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ATRACURIUM AS A NEUROMUSCULAR BLOCKING AGENT IN BUFFALOES
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ABSTRACT
 In present study, atracurium was injected intravenously at a dose rate of 0.4 mg/kg body weight in five healthy male buffaloes of 8-24 
months age and changes in behavioural, physiological, haematological and biochemical parameters were evaluated. All the buffaloes showed ataxia 
at 1.02±0.17 min. and became laterally recumbent at 1.77±0.29 min. Endotracheal intubation was done at 8.91± 0.59 min. The neuromuscular block 
persisted for 33.65± 1.18 min. There was a significant (p<0.05)  increase in heart rate and decrease in respiration rate at five minutes of atracurium 
administration. A significant increase in the haemoglobin, total erythrocyte count, platelet count, plasma glucose, triglycerides, calcium and 
potassium was noted at five minutes of administration of atracurium. It was concluded that atracurim produces an effective and safe muscle relaxation 
of medium duration in buffaloes.
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 Muscle relaxation of variable degrees can be 
achieved using local anaesthesia, centrally acting 
anaesthetic agents or using neuromuscular blocking 
agents. Complete muscle relaxation can not be achieved 
with simple techniques of local anaesthesia which also 
depends upon the temperament of the animals. Furious/ 
vicious/nervous and sometimes docile animals too are 
unsuitable subjects for local anaesthesia. Higher doses of 
general or local anaesthetics required for proper muscle 
relaxation have risks associated with cardiovascular and 
respiratory systems. Deep depression and immobility in 
the recovery period can predispose to complications of 
aspiration of regurgitated contents in ruminants and 
pneumonia in horses (Hall et al., 2001). The neuromuscular 
blocking agents like atracurium directly affect the 
neuromuscular junction and can produce muscle relaxation 
without influencing central nervous and cardiovascular 
systems (Hall et al., 2001). Neuromuscular blocking agents 
are mostly used as adjunct to anaesthesia for reducing the 
dose of anaesthetics, to facilitate tracheal intubation, 
skeletal muscle tone relaxation at light planes of inhalant 
or injectable anaesthesia, orthopaedic manipulations and 
prevention of patient movement during delicate ocular, 
neurological, or cardiac surgery (Taylor, 2006 and Martinez 
and Keegan, 2007).

 Keeping in view the aforementioned points, the 
present study was conducted to evaluate the efficacy and 
safety of atracurium in buffaloes.

MATERIALS AND METHODS

 Five experimental trials were conducted in 
apparently healthy male buffaloes of eight to twenty four 
months of age. The experiments were conducted with prior 
permission of the institutional animal ethical committee. 
All the buffaloes were maintained on standard ration and 

under similar managemental conditions. Based on the 
results of pilot trials, atracurium was given at 0.4 mg/kg 
body weight intravenously. Animals were kept off feed for 
24 hours and off water for 12 hours prior to experiment. 
Following parameters were recorded to evaluate effects of 
atracurium:

 Behavioural changes (weak time, down time, chin 
on ground, turning of neck, lateral recumbency, paddling 
of limbs, salivation, mouth gag application, intubation, 
extubation time, return to sternal recumbency, standing 
with ataxia, walking with ataxia, walking without ataxia), 
body reflexes (palpebral reflex, corneal reflex, tongue 
reflex, swallowing reflex, jaw tone, tail tone, fore limb 
tone, hind limb tone, prepuce tone, and scrotal tone), 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 glutamyltransferase (GGT), alkaline 
phosphatase (ALP), calcium, phosphorus, sodium, 
potassium and chloride.

v Weak time: Time elapsed from administration of 
drug to onset of ataxia

v Down time: Time elapsed from administration of 
drug to onset of sternal recumbency

v Lateral recumbency: Time elapsed from administration 
of drug to lateral recumbency
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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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increase in heart rate (97.4±6.68 beats/min.) at 5 min. as 
compared to the base value (56.2±5.5 beats/min.). 
Atracurium belong to the group of benzyl isoquinoloine 
neuromuscular blocking agents and induce histamine 
release (Savarese et al., 2000). Histamine has a positive 
ionotropic and chronotropic effect on H2 receptors of 
myocardium and its chronotropic effect in part may be due 
to catecholamines (Moss and Rosow, 1983).

