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2011). Approaches have been made using PCR in DNAs 
extracted by various ways from the passed out faecal 
oocysts which claimed to be sensitive but with a highly 
variable results (Zhao et al., 2001) due to several limiting 
factors like low concentration of oocysts, infective DNA 
extraction during disruption of resistant oocyst wall and 
faecal inhibition in PCR (Farnandez et al., 2003 and Kumar 
et al., 2014). Thus, the bottleneck of an effective molecular 
diagnostic procedure is stated not to be the PCR 
amplification of genomic coccidia DNA but rather the 
preparation of DNA from the oocysts samples (Farnandez 
et al., 2003). In the present study, PCR based test, for 
identification of Eimeria species was performed in gut 
tissue samples of experimentally infected chickens. The 
experiment was successful as reported by Nolan et al. 
(2015). Positive PCR indicated presence of developing 
stages of parasites in gut tissues which could help early 
detection and discrimination of Eimeria spp. in clinical as 
well as subclinical field cases even before the shedding of 
oocysts in faeces as suggested by Hassan et al. (2016).

 Conclusively, the present study confirms presence 
of E. tenella, E. acervulina, E. mitis and E. maxima 
circulating in the broiler chicken farms of the study area 
and gut tissue is suggested to be better option for use in 
molecular discrimination of Eimeria spp. when faecal 
oocysts fail to yield optimum result.
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 Cardiac problems are commonly encountered non 

infectious disease entities in the aging pet population. The 

importance of heart diseases as a common clinical problem 

is reflected in the form of increased incidence of cardiac 

failure which is one of the major causes of death in dogs. 

Canine cardiac diseases are complex, devastating and 

considered as silent killer (Parker et al., 2006). According 

to the information disseminated by American Veterinary 

Medical Association (AVMA), one in ten dogs has heart 

disease (Dove, 2001). Myocardial diseases, valvular diseases, 

arrhythmias and pericardial diseases are commonly 

recognized cardiac diseases in canines. These are manifested 

by coughing, dyspnoea, exercise intolerance, abdominal 

distension, syncope and cyanosis. Therefore, presence of 

any of these signs may indicate presence of cardiac problem 

in dogs (Ware, 2009). Looking to the above findings and 

increasing current status of cardiac diseases in pet 

population due to increased awareness and infrastructure 

facilities, the present study was planned to study 

occurrence of canine cardiac diseases in south Gujarat.

MATERIALS AND METHODS

Study area: The present work was carried out in southern 

region of Gujarat majorly covering city areas of Navsari, 

Surat, Valsad and Vapi dog population which come as 

referral in Veterinary Clinical Complex during a period 

from April, 2018 to March, 2020. Study was conducted by 

Department of Veterinary Medicine in collaboration with 

Department of Veterinary Clinical Complex (VCC), 

College of Veterinary Science and Animal Husbandry, 

*Corresponding author: mdpatel@nau.in 

NAU, Navsari, Gujarat, India.

Selection of cases: Dogs presented at VCC with one or 
more clinical signs of cardiac involvement like dyspnoea, 
exercise intolerance, syncope, cyanosis, peripheral edema, 
ascites, cough and murmur on auscultation were suspected 
for cardiac abnormalities and screened further for 
confirmatory diagnosis using radiography, electrocardiography 
and echocardiography. In thoracic radiography, Vertebral 
Heart Score was calculated as suggested by Buchanan and 
Bucheler (1995). Electrocardiography was recorded by 
using Scheller ECG unit and interpreted as per guidelines 
given by Tilley et al. (2008).  The echocardiography was 
performed with phased array Cardiac Probe PA320 with 
frequency ranged between 5.0 to 8.0 MHz. 2-Dimensional 
(2-D), Motion-Mode (M-mode) imaging as per standard 
protocols followed by Boon et al. (1983). Important 
epidemiological information was collected during clinical 
examination. Based on history, clinical examination (Fig. 1), 
radiography (Fig. 2), ECG (Fig. 3&4) and echocardiography 
(Fig. 5), the cases of cardiac abnormalities were identified 
and grouped as per age (<3 years, 3-6 years and >6years), 
breed and sex of the dogs.

