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 Hypertension refers to persistent pathologic 
elevation in systemic arterial blood pressure, especially 
constant elevations in systolic blood pressure (Chalhoub 
and Palma, 2017). Blood pressure measurement is not a 
widely conducted test in veterinary practice in India. The 
uncertain prevalence of hypertension in dogs and cats can 
be attributed to the absence of standardized measurement 
techniques, varying inclusion criteria, and inconsistent 
thresholds used for diagnosing hypertension in the field of 
veterinary medicine. These factors contribute to the 
challenge of interpreting prevalence data accurately 
(Acierno et al., 2018). Studies conducted on apparently 
healthy dogs have revealed a hypertension prevalence rate 
of 0.5% among a group of 400 dogs (McCubbin and 
Corcoran, 1953), 0.9% of 1000 young dogs (Katz et al., 
1957), 2% of 215 dogs (Hamilton et al., 1939), 10% of 102 
dogs (Remillard et al., 1991) and 13% of healthy Shetland 
Sheepdogs (Scansen et al., 2014). Primary/essential 
hypertension is unusual in dogs as hypertension in 
veterinary practice is most often associated with an 
underlying disease or condition (Brown and Henik, 1998).

MATERIALS AND METHODS

 The current study was conducted in client-owned 
dogs aged over 6 years that were presented to the 
Veterinary Clinical Complex, CVSc., Rajendranagar, 

Hyderabad during the period from January 2022 to August 
2022. After a thorough clinical examination, all these dogs 
were subjected to blood pressure measurement using a Vet 
Doppler BP machine following the standardized protocol 
proposed by the ACVIM guidelines (Acierno et al., 2018).

BP measurement:

 Blood pressure measurements were taken after a 5-
10 minute period of acclimatization in a quiet room to 
reduce anxiety or excitement-induced situational 
hypertension. All measurements were taken using cuffs 
that most nearly matched 30%-40% of the forelimb’s 
circumference. The hair was trimmed near the palmar 
metacarpal pad specifically at the superficial palmar 
arterial arch in order to take measurements of the forelimb. 
An occluding cuff was placed proximal to the point of flow 
detection (mid-radius in the forelimb). Measurements 
were taken while the cuff was situated at heart level. 
Ultrasonic coupling gel was applied on the concave 
surface of the Doppler transducer, and the transducer was 
either held steady during measurements or secured in place 
using adhesive tape. An audible pulse signal was acquired, 
and the cuff was pumped up using a bulb attached to a 
pressure gauge. The cuff was inflated to a pressure that was 
at least 40 mm Hg higher than the audible cut-off point of 
the signal. The cuff was then gradually released, and the 
pressure at which the Doppler signal was audible again 
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was noted as the systolic pressure. The diastolic pressure 
was then recorded at the point at which the audible signal 
abruptly changed in pitch or became muffled. The first 
measurement was discarded, and an average of 5-7 
successive stable indirect measurements were noted and 
the arithmetic mean was calculated (Stepien, 2017). Blood 
pressure measurement is depicted in Fig. 1.

 The categorisation of hypertension is based on the 
guidelines set forth by ACVIM consensus statement which 
characterizes hypertension as SBP ranging from 160 to 

179 mmHg and defines SBP180 mmHg as severe 

hypertension (Acierno et al., 2018). Hypertensive dogs 
were further classified into primary and secondary 
depending on whether they were associated with an 
underlying disease/condition or not. All the hypertensive 
dogs were subjected to hemato-biochemical analysis, 
radiography, ultrasonography, 2d-echocardiography and 
electrocardiography for the diagnosis of associated 
underlying disease if any. Echocardiography was 
performed using a Mindray Diagnostic Ultrasound 
machine with a cardiac probe of 3.5 MHz to obtain B and 
M-mode images of the heart. Electrocardiography was 
recorded using a BPL cardiart 9108-D, 12 lead ECG 
machine, in accordance with the standard protocol 
outlined by Tilley (1992). Lead II was used to interpret 
electrocardiogram variables.

RESULTS AND DISCUSSION

 During the study period (January 2022 to August 
2022), a total of 6856 dogs that were >6 years old were 
presented to the VCC, College of Veterinary Science, 
Rajendranagar, Hyderabad, Telangana. When all these 
dogs were subjected to blood pressure measurement, 87 
dogs of various breeds and genders were diagnosed with 
hypertension (>150 mm Hg) forming an incidence of 1.27 
percent. These findings are in agreement with McCubbin 
and Corcoran (1953), Katz et al. (1957), Michell and 
Bodey (1994) and Priyanka (2010). Among hypertensive 
dogs, 44.83 percent (39/87) were in the hypertensive stage 
and 55.17 percent (48/87) were in the severely 
hypertensive stage. This concurred with Littman et al. 
(1988), Priyanka (2010) and Cole et al. (2020) who 
observed the majority of hypertensive dogs were in the 
high-risk group. In contrary, Singla (2015) in his study 
reported that there were no dogs in the high-risk group. In 
the present study, secondary hypertension (90.80 percent) 
occurred more commonly than idiopathic hypertension 
(9.20 percent). These findings are in agreement with 
Bennardo (2005), Priyanka (2010) and Acierno et al. 
(2018). Priyanka (2010) in her study observed 89.63 
percent prevalence of secondary hypertension and 10.37 

