
 Treatment of bone defects represents a great 
challenge, as bone regeneration is required in large 
quantity and may be beyond the potential for self-healing 
(Dimitriou et al., 2012). The major obstacle  in bone 
healing and new bone formation is the rapid formation of 
connective tissue which prevents osteogenesis. The 
concept of Guided Bone Regeneration (GBR) involves 
using a bioabsorbable or non-resorbable membrane that 
acts as a barrier to prevent soft-tissue invasion into the 
defect, create and maintain a space over the bone defect 
and under the periosteum-forming a ‘chamber’ to ‘guide’ 
the bone regeneration process (Meinig, 2010 and Retzepi 
and Donos, 2010). Ideally, osteo-progenitor cells should 
colonize the space over the defect; however, these cells 
grow relatively at slower rate. The membranes used in 
GBR prevent the ingrowth of rapidly proliferating 
epithelial and connective tissue cells into the defect 
(Wessing et al., 2018). This barrier membrane guides has 
been widely investigated and employed for the treatment 
of bone defects in maxillofacial surgery, especially to 
improve the alveolar bone quality before implant 
placement (Von Arx et al., 2005). Collagen membranes are 
preferred owing to their bioresorbability, hemostatic 
function, which leads to early wound stabilization, 

chemotactic properties toward fibroblasts, and 
permeability, which facilitates nutrient transport (Schwarz 
et al., 2008). The present study was conducted on six dogs 
irrespective of age, breed and sex with long bone fractures. 
These fractures were surgically treated with bone plates 
viz., locking compression plating (n=5) and veterinary 
cuttable plate (n=1) with application of collagen 
membrane. The collagen membrane (Healiguide) used in 
this study is a bioresorbable high purity type-I cross linked 
membrane with porosity lesser than the penetrable size of 
an epithelial cell. The different sizes of collagen membrane 
used in the study were 15×20 mm or 20×30 mm or 30x40 
mm in pre-sterilized pack (Fig. 1). All the animals were 
thoroughly examined for loss of function, abnormal 
motility, deformity or change in angulation of affected 
limb, pain and crepitation at the fracture site. Clinical 
signs and neurological status of the dogs were recorded 
preoperatively on the day of presentation. Following initial 
clinical assessment, the dogs were subjected to pre-
operative radiographic examination in two orthogonal 
views. The owners were advised to withhold food for 
about 12 hours and water for about 6 hours to dogs prior to 
surgery. Atropine sulphate @ 0.04 mg/kg body weight was 
administered subcutaneously as pre-anaesthetic followed 
by xylazine hydrochloride @ 1 mg/kg body weight Corresponding author: konka.preethi@gmail.com
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SUMMARY

 Bone healing is a complex mechanism and of great concern in large bone defects. Treatment remains challenging for bone defects as bone 
regeneration is required in large quantity and may be beyond the potential for self-healing. Guided bone regeneration (GBR) technique could be an 
effective approach for management of such complications. The aim of this study was to evaluate the use of bioresorbable collagen membrane as 
guided bone regeneration in long bone fractures with bone loss in dogs. Six dogs with long bone fractures accompanied with bone loss in radius-ulna, 
femur and tibia were surgically treated with bone plating and collagen membrane was placed at the fracture site. Out of six dogs, five dogs were 
surgically treated with locking compression plate system and one dog was surgically treated with Veterinary cuttable plate system depending on the 
body weight of the patient. Following the fracture fixation with suitable bone plating, the fracture site was surrounded by a sterile collagen membrane 
and secured to the bone using polyglactin 910 no 2.0. The fracture healing was evaluated based on clinical, radiographical and biochemical 
parameters.The lameness grading based on weight bearing showed grade V lameness before surgical stabilization of the fracture. Post operatively 

th thfive dogs progressed to grade I lameness and one dog progressed to grade II by the end of 90  post-operative day. Follow up radiographs taken on 7 , 
th th th th th15 , 30 , 45  and 60  postoperative days evinced good bone healing in five dogs and one dog with femur fracture showed plate bending by 15  post-

operative day. It was concluded that the collagen membrane used for guided bone regeneration provided a good biocompatibility, biodegradability, 
and acted as barrier for epithelial infiltration and promoted good bone healing.

Keywords: Biocompatibility, Biodegradability, Collagen membrane, Guided bone regeneration

Short Communication

How to cite: Preethi, K., Gireesh Kumar, V., Raghavender, K.B.P., Pramod Kumar, D. and Lakshman, M. (2022). Clinical study of 
collagen membrane guided bone regeneration in long bone fractures in dogs. Haryana Vet. 61(SI): 117-120.

