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ABSTRACT
 The experiment was undertaken to study the effect of vitrification techniques and ethylene glycol-dimethyl sulphoxide-sucrose (EG + 
DMSO + S) solution on recovery, morphology and viability of cumulus oocyte complexes (COCs) in sheep. Ovaries of ewe were collected from 
municipal slaughter house from Jammu and oocytes were retrieved by aspiration, puncture and slicing. A total 1800 Good and Fair quality oocytes 
were vitrified by three techniques viz., Conventional straw (CS), Open pulled straw (OPS) and Hemi straw (HS) (600 COCs each) at conc.10%, 15% 
and 20% (200 COCs each), respectively. Out of 600 COCs vitrified, the highest number recovered was in 15% of OPS and lowest in 20% of CS. 
Normal COCs at 10% and 15% conc. were significantly higher (P<0.05) than 20% within techniques. The normal COCs at 10%, 15% and 20% conc. 
in OPS and HS techniques were significantly higher (P<0.05) than corresponding values at same conc. in CS but value at 15% and 20% conc. in HS 
did not differ significantly with CS. The live COCs at 10% and 15% conc. were significantly higher (P<0.05) than 20% conc. within techniques. The 
live COCs at 10%,15% and 20% conc. of OPS were significantly higher (P<0.05) than corresponding values at same conc. in CS and HS but value in 
CS and HS did not differ significantly with each other. The recovery, morphology and viability of cumulus oocyte complexes (COCs) in sheep at 15 % 
conc. by OPS technique were better.
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 Vitrification, a technique that involves a physical 
process by which a highly concentrated solution of 
cryoprotectants solidifies during cooling without formation 
of ice crystals (Niemann, 1991). Vitrification is a simple, 
faster, less expensive technology than slow freezing. 
Moreover, it was shown to be more effective than slow 
freezing for material more sensitive to chilling. Several 
researchers have used cryodevices to vitrify the oocytes of 
cow (Dalvit et al., 2012) and sheep (Bhat et al., 2013). Sheep 
oocytes have been vitrified using different cryodevices 
such as conventional straw, open pulled straw (OPS), 
hemistraw, solid surface vitrification (SSV), cryotop and 
cryoloop to increase rates of post-thaw survival and 
subsequent in vitro development (Rao et al., 2012; Bhat et 
al., 2013). Oocytes and embryos undergo considerable 
stress (cold shock and osmotic stress) during vitrification 
warming and may suffer considerable morphological and 
functional damage. Changes in temperature, several 
solution effects, or both are the cause of cellular damage 
and cell death during cryopreservation (Fuller, 2004). The 
present study was designed to study the effect of 
vitrification techniques and ethylene glycol-dimethyl 
sulphoxide-sucrose (EG+DMSO+S) vitrification solution 
on recovery, morphology and viability of oocytes in sheep.

MATERIALS AND METHODS

Source of ovary and oocyte Retrieval: Sheep ovaries 
were brought from municipal slaughter house, Jammu in 
thermos containing physiological saline (0.9% w/v NaCl) 
and antibiotic (100 µg/ml streptomycin and 100 IU/ml 
penicillin) at 37 °C within an hour of slaughter. In the 
laboratory each ovary was removed from the surrounding 
tissue and overlying bursa. The ovaries were rinsed in 
physiological saline and 70% alcohol followed by three 
washings in Dulbecco Phosphate Buffered saline (DBPS) 
with antibiotics (100 µg/ml streptomycin and 100 IU/ml 
penicillin). Oocytes were collected by different methods 
(Aspiration, Puncture and Slicing) from the visible surface 
follicles with diameter viz., small (<2 mm), medium (2-4 
mm) and large (>4 mm) (Dar, 2014). The oocytes were 
pooled and graded under a stereozoom-microscope and 
only those having homogeneous cytoplasm surrounded by 
more than 3 layers of compact tcumulus cell were selected 
for vitrification. A total 1800 usable oocytes (Good and 
Fair quality) were vitrified using ethylene glycol-dimethyl 
sulphoxide-sucrose (EG + DMSO+S) vitrification 
solution by three different vitrification techniques viz., 
Conventional straw (CS), Open pulled straw (OPS) and 
Hemi straw (HS) (600 COCs each) at conc. 10%, 15% and 
20% (200 COCs each), respectively (Fig. 1). Statistical 
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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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analysis of vitrified-thawed morphological normal oocyte 
and viability were done by chi-square test as per the 
method of Snedecor and Cochran (1989).

