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 Electroretinography (ERG) is a well-established 
diagnostic method for evaluating retinal function. (Gum et 
al., 1984). Electrodiagnostic testing provides unique, non-
invasive opportunities to probe the visual system from the 
retina to the visual cortex, virtually in any animal species 
(Sanel et al., 2021). It is a test to measure the electrophysiological 
activity viz.; electrical response of eye’s light sensitive 
cells, called rods and cones.

 ERG provides a measurement of the ability of retina 
to change light energy into electrical energy. A typical 
ERG includes monitoring of scotopic responses (rod 
response and combined rod-cone response) of dark 
adapted eyes in dim light and photopic responses (cone 
response) of light adapted eyes and flickering (30 Hz 
flicker response) light stimuli (Itoh et al., 2013). The ERG 
is considered best as a mass response of the entire outer 
retina to flashes of light for clinical purpose. ERG is 
usually used to assess outer retinal function in animals 
affected with disorders of the rods and cones. Although, 
ERGy requires sophisticated equipment and specialised 
training in its operation and interpretation of results, it is an 
extremely valuable diagnostic tool for the veterinary 
ophthalmologist (Ofri, 2008). The ERGy has been useful 
for the diagnosis and evaluation of retinal function in dogs 
in the presence of cataract, hemeralopia, intoxications, 
sudden acquired retinal degeneration and cortical 
blindness (Sims, 1999; Jhirwal et al., 2019).

MATERIALS AND METHODS

 The present clinical study was conducted in 60 eyes 
from 30 dogs of either sex presented to the clinics and 
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during ophthalmic check-up camp at Department of 
Veterinary Surgery and Radiology, Bikaner. All the dogs 
under study were divided into three groups (10 dogs each) 
according to age: Group-I: included the young dogs of both 
the sexes (< 1 year old) Group-II: included the adult dogs 
of both the sexes (1-6 years old) Group-III: included the 
senile dogs of both the sexes (>6 years old). HMsERG 
(Hand held multispecies Electroretinography) unit (clarity 
easy trace) including HMsERG Amplifier, patient cable, 
LED flash (Ganzfeld stimulator), Koijman electrode 
(active), reference and ground electrodes and a display unit 
(Laptop and a Printer) was used for ERGy.

 Prior to ERGy, all 30 dogs were examined for any 
pre-existing ocular disorders that may decrease visual 
outcome by performing various ophthalmic examinations 
such as menace reflex test, corneal reflex test, pupillary 
light reflex test, Shirmer’s tear test and fluoroscein dye 
test. All dogs received topical 1% tropicamide for maximal 
pupillary dilation as mydriatic (2 drops every 10 minutes) 
and 0.5% Povidine Iodine for ocular antisepsis 2-3 times, 
30 minutes prior to procedure. Electroretinography of 
retina was performed under general anaesthesia using a 
combination of Ketamine (@ 5.0mg/kg) and Xylazine(@ 
1.0 mg/kg) for induction along with Atropine Sulphate@ 
0.03mg/kg SC as premedicant and was maintained with 
Ketamine till effect. The dog was placed in sternal 
recumbency in an exclusive darkroom and head was 
positioned by placing a cotton pillow under the lower jaw, 
so that it provides stabilisation and comfort. Physiologic 
body temperature of animal was maintained during 
procedure. All the electronic devices viz., mobiles, batteries, 

ABSTRACT

 The present study was conducted on 30 clinically healthy dogs (60 eyes) to standardise the HMsERG system and to establish ERG system-
specific limits. All the dogs were divided into 3 groups-I (young, < 1 year old), groups-II (adult, 1-6 year old) and groups-III (senile, > 6 year old) 
containing 10 dogs in each group. Significant differences in relation to age were observed for the amplitudes of a- and b-wave recorded for rod, 
combined rod-cone and cone responses in between group-III and group-II  as well as in between group-III and group-I. Significant differences (p < 
0.05) were observed in between group-I and group-II as well as in between group-II and group-III for flicker response. Significant differences in 
implicit times of b-wave for cone response and a- and b-wave for combined rod-cone response were recorded in between the group-I and group-III as 
well as in between group-II and group-III. No significant differences were observed between the left and right eyes. ERG variables in dogs differed by 
age due to age-related retinal changes.