Fig. 2. Age-wise incidence of hypertension
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Fig. 4. Breed-wise incidence of hypertension in dogs

Fig. 1. Measurement of blood pressure in a hypertensive dog
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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. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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 Hypertension refers to persistent pathologic 
elevation in systemic arterial blood pressure, especially 
constant elevations in systolic blood pressure (Chalhoub 
and Palma, 2017). Blood pressure measurement is not a 
widely conducted test in veterinary practice in India. The 
uncertain prevalence of hypertension in dogs and cats can 
be attributed to the absence of standardized measurement 
techniques, varying inclusion criteria, and inconsistent 
thresholds used for diagnosing hypertension in the field of 
veterinary medicine. These factors contribute to the 
challenge of interpreting prevalence data accurately 
(Acierno et al., 2018). Studies conducted on apparently 
healthy dogs have revealed a hypertension prevalence rate 
of 0.5% among a group of 400 dogs (McCubbin and 
Corcoran, 1953), 0.9% of 1000 young dogs (Katz et al., 
1957), 2% of 215 dogs (Hamilton et al., 1939), 10% of 102 
dogs (Remillard et al., 1991) and 13% of healthy Shetland 
Sheepdogs (Scansen et al., 2014). Primary/essential 
hypertension is unusual in dogs as hypertension in 
veterinary practice is most often associated with an 
underlying disease or condition (Brown and Henik, 1998).

MATERIALS AND METHODS

 The current study was conducted in client-owned 
dogs aged over 6 years that were presented to the 
Veterinary Clinical Complex, CVSc., Rajendranagar, 

Hyderabad during the period from January 2022 to August 
2022. After a thorough clinical examination, all these dogs 
were subjected to blood pressure measurement using a Vet 
Doppler BP machine following the standardized protocol 
proposed by the ACVIM guidelines (Acierno et al., 2018).

BP measurement:

 Blood pressure measurements were taken after a 5-
10 minute period of acclimatization in a quiet room to 
reduce anxiety or excitement-induced situational 
hypertension. All measurements were taken using cuffs 
that most nearly matched 30%-40% of the forelimb’s 
circumference. The hair was trimmed near the palmar 
metacarpal pad specifically at the superficial palmar 
arterial arch in order to take measurements of the forelimb. 
An occluding cuff was placed proximal to the point of flow 
detection (mid-radius in the forelimb). Measurements 
were taken while the cuff was situated at heart level. 
Ultrasonic coupling gel was applied on the concave 
surface of the Doppler transducer, and the transducer was 
either held steady during measurements or secured in place 
using adhesive tape. An audible pulse signal was acquired, 
and the cuff was pumped up using a bulb attached to a 
pressure gauge. The cuff was inflated to a pressure that was 
at least 40 mm Hg higher than the audible cut-off point of 
the signal. The cuff was then gradually released, and the 
pressure at which the Doppler signal was audible again 
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Spitz was the most affected (33.30 %) breed and the lowest incidence was noticed in the Pug (1.15%). Echocardiographic changes observed in 
hypertensive dogs were thickened left ventricular free wall and interventricular septum, hyperechoic/ thickened, and flail MV leaflets, dilatation of 
aortic root, increased LA/AO and dilated ventricles. Elevated R wave, elevated T wave along with ST segment slurring were the common ECG 
findings of the present study.

Keywords: Hypertension, incidence, dog
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was noted as the systolic pressure. The diastolic pressure 
was then recorded at the point at which the audible signal 
abruptly changed in pitch or became muffled. The first 
measurement was discarded, and an average of 5-7 
successive stable indirect measurements were noted and 
the arithmetic mean was calculated (Stepien, 2017). Blood 
pressure measurement is depicted in Fig. 1.

 The categorisation of hypertension is based on the 
guidelines set forth by ACVIM consensus statement which 
characterizes hypertension as SBP ranging from 160 to 

179 mmHg and defines SBP180 mmHg as severe 

hypertension (Acierno et al., 2018). Hypertensive dogs 
were further classified into primary and secondary 
depending on whether they were associated with an 
underlying disease/condition or not. All the hypertensive 
dogs were subjected to hemato-biochemical analysis, 
radiography, ultrasonography, 2d-echocardiography and 
electrocardiography for the diagnosis of associated 
underlying disease if any. Echocardiography was 
performed using a Mindray Diagnostic Ultrasound 
machine with a cardiac probe of 3.5 MHz to obtain B and 
M-mode images of the heart. Electrocardiography was 
recorded using a BPL cardiart 9108-D, 12 lead ECG 
machine, in accordance with the standard protocol 
outlined by Tilley (1992). Lead II was used to interpret 
electrocardiogram variables.