Haryana Vet. (March, 2022) 61(SI), 117-120

117

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

THE HARYANA VETERINARIAN

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

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

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

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

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

l We solicit your co-operation.

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

Editors

CONTRIBUTORS MAY NOTE

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

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

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

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

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

Editors

CONTRIBUTORS MAY NOTE

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

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

engaged in Veterinary Profession.

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

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

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

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

l We solicit your co-operation.

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

Editors

CONTRIBUTORS MAY NOTE

39 39

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

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

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

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

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

 An adult hill prinia was bought to the Department of 

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

thorough external examination of the carcass was 

performed and gross lesions were recorded after detailed 

necropsy examination. On gross examination, crop and 

gizzard revealed the presence of roundworms. The worms 

were removed gently, washed in normal saline and sent to 

the Department of Veterinary Parasitology for species 

identification. The roundworms were cleared in lactophenol 

to assess the morphological and morphometric 

characteristics (Zajac and Convoy, 2012 and Gupta and 

Gupta, 2020).  After overnight washing, dehydration was 

done in the ascending grades of alcohol and then stained in 

borax carmine and transferred to clearing agent and at last 

mounted in dextrin plasticized xylene (Meyer and Oslen, 

1975). The affected organs showing pathological changes 

were collected and fixed in 10% neutral buffered formalin 

for histopathological examination. The fixed tissues were 

embedded in paraffin, sectioned at 4 microns and stained 

with haematoxylin and eosin as per the protocol given by 

Luna (1968).

 The results obtained from parasitological investigation 

revealed that the bird was infested with Acuaria subula. 

The adult worms were identified on the basis of gross 

morphological examination. Anterior end of the adult 

worm had two triangular pseudolabia along with four 

cordons, arising dorsally and ventrally between 

pseudolabia, extending laterally in longitudinal direction 

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

parasitological observations of Acuaria subula were in 

concordance to the findings of Baron (1967) and 

Mutafchiev et al. (2013).

 Gross examination revealed thepresence of heavy 

load of adult worms between the horny lining of the 

gizzard and the underlying muscle and these were also, 

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

Crop was ruptured due heavy infestation of the worms. The 

pulmonary congestion along with peritonitis was also 

observed on gross examination. Intestinal tract was stuffed 

with mucous exudate which led to catarrhal enteritis. The 

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

HV-80-21_Final

glandular hypertrophy with denuded basement membrane 

and necrotic lesions. Lungs showed intra-alveolar 

accumulation of eosinophilic edematous fluid along with 

fibrinous exudate (Fig. 4). Intestine revealed hyperplasia 

of the goblet cells along with necrosis and sloughing of the 

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

histopathogical lesions caused by Acuaria subula in wild 

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

presence of worms of Acuaria subula in the mucosa and 

underlying muscle of gizzard.

 The present case report communicates with 

pathological findings associated with nematodal infection 

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

around the various poultry farms, and may act as potential 

source of transmitting infection to domesticated birds by 

contaminating the feed or water through their droppings. 

The gross and histopathological findings revealed that 

rupture of the crop due to heavy worm load of Acuaria 

subula was probable cause of death in the hill prinia.
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intramuscularly. General anaesthesia was achieved with 
intramuscular administration of ketamine hydrochloride 
@ 10 mg/kg body weight and maintained with intravenous 
infusion of propofol @ 4 mg/kg body weight. Standard 
surgical approaches were made for radius-ulna, femur and 
tibia fractures as recommended by Johnson (2013). 
Following the surgical exposure of the fracture site, the 
fracture fragments were aligned, reduced and held with 
bone holding forceps to restore the length and correct 
rotational orientation before securing the plate with 
screws. Following the fracture fixation with suitable bone 
plating, the fracture site was surrounded snugly by the 
collagen membrane. The membrane was secured at the 
fracture site with polyglactin 910 no 2.0 (Fig. 2). Soft 
tissue closure was done immediately after the membrane 
placement. Post-operatively, Ceftriaxone sodium was 
administered @ 25 mg/kg body weight intramuscularly 
twice a day for 7 days and Injection Meloxicam@ 0.3 mg/kg 
body weight administered intramuscularly once daily for 3 
days. Owners were advised to restrict the movement of the 
animal for the first 2 weeks of surgery and then to allow 
leash walking for the next few weeks. Evaluation of 
fracture healing was carried based on clinical evaluation, 

lameness grading, radiographic evaluation, haemato-
th th th thbiochemical evaluation on 15 , 30 , 45  and 60  post-

operative days and whenever needed, on later dates to 
assess the progress of bone healing.

