10³/mm³) 9.15  ±0.53 9.66  ±1.09 9.01  ±0.85 9.26  ±0.70

b c c aTotal platelets count (x10³/mm³) 221.40  ±12.33 239.00  ±13.13 241.00  ±13.94 204.80  ±10.78
a a a aLymphocytes (%) 52.34  ±2.46 52.22  ±2.27 57.24  ±1.52 52.88  ±2.40

a a a aMonocytes (%) 2.00  ±0.08 1.96  ±0.07 2.12  ±0.07 1.98  ±0.11
a a a aGranulocytes (%) 45.66  ±2.38 45.82  ±2.25 40.64  ±1.56 45.14  ±2.36
a a a aMCV (fl) 51.98  ±0.99 52.08  ±0.84 51.70  ±0.93 52.24  ±0.95
a a a aMCH (pg) 14.70  ±0.34 14.22  ±0.36 14.90  ±0.31 14.96  ±0.20
a b b aMCHC (%) 29.30  ±1.54 30.86  ±1.54 30.62  ±1.38 29.56  ±1.36

Means with different superscripts vary significantly (p<0.05) within rows.
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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CROSSBRED BULLS FROM INDIA
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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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or myocytic injury but does not specify any cause. In dogs 
and cats, the ALT activity is four times greater in liver than 
other organs but also there is considerable activity in heart 
and skeletal muscles (Keller, 1981).

CONCLUSION

 It can be concluded from the present study that 
rocuronium at a dose rate of 0.2 mg/kg body weight 
intravenously is an effective, safe, rapid and medium 
duration neuromuscular blocking agent in buffaloes.
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and Haylett, 1987). In conditions of acidemia resulting 
from hypoventilation hydrogen ions enter the intracellular 
compartment in exchange with potassium ions. Therefore, 
the potassium ion level increases in plasma (Reece et al., 
2015). Similar findings have been reported by Dhankhar et 
al. (2020). There was a significant increase in triglycerides 
at 5 min. (15.94±1.06 mg/dl) of rocuronium administration 
and remained high till recovery as compared to the base 
value (12.38±1.41 mg/dl). This might be due to hypoxic 
conditions as explained earlier. There was a significant 
decrease in total protein (6.62±0.32 g/dL) and globulin 
(3.53±0.12 g/dL) at 5 min as compared to their respective 
base values (7.14±0.41 g/dL and 4.26±0.34 g/dL). There 
was a significant increase in ALT (33.54±1.72 IU/L) and 
AST (47.92±3.48 IU/L) at 5 min of rocuronium 
administration as compared to their respective base values 
(29.58±1.49 IU/L and 45.30±3.56 IU/L). The level of ALT 
remained significantly high till recovery (31.66±1.39 
IU/L). The increased level of ALT indicates hepatocellular 

Table 5

Effects of rocuronium on biochemical parameters in male buffaloes

Parameters (Units) Before Drug admn. At 5 min. At recovery At 24 hrs. of recovery

a c a aGlucose (mg/dL) 64.90  ±4.65 128.54  ±6.57 109.46  ±4.60 70.60  ±4.12
b c b aBUN (mg/dL) 27.62  ±1.54 29.62  ±1.17 28.74  ±1.24 26.74  ±1.47

a ab b abCreatinine (mg/dL) 1.00  ±0.21 1.16  ±0.19 1.08  ±0.20 1.11  ±0.18
a a a aTotal Bilirubin (mg/dl) 0.18  ±0.03 0.18  ±0.03 0.21  ±0.04 0.18  ±0.03
a a a aBilirubin Direct (mg/dL) 0.12  ±0.01 0.13  ±0.02 0.14  ±0.03 0.13  ±0.02
a a a aIndirect Bilirubin (mg/dl) 0.06  ±0.01 0.05  ±0.02 0.07  ±0.03 0.06  ±0.02

a a a aCortisol (ng/ml) 27.73  ±1.37 31.68  ±3.50 29.37  ±1.16 27.89  ±0.70
a a a aTotal cholesterol (mg/dL) 62.20  ±2.60 65.40  ±3.93 64.80  ±4.35 64.00  ±2.35
a a a aHDLC (mg/dL) 43.70  ±3.27 43.34  ±3.08 39.72  ±2.88 41.66  ±2.95
a a a aLDLC (mg/dL) 13.00  ±1.54 16.56  ±3.85 19.58  ±4.85 16.84  ±1.63
a b c aTriglycerides 12.38  ±1.41 15.94  ±1.06 17.58  ±1.05 12.57  ±1.46

ac b ab cTotal protein (g/dL) 7.14  ±0.41 6.62  ±0.32 6.43  ±0.33 7.45  ±0.41
a a a aAlbumin (g/dL) 2.88  ±0.19 3.09  ±0.27 2.98  ±0.24 3.09  ±0.20
a b ab abGlobulin (g/dL) 4.26  ±0.34 3.53  ±0.17 3.45  ±0.14 4.36  ±0.36
a a a aA:G ratio 0.69  ±0.06 0.88  ±0.08 0.86  ±0.06 0.73  ±0.08

a c b abALT/SGPT (IU/L) 29.58  ±1.49 33.54  ±1.72 31.66  ±1.39 29.60  ±1.35
a b a aAST/SGOT (IU/L) 45.30  ±3.56 47.92  ±3.48 45.78  ±2.88 44.40  ±3.79