Vitrification of cumulus oocytes complex (COCs): 
Vitrification was carried out by successive immersions of 
COCs in solutions containing increasing concentrations of 
cryoprotectant in holding medium. Three different 
concentrations of EG + DMSO + S vitrification solutions 
(10%, 15% and 20%) were used in the present study. The 
COCs were initially equilibrated in vitrification solution I 
(VS-I) for 2-5 minutes followed by in vitrification solution 
II (VS-II) of different vitrification groups for 30 seconds 
before being loaded into Conventional straw (Rao et al., 
2012), Open pulled straw (Vajta et al., 1998) and Hemi 
straw (Dar, 2014). Immediately after loading, cryo devices 
were plunged into liquid nitrogen (LN2) and stored for one 
week.

Thawing of vitrified COCs: Thawing of vitrified COCs 
was carried in two steps. COCs vitrified in different 
solutions at different concentrations were thawed in 
respective thawing solution I (TS-I) and thawing solution 
II (TS-II) at room temperature. Initially COCs were 
warmed in TS-I for 1 minute followed by into TS-II for 5 
minutes. Thawed COCs were then washed twice in HM 
before being examined. For CS method, straws were 
exposed to air at room temperature until the frozen solution 
liquefied. Sealed ends were cut and the contents poured 
into 35 mm culture dish and COCs were transferred into 
TS-I followed by TS-II and then washings given in HM. 
For other method, straws were taken out of the LN2 and the 
open end immersed vertically in TS-I solution. The 
vitrification medium liquefied in 2-4 seconds and the 
COCs were released into the TS-I followed by TS-II and 
then washed into HM.

Post thaw morphological assessment and viability 
Evaluation: Post thaw evaluation for morphological 
damage was performed within 30 min of thawing (Garg 
and Purohit, 2007). Oocytes were considered abnormal 
when there was loss of cumulus cells, change in shape, 
breakage of zona pellucida, uneven granulation or leakage 
of oocyte contents. The morphologic survival per cent was 
calculated as the proportion of oocytes seen to be normal 
against the total number vitrified.

 The viability of thawed oocytes was evaluated by the 
method of Ali et al. (2014). Some of normal COCs were 
taken for staining. One drop of trypan blue (0.4%) was 
mixed to a drop of holding media. To this solution, 4-5 
oocytes were added and allowed to stain for five minutes, 
after which it was transferred to holding media and 
examined under phase contrast microscope. Both cumulus 

cells and ooplasm stain blue in case of dead oocytes while 
as live oocytes remained unstained.

RESULTS AND DISCUSSION

 The recovery, morphology and viability of cumulus 
oocyte complexes after using Conventional straw (CS), 
Open pulled straw (OPS) and Hemi straw (HS) vitrification 
techniques and EG + DMSO + S vitrification solution is 
depicted in Table1.

Recovery: Out of the 600 COCs vitrified in each technique 
using EG + DMSO + S vitrification solution at conc. 10%, 
15% and 20% (200 COCs each), the number of COCs 
recovered after thawing in CS, OPS and HS  vitrification 
were 165, 169, 161; 171, 174, 165 and 165,168  and 164, 
respectively. The highest number of COCs recovered were 
in 15% of OPS (174). Easy handling of oocytes during 
vitrification-warming procedures with OPS method might 
be a factor in the present study for higher recovery rate of 
oocytes.

Morphology

Normal COCs: The proportion of morphologically 
normal COCs using EG+DMSO+S vitrification solution 
at 10% and 15% concentration were significantly higher 
(P<0.05) than 20% conc. within CS, OPS and HS vitrification 
techniques. Despite the critical importance of various 
cryoprotectants for avoiding ice crystal formation in oocytes, 
the higher concentrations of cryoprotectants used for 
vitrification may be toxic and can result in osmotic injury 
to the cell.

 The proportion of normal COCs using EG + DMSO 
+ S solution at 10%, 15% and 20% conc. in OPS and HS 
techniques were significantly higher (P<0.05) than 
corresponding values at same concentration in CS 
technique but value at 15% and 20% conc. of HS were non 
significant with CS technique. In the present study, the 
higher proportion of vitrified post-thawed oocytes 
obtained in the OPS and HS techniques may be because of 
the low volume of vitrification solution and higher cooling 
and warming rate which drastically reduced the chilling 
injury and decreased the toxic and osmotic damages 
(Liebermann and Tucker, 2002). Results of the present 
study indicate that using the hemistraw system has a 
positive effect on the survival after warming. Reason for 
this might be that cells loaded on the carrier developed a 
more effective viscous matrix for encapsulation in the 
hemistraw system, and also prevented crystallization 
during cooling and warming (Liebermann and Tucker, 
2002). Vitrification of oocytes in 0.25 ml straws caused a 
delay in heat loss from the solutions, possibly leading to 
devitrification, i.e. intracellular recrystallization during 
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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ABSTRACT