RESULTS AND DISCUSSION

 During the study period (January 2022 to August 
2022), a total of 6856 dogs that were >6 years old were 
presented to the VCC, College of Veterinary Science, 
Rajendranagar, Hyderabad, Telangana. When all these 
dogs were subjected to blood pressure measurement, 87 
dogs of various breeds and genders were diagnosed with 
hypertension (>150 mm Hg) forming an incidence of 1.27 
percent. These findings are in agreement with McCubbin 
and Corcoran (1953), Katz et al. (1957), Michell and 
Bodey (1994) and Priyanka (2010). Among hypertensive 
dogs, 44.83 percent (39/87) were in the hypertensive stage 
and 55.17 percent (48/87) were in the severely 
hypertensive stage. This concurred with Littman et al. 
(1988), Priyanka (2010) and Cole et al. (2020) who 
observed the majority of hypertensive dogs were in the 
high-risk group. In contrary, Singla (2015) in his study 
reported that there were no dogs in the high-risk group. In 
the present study, secondary hypertension (90.80 percent) 
occurred more commonly than idiopathic hypertension 
(9.20 percent). These findings are in agreement with 
Bennardo (2005), Priyanka (2010) and Acierno et al. 
(2018). Priyanka (2010) in her study observed 89.63 
percent prevalence of secondary hypertension and 10.37 

Fig. 2. Age-wise incidence of hypertension
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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

1 22

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.

REFERENCES

Al-Ani, F.K. and Vestweber, J. (2004). Parasitic diseases. In: Camel 

management and diseases. Al-Ani, F.K. (Edt.). Al-Sharq 
printing press, Jordan, pp. 419–444.

Chagas, A.C.S., Barros, L.D., Cotinguiba, F., Furlan, M., Giglioti, R., 
Oliveira, M.C.S. and Bizzo, H.R. (2012). In-vitro efficacy of 
plant extracts and synthesized substances on Rhipicephalus 
(Boophilus) microplus (Acari: Ixodidae). Parasitol. Res. 
110(1): 295-303.

Chen, Z., Van Mol, W., Vanhecke, M., Duchateau, L. a

SUMMARY

 The study was carried out to

Haryana Vet. (December, 2022) 61(2), 284-285

*Corresponding author: rashugoswami0911@gmail.com

How to cite: Goswtle. Haryana Vet. 62(1): 2-2.

