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FOLLICULAR PARAMETERS IN PERI-PUBERTAL ACYCLIC MURRAH BUFFALO HEIFERS 
FOLLOWING “OVSYNCH-PLUS” AND “MODIFIED OVSYNCH-PLUS” PROTOCOLS
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ABSTRACT

 The peri-pubertal acyclic Murrah buffalo heifers (Bubalus bubalis) during summer (Jun-Aug; n=14) and winter season (Dec-Feb; n=12) 
were selected at random from herd and the ovaries of the experimental animals were scanned daily during the study period (Day 0: day of start of 
treatment). The animals during each season, were randomly divided into two groups and received either Ovsynch-Plus (Group I; summer season, 
n=7; winter season, n=6) or Modified Ovsynch-Plus (Group II; summer season, n=7; winter season, n=6) treatment. The follicular dynamics was 
monitored by ultrasonography daily during the period of treatment till day 12. Multiple ovulations following treatment were more common during 
winter season. The induced CLs formed after treatment was of shorter duration and started regressing before prostaglandin injection was 
administered. It can be concluded that Modified Ovsynch-Plus resulted in better response in treated buffalo heifers compared to Ovsynch-Plus, 
particularly in winter. Therefore, from the present study it is concluded that administration of eCG increased the number as well as size of dominant 
follicles (DF) and a combination of eCG and GnRH resulted in formation of CL in100% animals during summer season and in 96.15% of heifers 
during winter season.
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 India’s largest livestock resources, among the world, 

play an important role in uplifting the socio-economic 

status of country’s rural population. Low reproductive 

efficiency in buffalo remains a major economic problem, 

throughout the world, but with still a higher incidence in 

India (Kumar et al., 2009) attributed to some inherent 

problems like late maturity, silent estrus, poor expression 

of estrus and inactive ovaries. The application of 

ultrasonography in bovine reproduction has made it 

possible to monitor the follicular population during estrous 

cycle (Pierson and Ginther, 1988) and hormonal treatment 

(Pierson and Adam, 1999). Two wave follicular growth is 

more common in buffaloes during breeding season 

(Baruselli et al., 1997) and predominance of it has been 

observed in buffaloes during winter season (Manik et al., 

1998). Karen and Darwish (2010) studied the follicular 

dynamics and efficiency of “Ovsynch” protocol in cyclic 

and acyclic Egyptian buffaloes during summer season. 

Likewise, the efficacy of synchronization protocols for 

improving fertility in postpartum crossbred dairy cows and 

ewes (Ratnaparkhi et al., 2020; Yadav et al., 2021) has 

been observed. The present study was designed to monitor 

the ovarian follicular activities and study follicular 

turnover in peri-pubertal acyclic Murrah buffalo heifers 

following ‘Ovsynch–Plus’ protocol (eCG+Ovsynch) and 

st‘Modified Ovsynch–Plus’ protocol (replacing 1  GnRH 

with hCG) during summer and winter seasons.

MATERIALS AND METHODS

Study Location and Animals: The present study was 

conducted at ICAR-Central Institute for Research on 

Buffaloes, Hisar during summer (Jun-Aug) and winter 

season (Dec.-Feb.) on 26 peri-pubertal acyclic Murrah 

buffalo heifers (Bubalus bubalis). All these heifers were 

between age groups of 30-36 months weighing 300-340 kg 

body weight having good body condition of 2.75-3.0. 

From the herd, 26 acyclic heifers for both seasons were 

selected after a proper ultrasound examination of the 

ovaries for this study for two seasons i.e. summer (n=14) 

and winter (n=12).