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

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

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

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

 An adult hill prinia was bought to the Department of 

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

thorough external examination of the carcass was 

performed and gross lesions were recorded after detailed 

necropsy examination. On gross examination, crop and 

gizzard revealed the presence of roundworms. The worms 

were removed gently, washed in normal saline and sent to 

the Department of Veterinary Parasitology for species 

identification. The roundworms were cleared in lactophenol 

to assess the morphological and morphometric 

characteristics (Zajac and Convoy, 2012 and Gupta and 

Gupta, 2020).  After overnight washing, dehydration was 

done in the ascending grades of alcohol and then stained in 

borax carmine and transferred to clearing agent and at last 

mounted in dextrin plasticized xylene (Meyer and Oslen, 

1975). The affected organs showing pathological changes 

were collected and fixed in 10% neutral buffered formalin 

for histopathological examination. The fixed tissues were 

embedded in paraffin, sectioned at 4 microns and stained 

with haematoxylin and eosin as per the protocol given by 

Luna (1968).

 The results obtained from parasitological investigation 

revealed that the bird was infested with Acuaria subula. 

The adult worms were identified on the basis of gross 

morphological examination. Anterior end of the adult 

worm had two triangular pseudolabia along with four 

cordons, arising dorsally and ventrally between 

pseudolabia, extending laterally in longitudinal direction 

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

parasitological observations of Acuaria subula were in 

concordance to the findings of Baron (1967) and 

Mutafchiev et al. (2013).

 Gross examination revealed thepresence of heavy 

load of adult worms between the horny lining of the 

gizzard and the underlying muscle and these were also, 

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

Crop was ruptured due heavy infestation of the worms. The 

pulmonary congestion along with peritonitis was also 

observed on gross examination. Intestinal tract was stuffed 

with mucous exudate which led to catarrhal enteritis. The 

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

HV-80-21_Final

glandular hypertrophy with denuded basement membrane 

and necrotic lesions. Lungs showed intra-alveolar 

accumulation of eosinophilic edematous fluid along with 

fibrinous exudate (Fig. 4). Intestine revealed hyperplasia 

of the goblet cells along with necrosis and sloughing of the 

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

histopathogical lesions caused by Acuaria subula in wild 

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

presence of worms of Acuaria subula in the mucosa and 

underlying muscle of gizzard.

 The present case report communicates with 

pathological findings associated with nematodal infection 

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

around the various poultry farms, and may act as potential 

source of transmitting infection to domesticated birds by 

contaminating the feed or water through their droppings. 

The gross and histopathological findings revealed that 

rupture of the crop due to heavy worm load of Acuaria 

subula was probable cause of death in the hill prinia.

ACKNOWLEDGEMENTS

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

REFERENCES

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

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

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

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

New York, p. 258.

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

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

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

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

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

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

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

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



66

concentration. On the other hand, the present study 
contradicts with the findings of Bhat et al. (2013) in sheep 

warming which resulted in recovery of morphologically 
poor oocytes.

 The present findings at 10% and 15% EG+DMSO+S 
in CS resembles with the previous studies of Dutta et al. 
(2013) in bovine who reported 88.37% morphologically 
normal vitrified-thawed oocytes with 15% EG+15% 
DMSO + 0.6M S vitrification solution using CS technique.  
However, the present study contradicts with the earlier 
reports of Ali et al. (2014), Dar (2014) and Quan et al. 
(2016) in goats who observed lower percentage of normal 
oocytes (59.00%, 60.63% and 64.42%, respectively). 
Dolakasaria et al. (2013) in cattle reported higher 
percentage (91.06%) of normal oocytes in EG + DMSO + S 
vitrification solution compared to the present findings.