 There was a significant decrease in respiratory rate 
at 5 min. (11.2±0.97 breaths/min.), with a minimum value 
of 8.2±0.58 breaths/min. at 15 min. as compared to the 
base value (18.8±0.86 breaths/min.). This may be due to 
the relaxation of the respiratory muscles. A non-significant 
reduction in respiration rate in dogs for 40 minutes have 
been reported by Suresh (1996).

 There was a significant increase in haemoglobin, 
total erythrocyte count and total leucocytes count at five 
minutes as shown in Table 4. Dhankhar et al. (2016) and 
Dhankhar et al. (2020) reported similar findings using 
pancuronium and vecuronium in buffalo calves. These 
changes may be due to hypoxia induced by lowered 
respiration rate in response to which erythropoietin 

 Recording of rectal temperature, ambient temperature, 
heart rate and respiratory rate was done before drug 
administration and at 5, 10, 15, 30, 45 minutes of administration 
of drug, at recovery and at 24 hours of recovery. Blood 
samples were collected from jugular vein before drug 
administration, at five minute of injection, at recovery and 
at 24 hours of recovery for haematological and biochemical 
studies. Haematological parameters were estimated in 
automatic analyser 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. 
The plasma was harvested by centrifugation at 3000 rpm 
for 20 minutes and then stored at -20 °C. The 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).

RESULTS AND DISCUSSION

 All the buffaloes showed sluggish activities with 
ataxia at 1.02±0.17 min. and became laterally recumbent at 
1.77±0.29 min. as shown in Table 1 and 2. After mouth gag 
application at 7.92±1.03 min., intubation was done at 8.91 
±0.59 min. This may be due to anticholinergic action of 
neuromuscular blocking agents at nicotinic acetylcholine 
receptors of the skeletal muscle cells. It inhibit the receptor 
coupled ion movement across the cell membrane and 
thereby inhibiting muscle contractions (Unwin, 2005). The 
tail tone loss in the buffaloes occurred at 3.23±0.39 min.

 The fore limbs (6.93±1.45 min.) were relaxed earlier 
than the hind limbs (7.92±1.41 min.) while during 
regaining of reflexes, hind limb tone (21.56± 0.75 min.) 
appeared earlier followed by forelimb tone (23.48±2.17 
min.). Corneal and palpebral reflexes were intact in all the 
buffaloes throughout the trial. Pin pricks stimulation in the 
region of abdomen and thorax showed the presence of 
cutaneous reflex as the muscle relaxants do not have 
analgesic property (Melegar, 2006). Jaw muscles were 
relaxed at 7.12±0.54 min. and animal intubated at 8.91± 
0.59 min. 

 Sternal recumbency was regained at 29.56±1.23 
min. Animals stood up without support showing slight 
ataxia at 31.01±1.21 min. and walked with ataxia at 
32.03±1.23 min. while ataxia vanished at 33.65±1.18 min. 
of administration of atracurium. A wide variety of onset of 
action and duration of muscle relaxation at a number of 
different doses had been studied for atracurium (Gergis et 
al., 1983).

 There was no significant change in the ambient and 
rectal temperature as shown in Table 3. There was a significant 

Table 2

Different body reflexes (Loss and Gain) induced by 
administration of atracurium in male buffaloes

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

Tongue reflex 6.67± 0.21 14.95 ± 1.00
Swallowing reflex 8.42± 0.77 22.30± 1.16
Jaw tone 7.12± 0.54 25.91± 1.20
Tail tone 3.23± 0.39 21.50± 1.20
Forelimb tone 6.93± 1.45 23.48 ± 2.17
Hind limb tone 7.92 ± 1.41 21.56± 0.75
Prepuce tone 10.42±0.92 21.75± 0.45
Scrotal tone 11.97±1.57 24.39± 0.70

Table 1

Different behavioural characteristics induced by 
administration of atracurium in male buffaloes

Parameters Mean ±SE (Min.)

