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ELECTROCARDIOGRAPHIC AND RADIOGRAPHIC CHANGES VIS-A-VIS AGEING IN 
HEALTHY LABRADOR RETRIEVER DOGS
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ABSTRACT

 The present study has been conducted to evaluate the changes in electrocardiogram (ECG) parameters among various age groups of 
apparently healthy Labrador retriever dogs. A total of 24 Labrador retriever dogs were included and were divided into four groups of six dogs in each 
group. Animals below one year-age were kept in group I, between one to eight year-age in group II, between eight to ten year-age in group III and 
above ten year-age in group IV. Significant (P<0.05) changes in P, R and T wave amplitude, QRS duration and PR interval were noticed with ageing. 
No significant difference was observed in Right lateral Vertebral heart Score (RLVHS) and Left lateral Vertebral heart Score (LLVHS) between 
various age groups of Labrador retriever dogs. Abnormal rhythm like arrhythmic patterns, sinus tachycardia and abnormal ECG morphology like P 
mitrale, low QRS voltage complexes and ST segment depression were also predominant in aged dogs. Amplitudes and duration of different ECG 
waves were affected by age.
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 Prevalence of cardiovascular disorders increases 

with ageing in dogs (Hamlin, 2005; Shah et al., 2020). 

During middle to last one-third of life (i.e. transition 

period), the cardiac output drops by 30 percent and total 

oxygen intake decreases with age with increased 

peripheral resistance leading to cardiac arrhythmias 

(Bright and Mears, 1997). Fat deposition and fibrous tissue 

accumulation may occur in some of the structures of 

pacemaker system and degenerative changes occur in heart 

muscle and its conduction system as age advances (O’ 

Connar et al., 2008). Chronic valve disorders are more 

frequently encountered in aged dogs, which can lead to 

inadequate pumping and myocardial  hypoxia. 

Arrhythmias, conduction abnormalities and the function 

of the myocardium can all be evaluated with electrocardi-

ography. In diagnosing cardiac disorders especially dilated 

cardiomyopathy, thoracic X-rays are very much useful. 

Radiography is useful to evaluate change in size, shape, 

contour, density and/or location of the silhouette and great 

vessels of heart, as well as extra cardiac signs (Woolley et 

al., 2007). Regular monitoring of cardiac activity is very 

crucial for early detection of cardiac problems. Only 

limited scientific data are available on changes in ECG 

pattern with ageing (Kumar et al., 2003; Spasojevic et al., 

2017). Purpose of the present study is to compare the 

variation in electrocardiogram (ECG) parameters in 

apparently healthy Labrador retriever dogs among various 

age groups, so that it helps the clinician in early diagnosis 

and intervention.

MATERIAL AND METHODS

 Apparently healthy dogs presented for vaccination, 
deworming and general health check up etc. during year 
(2019-20) at the Referral Veterinary Polyclinic, ICAR- 
Indian Veterinary Research Institute, Izatnagar were 
considered. A thorough clinical examination was carried 
out in dogs viz., rectal temperature, heart rate, pulse rate, 
respiratory rate, blood pressure, haematobiochemical 
estimation, urine analysis, radiography and electrocardio-
graphic examination. As per literature, there is no 
generally accepted definition for a “geriatric” dog (Davies, 
2012). Classifications of different stages of life are 
somewhat vague and differ as per the source. It is difficult 
to establish cut off age to senior and geriatric dogs mainly 
due to different life expectancy of small and large breeds. 
Adding our clinical experience,the dogs were categorized 
into 4 groups (groups I to IV), each group having 6 animals 
(n=6). Group I consisted of below one year-age, II 
consisted of one to eight years, III consisted of eight to ten 
years and IV consisted of above ten years age (Geriatric).

Blood pressure measurement: Blood pressure was 
measured using BPL multi-parameter monitor ULTIMA 
PRIME D machine on left forearm region by indirect 
oscillometric method.