 The present result at 10% and 15% EG+DMSO+S in 
OPS are in accordance with the studies of Ali et al. (2014) in 
goat who reported 86.20% morphological normal occytes 
after warming with EG+DMSO+S vitrification solution  
using OPS technique. Quan et al. (2016) in sheep observed 
85.00% morphological normal vitrified post thawed 
oocytes using OPS in 20% EG+20% DMSO+0.6 MS which 
supports the observations of the present study at 20% 

Table 1

Recovery, morphology and viability of cumulus oocyte complexes after vitrification using ethylene glycol-dimethyl 
sulphoxide-sucrose (EG+DMSO+S) solution

S.No. Vitrification EG+DMSO+S No. of No. of No. of No. of Test of No. of No. of Test of
 technique concentration COCs COCs normal damaged Signifi- live dead Signifi-
   vitrified Recovered COCs COCs cance COCs COCs cance
     (%) (%)  (%) (%)

1 CS 10% 200 165 142 23 bA 135 30 bA
 vitrification    (86.06) (13.94)  (81.82) (18.18)

  15% 200 169 147 22 bA 137 32 bA
     (86.98) (13.02)  (81.07) (18.93)

  20% 200 161 131 30 aA 120 41 aA
     (81.37) (18.63)  (74.53) (25.47)

2 OP 10% 200 171 152 19 bB 146 25 bB
 Svitrification    (88.89) (11.11)  (85.38) (14.62)

  15% 200 174 156 18 bB 149 25 bB
     (89.66) (10.34)  (85.63) (14.37)

  20% 200 165 138 27 aB 132 33 aB
     (83.64) (16.36)  (80.00) (20.00)

3 HS 10% 200 165 144 21 bB 138 27 bA
 vitrification    (87.27) (12.73)  (83.64) (16.36)

  15% 200 168 148 20 bAB 140 28 bA
     (88.10) (11.90)  (83.33) (16.67)

  20% 200 164 136 28 aAB 122 42 aA
     (82.93) (17.07)  (74.39) (25.61)

Values with different superscripts within a column differ significantly at P<0.05
a, b -Within vitrification technique between different concentration
A, B-Within same concentration between different vitrification techniques
Figures in parentheses indicate percentage

Fig. 1. (A) Conventional (French mini) straw, (B) Open pulled straw 
(C) Hemi straw
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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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who observed lower percentage of morphologically 
normal oocytes (77.43%) with EG+DMSO+S. The present 
findings at 10% and 15% EG+DMSO+S in HS are 
favorably comparable with the results of Dar (2014) in 
goat who recorded 89.68% morphological normal oocytes 
after vitrification-thawing in EG+DMSO+S vitrification 
solution using HS method.

Viability

Live COCs: The proportion of live COCs using 
EG+DMSO+S vitrification solution at 10% and 15% 
concentration were significantly higher (P<0.05) than 
20% conc. within CS, OPS and HS vitrification 
techniques. High concentrations of cryoprotectants are 
toxic and may cause osmotic injury to the oocytes 
(Liebennann and Tucker, 2002). A balance between 
maximizing cool ing ra te  and minimizing the 
cryoprotectant concentrations is important to minimize the 
osmotic or chemical toxicity.

 The proportion of live COCs using EG+DMSO+S 
vitrification solution at 10%, 15% and 20% conc. in OPS 
were significantly higher (P<0.05) than corresponding 
values at same conc. in CS and HS. The high cooling as 
well as warming rate in OPS compared to CS and HS 
technique might contributes largely for improvement of 
oocyte quality and higher viability of oocytes (Quan et al., 
2016). The present findings at 20% EG+DMSO+S in CS 
are in agreement with the study of El-Shalofy et al. (2017) 
in buffalo who obtained 73.60% post-thawed viabile 
oocytes with 20% EG+20% DMSO solution using CS 
technique. On the contrary, Ali et al. (2014) and Dar (2014) 
observed lower vitrified post-thawed viable oocytes, 
63.78% and 66.3%, respectively with 20% EG+20% 
DMSO+0.6 MS using CS method in goats. The present 
results at 10% and 15% EG+DMSO+S in OPS are in close 
agreement with the study of Ali et al. (2014) and Dar 
(2014) in goats who recorded 88.57%, 90.40% vitrified 
post-thawed viable oocytes, respectively with EG+DMSO 
+S solution.

 The present results at 10% and 15% EG+DMSO+S 
of HS are in close agreement with the study of Liebermann 
and Tucker (2002) in buffalo who observed 85.40% 
survival of oocytes after vitrification-thawing with 
EG+DMSO+S using HS vitrification. The present results 
are contrary with the findings of Dar (2014) in goat who 
recorded higher percentage (92.86%) of survivability of 
oocytes with 20% EG+20% DMSO+0.6 MS vitrification 
solution. It can be concluded that recovery, morphology 
and viability of cumulus oocyte complexes (COCs) at 15% 

concentration of ethylene glycol-dimethyl sulphoxide-
sucrose by open pulled straw technique is better than 
Conventional straw and Hemi straw techniques at other 
different concentration in sheep.
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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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