Keywords: Dogs, Electroretinography, Photoreceptor cells, Photopic, Retina, Scotopic

*Corresponding author: ramveersingh12345@gmail.com

Research ArticleHaryana Vet. (March, 2022) 61(SI), 34-36

How to cite: Singh, R., Jhirwal, S.K., Lal, M., Sanel, P. and Bishnoi, P. (2022). Electro-diagnostic evaluation of retina in healthy dogs. 
Haryana Vet. 61(SI): 34-36.

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians engaged in 
Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript writing/  
submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of Veterinary 
Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.
l Please mention your article reference number in all correspondence for a quick response.
l We solicit your co-operation.
l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, Department of 

Veterinary Public Health and Epidemiology, College of Veterinary Sciences, LUVAS, Hisar-
125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN
l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 

engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

39 39

Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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ABSTRACT

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

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

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

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

 An adult hill prinia was bought to the Department of 

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

thorough external examination of the carcass was 

performed and gross lesions were recorded after detailed 

necropsy examination. On gross examination, crop and 

gizzard revealed the presence of roundworms. The worms 

were removed gently, washed in normal saline and sent to 

the Department of Veterinary Parasitology for species 

identification. The roundworms were cleared in lactophenol 

to assess the morphological and morphometric 

characteristics (Zajac and Convoy, 2012 and Gupta and 

Gupta, 2020).  After overnight washing, dehydration was 

done in the ascending grades of alcohol and then stained in 

borax carmine and transferred to clearing agent and at last 

mounted in dextrin plasticized xylene (Meyer and Oslen, 

1975). The affected organs showing pathological changes 

were collected and fixed in 10% neutral buffered formalin 

for histopathological examination. The fixed tissues were 

embedded in paraffin, sectioned at 4 microns and stained 

with haematoxylin and eosin as per the protocol given by 

Luna (1968).

 The results obtained from parasitological investigation 

revealed that the bird was infested with Acuaria subula. 

The adult worms were identified on the basis of gross 

morphological examination. Anterior end of the adult 

worm had two triangular pseudolabia along with four 

cordons, arising dorsally and ventrally between 

pseudolabia, extending laterally in longitudinal direction 

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

parasitological observations of Acuaria subula were in 

concordance to the findings of Baron (1967) and 

Mutafchiev et al. (2013).

 Gross examination revealed thepresence of heavy 

load of adult worms between the horny lining of the 

gizzard and the underlying muscle and these were also, 

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

Crop was ruptured due heavy infestation of the worms. The 

pulmonary congestion along with peritonitis was also 

observed on gross examination. Intestinal tract was stuffed 

with mucous exudate which led to catarrhal enteritis. The 

histopathological examination of gizzard revealed *Corresponding author: r.masand93@gmail.com

HV-80-21_Final

glandular hypertrophy with denuded basement membrane 

and necrotic lesions. Lungs showed intra-alveolar 

accumulation of eosinophilic edematous fluid along with 

fibrinous exudate (Fig. 4). Intestine revealed hyperplasia 

of the goblet cells along with necrosis and sloughing of the 

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

histopathogical lesions caused by Acuaria subula in wild 

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

presence of worms of Acuaria subula in the mucosa and 

underlying muscle of gizzard.

 The present case report communicates with 

pathological findings associated with nematodal infection 

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

around the various poultry farms, and may act as potential 

source of transmitting infection to domesticated birds by 

contaminating the feed or water through their droppings. 

The gross and histopathological findings revealed that 

rupture of the crop due to heavy worm load of Acuaria 

subula was probable cause of death in the hill prinia.
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etc. were kept off to avoid electrical interference with the 
ERG unit. Diagnosis was performed by the individual 
sitting on the front of the patient. Inadvertent entry of any 
personnel was avoided. Positioning of electrodes and ERG 
recording was performed as per the guidelines of 
Narfstrom et al. (2002) (Fig. 1 to 4).