HV-62-22 final for print

Percent identify

72.7

75.3

D
iv

er
ge

n
ce

99.0

80.1

95.0

95.5

73.8

65.7

83.9

72.9

83.3

39.1

39.9

98.8

97.4

82.7

85.4

70.9

19 19

19

74.3

76.9

82.1

96.2

95.8

75.4

67.1

85.7

74.4

85.2

40.3

37.3

98.5

15 15

5.4

4.5

25.8

2.3

15

86.5

81.7

95.8

95.5

97.5

97.2

87.2

77.6

99.0

85.1

97.5

48.4

37.7

95.5

97.8

16 16

3.5

22.1

7.3

16

82.8

81.9

96.9

93.0

98.1

97.9

83.7

74.3

95.6

82.8

96.1

45.9

35.5

96.4

95.7

94.1

17 17

22.8

6.3

17

66.8

66.1

83.3

78.4

81.9

85.0

68.6

60.4

77.9

68.1

78.6

43.9

78.1

78.2

76.5

78.1

18 18

28.3

18

19.2

20.6

97.9

24.6

27.2

30.4

20.8

18.0

22.1

19.5

24.5

17.1

13 13

134.9

134.9

176.0

160.3

190.5

134.9

13

71.3

74.0

99.7

78.4

93.8

94.4

72.3

64.5

82.3

71.5

81.6

36.0

39.9 39.9

14 14

1.2

4.7

3.7

25.9

1.2

14

98.2

84.2

95.8

96.6

97.2

97.2

99.8

8 8

1.9

3.3

2.8

47.7

152.5

5.3

5.7 5.7 5.7

2.6

4.4

23.6

7.9

8

85.3

80.5

95.595.5

94.4

97.2

96.9

86.3

76.5

9 9

2.9

2.6

49.5

171.8

5.0

0.5

3.2

22.5

7.6

9

92.8

84.2

95.5

98.0

96.9

96.5

97.4

87.1

96.6

10 10

2.9

44.0

157.4

5.3

3.7

3.8

21.7

7.9

10

79.0

75.3

63.9

95.2

95.9

97.9

82.7

71.2

91.1

79.0

11 11

47.3

145.5

5.4

6.1

2.6

3.2

21.6

8.2

11

63.7

55.9

31.6

67.8

61.6

63.6

69.3

62.4

63.8

67.0

65.2

12 12

152.7

60.1

58.2

48.8

52.5

56.1

62.2

12

61.8

94.8

77.6

89.4

2.9

2.9

3.2

3.6

2.1

50.3

153.6

5.8

4.4

2.9

2.1

16.8

4.7

6

90.5

81.0

95.8

96.6

97.5

97.2

0.2

1.6

2.7

2.6

39.6

152.5

4.8

5.6

1.9

3.9

22.2

7.5

7

64.7

5.1

4.7

4.7

4.3

4.3

4.7

4.7

4.7

49.9

134.9

1.8

0.3

4.3

3.2

18.9

1.0

3

73.1

95.1

3.1

3.2

3.5

3.5

2.9

2.0

2.1

42.4

145.5

6.0

6.7

3.2

3.6

18.5

8.9

4

69.5

95.5

81.8

0.0

2.6

2.9

2.9

3.2

1.9

54.9

153.6

5.3

3.9

2.6

1.9

20.7

5.2

5

13.7

4.7

2.9

2.9

3.2

1.5

1.8

1.1

2.7

2.6

49.9

171.8

5.3

5.7

1.8

3.5

23.6

7.9

1

0.7

10.2

4.2

4.7

17.2

16.8

7.1

17.1

7.6

65.8

134.9

1.8

2.3

8.4

5.7

25.3

4.4

2

1 1

2 2

3 3

4 4

5 5

6 6

1915 16 17 1813 148 9 10 11 126 73 4 51 2

19

15

16

17

18

13

14

8

9

10

11

12

1

2

3

4

5

6

7 7 7

83.3 62.1 70.2 62.578.3 JQ688412

KF564870

JX678261

KJ995525

KX274233

KP341659

JQ688410

GU133061

KC283190

AB743577

AB817059

AB553695

FN432335

KX657873

KX657875

KX639720

MN535799

KY889140

KX657874

G. crumenifer | Capra hircus | Ind

P. epiclitum | Bubalus bubalis | Ind

P. epiclitum | Bos indicus | Ind

P. leydeni | Bos taurus | Arg

P. cervi | Cervus elaphus | Croa

P. cervi | Bos grunniens | Chi

F. elongatus | Bos indicus | Ind

F. elongatus | Capra hircus | Ind

G. crumenifer | Bos indicus | Ind

Explanatum explanatum | Bubalus bubalis | Jap

Calicophoron microbothrium | Bos taurus | Egy

Fasciola gigantical | Bubalus bubalis | Egy

Haemonchus gigantical | Capra hircus | Italy

Paramphistomum epiclitum | Capra hircus | MTR

Paramphistomum epiclitum | Capra hircus | MTR

Fischoederius spp. | Capra hircus | MTR

Gastrothylax crumenifer | Capra hircus | MTR

Explanatum explanatum | Bubalus bubalis | MTR

Paramphistomum epiclitum | Bubalus bubalis | MTR

        KC283190 | G. crumenifer | Bos indicus | Ind

        KX639720 | Fischoederius spp. | Capra hircus | MTR s

        JQ688412 | G. crumenifer | Capra hircus | Ind

          JQ688410 | F. elongatus | Bos indicus | Ind

          GU133061 | F. elongatus | Capra hircus | Ind

       AB817059 | Calicophoron microbothrium | Bos taurus | Egy

         KX274233 | P. cervi | Cervus elaphus | Croa

         KP341659 | P. cervi | Bos grunniens | Chi

       MN535799 | Gastrothylax crumenifer | Capra hircus | MTR s

         KF564870 | P. epiclitum | Bubalus bubalis | Ind

         KX657874 | Paramphistomum epiclitum | Bubalus bubalis | MTR

         JX678261 | P. epiclitum | Bos indicus | Ind

         KX657873 | Paramphistomum epiclitum | Capra hircus | MTR s

         KX657875 | Paramphistomum epiclitum | Capra hircus | MTR s

   KJ995525 | P. leydeni | Bos taurus | Arg

AB743577 | Explanatum explanatum | Bubalus bubalis | Jap

                 KY889140 | Explanatum explanatum | Bubalus bubalis | MTR

                                                      AB553695 | Fasciola gigantical | Bubalus bubalis | Egy

                                                      FN432335 | Haemonchus gigantical | Capra hircus | Italy

0.1

39

1

23

31

88

48
31

86
57

81

Haryana Vet. (September, 2023) 62(SI-2), 



138

percent of idiopathic hypertension.