Electrocardiographic examination: In all the dogs, ECG 
was done by using single channel cardiart ® 6108 T BPL 
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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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ECG machine at paper speed 50 mm/s and sensitivity of 10 
mm/mV. For recording of ECG, dogs were positioned in 
right lateral recumbency. Dogs were placed on an insulated 
table with forelimbs straight and parallel to each other, and 
hind limbs flexed normally and to avoid direct contact, 
finger is placed in between the two limbs. The ECG 
machine was placed at body level. Dogs were given 
sufficient time to acclimatize before recording of the ECG. 
Positive and negative ECG electrodes were placed on the 
skin at palmer aspect of left and right forelimbs or just 
distal to olecranon and at the cranial aspect of right and left 
hind limb over patellar ligament. Before applying alligator 
clips, areas were properly cleaned and shaved and ECG gel 
was applied to increase the body contact. During ECG 
recording, precautions were taken to avoid contact of two 
clips. The amplitude and duration of various complexes 
were calculated. Leads I, II and III and augmented unipolar 
limb leads, Lead aVR, aVL and aVF were recorded. All the 
measurements of P, Q, R, S, T complexes were studied in 
lead II electrocardiogram.

Thoracic Radiography for measuring Vertebral Heart 
Score: Computerized radiographic machine (DRGM 
32KW HF, Medion Healthcare Pvt ltd, Mumbai, India) 
was used for radiographic examination and observations 
were made on computer with software provided calipers. 
Radiograph was done with manual restrain in dogs. In right 
lateral and left lateral recumbency, a plain chest X-ray was 

taken after standard exposure factors. Animals were 
properly restrained and positioned in such a way, there is 
no overlapping of ribs over cardiac silhouette and specific 
precautions were taken to view entire thoracic vertebrae. 
Exposure to X-ray was made during complete inspiration 
and to prevent any image magnification caused by 
increased film subject distance. Radiographs were studied 
for any abnormalities of heart and thoracic region. 
Vertebral Heart Score (VHS) was measured as per 
Buchanan and Bucheler (1995). The short and long axes of 
heart were calculated using inbuilt caliper of digital 
radiography machine. Long axis of heart was measured 
from ventral border of the left main stem bronchus to apex 
of the heart and expressed in centimeters. The long axis 
measurement will be transferred to the vertebrae, starting 
at the cranial edge of T4, and count the number of vertebrae 
that fall within the caliper points. The maximal width of 
cardiac silhouette perpendicular to the long axis was calculated 
in the mid third area. After repositioning the caliper, a 
parallel to the measurement of long axis over the thoracic 
vertebrae was taken in a similar way, starting from T4. 
VHS was calculated after measuring short and long axis in 
terms of vertebral number covered and sum of these two 
numbers gave the VHS value.

Statistical analysis: To study the effect of groups for various 
parameters, one way ANOVA (analysis of variance) was 
used. The multiple comparisons between the groups for 

Table 1

Electrocardiographic parameters in different age groups of Labrador retriever dog. (Mean ± S.E.)

Parameters Group I (n=6) Group II (n=6) Group III (n=6) Group IV (n=6)

b ab ab aBody weight (Kg) 23.67±3.73  26.50±3.69  34.67±2.12  38.00±1.93
a ab bc cHR (bpm) 126.67±4.84  115.33±4.75  104.67±0.84  99.00±3.48

a b b bRR (breaths/min) 56.17±2.81  46.17±2.69  45.00±2.42  44.00±1.44
a a a aSBP (mm Hg) 132.67±4.94  130.67±4.18  133.67±3.84  132.50±4.15

a a a bDBP (mm Hg) 82.17±1.45  80.50±1.18  78.33±1.23  72.33±2.03
a a a aMAP (mm Hg) 101.17±3.40  99.33±3.89  96.67±3.13  93.33±2.91

b ab ab aP ampl (mV) 0.22±0.017  0.24±0.020  0.25±0.032  0.32±0.017
a a a aQ ampl (mV) 0.33±0.021  0.35±0.067  0.33±0.036  0.36±0.021
a a a bR ampl (mV) 1.90±0.113  1.75±0.119  1.63±0.117  0.91±0.056
a a a aS ampl (mV) 0.14±0.020  0.17±0.021  0.17±0.016  0.18±0.009
bc c ab aT ampl (mV) 0.29±0.015  0.26±0.013  0.33±0.013  0.35±0.017
a a a aP dur (s) 0.04±0.000  0.04±0.000  0.05±0.007  0.04±0.002
ab a ab bQRS dur (s) 0.05±0.004  0.06±0.004  0.05±0.003  0.04±0.003
a a a aT dur (s) 0.04±0.000  0.04±0.002  0.04±0.002  0.04±0.003
c bc ab aPR Int (s) 0.09±0.006  0.11±0.009  0.13±0.10  0.15±0.10
a a a aQT Int (s) 0.18±0.015  0.18±0.010  0.20±0.012  0.21±0.011
a a a aST Int (s) 0.06±0.016  0.07±0.015  0.08±0.010  0.08±0.008