 Out of six dogs, three were Non-descript and three 
German Shepherd. The mean age of the dogs was 15.83 
±6.73 months ranging from  3 to 48 Months. The body 
weights of the dogs ranged from 6-20 kg with a mean of 
16.33±2.15kg. The cause of fractures was automobile 
accident in three dogs, fall from height in two dogs and in 
one case it was physical trauma. The fractures occurred in 
three male dogs and three female dogs. The mean time gap 

Fig. 1. Guided bone regeneration (Healiguide) used in the study

Fig. 2. Fracture site surrounded by a sterile collagen membrane and 
secured to the bone using polyglactin 910 no 2.0

Fig. 3. Tibial fracture immobilized by Locking compression plating 
with Collagen membrane as GBR

th15  Post-operative Dayth7  Post-operative Day
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60  Post-operative Day

th
30  Post-operative Day

118

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

THE HARYANA VETERINARIAN

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

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

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

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

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

l We solicit your co-operation.

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

Editors

CONTRIBUTORS MAY NOTE

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

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

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

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

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

Editors

CONTRIBUTORS MAY NOTE

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

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

engaged in Veterinary Profession.

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

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

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

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

l We solicit your co-operation.

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

Editors

CONTRIBUTORS MAY NOTE

39 39

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

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

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

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

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

 An adult hill prinia was bought to the Department of 

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

thorough external examination of the carcass was 

performed and gross lesions were recorded after detailed 

necropsy examination. On gross examination, crop and 

gizzard revealed the presence of roundworms. The worms 

were removed gently, washed in normal saline and sent to 

the Department of Veterinary Parasitology for species 

identification. The roundworms were cleared in lactophenol 

to assess the morphological and morphometric 

characteristics (Zajac and Convoy, 2012 and Gupta and 

Gupta, 2020).  After overnight washing, dehydration was 

done in the ascending grades of alcohol and then stained in 

borax carmine and transferred to clearing agent and at last 

mounted in dextrin plasticized xylene (Meyer and Oslen, 

1975). The affected organs showing pathological changes 

were collected and fixed in 10% neutral buffered formalin 

for histopathological examination. The fixed tissues were 

embedded in paraffin, sectioned at 4 microns and stained 

with haematoxylin and eosin as per the protocol given by 

Luna (1968).

 The results obtained from parasitological investigation 

revealed that the bird was infested with Acuaria subula. 

The adult worms were identified on the basis of gross 

morphological examination. Anterior end of the adult 

worm had two triangular pseudolabia along with four 

cordons, arising dorsally and ventrally between 

pseudolabia, extending laterally in longitudinal direction 

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

parasitological observations of Acuaria subula were in 

concordance to the findings of Baron (1967) and 

Mutafchiev et al. (2013).

 Gross examination revealed thepresence of heavy 

load of adult worms between the horny lining of the 

gizzard and the underlying muscle and these were also, 

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

Crop was ruptured due heavy infestation of the worms. The 

pulmonary congestion along with peritonitis was also 

observed on gross examination. Intestinal tract was stuffed 

with mucous exudate which led to catarrhal enteritis. The 

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

HV-80-21_Final

glandular hypertrophy with denuded basement membrane 

and necrotic lesions. Lungs showed intra-alveolar 

accumulation of eosinophilic edematous fluid along with 

fibrinous exudate (Fig. 4). Intestine revealed hyperplasia 

of the goblet cells along with necrosis and sloughing of the 

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

histopathogical lesions caused by Acuaria subula in wild 

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

presence of worms of Acuaria subula in the mucosa and 

underlying muscle of gizzard.

 The present case report communicates with 

pathological findings associated with nematodal infection 

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

around the various poultry farms, and may act as potential 

source of transmitting infection to domesticated birds by 

contaminating the feed or water through their droppings. 