Schedule for ultrasonography and treatment: During 

each season, during the period of treatment with 

‘Ovsynch-Plus’ and ‘Modified Ovsynch-Plus’ in all the 

animals, ovarian response was monitored by ultrasonography 

daily {(i.e. Day 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 and on 
th13  day i.e. on Day of Insemination) (Day 0-day of start of 

treatment)}. In these experimental animals, the numbers 

and size of Dominant follicles, growth and regression rate 
stof Dominant follicles, response to eCG/1  GnRH/ hCG 

ndand 2  GnRH injection, growth rate and regression rate of 

Corpus luteum were monitored.*Corresponding author: drmaliksk@gmail.com
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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 injection (mm/day).

c. Size of dominant follicle at day 3 of protocol (mm).

d. Size of dominant follicle at day of PGF  treatment of 2

protocol (mm) i.e. at day10.

e. Size of dominant follicle 24 hours after administration 

of PGF  injection (mm) i.e. at day 11.2

f. Size of dominant follicle at day of fixed time AI/ 
ndadministration of 2  dose of GnRH of treatment 

protocol (mm) i.e. at day 12.
ndg. Size of DF at 24 hours post 2  GnRH injection (mm) 

i.e. at day 13.

h. Growth and regression of Corpus Luteum (CL) at day 
26, 8, 10 and 12 of treatment protocol (mm ).

Statistical analysis: The data obtained in the present study 

were subjected to Analysis of Variance and students T-test 

analysis (Snedecor and Cochran, 1994) to draw scientific 

inferences. Characteristics associated with ovarian follicular 

development were examined with General Linear Model 

Procedures in the statistical software package for 

Windows Version 9.0.1 (SPSS Inc. Chicago, IL).

RESULTS AND DISCUSSION

 In Ovsynch-Plus protocol, an injection of eCG was 

given on day 0 of treatment to enhance the follicular 

growth in heifers. The first GnRH/hCG injection was 

designed to enhance the ovulation of the largest functional 

follicle and induce a new follicular wave. It is well 

accepted that administration of GnRH agonist at any stage 

of the estrous cycle in buffalo increases the number of 

medium-sized follicles within 3 days of treatment, 

eliminating the large follicles by ovulation or atresia and 

induces the emergence of a new follicular wave within 2 to 

3 days of treatment (Jazayeri et al., 2010). The subsequent 

use of PGF  (on day 10) increases the percentage of 2

synchronized animals by lysis of the CL resulting from 

ovulation of the dominant follicle (Pursley et al., 1995). The 

second GnRH administration after two days post PGF  2

injection (on day 12 of the protocol) causes an induced LH 

surge responsible for ovulation of the dominant follicle 

and formation of a new CL (Senger, 2003) (Fig. 3).

 Mean diameter of DF during summer was slightly 

more than winter season (8.89± 0.24 mm and 7.99 ± 0.6 

mm, Table 1). The number of DF in summer and winter 

were 14 and 12, respectively in the study groups. However, 

mean diameter of maximal largest follicle did not differ 

significantly between the study groups. Karen and 

Darwish (2010) observed similar size of DF (on day 0) 8.4 

In summer season: After ultrasonographic monitoring 

during summer season, all the experimental heifers were 

randomly divided into two groups (7 in each group) to 

receive either “Ovsynch-Plus” (Group I, Fig. 1) or “Modified 

Ovsynch-Plus” (Group II, Fig. 2).

In winter season: During winter season similar to that of 

summer season, 12 acyclic heifers from the herd were 

selected and all these experimental animals were subjected 

to ultrasonographic monitoring. Subsequently these 12 

heifers were divided in two groups (n = 6 each) to receive 

either ‘Ovsynch-Plus’ (Group I) or ‘Modified Ovsynch-

Plus’ (Group II) treatment as described earlier i.e. summer 

season.

Ultrasonographic monitoring for follicular dynamic 

following treatment protocol: Ovarian follicular changes 

were monitored in all experimental buffalo heifers with a 

real time B-mode ultrasound scanner (Just Vision 

200–Model SSA-320A, Toshiba, Japan) equipped with a 

convex array multi frequency transducer using frequency 

of 7.0 MHz. Total follicular population on an ovary was 

recorded by noting down each follicle observed during 

scanning of individual ovary through its entire surface, 

from medial to lateral aspect on any given day. Smallest 

appreciable follicles over 2 mm in diameter were recorded. 