 Clinical signs suggestive of hypertension that were 
recorded in the dogs of the present study include recurrent 
epistaxis, systolic murmur, secondary glaucoma, acute 
onset of blindness, seizures and acute onset of head tilt and 
circling. In addition to signs of hypertension, dogs with 
secondary hypertension also exhibited the clinical signs of 
certain underlying diseases. Recorded clinical signs that 
were related to kidney disease were vomiting, hematuria, 
hematemesis, polyuria, polydipsia, weight loss, anemia, 
oliguria, emaciation, oral ulcers, dental tartar, stranguria, 
dribbling of urine; related to diabetes mellitus were 
polyuria, polydipsia, polyphagia, and emaciation. Few 

were also presented with icterus, ascites and edema and 
obesity, bilateral alopecia, delayed wound healing and rat-
tailed appearance suggesting chronic hepatitis and 
hypothyroidism. Clinical signs noticed in the present study 
might be due to the underlying disease and end-organ 
damage. Several authors stated that animals with 
secondary hypertension had varied clinical signs caused 
by the underlying diseases and the end organ damage 
(Brown et al., 2007; Mylonakis et al., 2008 and Grauer, 
2009).

 Dogs of different age groups i.e., 6-8 years, 8-10 
years, 10-12 years, and above 12 years showed an 
incidence of 34.48 percent (30/87), 17.24 percent (15/87), 
23.00 percent (20/87), 25.29 percent (22/87), respectively 
(Table 1 and Fig. 2). The current study found a high 
incidence of hypertension in dogs of 6-8 years age group 
followed by dogs of 12 years and above. The increased 
prevalence of hypertension in geriatric dogs might be due 
to age-related loss of arterial compliance and increased 
occurrence of the diseases associated with secondary 
hypertension in this group of dogs (Mosier, 1989). A 
higher incidence of hypertension in 6-8 years dogs could 

Table 1. Age-wise incidence of hypertension in dogs (n=87)

Age Number Percentage (%)

6-8 years 30 34.48

8-10 years 15 17.24

10-12 years 20 23.00

>12 years 22 25.29

Total 87 100

Table 2. Gender-wise incidence of hypertension in dogs (n=87)

Sex Number Percentage (%)

Male 49 56.32

Female 38 43.68

Total 87 100

Table 3. Breed-wise incidence of hypertension in dogs (n=87)

Breed Number Percentage (%)

Spitz 29 33.30

Labrador Retriever 15 17.24

German shepherd 9 10.34

Golden retriever 7 8.05

Dachshund 7 8.05

Non-descript 7 8.05

Lasha Apso 5 5.75

Cocker Spaniel 4 4.60

Rottweiler 3 3.45

Pug 1 1.15

Total 87 100

Fig. 6. Elevated R wave amplitude (3.0 mv) along with electrical alternans 
from a Cocker Spaniel with hypertension.

Fig. 7. ST segment depression or coving along with moderate increase 
in R wave amplitude in a Spitz with hypertension.

Fig. 5. 2d-echocardiogram m-mode image showing severe thick inter-
ventricular septum-suggestive of hypertrophic cardiomyopathy. 
Also note increased ejection indices.
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also be due to the overrepresentation of this age group in 
the study area. The incidence of hypertension among 
males and females was 56.32 percent (49/87) and 43.68 
percent (38/87) (Table 2 and Fig. 3). The higher blood 
pressure values recorded in male dogs when compared to 
female dogs of the present study could be attributed to 
larger body mass, larger heart size, and more cardiac 
output (Valtonen and Oksanen, 1972) or might be due to 
the increased ratio of males in the pet population. On the 
contrary, Meenu (2020) reported a higher incidence of 
hypertension in female obese dogs as compared to males. 
However, Perez-Sanchez et al. (2015) opined that there 
was no correlation between gender and elevated or 
reduced BP. Breed-wise incidence of hypertension was 
found to be higher among Spitz (33.30 percent), followed 
by Labrador Retriever (17.24 percent). Other breeds 
affected were German Shepherd (10.34 percent), Golden 
retriever, Dachshund and Non-descript (8.05 percent) 
each, Lasha Apso (5.75 percent), Cocker Spaniel (4.60 
percent), Rottweiler (3.45 percent) and lowest among Pug 
(1.15 percent) (Table 3 and Fig. 4). The breed-wise 
incidence of the present hypertensive dogs was found to be 
highest among Spitz (33.30 percent) and lowest among 
Pug (1.15 percent).

 As chronic kidney disease and Cushing’s disease 
have the greatest association with the development of 
hypertension in dogs, breeds susceptible to CKD and 
Cushing’s disease were commonly affected with 
hypertension. Karunanithy et al. (2021) reported the Spitz 
breed exhibited the highest incidence rate of kidney 
diseases while the Pug had the lowest. Priyanka (2010) 
reported the highest incidence of hypertension in the Spitz 
breed. Major echocardiographic changes observed in 
hypertensive dogs were thickened left ventricular free wall 
and interventricular septum (Fig. 5) in 14.94 percent 
(13/87), hyperechoic / thick and flail mitral valve leaflets 
resulting in mitral valve insufficiency and regurgitation in 
12.64 percent (11/87), dilatation of aortic root in 9.20 
percent (8/87), increased LA/AO in 4.60 percent (4/87), 
dilated ventricle in 3.45 percent (3/87). These findings are 
in accordance with the earlier reports of Nicolle et al. 
(2005), Lee and Hyun (2009) and Misbach et al. (2011). 
Functional/adaptive changes like ventricular hypertrophy 
in hypertensive dogs might be due to an increase in after-
load (Grauer, 2009). Hypertrophy occurs in an effort to 
normalize wall stress and preserve left ventricular (LV) 
chamber function (Chalhoub and Palma, 2017), 
enlargement of the proximal aorta in patients with 
systemic hypertension is due to elevated intra-aortic 
distending pressure (Palmieri et al., 2001). The degree of 
thickening of the LV free wall and interventricular septum 