Statistical analysis: Data were analyzed by chi-square 

test at 5% probability and confidence interval at 95% on 

IBM SPSS statistical software version 20.

RESULTS AND DISCUSSION

 During study period, 56 dogs were confirmed for 
various cardiovascular abnormalities out of total 6366 
registered dogs at VCC which contributed 0.88 percent 
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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Fig. 3. Parity wise incidence of pyometraFig. 2.  Predominant breed wise incidence of pyometra

Table 2

Occurrence of various microscopic lesions in intestine of broilers

Organ� Congestion� Haemorrhages� Edema� Degeneration/necrosis� Inflammation

� No.� (%)� No.� (%)� No.� (%)� No.� (%)� No.� (%)

Intestine� 106� 82.1� 41� 31.7� 63� 48.8� 111� 86.0� 97� 75.1

Table 3

Occurrence of various gross lesions in liver of broilers

Organ � Congestion � Haemorrhages � Enlargement � Necrosis � Fatty changes � Perihepatitis 

� No. � (%) � No. � (%) � No � � No. � (%) � No. � (%) � No. � (%)

Liver � 118 � 84.8� 33 � 23.7 � 106 � 76.2 �  44� 31.6 � 29 � 20.8� 101 � 72.6

Table 4

Occurrence of various microscopic lesions in liver of broilers

Organ � Congestion � Haemorrhages � Degeneration and necrosis� hepatitis� perihepatitis

� No. � (%) � No. � (%) � No. � % � No. � (%)� No. � %

Liver �  128� 92 .0� 72 � 51.7 � 67 � 48.2�  47� 33.8 �  60� 43.1

Table 1

 Occurrence of various gross lesions in intestine of broilers.

Organ � Congestion � Haemorrhages � Necrosis Enteritis

� No. � (%) � No. � (%)� No. � (%) � No. � (%)

Intestine � 101� 78.3� 27�  20.9� 16� 12.4 � 92� 71.3

Fig. 3.  Reduction in size of cutaneous masses in TVT in the dog after 1 
week of treatment with vincristine sulphate. Fig.1. Total number of parasitic infections in different ruminant 

species (n=24)
Fig. 2. Percentage of parasitic infections in different species of 

ruminant carcasses (n=24)
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Total Sperm morphological abnormalities (%) (Mean±SE) in pre-freeze 
semen of stallion

Total Sperm morphological abnormalities (Mean±SE) in post-thaw 
semen of stallions.

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)



overall occurence of cardiac abnormalities. Similar trends 
of occurence of various cardiac abnormalities were previously 
reported by Himalini et al. (2017) and Thirunavukkarasu 
(2019) who had observed 1.61 percent and 0.37 percent 
prevalence of various cardiovascular diseases in dogs, 
respectively. On the contrary, a previous report from Gujarat 
recorded comparatively higher (7.67%) prevalence of 
cardiac diseases in dogs (Devi, 2008). The higher 
occurence noticed by previous author could be due to large 
study area and sample size. In the study, dilated cardiomyopathy 
showed the highest occurence (33/58.93%) followed by 
pericardial effusion (12/21.43%), mitral valve disease 
(06/10.71%), hypertrophic cardiomyopathy (04/7.14%) and 
cardiac tumor (01/1.79%). Previously, Thirunavukkarasu 
(2014) also observed maximum cases of DCM (54.72%) 
followed by MVD (36.79%), pericardial effusion (5.66%) 
and hypertrophic cardiomyopathy (2.83%) amongst 
observed cardiac abnormalities. Whereas, Garncarz et al. 
(2013) stated that the most frequent heart disease 
recognized in dogs throughout the world is chronic 
valvular disease. In this context, Vishnurahav et al. (2018) 
reported higher occurrence of atrioventricularvalvular 
diseases (45.6%) followed by dilated cardiomyopathy 
(43.85%). Occurrence of hypertrophic cardiomyopathy 
(0.94%) was also recorded by Satishkumar et al. (2010) as 
observed in present study but he opined that hypertrophic 
cardiomyopathy typically affects cat and quiet uncommon 
in dogs. During the study, authors diagnosed a case of 
cardiac tumour in a stray dog with severe ascites.