The positions and sizes of follicles ( 3 mm) were traced at 

each scanning and the exact location of follicles was 

recorded. The follicles were categorized as small, medium 

and large having size of  2 mm to 4.9 mm,  5 - 8.9 mm and 

 9 mm, respectively. During this period of study, the 

following parameters were recorded in all experimental 

animals in each season in both groups -

a. Size of DF at the time of eCG injection (mm) i.e at day 0.

b. Growth rate of DF on day of eCG injection and after 

eCG

D0

hCG

D3

PGF2 AI+GnRH AI

D10 D12 D13

Fig. 2. ‘Modified Ovsynch-Plus’ Protocol

eCG

D0

GnRH

D3

PGF2 AI+GnRH AI
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Fig. 1. ‘Ovsynch-Plus’ Protocol
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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

2

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

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

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

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

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

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

Research Article

Short Communication

Madoz, L.V., Giuliodori, M.J., Jaureguiberry, M., Plontzke, J., Drillich, 

M. and De la Sota, R.L. (2013). The relationship between 

endometrial c

eCG

D0

GnRH PGF2 AI+GnRH AI

D3 D10 D12 D13

Fig. 1. ‘Ovsynch-Plus’ Protocol

eCG

D0

hCG PGF2 AI+GnRH AI

D3 D10 D12 D13

Fig. 2. ‘Modified Ovsynch-Plus’ Protocol

How to cite: Sub. Haryana Vet. 61(SI): 00-00.

Chavan, A.A., Gulavane, S.U., Chaudhari, R.J., 
Gaikwad, S.M., Shelar, R.R., Koyande, T.R. and 
Pandey, V.K. (2021). Foetal heart rate and distress 
during spontaneous whelping.

Haryana Vet. (March, 2022) 61(SI), 1-4

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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± 1.4 and 9.2 ± 1.5 mm in cyclic and non-cyclic Egyptian 

buffalo heifers treated with ‘Ovsynch’ treatment in 

summer season. On day 3, the size of the DF during both 

summer and winter were comparable in both groups. No 

significant difference was observed in the size of DF in 

GnRH and hCG treated heifers during winter (12.32 ± 0.87 

and 11.66 ± 0.76) and summer (11.27 ± 0.47 and 10.02 ± 

0.98, Table 1). The size of DF increased significantly on 

day 3 of treatment in both groups and seasons compared to 

day 0 of the treatment. The increase in size and number of 

follicular populations on day 2 or 3 indicates favourable 

effect of exogenous eCG on recruitment and selection of 

follicles as it enhances ovarian stimulation. Following 

treatment, small and medium follicles of day 0 were 

converted into medium and large follicles, respectively, 

ultimately resulting in maximum diameter (large follicle) 

on day 2 and 3 of treatment (Fig. 4 & 5).

 The growth rate of DF increased faster after eCG 

administration and observed almost double than before 

treatment during both the seasons. The growth rate of DF 

observed before eCG injection was slightly higher during 

winter season. However, the growth rate was significantly 

higher during both the season (1.1 ± 0.16 and 1.82 ±0.16 

mm) following eCG injection and it was observed that the 

growth rate of DF following eCG injection was 

significantly higher (1.82 ± 0.16 mm) in the heifers treated 

during winter season compared to summer (1.1± 0.16 mm) 

(Table 1). Overall growth of DF increased at faster rate 

after administrating of eCG during summer (1.1 ± 0.1 

mm/day) as well as winter season (1.82 ± 0.16 mm/day). 