Weak time 1.02± 0.17
Down time 1.10± 0.15
Chin on ground 1.21 ± 0.16
Turning of neck 1.50± 0.27
Lateral recumbency 1.77± 0.29
Paddling of limbs 3.07± 0.14
Salivation 6.18± 0.91
Mouth gag application 7.92± 1.03
Intubation 8.91± 0.59
Extubation time 24.66± 1.24
Return to sternal recumbency 29.56± 1.23
Standing with ataxia 31.01± 1.21
Walking with ataxia 32.03± 1.23
Walking without ataxia 33.65± 1.18
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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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hormone is secreted resulting in compensatory increase in 
total erythrocyte count (Weiss and Wardrop, 2010a). The 
increase in the level of leukocytes had been reported in 
cattle, dog and cats due to excitement, fear, restraining and 
venipuncture (Weiss and Wardrop, 2010a). Total Platelet 
count increased significantly at five minutes and at 24 
hours of recovery. Epinephrine mediated spleenic 
contraction in excited animal may cause physiologic 
thrombocytosis (Weiss and Wardrop, 2010b). In dogs, the 
proportion of reticulated platelets was increased after 
administration of erythropoietin (Wolf et al., 1997) which 
in turn may be raised endogenously under hypoxic 
conditions (Weiss and Wardrop, 2010c).

 There was a significant increase in glucose (121.26 
±12.4 g/dl) at 5 min. as shown in Table 5. High value of 
glucose at 5 min. may be due to increase in plasma cortisol 
level which causes gluconeogenesis (Toshihiko et al., 1996). 
Cortisol level remained non-significantly high till recovery 
which may be due to the release of ACTH from the anterior 
pituitary gland under hypoxia (Castognoli et al., 1961).

 There was a significant increase in triglycerides 
(18.60±0.65 mg/dl) at 5 min. The precursor of acetyl co-A 
used for synthesis of long chain fatty acids (LCFA) is 
acetate or glucose with former being more important in 
ruminants. The LCFA-Co-A forms triglycerides after 

esterification (Kaneko et al., 2008).

 Potassium level increases significantly (5.91±0.19 
mmol/L) at 5 min. which may be due to hypoxia which 
reduces intracellular ATP in skeletal muscles leading to 
opening of ATP-sensitive K+ channel (Woll et al., 1989). 
In acidemia resulting from hypoventilation, hydrogen ion 
enter the intracellular compartment in exchange with 
potassium ions leading to increased potassium ion level 
(Reece et al., 2015). Similar findings had been reported by 
Dhankhar et al. (2016) and Dhankhar et al. (2020).

CONCLUSION

 On the basis of the findings of present study, it can be 
concluded that atracurium at a dose rate of 0.4 mg/kg body 
weight given intravenously induces a rapid, safe and 
effective medium duration of neuromuscular blockade 
without much effects on haemato-biochemical parameters 
in buffaloes.
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Table 4

Effect of atracurium administration on haematological parameters in male buffaloes