 Age wise higher occurence of cardiac abnormalities 
was observed in dogs aged above 6 years (50%) followed 
by 3-6 years (41.07%) and the lowest in dogs aged below 3 
years (8.93%) (Table 1). The finding of higher occurence 
in dog aged above 6 years is in accordance with 
Thangapandiyan et al. (2016) and Himalini et al. (2017). 
Elderly dogs have multiple patho-physiological 
conditions and aging is associated with the structural and 
functional changes in the cardiac pacemaker and its 
conduction system could be possible cause of higher 
frequency of cardiovascular diseases in aged dogs (Berg 
and Wingfield, 1999). Hence, it can be the probable reason 
for developing higher affection of cardiac diseases in adult 
dogs.

 Significantly higher occurence of cardiac abnormalities 
was observed in Labrador Retriever (57.14%) followed by 
Non-descript (16.07%), German Shepherd and Pug 
(5.36% each) (Table 1). Similarly, the highest occurence  
of cardiac diseases in Labrador Retriever had been 
reported by Thirunavukkarasu (2019) and Himalini et al. 
(2017). The higher occurence in Labrador breed could be 
due to higher preference of this breed due to its popularity 
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Fig. 4. Low voltage R wave, Bifid P wave with electrical alternans in 
Pericardial effusion

Fig. 3. Atrial fibrillation with Peak R wave and ST coving in DCM 
affected dog

Fig. 2. VHS measurement in lateral thoracic radiograph of DCM 
affected dog

Fig. 1. Ascites in DCM affected dog

than any other breed in Gujarat. Further, Ettinger and 
Feldman (2005) also stated that cardiovascular disease are 
most commonly seen in large and giant breeds of dogs and 

higher breed wise affection of cardiovascular disease is 
due to breed popularity than a true frequency of disease. 
Comparatively occurence of cardiac abnormalities in 
males (67.86%) than in females (32.14%) is in agreement 
with previous reports (Ettinger and Feldman, 2005; Devi, 
2008; Himalini et al., 2017; Vishnurahav et al., 2018).

CONCLUSION

 The results of present study showed higher 
occurrence of dilated cardiomyopathy in aged male 
Labrador Retriever dogs. The results showed that the adult 
male dogs (>3 years) are more likely to be affected with 
various cardiac abnormalities with age progression, 
therefore, periodically screening for presence of any 
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Table 1

Occurrence of cardiac diseases with relation to breed, age 
and sex

Parameters No. of Cases Percentage p values

AGE
< 3 year 5 08.93 0.198
3-6  years 23 41.07
>6 years 28 50.00
Total 56 100.00

BREED
Bullmastiff 01 01.79 0.043*
Cocker Spaniel 02 03.57
Dachshund 01 01.79
Doberman Pinscher 02 03.57
German Shephard 03 05.36
Golden Retriever 02 03.57
Labrador Retriever 32 57.14
Lhasa Apso 01 01.79
Pug 03 05.36
Non-Descript 09 16.07
Total 56 100.00

GENDER
Male 38 67.86 0.891
Female 18 32.14
Total 56 100.00

* indicates significance at p<0.05

Fig. 5. Dilated four chambers in DCM affected dog (RPLAX view)

cardiac modalities is advisable in aged dogs.
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Fig. 3. Parity wise incidence of pyometraFig. 2.  Predominant breed wise incidence of pyometra

Table 2

Occurrence of various microscopic lesions in intestine of broilers

Organ� Congestion� Haemorrhages� Edema� Degeneration/necrosis� Inflammation

� No.� (%)� No.� (%)� No.� (%)� No.� (%)� No.� (%)

Intestine� 106� 82.1� 41� 31.7� 63� 48.8� 111� 86.0� 97� 75.1

Table 3

Occurrence of various gross lesions in liver of broilers

Organ � Congestion � Haemorrhages � Enlargement � Necrosis � Fatty changes � Perihepatitis 

� No. � (%) � No. � (%) � No � � No. � (%) � No. � (%) � No. � (%)

Liver � 118 � 84.8� 33 � 23.7 � 106 � 76.2 �  44� 31.6 � 29 � 20.8� 101 � 72.6

Table 4

Occurrence of various microscopic lesions in liver of broilers

Organ � Congestion � Haemorrhages � Degeneration and necrosis� hepatitis� perihepatitis

� No. � (%) � No. � (%) � No. � % � No. � (%)� No. � %

Liver �  128� 92 .0� 72 � 51.7 � 67 � 48.2�  47� 33.8 �  60� 43.1

Table 1

 Occurrence of various gross lesions in intestine of broilers.