Moreover, the growth was significantly higher during 

winter season (2.01±0.24 mm/day) than summer (1.14 ± 

0.13 mm/day) in eCG treated heifers (Table 2). Anestrous 

buffaloes respond better to Ovsynch treatment if a follicle 

of > 9 mm was present in the ovaries at the start of the 

treatment (Rohilla et al., 2005). The stage of the follicle at 

the time of the initial GnRH injection thus represents a 

major l imitat ion in synchronization programs 

(Navanukraw et al., 2004). The mean diameters of 
st

preovulatory dominant follicles at the time of 1  GnRH 

injection during summer and winter season varied from 

10.02±0.98 to 12.32±0.87 mm in both groups. Karen and 
stDarwish (2010) after the administration of 1  GnRH, 

observed an 8.1±0.6 mm vs 9.2±1.5 mm mean diameters of 

the dominant follicles in the cyclic and acyclic buffalo 

heifers, respectively. The larger size of the follicle observed 

in the present study might be due to administration of eCG 

injection on day 0 of the treatment protocol. Kumar (2010) 
stobserved a smaller diameter of DF at 1  GnRH treatment of 

‘Ovsynch’ in anestrous postpartum buffaloes. On day 10 of 

the treatment, it was observed that DF continued to 

increase in size progressively up to day 13 (Table 3). It was 

observed that the size of DF was significantly higher 

(14.57±1.44 mm vs 9.30±0.33 mm) in those heifers which 

were given hCG injection as compared to those receiving 

GnRH injection during summer season. The same pattern 

was observed during winter season also (17.82±2.93 mm 

vs 10.70±2.44 mm). The size of DF was higher during 

winter season compared to summer on each day of 

examination in both treated groups. However, in one of the 

animal (Fig. 7) treated with Modified Ovsynch-Plus 

protocol during summer, a large cyst of 21.3 mm size was 

observed on the right ovary on day 10 and 11 of treatment 

OV+SUM
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MOV+SUM
MOV+WIN

2Fig. 3. Growth and regression of CL during treatment period (mm)
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Table 1

Mean diameter and Growth of DF at Day 0 and Day 3 following treatment

Sr. No. Parameter N/n Summer N/n Winter
   (Mean ±SEM)  (Mean ±SEM)

a a1  Mean Diameter (mm) of DF at the time of eCG injection (Day 0) 14/14 8.89±0.24  12/12 7.99±0.69
 in both protocol

b b2.  Size (mm) of DF at day 3 of protocol in ‘Ovsynch-Plus’ 3/7 11.27±0.47  4/6 12.32±0.87
 treated group

b b3.  Size (mm) of DF at day 3 of protocol  in ‘Modified Ovsynch-Plus’ 4/7 10.02±0.98  5/6 11.66±0.76
 treated group

N- Number of follicles, n- Numbers of animals
 Means bearing different superscripts (a, b) differ significantly in a column (P<0.05)
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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CROSSBRED BULLS FROM INDIA
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ABSTRACT

 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
polymorphonuclear neutrophils (PMN) cell coun
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A CASE REPORT OF ACUARIA SUBULA INFECTION IN HILL PRINIA
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SUMMARY

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

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

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

 An adult hill prinia was bought to the Department of 

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

thorough external examination of the carcass was 

performed and gross lesions were recorded after detailed 

necropsy examination. On gross examination, crop and 

gizzard revealed the presence of roundworms. The worms 

were removed gently, washed in normal saline and sent to 

the Department of Veterinary Parasitology for species 

identification. The roundworms were cleared in lactophenol 

to assess the morphological and morphometric 

characteristics (Zajac and Convoy, 2012 and Gupta and 

Gupta, 2020).  After overnight washing, dehydration was 

done in the ascending grades of alcohol and then stained in 

borax carmine and transferred to clearing agent and at last 

mounted in dextrin plasticized xylene (Meyer and Oslen, 

1975). The affected organs showing pathological changes 

were collected and fixed in 10% neutral buffered formalin 

for histopathological examination. The fixed tissues were 

embedded in paraffin, sectioned at 4 microns and stained 

with haematoxylin and eosin as per the protocol given by 

Luna (1968).