The gross and histopathological findings revealed that 

rupture of the crop due to heavy worm load of Acuaria 

subula was probable cause of death in the hill prinia.
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between the time of fracture and treatment was 4.33 ±0.88 
days with a range of 1-7 days. The preoperative radiographs 
revealed comminuted middiaphyseal closed fracture of 
radius-ulna in two dogs, comminuted mid diaphyseal 
closed fracture of femur in two dogs, and comminuted mid 
diaphyseal closed fracture of tibia in two dogs. The 
collagen membrane used in this study was found to be 
biocompatible as no anaphylactic reactions were noticed 
clinically. As the study was conducted in clinical cases, no 
owner allowed for second surgery to confirm inflammatory 
reaction to membrane and its bioresorbability. Lee et al. 
(2003), Amoian et al. (2016) and Li et al. (2018) expatiated 
that resorbable collagen membranes did not release any 
toxic byproducts during resorption and observed no 
evidence of inflammatory reaction to membrane or 
necrosis of cells in histologic findings and asserted that 
lack of antigenicity is one of the most important advantages 
of collagen membrane. The collagen membrane used in the 
present study was a bilayered membrane. It has outer 
smooth compact layer which contacts with soft tissue 
acting as barrier against epithelial cell infiltration. The 
inner side has rough porous surface that contacts with the 
bone giving space for osteoblasts attachment. Kim et al. 
(2009) and Kozlovsky et al. (2009) stated that on the 
smooth surface, although there were penetrations by 
individual cells, there was no destruction of the structure of 
membrane or formation of tissue structure. While on the 
rough surface, osteoblasts attached themselves to the 
collagen fibers of the membrane by penetrating and 
adhering to the loose, porous structure which aided in bone 
regeneration. The collagen membrane used was type-I 
cross-linked collagen membrane with porosity lesser than 
the penetrable size of an epithelial cell and found to be 
sufficiently rigid to snug closely around the defect site. Liu 
and Kerns (2014) quoted that cross-linking of collagen 
membrane is associated with prolonged biodegradation as 
well as reduced epithelial migration, decreased tissue 
integration, and decreased vascularization. The higher the 
degree of cross-linking, the longer the resorption rate. This 
was also opined by Rothamel et al. (2005), Verissimo et al. 
(2010) and Lee and Kim (2014) who stated that type I 
highly cross-linked collagen membrane was found to be 
associated with a nearly complete continuous layer of 
lamellar bone with osteoblastic activity after 30 days in a 
rabbit model compared to only fibrous connective tissue in 
the non- membrane group. All the six dogs in the present 

ststudy showed partial weight bearing from the 1  post-
operative day. All six dogs showed normal weight bearing 

that rest, favors affected limb while walking from 7  day. 
thThree dogs achieved complete weight bearing by the 15  

thpost-operative day, one dog by 30  post-operative day, one 

th thdog by 60  postoperative day and other dog by 90  post-
operative day. Lameness grading (Vasseur et al., 1995) 
based on weight bearing was recorded pre-operatively 
showed grade V lameness before surgical stabilization of 
the fracture. In five dogs progressed to grade I lameness 

thand one dog progressed to grade II by the end of 90  post-
operative day. Evaluation of immediate post-operative 
radiographs revealed proper placement of the plate and 
screws, good alignment and apposition of the fracture 
fragments. Immobilization was considered satisfactory 
with locking compression plating and veterinary cuttable 
plating in five dogs. One dog with femur fracture 
immobilized with locking compression plate showed plate 

thbending on 15  post operative day. Plate removal was done 
in that dog and the fracture fragments were immobilized 
with intramedullary pining. Radiographs obtained on the 

th15  post-operative day depicted proper position and good 
alignment of the fracture fragments with good callus 
formation, bridging the fracture site. However, the 
radiolucent fracture line was still discernible in all the 

thdogs. By 30  post-operative day, evidence of callus 
formation with adequate radio-density was noticed and the 
fracture line between fracture fragments became faint. One 
dog with tibia facture immobilized with locking 
compression plate showed periosteal callus at the posterior 

thaspect of the tibia bridging the fracture site. By 60  post-
operative day, bridging bony callus was observed and the 
fracture line disappeared showing clear restitution of 
cortico-medullary continuity. The sequential post-
operative radiographs revealed progressive bone healing 
(Fig. 3). The haemoglobin level and packed cell volume on 
15th post-operative day decreased initially and then the 
values gradually increased within normal physiological 

thlimits by 60  post-operative day. The total erythrocyte 
count elevated non-significantly which were within 
normal physiological limits. This might be due to the 
physical stress at the time of fracture, loss of blood during 
surgery, as well as haemodilution and anesthesia during 
internal fixation procedure. The total leukocyte count was 
higher on the day before surgery when compared to the 
postoperative period. Physiological leucocytopenia seen 
was suggestive of gradual decrease in inflammatory 
reaction. The differential leucocyte count like neutrophil 