Values within a row, having different superscripts, differ significantly (P<0.05) with each other.
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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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Fig. 2. Electrocardiogram (Lead II) of a 11 year old Labrador retriever dog showing low QRS voltage complexes (Paper speed : 50 mm /sec, 
Sensitivity: 1 mV = 1 cm)

Fig. 1. Electrocardiogram (Lead II) of a 10 year old Labrador retriever dog showing arrhythmic pattern (Paper speed: 50 mm /sec, Sensitivity: 1 mV=1 cm)

various parameters were done by using Tukey’s test at 5% 
level of significance. The analysis was done by JMP 9.0 
software. Results of the various parameters are expressed 
as Mean ± S.E.

RESULTS AND DISCUSSION

 Mean ± S.E. of body weight, heart rate, respiratory 
rate, systolic blood pressure, diastolic blood pressure 
(DBP) and mean arterial pressure in various age groups of 
Labrador retriever dog are depicted in Table1. Significant 
(P<0.05) decrease in heart rate was noticed in group IV 
compared to group I dogs, significant (P<0.05) decrease in 
respiratory rate was noticed in groups II, III and IV 
compared to group I dogs. No significant difference was 
noticed in systolic blood pressure and mean arterial 
pressure with ageing in Labrador retriever dogs. 
Significant (P<0.05) decrease in diastolic blood pressure 
was noticed in group IV dogs compared to other groups of 
Labrador retriever. With ageing, stiffening and loss of 
elasticity will occurs in blood vessels; thereby reducing the 
effect of vascular recoil in maintaining DBP, therefore 
causes fall in DBP in geriatric dogs (Meurs et al., 2000).

 Significant (P<0.05) increase in P wave amplitude 
was noticed in group IV dogs compared to group I dogs, 

significant (P<0.05) decrease was noticed in R wave 
amplitude in group IV as compared to group I, II and III 
dogs of various age groups (Table 1). Significant (P<0.05) 
increase was observed in T wave amplitude in group IV as 
compared to group I and II dogs of various age groups of 
Labrador retriever dogs. No significant difference was 
observed in Q wave amplitude and S wave amplitude 
between various age groups.

 Significant (P<0.05) decrease in QRS duration was 
noticed in group IV compared to group II in Labrador 
retriever. Significant (P<0.05) increase in PR interval was 
noticed in group III and IV compared to group-I. No 
significant difference was observed in P wave duration, T 
wave duration, QT interval and ST segment between 
various age groups (Table 1).

 In the present study, in group IV dogs, abnormal 
rhythm noticed are arrhythmia (Fig. 1) and sinus 
tachycardia, abnormal ECG morphology noticed are P 
mitrale and low QRS voltage complexes (Fig. 2). In group 
III dog’s abnormal rhythm noticed is sinus tachycardia 
(Fig. 3) and abnormal ECG morphology is ST segment 
depression (Fig. 4), in group II, one animal exhibited deep 
S wave as abnormal ECG morphology. Changes in cardiac 

Table 2

VHS of different age groups of Labrador dog (Mean ± SE)

Parameters Group I (n=6) Group II (n=6) Group III (n=6) Group IV (n=6)

a a a aRLVHS 10.35 ± 0.11  10.47 ±0.10  10.22 ±0.10  10.32 ±0.13
a a a aLLVHS 10.12± 0.18  10.08± 0.19  9.80± 0.13  9.97±0.13

Values within a row, having different superscripts, differ significantly (P<0.05) with each other.
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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

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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rhythm and morphology are predominant in more than 10 
year age and 8-10 year aged animals.

 ECG parameters in different age groups of dog were 
within the normal reference range as reported by authors 
(Tilley, 1992; Gugjoo et al., 2014). However, significant 
changes in P, R and T wave amplitude, QRS duration, PR 
interval were noticed with ageing. In the present study, 
significant (P<0.05) decrease was noticed in R wave 
amplitude and QRS duration in group IV dogs with ageing, 
one dog in group IV exhibited low QRS voltage complexes. 
Similar observations were noticed by Spasojevic et al. 
(2017). Ventricular depolarization parameters like QRS 
duration and amplitude of R wave differed significantly 
with ageing. Aged dog may exhibit low voltage QRS 
complexes; this may cause significant decrease in 
amplitude of R wave with ageing.