 The results obtained from parasitological investigation 

revealed that the bird was infested with Acuaria subula. 

The adult worms were identified on the basis of gross 

morphological examination. Anterior end of the adult 

worm had two triangular pseudolabia along with four 

cordons, arising dorsally and ventrally between 

pseudolabia, extending laterally in longitudinal direction 

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

parasitological observations of Acuaria subula were in 

concordance to the findings of Baron (1967) and 

Mutafchiev et al. (2013).

 Gross examination revealed thepresence of heavy 

load of adult worms between the horny lining of the 

gizzard and the underlying muscle and these were also, 

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

Crop was ruptured due heavy infestation of the worms. The 

pulmonary congestion along with peritonitis was also 

observed on gross examination. Intestinal tract was stuffed 

with mucous exudate which led to catarrhal enteritis. The 

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

and necrotic lesions. Lungs showed intra-alveolar 

accumulation of eosinophilic edematous fluid along with 

fibrinous exudate (Fig. 4). Intestine revealed hyperplasia 

of the goblet cells along with necrosis and sloughing of the 

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

histopathogical lesions caused by Acuaria subula in wild 

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

presence of worms of Acuaria subula in the mucosa and 

underlying muscle of gizzard.

 The present case report communicates with 

pathological findings associated with nematodal infection 

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

around the various poultry farms, and may act as potential 

source of transmitting infection to domesticated birds by 

contaminating the feed or water through their droppings. 

The gross and histopathological findings revealed that 

rupture of the crop due to heavy worm load of Acuaria 

subula was probable cause of death in the hill prinia.
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Figs. 4-9. (4) Ovary with dominant follicle; (5) Ovary with multiple follicles after eCG treatment; (6) Ovary with large follicles and CL during 
treatment; (7) Ovary with luteal cyst; (8) Ovary with recently formed multiple CLs at Day 4 in hCG treated group; (9) Cyst on right ovary and multiple 
small follicles on left ovary
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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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period while the left ovary was having small multiple 

follicles (Fig. 9). If a CL resulted from the initial injection 

of GnRH, the 7-day interval should have provided 

sufficient time for the CL to mature in order to respond to 

PGF  (Ali and Fahmy, 2007). In the present study, almost 2

all treated heifers (13/13) in Ovsynch-Plus and 12/13 

heifers in Modified Ovsynch-Plus group showed at least 

one or more CL on the day of PGF  treatment (Fig. 8). 2

There was no significant difference in size of corpus 

luteum formed during summer or winter season at different 

days of treatment after administering either GnRH or hCG 

injection. The size of CL increased up to day 8 of treatment 

Table 4
2Growth and regression (mm)  of CL during treatment

S. No. Day ‘Ovsynch-Plus’ Protocol ‘Modified Ovsynch-Plus’ Protocol

  N/n  Summer N/n Winter N/n  Summer N/n Winter
   (mean± SEM)  (mean± SEM)  (mean± SEM)  (mean± SEM)

a c b a1. 6 8/7 141.52±13.08  10*/6 142.68±12.99  7/7 137.54±27.32  10C/6 124.97±9.11
b c c c2. 8 8/7 204.41±15.60  10*/6 167.29±14.93  7/7 217.49±28.43  10C/6 202.67±21.16
a c b b3. 10 8/7 136.44±14.70  10*/6 144.22±19.19  7/7 164.79±29.67  10C/6 187.88±18.0
a b b a4. 11 9/7 120.71±14.09  12A/6 111.35±15.94  7/7 157.64±23.69  13D/6 147.94±13.49
a a a a5. 12 7/7 111.58±15.02  12A/6 87.20±16.23  6B/7 91.17±9.70  13D/6 118.37±12.18

N- Number of follicles, n- Numbers of animals;   In ‘Ovsynch-Plus’ protocol on day 6, 8, and day10 in one animal two CL was observed while on day 
11 in 2 animals 2 CL were observed.