RESULT AND DISCUSSION

 Menace reflex test, corneal reflex test, pupillary 
light reflex test was positive for all the 30 dogs. Shirmer’s 
tear test reported a range of tear production from 15-20 
mm/min in all eyes under study. Fluoroscein dye test was 

found negative in all the 30 dogs. Jeong et al. (2013) also 
performed pre-diagnostic test such as menace reflex test, 
corneal reflex test and pupillary light reflex test before 
recording of ERG to rule out any ophthalmic disorder. 
Pupillary dilation of all 30 dogs were achieved by the 
instillation of two drops of 1% tropicamide every 10 minutes 
for 30 minutes and pupil remained dilated throughout the 
procedure in all the cases. Safatle et al. (2005) also used 
1% tropicamide to dilate the pupil of eye in dogs. In the 
study, an exclusive room was earmarked for this procedure 
and standard protocols as per ISCEV were followed. 
Honsho et al. (2004) had also advised the necessity of an 

Fig. 1. Positioning of the patient Fig. 2. Positioning of ground electrode Fig. 4. Positioning of active electrodeFig. 3. Positioning of reference electrode

Table 2

Normal ranges of implicit times (ms) for the all 30 dogs according to age

Group (Number of Eyes)  Group-I (20) Group-II (20) Group-III (20)

ERG Responses
Rod a 16.9 (5.8-24.3)  14.1 (7.0-38.8) 12.3 (6.4-23.8)
 b 49.1 (36.5-66.7) 43.5 (18.2-78.8) 50.3 (15.4-79.7)
Combined a* 18.8 (7.6-35.6) 19.8 (6.3-36.8) 13.2 (6.9-21.7)
 b* 52.2 (28.3-80.6) 48.7 (24.1-78.6) 37.6 (19.6-96.6)
Cone a 19.2 (6.6-39.8) 15.4 (5.2-30.7) 12.4 (5.7-21.4)
 b* 52.5 (24.8-64.2) 45.9 (18.4-60.1) 33.5 (20.7-55.6)
Flicker a 15.4 (6.4-24.7) 12.3 (7.6-36) 12.8 (7.9-18.9)
 b 27.4 (21.3-34.3) 25.1 (9.7-50.6) 24.6 (7.6-87.6)

*Significant difference

Table 1

Normal ranges of amplitude (µv) for the all 30 dogs according to age*

Group (Number of Eyes)  Group-I (20) Group-II (20) Group-III (20)

ERG Responses
Rod a* 62.9 (20.6-130.0)  40.8 (10.9-121.0) 31.0 (8.10-100.0)
 b* 145.0 (82.1-230.0) 133.0 (70.4-211.0) 75.3 (32.1-150.0)
Combined a* 106.0 (70.6-166.0) 94.4 (32.4-126.0) 50.3 (15.4-95.4)
 b* 173.0 (116.0-281.0) 139.0 (52.4-182.0) 93.8 (40.3-141.0)
 b/a* 1.66 (1.08-2.12) 1.50 (1.08-2.40) 1.89 (1.25-2.62)
Cone a* 19.9 (63.4-182.0) 72.3 (19.5-131.0) 40.8 (15.7-60.7)
 b* 174.0 (101.0-268.0) 119.0 (31.5-192) 86.5 (40.6-121.0)
 b/a* 1.77 (1.22-2.03) 1.69 (1.21-2.16) 2.01 (1.24-2.68)
Flicker a* 13.2 (5.4-24.7) 17.7 (8.0-32.5) 11.9 (6.6-20.9)
 b* 18.2 (8.6-30.0) 19.2 (7.1-27.9) 14.3 (8.9-30.7)

*Significant difference

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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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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exclusive room for the application of the ERG. Corneas 
were protected with non-irritating solution, such as 
hypromellose cellulose as advised by Narfstrom et al. 
(2002). In the present study, a standard anesthetic protocol 
was applied to all patients to avoid the sounds from 
environment and the artifacts that can develop due to 
patient’s movement.

