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FOETAL HEART RATE AND DISTRESS DURING SPONTANEOUS WHELPING
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SUMMARY
 As parturition approaches, assessment of foetal health is important to avoid losses during whelping. Foetal heart rate (FHR) measurement 
is considered to be an easy but important parameter to judge distress. The purpose of this study was to study FHR during whelping. After predicting 
estimated date of parturition by ultrasound in 15 advance pregnant she dogs, signs of approaching parturition were noted and when signs became 
prominent, FHR of foetuses closest to the cervix was recorded with the help of a foetal Doppler. Various whelping parameters like time interval 
between and presentation of pups, total time for expulsion and Apgar score at birth were evaluated. Pups with FHR of >150 beats per minute (bpm) 
had no distress (Apgar 7-9) while <150 bpm had moderate to severe distress (Apgar 0-6). Pups born in anterior (70.37%) and posterior (29.63%) 
presentation showed time intervals between pups of 37.60 and 51.31 minutes, respectively. Pups born in posterior presentation had a lower FHR and 
Apgar at birth with some mortality as compared to anterior. As FHR dropped so did Apgar score at birth indicating foetal distress. Also, presentation 
of the pups and time taken between pups largely affects foetal distress.
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 Depending on the stress induced, the foetus shows 
variations in heart rates during parturition. As the stress 
increases, the heart rate drops thus showing an inverse 
correlation. Hence, fetuses showing extremely low heart 
rates show reduced survival rates and increased mortality 
(Davidson and Eilts, 2006; Johnson, 2008). Heart rate can 
be monitored using a handheld foetal Doppler (Kwon and 
Park, 2016). Foetal heart monitoring is required during 
progression of whelping to understand the intra uterine 
distress of the foetus and to judge its effect on the 
immediate extra uterine life. This will help one to know 
when and whether medical or obstetrical intervention is 
required. The objective of the present study was to identify 
and monitor foetal stress during whelping by measuring 
the foetal heart rate using a foetal Doppler.

 For the present study, fifteen advance pregnant 
(pregnancy of more than 45 days) she dogs were selected 
and the following parameters were documented. For 
ultrasonographic evaluation in advance pregnancy, the 
biparietal diameter (BPD) is an accurate indicator for the 
estimation of gestational age (Luvoni and Grioni, 2000). 
To decide foetal age and approximate time of whelping, all 
15 advanced pregnant she dogs were scanned using B- 
mode real time transabdominal ultrasound (Sonoscape, 
Arrow scan BA 5). The hair on the abdomen were clipped 
and a coupling/ultrasound gel was used for better 
conduction. A curvilinear transducer of the frequency 4-
6MHz was used and calculations were done using the 
formula GA= (BPD × 15) + 20 as described by Lopate 
(2008). Signs of approaching whelping for these she dogs 

were monitored for temperature drop two days before 
expected parturition date along with other behavioural 
signs such as restlessness/nervous, seeking seclusion, 
attachment/detachment, inappetence, digging/nesting, 
aggression, vomittion, looking at flanks, shivering and 
panting were also observed. Foetal heart rate monitoring 
was done of the foetus closest to the cervix using a foetal 
Doppler. It is a hand-held device that needs direct contact 
with the skin and ultrasound gel to enhance conduction. 
Other parameters such as time interval between successive 
pups, total time for whelping along with a presentation of 
the pups were noted for each she dog. At birth, each puppy 
was scored using a modified Apgar score proposed by 
Veronesi et al. (2009) in canines. The parameters for Apgar 
score included mucous colour, heart rate, reflex irritability, 
respiratory effort and motility. Each parameter carried 
values of 0,1 and 2 and the total sum ranged from 0 - 10. A 
score of 7-10 indicated no distress, 4-6 indicated mild to 
moderately distress and 0-3 were severely distressed pups.

 Observations of various parameters were recorded 
during the study and the data were subjected to statistical 
analysis as per Snedecor and Cochran (1994) using 
Microsoft Excel (2019).

 Based on the foetal age, days for parturition were 
calculated and parturitions were documented. A total of 54 
puppies were born spontaneously via vaginal delivery. The 
median FHR for each puppy was calculated. FHR was then 
studied retrospectively by scoring these spontaneously 
whelped puppies at birth by using Apgar. It was seen that as 
median FHR dropped, the Apgar scores dropped as well. 
(Table 1). It can be seen that during eutocia, a median FHR *Corresponding author: chavan.a.aishwarya@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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of 160 bpm indicated no distress, a median FHR of 150 
bpm indicated mild to moderate distress while anything 
below 150 bpm indicated severe distress in new born 
puppies.

Whelping parameters: After comparing presentation, 
time interval and Apgar score, it was observed that puppies 
born in posterior presentation had a lower Apgar and 
increased time interval as compared to puppies born in 
anterior presentation. The presentation of the pup altered 
the time interval and affected the total time taken for 
expulsion of the whole litter. Therefore, it could be 
concluded that presentation of the puppy affects the time 
interval between pups, total time taken for whelping as 
well as Apgar score (Table 2).

 At birth, the pups were segregated according to the 

Table 1

FHR and Apgar score

Sr.No. FHR (median) (bpm) No. of foetuses APGAR
   Mean ± SE

1 190 (180-200) 04 8.50 ±0.25

2 170 (160-180) 10 8.10 ±0.26

3 160 (150-170) 19 7.89 ±0.46

4 150 (140-160) 12 5.25 ±1.02

5 140 (130-150) 04 3.50 ±1.79

6 130 (120-140) 04 1.50 ±1.30

Table 2

Presentation, time interval between and Apgar score of pups

Presentation (n=54) Time interval Apgar score
 between pups (mean ±SE)
 (mean ±SE)
 (minutes)

Anterior - 70.37%(39/54) 37.60± 2.65 8.18±0.15

Posterior - 29.63%(15/54) 51.31± 4.01 2.31±0.81

Apgar score and a mean score for each group was 
calculated. A score of 7-10 indicated no distress, 4-6 
indicated mild to moderate distress whereas 0-3 indicated 
severe distress. This mean Apgar was compared with 
median FHR, presentation and time interval between pups 
of respective pups from that group (Table 3). It can be 
observed from Table 3 that all dead puppies spontaneously 
born were in posterior presentation with a median FHR of 
128 bpm while posterior born pups had an increased inter 
pup interval with a lower Apgar score.

CONCLUSION

 It can be said that a foetal heart rate of 160 bpm 
indicates no distress, 150 bpm indicates mild to moderate 
distress and < 150 bpm indicates severe distress at birth in 
canines. Posterior born pups have an increased inter pup 
interval with a lower FHR and Apgar score and increased 
mortality.
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Table 3

Foetal distress and FHR

Foetal distress Median FHR (bpm) Apgar (mean ±SE) Presentation (%) Time interval between
    pups (minutes) (mean ±SE)

Number of pups (n=54)

No distress (n=39) 164 (130-200) 8.26 ± 0.12 (7-9) AP- 92.30 (36/39) 39.04 ± 2.63
   PP- 7.70 (3/39)

Mild to moderate distress (n=4) 143 (120-160) 6.00 ± 0 (4-6) AP -50 (2/4) 61.00 ± 0.50
   PP -50 (2/4)

Severe distress (n=1) 150 (140-160) 2.00 (0-3) AP-0 55.00
   PP-100(1/1)

Dead at birth (n=10) 128 (120-160) 0 AP -0 53.00 ± 4.67
   PP -100 (10/10)

*AP-anterior presentation, PP- posterior presentation

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
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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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