 *on Day 6,8,10 during winter season in ‘Ovsynch-Plus’ treated group 10 CL observed with the frequency of 1CL  (n=4), 2 CL (n=1) and 4CL (n=1).
A- During winter season in ‘Ovsynch-Plus’ treated group of heifers 12 CL were observed on day 11 and 12 with a frequency of 1 CL (n=3), 2 CL (n=2) 

and 5 CL (n=1).
B- 1 animal became cyclic in ‘Modified Ovsynch-Plus’ treated group in summer season.
C- on Day 6,8,10 during winter season in ‘Modified Ovsynch-Plus’ treated group 10 CL observed with the frequency of 1 CL (n=3), 2 CL (n=1) and 5 

CL (n=1).
D- on Day 11 and 12 during winter season in ‘Modified Ovsynch-Plus’ treated group 13 CL observed with the frequency of 1 CL (n=3), 2 CL (n=1), 3 

CL (n=1) and 5 CL (n=1).    Means bearing different superscripts (a, b, c) differ significantly in a column (P<0.05)

Table 3

Size (mm) of the largest DF on and after PGF  injection2

S. No. Day ‘Ovsynch-Plus’ Protocol ‘Modified Ovsynch-Plus’ Protocol

  N/n  Summer N/n Winter N/n  Summer N/n Winter
   (mean± SEM)  (mean± SEM)  (mean± SEM)  (mean± SEM)

a a1. 10 7/7 9.30±0.33  6/6 10.70±2.44  7/7 14.57±1.44 5*/6 17.82±2.93
a a2. 11 7/7 9.51±0.34  6/6 10.93±2.16  6*/7 15.47±2.30 5*/6 18.18±2.97
a b3. 12 7/7 9.59±0.36  6/6 11.25±1.85  6*/7 15.95±1.84 4C/6 20.82±3.39

b c4. 13 *6/7 10.05±0.47  3A/6 11.60±2.52  4B/7 15.62±2.96 4C/6 19.23±3.48

N- Number of follicles, n= numbers of animals.;   *indicate ovulation of 1 D F in animals
A- Indicates ovulation of 3 DF;     B-  Indicates ovulation of 2 DF and 1 LF formation.;    C-   Indicates ovulation of 2 DF
 Means bearing different superscripts (a, b, c) differ significantly in a column (P<0.05)

Table 2

Growth rate of dominant follicle (DF) on day of eCG and after eCG treatment

Growth rate (mm) of DF  N/n Summer N/n Winter
  Mean+SEM  Mean+SEM

a a On day of  eCGtreatment 18*/14 0.63±.09  28A/12 0.71±0.06
b b After eCGtreatment 18*/14 1.1±0.16  23B/12 1.82±0.16

b bGrowth rate (mm) of DF ‘Ovsynch-Plus’ group (9/7)** 1.05±0.15  11C/ 6 1.62±0.2
b cafter treatment in  ‘Modified Ovsynch-Plus’ group (9/7)** 1.14±0.13  12D/6 2.01±0.24

N- Number of follicles, n- Numbers of animals;  *in 4 animals 2 DF, in 10 animals 1 DF were observed during this study.
 **in both treated groups in 2 animals 2 DF and in 5 animals 1 DF was observed during this study.
A - in 7 animals 2 DF, in 3 animals 3 DF, in 1 animals 1 DF and in 1 animals 4 DF were observed.
B - During study DF observed with the frequency of 1 (n=3), 2 (n=4), 3 (n=1), 4 (n=1) and 5 (n=1) during winter season.
C - During study DF observed with the frequency of 1 (n=3), 2 (n=2), and 4 (n=1) during winter season in ‘Ovsynch -Plus’ treated group.
D - During study DF observed with the frequency of 2 (n=2), 3 (n=1), and 5 (n=1) during winter season in ‘Modified Ovsynch -Plus’ treated group
 Means bearing different superscripts (a, b, c) differ significantly in a column (P<0.05)
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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.