suggested the chronic process of cardiac remodelling (Lee 
and Hyun, 2009).

 The electrocardiographic changes indicating left 
ventricular enlargement such as increased R wave 
amplitude was noticed in 29.89% of hypertensive dogs of 
the present study (Fig. 6). This is in accordance with 
Thiruselvame (2002) and Priyanka (2010) who reported an 
elevated amplitude of R wave in hypertensive dogs. Left 
ventricular hypertrophy occurs as a reaction of the heart to 
the increased afterload resulting from abnormally elevated 
arterial pressure (Snyder et al., 2001). Myocardial hypoxic 
changes like ST slurring and ST elevation are observed in 
16.09 percent and 9.20 percent, respectively (Fig. 7). This 
finding is in agreement with Lee and Hyun (2009) and 
Priyanka (2010). Chetboul et al. (2003) stated that 
increased afterload in hypertensive patients poses stress on 
cardiac muscles which results in hypoxic or ischemic 
changes in the myocardium. ECG abnormalities 
associated with electrolyte imbalance like tall T wave was 
another abnormality recorded in 21.84 percent of present 
hypertensive dogs, which might be due to hyperkalemia 
associated with kidney disease.

CONCLUSION

 According to the findings of the current study, the 
overall incidence of hypertension was 1.27% with the 
highest incidence of secondary hypertension (90.80%). A 
higher incidence of hypertension was found in dogs of the 
6-8 years age group followed by > 12 years and with males 
predominating over females, it showed an increased risk of 
hypertension among geriatric dogs. Hence, it may be 
concluded that geriatric dogs are more prone for degenerative 
diseases that may be presented with specific signs but 
hypertension, a silent killer may also be seriously considered 
for differential diagnosis.
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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percent of idiopathic hypertension.

 Clinical signs suggestive of hypertension that were 
recorded in the dogs of the present study include recurrent 
epistaxis, systolic murmur, secondary glaucoma, acute 
onset of blindness, seizures and acute onset of head tilt and 
circling. In addition to signs of hypertension, dogs with 
secondary hypertension also exhibited the clinical signs of 
certain underlying diseases. Recorded clinical signs that 
were related to kidney disease were vomiting, hematuria, 
hematemesis, polyuria, polydipsia, weight loss, anemia, 
oliguria, emaciation, oral ulcers, dental tartar, stranguria, 
dribbling of urine; related to diabetes mellitus were 
polyuria, polydipsia, polyphagia, and emaciation. Few 

were also presented with icterus, ascites and edema and 
obesity, bilateral alopecia, delayed wound healing and rat-
tailed appearance suggesting chronic hepatitis and 
hypothyroidism. Clinical signs noticed in the present study 
might be due to the underlying disease and end-organ 
damage. Several authors stated that animals with 
secondary hypertension had varied clinical signs caused 
by the underlying diseases and the end organ damage 
(Brown et al., 2007; Mylonakis et al., 2008 and Grauer, 
2009).

 Dogs of different age groups i.e., 6-8 years, 8-10 
years, 10-12 years, and above 12 years showed an 
incidence of 34.48 percent (30/87), 17.24 percent (15/87), 
23.00 percent (20/87), 25.29 percent (22/87), respectively 
(Table 1 and Fig. 2). The current study found a high 
incidence of hypertension in dogs of 6-8 years age group 
followed by dogs of 12 years and above. The increased 
prevalence of hypertension in geriatric dogs might be due 
to age-related loss of arterial compliance and increased 
occurrence of the diseases associated with secondary 
hypertension in this group of dogs (Mosier, 1989). A 
higher incidence of hypertension in 6-8 years dogs could 

Table 1. Age-wise incidence of hypertension in dogs (n=87)

Age Number Percentage (%)

6-8 years 30 34.48

8-10 years 15 17.24

10-12 years 20 23.00

>12 years 22 25.29

Total 87 100

Table 2. Gender-wise incidence of hypertension in dogs (n=87)

Sex Number Percentage (%)

Male 49 56.32

Female 38 43.68

Total 87 100

Table 3. Breed-wise incidence of hypertension in dogs (n=87)

Breed Number Percentage (%)

Spitz 29 33.30

Labrador Retriever 15 17.24

German shepherd 9 10.34

Golden retriever 7 8.05

Dachshund 7 8.05

Non-descript 7 8.05

Lasha Apso 5 5.75

Cocker Spaniel 4 4.60

Rottweiler 3 3.45

Pug 1 1.15

Total 87 100

Fig. 6. Elevated R wave amplitude (3.0 mv) along with electrical alternans 
from a Cocker Spaniel with hypertension.