th thcount decreased on 15  and 60  post-operative day when 
compared to the day before surgery. Contrary to this, the 

th thlymphocyte count increased on 15  and 60  post-operative 
days within normal physiological limits. This indicated 
gradual decrease of inflammatory reaction. The monocytic 
and eosinophilic count showed nonsignificant variations at 
different time interval within normal physiological limits. 
The serum calcium values showed a gradual decrease by 
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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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th15  post-operative day followed by increase in the value 
thand reaching normal at 60  post-operative day. The serum 

phosphorous values showed a gradual increase without 
any significant variation and the values were within the 
normal range. The serum alkaline phosphatase values 

th
showed a gradual increase by 15  post-operative day 
followed by increase in the value and reaching normal at 

th60  post-operative day indicating increased chondroblastic 
proliferation to cause bone formation during bone repair.

CONCLUSION

 Based on clinical, radiographic and haemo-
biochemical parameters it was concluded that the use of  
collagen membrane aided in improved bone healing as 
shown by restitution of cortico-medullary continuity by 

th60  post-operative day which reduced the fracture  healing 
time for comminuted fractures. The collagen membrane 
used for guided bone regeneration provided a good 
biocompatibility, biodegradability, and acted as barrier for 
epithelial infiltration and promoted good bone healing. 
The results obtained do serve as basic clinical research 
outcome, however future controlled studies with larger 
sample size need to be undertaken in a clinical setting to 
validate the  bioresorbability and biocompatibility of  
collagen membrane as guided bone regeneration and to 
define their therapeutic use in augmenting or accentuating 
fracture healing in long bone fractures with bone defects in 
dogs.
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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ABSTRACT

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

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

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

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

 An adult hill prinia was bought to the Department of 

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

thorough external examination of the carcass was 

performed and gross lesions were recorded after detailed 

necropsy examination. On gross examination, crop and 

gizzard revealed the presence of roundworms. The worms 

were removed gently, washed in normal saline and sent to 

the Department of Veterinary Parasitology for species 

identification. The roundworms were cleared in lactophenol 

to assess the morphological and morphometric 

characteristics (Zajac and Convoy, 2012 and Gupta and 

Gupta, 2020).  After overnight washing, dehydration was 

done in the ascending grades of alcohol and then stained in 

borax carmine and transferred to clearing agent and at last 

mounted in dextrin plasticized xylene (Meyer and Oslen, 

1975). The affected organs showing pathological changes 

were collected and fixed in 10% neutral buffered formalin 

for histopathological examination. The fixed tissues were 

embedded in paraffin, sectioned at 4 microns and stained 

with haematoxylin and eosin as per the protocol given by 

Luna (1968).

 The results obtained from parasitological investigation 

revealed that the bird was infested with Acuaria subula. 

The adult worms were identified on the basis of gross 

morphological examination. Anterior end of the adult 

worm had two triangular pseudolabia along with four 

cordons, arising dorsally and ventrally between 

pseudolabia, extending laterally in longitudinal direction 

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

parasitological observations of Acuaria subula were in 

concordance to the findings of Baron (1967) and 

Mutafchiev et al. (2013).

 Gross examination revealed thepresence of heavy 

load of adult worms between the horny lining of the 

gizzard and the underlying muscle and these were also, 

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

Crop was ruptured due heavy infestation of the worms. The 

pulmonary congestion along with peritonitis was also 

observed on gross examination. Intestinal tract was stuffed 

with mucous exudate which led to catarrhal enteritis. The 

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

and necrotic lesions. Lungs showed intra-alveolar 

accumulation of eosinophilic edematous fluid along with 

fibrinous exudate (Fig. 4). Intestine revealed hyperplasia 

of the goblet cells along with necrosis and sloughing of the 

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

histopathogical lesions caused by Acuaria subula in wild 

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

presence of worms of Acuaria subula in the mucosa and 

underlying muscle of gizzard.

 The present case report communicates with 

pathological findings associated with nematodal infection 

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

around the various poultry farms, and may act as potential 

source of transmitting infection to domesticated birds by 

contaminating the feed or water through their droppings. 

The gross and histopathological findings revealed that 

rupture of the crop due to heavy worm load of Acuaria 

subula was probable cause of death in the hill prinia.
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