 In the present study, significant (P<0.05) increase in 
P and T wave amplitude, PR interval were noticed with 
ageing. Kumar et al. (2003) also made similar observations 
with ageing viz., P and T wave amplitudes increased, R 
wave amplitude decreased, where as duration of PQ 
interval, ST segment and QT interval increased with age. 
Rezakhani et al. (1990) reported prolonged PR and QT 
interval in German shepherd dogs which may be attributed 
to slower heart rate in these breeds. Variance to this, non 
significant (P>0.05) changes in P wave amplitude and PR 
interval was reported in older dogs but comparatively 
higher values for P wave amplitude and PR interval in old 
dogs was observed than young (Spasojevic et al., 2017).  
Elongation of PR interval in this study can be attributed to 

Fig. 4. Electrocardiogram (Lead II) of a 9 year old Labrador retriever dog showing ST segment depression (Paper speed: 50 mm /sec, Sensitivity: 1 
mV = 1 cm)

Fig. 3. Electrocardiogram (Lead II) of a 9 year old Labrador retriever dog showing sinus tachycardia (Paper speed: 50 mm /sec, Sensitivity: 1 mV = 1 cm)

Fig. 5. Long axis and short axis measurement of VHS in a Labrador 
retriever dog.

first degree AV block noticed in geriatric dogs. Ageing 
leads to changes in cardiac electrical characteristics, 
impulse conduction disturbance increases as age 
advances.

 Arrhythmia and sinus tachycardia were predominantly 
recorded in groups III and IV along with high incidence of 
P mitrale, low QRS voltage and ST segment depression 
noticed in the same. In group II, deep S wave was noticed 
in one 4 year aged dog. Spasojevic et al. (2017) reported 
similar findings of Sinus arrhythmia, Wandering 
pacemaker, Sinus bradycardia, Sinus block, Sinus pause, 
Sinus arrest and AV block 1° in both young and aged 
healthy German Shepherd dogs. Shah et al. (2021) 
reported significant (P<0.05) reduction in calcium, sodium 
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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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and chloride levels in congestive heart failure dogs. 
Generally pericardial or pleural effusion causes low R 
wave amplitudes, as none of the dogs exhibited these 
changes in our study, low R wave amplitudes can be 
attributed to obesity (Deepti et al., 2015) and also ST 
segment depression in this study can be attributed to 
nonspecific electrolyte changes (Cote, 2010).

 In veterinary patients, cardiac arrhythmias are often 
detected. These animals may have cardiac disease, non-
cardiac disease, or may be apparently healthy (Boswood, 
2001). Sinus tachycardia may be physiological or 
pathological. Sinus tachycardia occurs at an elevated rate 
caused by sympathetic predominance over parasympathetic 
inputs (Cote, 2010). As observed in one study, a dog with 
congestive heart failure may have normal ECG (12 dogs 
with CHF had normal ECG) and a completely normal 
animal may have nonspecific ECG abnormalities (Deepti 
et al., 2015). Aged animals have many physiological and 
pathological disorders as compared to young animals. In 
dogs, impulse generation and conduction disturbances 
increase as they become older which may be the reason for 
abnormal rhythm and abnormal ECG morphology even in 
healthy dogs. With ageing, collagen between the tissue 
cells of AV node and common bundle of this increases 
which will slow down the intensity of impulse formation 
and conduction (Schmidlin et al., 1992).

 Mean ± S.E. of Right lateral Vertebral heart Score 
(RLVHS) and Left lateral Vertebral heart Score (LLVHS) 
in Labrador retriever are depicted in Table 2 and Fig. 5. No 
significant change was observed in RLVHS and LLVHS 
with ageing. RLVHS and LLVHS with various age groups 
were within the normal reference range as indicated by 
earlier workers (Gulanber et al., 2005; Spasojevic et al., 
2017). Similar non significant variation in VHS in relation 
to age and sex was noticed by earlier authors (Gulanber et 
al., 2005; Spasojevic et al., 2017).

 From the present study, it was observed that ECG 
parameters are affected by the age of dog with 
predominant abnormalities seen in rhythm and ECG 
morphology. In this regard, age of the animal should be 
considered as an important parameter during evaluation of 
cardiac status basing on electrocardiogram. Repeated 
monitoring over a period of time is more essential in 
determining the functional status of heart.
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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
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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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