Fig. 7. ST segment depression or coving along with moderate increase 
in R wave amplitude in a Spitz with hypertension.

Fig. 5. 2d-echocardiogram m-mode image showing severe thick inter-
ventricular septum-suggestive of hypertrophic cardiomyopathy. 
Also note increased ejection indices.
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also be due to the overrepresentation of this age group in 
the study area. The incidence of hypertension among 
males and females was 56.32 percent (49/87) and 43.68 
percent (38/87) (Table 2 and Fig. 3). The higher blood 
pressure values recorded in male dogs when compared to 
female dogs of the present study could be attributed to 
larger body mass, larger heart size, and more cardiac 
output (Valtonen and Oksanen, 1972) or might be due to 
the increased ratio of males in the pet population. On the 
contrary, Meenu (2020) reported a higher incidence of 
hypertension in female obese dogs as compared to males. 
However, Perez-Sanchez et al. (2015) opined that there 
was no correlation between gender and elevated or 
reduced BP. Breed-wise incidence of hypertension was 
found to be higher among Spitz (33.30 percent), followed 
by Labrador Retriever (17.24 percent). Other breeds 
affected were German Shepherd (10.34 percent), Golden 
retriever, Dachshund and Non-descript (8.05 percent) 
each, Lasha Apso (5.75 percent), Cocker Spaniel (4.60 
percent), Rottweiler (3.45 percent) and lowest among Pug 
(1.15 percent) (Table 3 and Fig. 4). The breed-wise 
incidence of the present hypertensive dogs was found to be 
highest among Spitz (33.30 percent) and lowest among 
Pug (1.15 percent).

 As chronic kidney disease and Cushing’s disease 
have the greatest association with the development of 
hypertension in dogs, breeds susceptible to CKD and 
Cushing’s disease were commonly affected with 
hypertension. Karunanithy et al. (2021) reported the Spitz 
breed exhibited the highest incidence rate of kidney 
diseases while the Pug had the lowest. Priyanka (2010) 
reported the highest incidence of hypertension in the Spitz 
breed. Major echocardiographic changes observed in 
hypertensive dogs were thickened left ventricular free wall 
and interventricular septum (Fig. 5) in 14.94 percent 
(13/87), hyperechoic / thick and flail mitral valve leaflets 
resulting in mitral valve insufficiency and regurgitation in 
12.64 percent (11/87), dilatation of aortic root in 9.20 
percent (8/87), increased LA/AO in 4.60 percent (4/87), 
dilated ventricle in 3.45 percent (3/87). These findings are 
in accordance with the earlier reports of Nicolle et al. 
(2005), Lee and Hyun (2009) and Misbach et al. (2011). 
Functional/adaptive changes like ventricular hypertrophy 
in hypertensive dogs might be due to an increase in after-
load (Grauer, 2009). Hypertrophy occurs in an effort to 
normalize wall stress and preserve left ventricular (LV) 
chamber function (Chalhoub and Palma, 2017), 
enlargement of the proximal aorta in patients with 
systemic hypertension is due to elevated intra-aortic 
distending pressure (Palmieri et al., 2001). The degree of 
thickening of the LV free wall and interventricular septum 

suggested the chronic process of cardiac remodelling (Lee 
and Hyun, 2009).

 The electrocardiographic changes indicating left 
ventricular enlargement such as increased R wave 
amplitude was noticed in 29.89% of hypertensive dogs of 
the present study (Fig. 6). This is in accordance with 
Thiruselvame (2002) and Priyanka (2010) who reported an 
elevated amplitude of R wave in hypertensive dogs. Left 
ventricular hypertrophy occurs as a reaction of the heart to 
the increased afterload resulting from abnormally elevated 
arterial pressure (Snyder et al., 2001). Myocardial hypoxic 
changes like ST slurring and ST elevation are observed in 
16.09 percent and 9.20 percent, respectively (Fig. 7). This 
finding is in agreement with Lee and Hyun (2009) and 
Priyanka (2010). Chetboul et al. (2003) stated that 
increased afterload in hypertensive patients poses stress on 
cardiac muscles which results in hypoxic or ischemic 
changes in the myocardium. ECG abnormalities 
associated with electrolyte imbalance like tall T wave was 
another abnormality recorded in 21.84 percent of present 
hypertensive dogs, which might be due to hyperkalemia 
associated with kidney disease.