Parameters (Units) Before Drug admn. At 5 Min At recovery At 24 hrs. of recovery
a b ab aHaemoglobin (g/dl) 8.80  ± 0.55 11.38  ± 0.52 10.06  ± 1.50 9.38  ± 0.57

a a a aPacked cell volume (%) 30.90  ± 1.56 33.86  ± 1.31 33.06  ± 3.81 31.40  ± 1.21
6 a b ab aTEC (x10  /mm³) 6.12  ± 0.45 7.69  ± 0.37 6.57  ± 0.93 5.99  ± 0.30

aa b ab aTLC (x10³/mm³) 8.58  ± 1.43 10.44  ± 1.33 9.38  ± 1.04 8.18  ± 1.62
a b a bTotal platelets count (x10³/mm³) 217.20  ± 22.68 236.00  ± 21.50 210.40  ± 23.80 225.60  ± 24.03

a a a aLymphocytes (%) 53.72  ± 3.39 56.64  ± 2.44 52.88  ± 2.07 61.26  ± 6.54
a a a aMonocytes (%) 2.04  ± 0.38 1.84  ± 0.20 2.22  ± 0.23 1.58  ± 0.12

a a a aGranulocytes (%) 44.24  ± 3.04 41.52  ± 2.36 44.90  ± 1.89 37.16  ± 6.48
a a a aMCV (fl) 48.90  ± 1.58 49.30  ± 1.66 49.20  ± 1.51 48.60  ± 1.48
a a a aMCH (pg) 14.42  ± 0.57 14.94  ± 0.53 15.06  ± 0.38 14.98  ± 0.29
a a a aMCHC (%) 31.60  ± 1.12 32.42  ± 1.13 32.24  ± 1.56 34.16  ± 1.33

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

Table 3

Effects of atracurium 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 15.64 ±0.25 15.64  ±0.25 15.64  ±0.25 15.64  ±0.25 15.72  ±0.28 15.70  ±0.25 15.76  ±0.25 15.62  ±0.14
temperature (°C)

a a a a a a a aRectal 37.50  ±0.23 37.38  ±0.23 37.06  ±0.24 37.14  ±0.29 37.18  ±0.15 37.26  ±0.19 37.66  ±0.26 37.44 ±0.28
temperature (°C)

ac b c ac ac ac ac aHeart rate 56.2 ±5.50 97.4 ±6.68 65.6  ±4.02 52.2 ±1.28 55.2 ±2.87 57.4 ±4.12 56.0 ± 2.47 56.4  ±3.19
(beats /min.)

c b ab a ab b b cRespiratory rate 18.8  ±0.86 11.2  ±0.97 10.4  ±0.68 8.2  ±0.58 9.6  ±0.81 10.6  ±0.51 14.2 ±0.66 19.8  ±0.66
(breaths/min.)

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.
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Means with different superscripts vary significantly (p<0.05) within row.
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)

Clinical Article

182

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

VIJAY KADAM, ABH

Haryana Vet. (Dec., 2019) 58(2), 166-169

Corresponding author: rjchaudhari@yahoo.com

ABSTRACT

 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
polymorphonuclear neutrophils (PMN) cell coun
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SUMMARY

 The present case report communicates with pathological findings associated with Acuaria subula infection in a hill prinia. A deceased adult 
hill prinia was brought for post-mortem investigation revealed parasitic ingluvitis and ventriculitis along with numerous roundworms, which 
disseminated throughout the carcass of the bird Pulmonary congestion along with peritonitis was also observed. The roundworms were identified as 
Acuaria subula. Histopathological examination revealed parasitic ingluvitis, ventriculitis and catarrhal enteritis. The present case study is an attempt 
to put on record a case of parasitic gastroenteritis in a Hill Prinia.