Organ � Congestion � Haemorrhages � Necrosis Enteritis

� No. � (%) � No. � (%)� No. � (%) � No. � (%)

Intestine � 101� 78.3� 27�  20.9� 16� 12.4 � 92� 71.3

Fig. 3.  Reduction in size of cutaneous masses in TVT in the dog after 1 
week of treatment with vincristine sulphate. Fig.1. Total number of parasitic infections in different ruminant 

species (n=24)
Fig. 2. Percentage of parasitic infections in different species of 

ruminant carcasses (n=24)
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semen of stallion

Total Sperm morphological abnormalities (Mean±SE) in post-thaw 
semen of stallions.

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)



overall occurence of cardiac abnormalities. Similar trends 
of occurence of various cardiac abnormalities were previously 
reported by Himalini et al. (2017) and Thirunavukkarasu 
(2019) who had observed 1.61 percent and 0.37 percent 
prevalence of various cardiovascular diseases in dogs, 
respectively. On the contrary, a previous report from Gujarat 
recorded comparatively higher (7.67%) prevalence of 
cardiac diseases in dogs (Devi, 2008). The higher 
occurence noticed by previous author could be due to large 
study area and sample size. In the study, dilated cardiomyopathy 
showed the highest occurence (33/58.93%) followed by 
pericardial effusion (12/21.43%), mitral valve disease 
(06/10.71%), hypertrophic cardiomyopathy (04/7.14%) and 
cardiac tumor (01/1.79%). Previously, Thirunavukkarasu 
(2014) also observed maximum cases of DCM (54.72%) 
followed by MVD (36.79%), pericardial effusion (5.66%) 
and hypertrophic cardiomyopathy (2.83%) amongst 
observed cardiac abnormalities. Whereas, Garncarz et al. 
(2013) stated that the most frequent heart disease 
recognized in dogs throughout the world is chronic 
valvular disease. In this context, Vishnurahav et al. (2018) 
reported higher occurrence of atrioventricularvalvular 
diseases (45.6%) followed by dilated cardiomyopathy 
(43.85%). Occurrence of hypertrophic cardiomyopathy 
(0.94%) was also recorded by Satishkumar et al. (2010) as 
observed in present study but he opined that hypertrophic 
cardiomyopathy typically affects cat and quiet uncommon 
in dogs. During the study, authors diagnosed a case of 
cardiac tumour in a stray dog with severe ascites.

 Age wise higher occurence of cardiac abnormalities 
was observed in dogs aged above 6 years (50%) followed 
by 3-6 years (41.07%) and the lowest in dogs aged below 3 
years (8.93%) (Table 1). The finding of higher occurence 
in dog aged above 6 years is in accordance with 
Thangapandiyan et al. (2016) and Himalini et al. (2017). 
Elderly dogs have multiple patho-physiological 
conditions and aging is associated with the structural and 
functional changes in the cardiac pacemaker and its 
conduction system could be possible cause of higher 
frequency of cardiovascular diseases in aged dogs (Berg 
and Wingfield, 1999). Hence, it can be the probable reason 
for developing higher affection of cardiac diseases in adult 
dogs.