 The anaesthetic protocol used was found suitable 

and no complications due to anaesthesia were encountered 

in the study. The anaesthetic protocol was in accordance 

with Jeong et al. (2013). However, other anaesthetic 

protocol had also been used by various scientists viz., 

Kommonen et al. (2007) and Lin et al. (2009). In the present 

study, significant differences in relation to age were observed 

for the amplitudes of a- and b-wave recorded for rod, 

combined rod-cone and cone responses in between group-

III and group-II (p < 0.05) as well as in between group-III 

and group-I (p < 0.01). For flicker response, significant 

differences (p < 0.05) were observed in between group-I 

and group-II as well as in between group-II and group-III 

(Table 1-2). This reduction in amplitude might be due to 

ocular media alteration (pupil size) with decrease effective 

intensity of the stimulus (Birch and Anderson, 1992), 

decrease photoreceptor density (Weleber, 1981) and 

bipolar or Muller cell death (Curcio et al., 1993) and reduction 

in photopigment sensitivity might be an influential factor 

in dogs (Kolesnikov et al., 2010).In the present study, no 

significant differences in implicit times of a- and b-wave 

for rod and flicker response and a-wave for cone response 

were observed whereas significant difference (p<0.05) in 

implicit times of b-wave for cone response and a- and b-

wave for combined rod-cone response were recorded in 

between the group-I and group-III as well as in between 

group-II and group-III (Itoh et al., 2013).

 In the current study, no significant differences in 

values for the left and right eyes in the same subject were 

observed (Itoh et al., 2013). The difference in the results of 

present study with other authors might be due to presence 

of various breeds and degree of pupil dilatation in the 

groups as reported by Acland and Aguirre (1987).

ACKNOWLEDGEMENT

 Authors are thankful to P.I., AINP-DIMSCA project 

of ICAR, Govt. of India at Rajasthan University of 

Veterinary and Animal Sciences, Bikaner campus for 

providing facilities in the form of instruments and 

equipment.

REFERENCES

Acland, G.M. and Aguirre, G.D. (1987). Retinal degenerations in the 

dog: IV. Early retinal degeneration (erd) in Norwegian 

elkhounds. Exp. Eye Res. 44(4): 491-521.

Birch, D.G. and Anderson, J.L. (1992). Standardised full-field 

electroretinography. Normal values and their variation with age. 

Arch. Ophthalmol. 110(11): 1571-1576.

Curcio, C.A., Millican, C.L., Allen, K.A. and Kalina, R.E. (1993). 

Aging of the human photoreceptor mosaic: evidence for 

selective vulnerability of rods in central retina. Invest. 

Ophthalmol. Vis. Sci. 34(12): 3278-3296.

Gum, G.G., Gelatt, K.N. and Samuelson, D.A. (1984). Maturation of 

the retina of the canine neonate as determined by electroretino-

graphy and histology. Am. J. Vet. Res. 45(6): 1166-1171.

Honsho, C.S., Oria, A.P., Lazaro Junior, L.V.P.M., Neto, F.D. and Laus, 

J.L. (2004). The organisation of flash electroretinography unit 

in veterinary medicine. Ciencia Rural. 34(40): 1097-1104.

Itoh, Y., Maehara, S., Itoh, N., Yamashita, K. and Izumisawa, Y. (2013). 

Electroretinography readings using a light emitting diode active 

corneal electrode in healthy beagle dogs. J. Vet. Sci. 14(10): 77-

84.

Jeong, M.B., Shin, A.P., Kim, S.E., Park, Y.W., Narfstrom, K. and Seo, 

K. (2013). Clinical and electroretinographic findings of 

progressive retinal atrophy in miniature schnauzer dogs of 

South Korea. J. Vet. Med.  Sci. 75(10): 1303-1308.

Jhirwal, S.K., Singh, R., Sanel, P., Kumawat, N.K., Kumarl A., Lal, M., 

Bishnoi, P. and Gahlot, T.K. (2019). Pre-phacoemulsification 

electroretinography in cataractous dogs using HMsERG 

system. Vet. Pract. 20(2): 210-212.

Kolesnikov, A.V., Fan, J., Crouch, R.K. and Kefalov, V.J. (2010). Age-

related deterioration of rod vision in mice. J. Neurosci. 30(33): 

11222-11231.

Kommonen, B., Hyatti, E. and Dawson, W.W. (2007). Propofol modulates 

inner retina function in Beagles. Vet. Ophthalmol. 10(2): 76-80.

Lin, S.L., Shiu, W.C., Liu, P.C., Cheng, F.P., Lin, Y.C. and Wang, W.S. 

(2009). The effects of different anesthetic agents on short 

electroretinography protocol in dogs. J. Vet. Med. Sci. 71(6): 

763-68.

Narfstrom, K., Ekesten, B., Rosolen, S.G., Spiess, B.M., Percicot, C.L. 