ACKNOWLEDGEMENTS

 The authors gratefully acknowledge Devani 
Sharma, Assistant Professor of Department of Veterinary 
Parasitology and Dean COVAS for providing the 
necessary facilities during the study.

REFERENCES

Baron, P.J. (1967). A record of the gizzard-worm Acuariasubula 
(Dujardin, 1845) (Nematoda: Acuariidae) with observations on 
its life-history. J. Nat. Hist. 4: 465–472.

Brito, A.S. De A., Guilherme, E., Santos, FG De A., Mesquita, R.P.De 
and Gomes, F.A. (2017). Endoparasites of wild birds from 
Campus area and Zoobotanical Park, at the Federal University of 
Acre, Rio Branco. Arq. Cienc. Vet. Zool. 20(3): 117-122.

Gupta, S. and Gupta, S. (2020) First report of a nematode 
physalopterapreputialis parasitizing a stray cat (Felis Catus) 
from Hisar, Haryana. Haryana Vet. 59(2): 287-288.

Luna, L.G. (1968). Manual of Histologic Staining Methods of Armed 
rdForces Institute of Pathology. (3  Edn.), McGraw Hill Book Co., 

New York, p. 258.

Meyer, C.M. and Oslen, W.O. (1975). Essentials of Parasitology. 
Dubuque: W.M. C Brown Company Publishers, p. 303.

Fig. 1. Photoplate showing Hill prinia Bird (Adult) Fig. 2. Photoplate showing adult worms disseminated throughout the 
carcass

Fig. 3. Microphotograph of anterior end of Acuariasubula worm 
showing cordon (arrow) and muscular esophagus (arrowhead) 

Fig. 4. Microphotograph of lungsshowing intra-alveolar accumulation 
of eosinophilic oedematous fluid (H& E 20X)

Mutafchiev, Y., Kontrimavichus, V.L. and Georgiev, B.B. (2013). 
Redescriptions and comments on the validity of Acuariasubula 
and A. skrjabini (Nematoda, Spirurida, Acuariidae), parasites of 
passerine birds. Acta Parasitologica. 58(3): 284–296.

Sato, H., Osanai, A., Kamiya, H. and Une, Y. (2005). Gizzard spirurid 
nematode Acuariaskrjabini in Japanese tree sparrows and a gray 
starling from Tokyo. J. Vet. Med. Sci. 67: 607–609.

Sharma, M., Agnihotri, D., Vohra, S. and Jain, V. K. (2020). Concurrent 
infestation of Haemoproteus and Menacanthus stramineus in an 
Indian peacock (Pavo cristatus). Haryana Vet. 59(2): 251-253

Zajac, A.M. and Convoy, G.A. (2012). Veterinary Clinical Parasitology. 
th(8  Edn.), Ames, Iowa: Wiley Blackwell, p. 368.



19

(Fig. 3). However, CL started regressing before the day of 

PGF  administration. The size of CL decreased gradually 2

after day 10 of treatment and this CL was not visible 

beyond day 13 of treatment (Table 4; Fig. 3).The finding 

indicates that CL formed in response to GnRH/hCG 

injections were of shorter duration. This hypothesis 

supports the findings of Sharma et al. (2012) in prepubertal 

heifers. Premature regression of CL probably indicates 

that these CL were either simply luteinized follicle or not 

having sufficient luteal cells to sustain their viability for 

full cycle length.