a a a aLDH (IU/L) 536.80  ±58.14 530.00  ±54.13 525.60  ±48.95 528.80  ±54.63
a a a aGGT (IU/L) 24.11  ±1.71 25.28  ±1.69 24.57  ±1.80 23.22  ±1.75
a a a aALP (IU/L) 94.80  ±10.86 84.20  ±11.32 81.80  ±9.72 90.20  ±7.36
a a a aCalcium (mg/dL) 10.23  ±0.43 11.44  ±0.59 10.84  ±0.41 10.57  ±0.43

a a a aPhosphorus (mg/dL) 5.55  ±0.34 6.40  ±0.19 6.33  ±0.40 5.73  ±0.07
a a a aSodium (mmol/L) 143.12  ±3.37 141.84  ±3.67 144.02  ±2.20 138.30  ±2.90

a b a aPotassium (mmol/L) 5.45  ±0.40 6.43  ±0.34 5.50  ±0.20 5.01  ±0.21
a a a aChloride (mmol/L) 101.98  ±3.44 105.72  ±4.07 101.08  ±3.55 98.36  ±2.47

Means with different superscripts vary significantly (p<0.05) within rows.
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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.



80

Balaji, K. (2008). Evaluation of neuromuscular blocking agents- 
vecuronium and rocuronium in dogs. Ph.D. thesis submitted to 
TANUVAS, Chennai, India.

Bouzat, C., Gumilar, F. and Spitzmaul, G. (2004). Coupling of agonist 
binding to channel gating in an ACh-binding protein linked to an 
ion channel. Nature. 430: 896-900.

Brar, R.S., Sandhu, H.S. and Singh, A. (2000). Normal blood values. In: 
Veterinary clinical diagnosis by laboratory methods. Kalyani 
Publishers, New Delhi. pp. 29-30.

Brunt, E.E. and Ganong, W.F. (1963). The effects of preanesthetic 
medication, anesthesia and hypothermia on the endocrine 
response to injury. Anesthesiology. 24: 500-514.

Cason, B., Baker, D.G., Hickey, R.F., Miller, R.D. and Agoston, S. 
(1990). Cardiovascular and neuromuscular effects of three 
steroidal neuromuscular blocking drugs in dogs (ORG 9616, 
ORG 9426, ORG 9991). Anesth. Analg. 70(4): 382-388.

Castle, N.A. and Haylett, D.G. (1987). Effect of channel blockers on 
potassium efflux from metabolically exhausted frog skeletal 
muscle. J. Physiol. 383: 31-43.

Dhankhar, A., Kumar, A., Kumar, D. and Arora N. (2020). Evaluation of 
vecuronium as muscle relaxant in buffalo bulls. Haryana Vet. 59: 
10-13.

Dugdale, A.H., Adams, W.A. and Jones, R.S. (2002). The clinical use of 
the neuromuscular blocking agent rocuronium in dogs. Vet. 
Anaesth. Analg. 29(1): 49-53.

Duncan, D.B. (1955). Multiple range and multiple F test. Biometrics. 
11: 15-18.

Keller, P. (1981). Enzyme activities in the dog: tissue analysis, plasma 
values, and intracellular distribution. Am. J. Vet. Res. 42: 575-
582.

Kita, M. and Goodkin, D.E. (2000). Drugs used to treat spasticity. 
Drugs. 59: 487-495.

Kumar, S., Kathirvel, S., Kumaresan, A., Jayakumar, K., Dharmaceelan, 
S. and Rajendran, N. (2013). Oxygen requirement for mechanical 
ventilation during rocuronium neuromuscular blockage in dogs. 
Indian Vet. J. 90(4): 129-130.

Marshall, R.J., Muir, A.W., Sleigh, T. and Savage, D.S. (1994). An 
overview of the pharmacology of rocuronium bromide in 
experimental animals. Eur. J. Anaesthesiol. 11: 9–15.

Muir, A.W., Houston, J., Green, K.L., Marshall, R.J., Bowman, W.C. 
and Marshall, I.G. (1989). Effects of a new neuromuscular 
blocking agent (Org 9426) in anaesthetized cats and pigs and in 
isolated nerve-muscle preparations. Br. J. Anaesthesiology. 
63(4): 400-410.

Reece, W.O., Erickson, H.H., Goff, J.P. and Uemura, E.E. (2015). 
Fundamentals of acid base balance. In: Dukes’ physiology of 

thdomestic animals. (13  Edn.), John Wiley and Sons, Ames, 
Lowa, USA, p. 143.

Taylor, P. (2006). Agents acting at the neuromuscular junction and 
autonomic ganglia. In: Brunton, L.L., Laro J.S. and Parker, K.L. 

th(Edts). The Pharmacological Basis of Therapeutics, (11  Edn.), 
Mcgraw Hill, New York.

Toshihiko, F., Alan D.C., Doss N.N. and Owen P.M. (1996). Role of 
cortisol in the metabolic response to stress hormone infusion in 
the conscious dog. Metabolism. 45(5): 571–578.

Unwin, N. (2005). Refined structure of the nicotinic acetylcholine 
receptor at 4A resolution. J. Mol. Biol. 346(4): 967-989.

Weiss, D.J. and Wardrop, K.J. (2010). Erythrocytosis and Polycythemia. 
thIn: Schalm’s veterinary hematology. (6  Edn.), John Wileyand  

Sons, Ltd., Ames, Lowa, USA, pp. 162-163.

Wierda, J.M., Schuringa, M. and Van den Broek, L. (1997). Cardiovascular 
effects of an intubating dose of rocuronium 0.6 mg kg-1 in 
anaesthetized patients, paralyzed with vecuronium. Br. J. 
Anaesth. 78(5): 586-587.

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
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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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