 Significantly higher occurence of cardiac abnormalities 
was observed in Labrador Retriever (57.14%) followed by 
Non-descript (16.07%), German Shepherd and Pug 
(5.36% each) (Table 1). Similarly, the highest occurence  
of cardiac diseases in Labrador Retriever had been 
reported by Thirunavukkarasu (2019) and Himalini et al. 
(2017). The higher occurence in Labrador breed could be 
due to higher preference of this breed due to its popularity 
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Fig. 4. Low voltage R wave, Bifid P wave with electrical alternans in 
Pericardial effusion

Fig. 3. Atrial fibrillation with Peak R wave and ST coving in DCM 
affected dog

Fig. 2. VHS measurement in lateral thoracic radiograph of DCM 
affected dog

Fig. 1. Ascites in DCM affected dog

than any other breed in Gujarat. Further, Ettinger and 
Feldman (2005) also stated that cardiovascular disease are 
most commonly seen in large and giant breeds of dogs and 

higher breed wise affection of cardiovascular disease is 
due to breed popularity than a true frequency of disease. 
Comparatively occurence of cardiac abnormalities in 
males (67.86%) than in females (32.14%) is in agreement 
with previous reports (Ettinger and Feldman, 2005; Devi, 
2008; Himalini et al., 2017; Vishnurahav et al., 2018).

CONCLUSION

 The results of present study showed higher 
occurrence of dilated cardiomyopathy in aged male 
Labrador Retriever dogs. The results showed that the adult 
male dogs (>3 years) are more likely to be affected with 
various cardiac abnormalities with age progression, 
therefore, periodically screening for presence of any 

257

Table 1

Occurrence of cardiac diseases with relation to breed, age 
and sex

Parameters No. of Cases Percentage p values

AGE
< 3 year 5 08.93 0.198
3-6  years 23 41.07
>6 years 28 50.00
Total 56 100.00

BREED
Bullmastiff 01 01.79 0.043*
Cocker Spaniel 02 03.57
Dachshund 01 01.79
Doberman Pinscher 02 03.57
German Shephard 03 05.36
Golden Retriever 02 03.57
Labrador Retriever 32 57.14
Lhasa Apso 01 01.79
Pug 03 05.36
Non-Descript 09 16.07
Total 56 100.00

GENDER
Male 38 67.86 0.891
Female 18 32.14
Total 56 100.00

* indicates significance at p<0.05

Fig. 5. Dilated four chambers in DCM affected dog (RPLAX view)

cardiac modalities is advisable in aged dogs.
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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Fig. 3. Parity wise incidence of pyometraFig. 2.  Predominant breed wise incidence of pyometra

Table 2

Occurrence of various microscopic lesions in intestine of broilers

Organ� Congestion� Haemorrhages� Edema� Degeneration/necrosis� Inflammation

� No.� (%)� No.� (%)� No.� (%)� No.� (%)� No.� (%)

Intestine� 106� 82.1� 41� 31.7� 63� 48.8� 111� 86.0� 97� 75.1

Table 3

Occurrence of various gross lesions in liver of broilers

Organ � Congestion � Haemorrhages � Enlargement � Necrosis � Fatty changes � Perihepatitis 

� No. � (%) � No. � (%) � No � � No. � (%) � No. � (%) � No. � (%)

Liver � 118 � 84.8� 33 � 23.7 � 106 � 76.2 �  44� 31.6 � 29 � 20.8� 101 � 72.6

Table 4

Occurrence of various microscopic lesions in liver of broilers

Organ � Congestion � Haemorrhages � Degeneration and necrosis� hepatitis� perihepatitis

� No. � (%) � No. � (%) � No. � % � No. � (%)� No. � %

Liver �  128� 92 .0� 72 � 51.7 � 67 � 48.2�  47� 33.8 �  60� 43.1

Table 1

 Occurrence of various gross lesions in intestine of broilers.

Organ � Congestion � Haemorrhages � Necrosis Enteritis

� No. � (%) � No. � (%)� No. � (%) � No. � (%)

Intestine � 101� 78.3� 27�  20.9� 16� 12.4 � 92� 71.3

Fig. 3.  Reduction in size of cutaneous masses in TVT in the dog after 1 
week of treatment with vincristine sulphate. Fig.1. Total number of parasitic infections in different ruminant 

species (n=24)
Fig. 2. Percentage of parasitic infections in different species of 

ruminant carcasses (n=24)
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Parasitic ova/oocysts

Total Sperm morphological abnormalities (%) (Mean±SE) in pre-freeze 
semen of stallion

Total Sperm morphological abnormalities (Mean±SE) in post-thaw 
semen of stallions.

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)