Keywords: Acuaria subula, Catarrhal, Gastroenteritis, Hill Prinia, Ingluvitis

 Hillprinia, also known as Prinia superciliaris is a 
species of passerine bird belongs to family Cistiocolidae, 
native to China, India, Indonesia, Malaysia, Myanmar, 
Thailand and Vietnam. Parasitic infection in wild birds is 
omnipresent, but death occurs only when present in large 
amount (Sharma et al., 2020). Different types of 
endoparasites are reported such as nematodes, cestodes, 
trematodes and protozoan are found in the wild birds. 
Among all, nematodes are the most common and highly 
pathogenic endoparasites followed by the cestode (Brito et 
al., 2017). Acuaria subula has been reported from diverse 
European and Asian birds of the Passeriformes, 
Columbiformes,  Piciformes,  Apodiformes and 
Coraciiformes (Sato et al., 2005 and Mutafchiev et al., 
2013). The endoparasites in wild birds especially of 
nematode origin contribute a lot to deteriorating the 
individual health status as well as increasing the chance of 
spread of the infection (Brito et al., 2017). Male worms of 
Acuaria subula had long caudal alae and 10 pairs of caudal 
papillae (4 precloacal and 6 postcloacal) along with single 
ventral precloacal papilla. Female worms had distinct 
circular folds surrounding vulva, posteriorly directed 
circular musculature vagina, two uteri two with terminal 
parts lined with epithelium consisting of tall, narrow cells. 
As per the best of our knowledge, the present study reports 
a rare case of Acuaria subula incidence in hill prinia 
(Baron, 1967 and Mutafchiev et al., 2013).

 An adult hill prinia was bought to the Department of 

Veterinary Pathology for necropsy examination (Fig. 1). A 

thorough external examination of the carcass was 

performed and gross lesions were recorded after detailed 

necropsy examination. On gross examination, crop and 

gizzard revealed the presence of roundworms. The worms 

were removed gently, washed in normal saline and sent to 

the Department of Veterinary Parasitology for species 

identification. The roundworms were cleared in lactophenol 

to assess the morphological and morphometric 

characteristics (Zajac and Convoy, 2012 and Gupta and 

Gupta, 2020).  After overnight washing, dehydration was 

done in the ascending grades of alcohol and then stained in 

borax carmine and transferred to clearing agent and at last 

mounted in dextrin plasticized xylene (Meyer and Oslen, 

1975). The affected organs showing pathological changes 

were collected and fixed in 10% neutral buffered formalin 

for histopathological examination. The fixed tissues were 

embedded in paraffin, sectioned at 4 microns and stained 

with haematoxylin and eosin as per the protocol given by 

Luna (1968).

 The results obtained from parasitological investigation 

revealed that the bird was infested with Acuaria subula. 

The adult worms were identified on the basis of gross 

morphological examination. Anterior end of the adult 

worm had two triangular pseudolabia along with four 

cordons, arising dorsally and ventrally between 

pseudolabia, extending laterally in longitudinal direction 

to posterior end of muscular oesophagus (Fig. 3). The 

parasitological observations of Acuaria subula were in 

concordance to the findings of Baron (1967) and 

Mutafchiev et al. (2013).

 Gross examination revealed thepresence of heavy 

load of adult worms between the horny lining of the 

gizzard and the underlying muscle and these were also, 

disseminated throughout the carcass of the bird (Fig. 2). 

Crop was ruptured due heavy infestation of the worms. The 

pulmonary congestion along with peritonitis was also 

observed on gross examination. Intestinal tract was stuffed 

with mucous exudate which led to catarrhal enteritis. The 

histopathological examination of gizzard revealed *Corresponding author: r.masand93@gmail.com
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glandular hypertrophy with denuded basement membrane 

and necrotic lesions. Lungs showed intra-alveolar 

accumulation of eosinophilic edematous fluid along with 

fibrinous exudate (Fig. 4). Intestine revealed hyperplasia 

of the goblet cells along with necrosis and sloughing of the 

mucosa. Till date, no study has been reported on gross and 

histopathogical lesions caused by Acuaria subula in wild 

or domesticated birds. Though, Baron (1967) had revealed 

presence of worms of Acuaria subula in the mucosa and 

underlying muscle of gizzard.

 The present case report communicates with 

pathological findings associated with nematodal infection 

in a hill prinia. As these types of avian species may wander 

around the various poultry farms, and may act as potential 

source of transmitting infection to domesticated birds by 

contaminating the feed or water through their droppings. 

The gross and histopathological findings revealed that 

rupture of the crop due to heavy worm load of Acuaria 

subula was probable cause of death in the hill prinia.
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