 Present finding supports the hypothesis that 

ovulation induced by GnRH administration results in a 

high proportion of pre-mature luteal regression (De Rensis 

et al., 2005), which was detected in the heifers in present 

investigation. A pre-mature luteal regression was observed 

by Kumar (2010) in postpartum anestrous buffaloes after 

treatment with Ovsynch+Hydroxy progesterone. Pursley 

et al. (1995) observed smaller diameter of the induced 

corpus luteum than the natural one in cattle. On day 10, the 

size of DF in Modified Ovsynch-Plus group heifers was 

significantly higher (14.57±1.44, summer; 17.82±2.93 

mm, winter) as compared to those of ‘Ovsynch-Plus’ 

treated group (9.30±0.33, summer; 10.70±2.44 mm, 

winter). After PG injection, the size of these follicles in 

both group increased progressively from day 10 to day 12 

(when an injection of GnRH was given in both groups). 

Karen and Darwish (2010) observed 8.1±0.6 mm and 

8±1.9 mm size of follicle at the PGF  treatment of 2

Ovsynch in non-cyclic buffaloes and heifers, respectively. 

The increased size of DF in present study may be due to 

follicular/ovarian hyperstimulation caused by eCG 

administration on day 0. The size of dominant follicles on 
ndthe day of 2  GnRH injection (day 12) was smaller in 

Ovsynch-Plus group (9.59±0.36mm, summer; 11.25±1.85 

mm, winter) as compared to Modified Ovsynch-Plus 

group (15.95±1.84 mm, summer; 20.82 ± 3.39 mm, winter) 

confirming the faster growth of DF during winter as 

compared to summer season.

 However, it was interesting to observe a much larger 

size of DF in Modified Ovsynch-Plus group. This group 

was administered hCG on day 3 of treatment in place of 

GnRH. The findings suggest that following hCG treatment, 

large follicles ovulated (Fig. 8) whereas medium sized 

follicles continue to increase in size without atresia or 

ovulation and formation of luteinized follicle or luteal cyst 

(Fig. 7). On the other hand, GnRH injection on day 3 of 

treatment in Ovsynch-Plus treated group resulted in 

ovulation of large follicles and subsequent atresia of 

medium sized follicles resulting in availability of 
ndrelatively smaller sized follicles at 2  GnRH treatment. 

The size of ovulatory DF was observed almost similar in 

Ovsynch-Plus treated heifers during the both seasons. 

However, the size of ovulatory DF observed in Modified 

Ovsynch-Plus treated heifers was significantly higher 

during winter season as compared to summer. Karen and 

Darwish (2010) observed 11.9 mm and 11.9±0.6 mm size 

of ovulatory follicles in acyclic buffaloes and buffalo 

heifers in Ovsynch treatment, respectively. Bartolomeu et 
ndal. (2007) recorded the diameter of ovulatory follicle at 2  

GnRH injection as 10.5±1.1 mm in Ovsynch+CIDR 

treated nuliparous buffaloes and these results are not in 

agreement with the findings of present study in Modified 

Ovsynch-Plus group where the diameter of DF was much 

higher 15.95±1.84 mm and 20.82±3.39 mm during 
ndsummer and winter, respectively at day of 2  GnRH 

injection. Kumar (2010) observed the diameter of DF 
nd11.90±0.36 mm at 2  GnRH treatment in buffaloes. 

Rastegarnia et al. (2004) recorded the average diameter of 

dominant follicle as 12.7±0.54 mm in norgestomet 

+GnRH treated buffaloes.

 Therefore, from the present study it is concluded that 

administration of eCG increased the number as well as size 

of dominant follicles (DF) and a combination of eCG and 

GnRH resulted in formation of CL in100% animals during 

summer season and in 96.15% of heifers during winter 

season. Likewise, administration of hCG in ‘Modified 

Ovsynch-Plus’ group resulted in availability of large 

persistent follicles (PF) that were not responsive to GnRH. 

As many heifers responded with development of multiple 

follicles following eCG injection, the dose of eCG may 

further be reduced in order to have a lesser number of large 

follicles at the time of GnRH injection particularly during 

winter season.
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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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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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