And Ofri, R. (2002). Guideline for clinical electroretinography 

in the dog. Doc. Ophthalmol. 105(2): 83-92.

Ofri, R. (2008). Retina. In: Maggs, D.J., Miller, P.E. and Ofri R. Slatters.  
th(Edts.), Fundamentals of Veterinary Ophthalmology. (4  Edn.), 

Elsevier, Saunders Ltd., St. Louis, Missouri. pp. 285-317.

Safatle, A.M.V., Salomao, S., Berezovsky, A., Sacai, P., Fantoni, 

D.,Yazbek., K. and Barros, P.S.M. (2005). Retinal degeneration 

in pit bull dog: Electroretinographic findings. Arch. Vet. Sci. 

10(2): 119-124.

Sanel, P., Jhirwal, S.K. and Gahlot, T.K (2021). Electro-diagnostic 

evaluation of retina using HMSERG system in dogs: A clinical 

study. J. Entomol. Zool. Stud. 9(1): 212-217.

Sims, M.H. (1999). Electrodiagnostic evaluation of vision. In: K.N. 
rdGelatt (Edt.), Veterinary Opthalmology (3  Edn.), Lippincott 

Williams and Wilkins, Philadelphia. pp. 483-493.

Weleber, R.G. (1981). The effect of age on human cone and rod ganzfeld 

electroretinograms. Invest. Ophthalmol. Vis. Sci. 20(3): 392-399.

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.

Uranyl acetate and lead citrate × 25500

Corresponding author: vetsirohi@rediffmail.com
trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync

trus synchronizathod that synchronizes ovulations is named 
briefly as “Ovsynch” (Pursley et al., 1995). The study was aimed 
to evaluate the efficacy of different methods of estrus sync

1

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

 An adult hill prinia was bought to the Department of 

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

thorough external examination of the carcass was 

performed and gross lesions were recorded after detailed 

necropsy examination. On gross examination, crop and 

gizzard revealed the presence of roundworms. The worms 

were removed gently, washed in normal saline and sent to 

the Department of Veterinary Parasitology for species 

identification. The roundworms were cleared in lactophenol 

to assess the morphological and morphometric 

characteristics (Zajac and Convoy, 2012 and Gupta and 

Gupta, 2020).  After overnight washing, dehydration was 

done in the ascending grades of alcohol and then stained in 

borax carmine and transferred to clearing agent and at last 

mounted in dextrin plasticized xylene (Meyer and Oslen, 

1975). The affected organs showing pathological changes 

were collected and fixed in 10% neutral buffered formalin 

for histopathological examination. The fixed tissues were 

embedded in paraffin, sectioned at 4 microns and stained 

with haematoxylin and eosin as per the protocol given by 

Luna (1968).

 The results obtained from parasitological investigation 

revealed that the bird was infested with Acuaria subula. 

The adult worms were identified on the basis of gross 

morphological examination. Anterior end of the adult 

worm had two triangular pseudolabia along with four 

cordons, arising dorsally and ventrally between 

pseudolabia, extending laterally in longitudinal direction 

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

parasitological observations of Acuaria subula were in 

concordance to the findings of Baron (1967) and 

Mutafchiev et al. (2013).

 Gross examination revealed thepresence of heavy 

load of adult worms between the horny lining of the 

gizzard and the underlying muscle and these were also, 

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

Crop was ruptured due heavy infestation of the worms. The 

pulmonary congestion along with peritonitis was also 

observed on gross examination. Intestinal tract was stuffed 

with mucous exudate which led to catarrhal enteritis. The 

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

and necrotic lesions. Lungs showed intra-alveolar 

accumulation of eosinophilic edematous fluid along with 

fibrinous exudate (Fig. 4). Intestine revealed hyperplasia 

of the goblet cells along with necrosis and sloughing of the 

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

histopathogical lesions caused by Acuaria subula in wild 

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

presence of worms of Acuaria subula in the mucosa and 

underlying muscle of gizzard.

 The present case report communicates with 

pathological findings associated with nematodal infection 

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

around the various poultry farms, and may act as potential 

source of transmitting infection to domesticated birds by 

contaminating the feed or water through their droppings. 

The gross and histopathological findings revealed that 

rupture of the crop due to heavy worm load of Acuaria 

subula was probable cause of death in the hill prinia.
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