CONCLUSION

 According to the findings of the current study, the 
overall incidence of hypertension was 1.27% with the 
highest incidence of secondary hypertension (90.80%). A 
higher incidence of hypertension was found in dogs of the 
6-8 years age group followed by > 12 years and with males 
predominating over females, it showed an increased risk of 
hypertension among geriatric dogs. Hence, it may be 
concluded that geriatric dogs are more prone for degenerative 
diseases that may be presented with specific signs but 
hypertension, a silent killer may also be seriously considered 
for differential diagnosis.
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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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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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 India is blessed with huge livestock population 
accounting 536.76 million; produced 198.4 million tones 
milk, 8.6 million tones meat, 36.76 million kg. wool along 
with hair, hides and pelts during 2019-20. Cattle play vital 
role in livestock production system contribute 36.04% of 
total livestock, 48.71% of milk, 3.59% of meat, and other 
by-products during 2019-20 (Basic Animal Husbandry 
Statistics, 2020). Contribution of livestock sector to total 
gross value added (GVA) and of agricultural and allied 
sector GVA was 6.17% and 30.87%, respectively at current 
prices during 2020-21 (Basic Animal Husbandry 
Statistics, 2020). Livestock provides livelihood to two-
third of the rural population and employment to about 
8.8% Indian population (Singh et al., 2020a). Therefore, 
livestock are considered as “moving banks” because of 
their potentiality to dispose off during emergencies and in 
cases of landless agricultural laborers many times it is the 
only capital resource they possess (Dash S., 2017 and 
Suthar et al., 2019). Basically, milk production depends on 
four dimensions of animal husbandry practices i.e., 
breeding, feeding, health-care and management practices. 
Overall economic return from individual animal depends 
upon various performance traits and management of 
production and reproduction is of utmost importance for 
successful dairying. (Meena et al., 2015; Meena et al., 
2017). Any impairment in normal reproductive function 
results into infertility or sterility of animal, leading to 
economic losses due to widening of dry period and inter 
calving interval, reducing calving and lactation during 

lifetime of animal in addition to culling of about 18-40% of 
cattle and buffalo (Meena et al., 2016). Frequent drought 
episode in the Western part of Rajasthan i.e., once in 3-4 
years (Dutta et al., 2015) adversely affects animal 
husbandry. The Western arid region of Rajasthan is 
dominated by “Tharparkar” cattle, one of the most 
important indigenous milch breed of cattle. Productive and 
reproductive performance of Tharparkar cattle were 
estimated at different farms in India. Kishore et al. (2016) 
estimated lactation length, lactation milk yield, 300 days 
milk yield and milk yield per day of lactation length in 
Tharparkar cattle were 279.19 ± 3.271 days, 2021.08 ± 
42.806 kg, 1970.32 ± 33.044 kg and 7.45 ± 0.088 kg, 
respectively. Mishra et al. (2017) estimated days to reach 
peak yield, peak yield, lactation milk yield, lactation 
length and milk yield per day of lactation length were as 
43.38 ± 0.66 days, 12.71 ± 0.13 kg, 2261.28 ± 37.26 kg, 
294.93 ± 2.58 days and 7.62 ± 0.10 kg, respectively. Age at 
first calving, service period, gestation period, dry period 
and inter-calving period were 1769.07 ± 29.80, 117.53 ± 
2.39, 281.62 ± 0.37, 105.03 ± 2.09 and 399.97 ± 2.44 days, 
respectively were assessed by Mishra et al. (2018). 
Drought has both primary and secondary effects on 
livestock concern with shortage of water, lack of 
availability of good quality and quantity feed, especially 
green fodder. The unavailability or insufficient amount of 
drinking water for livestock has negative impact on all 
performance indices and it may result in food insecurity, 
especially for smallholder farmers in developing countries 
(Akinmoladun et al., 2019). Keeping above facts in view, a 

SUMMARY

 The present study was conducted to access the productive and reproductive performance of indigenous cattle in severe drought prone districts 
of Rajasthan. A total of 300 livestock owners were selected from 20 villages of 10 tehsils of 5 districts of Rajasthan. Data on seven productive and 
reproductive performance traits of 434 indigenous cattle from 300 livestock owners were collected through structured interview schedule and results 
were as; average daily milk yield (lt.) 7.17±2.58, peak yield (lt.) 9.84±2.17, lactation length (months) 9.39±1.59, dry period (months) 3.11±0.82, age 
at first calving (years) 3.56±0.65, inter-calving interval (months) 14.94±1.89 and conception rate (times) 1.84±0.65. The results showed that average 
daily milk yield and peak yield were higher compared to national average of indigenous cattle whereas a short lactation length along with longer dry 
period, higher age at first calving and longer inter-calving interval were observed. Frequent drought episode resulted in shortage of fodder adversely 
affect the production and reproduction of cattle in term of low milk yield and poor conception. It can be suggested that fodder preservation and 
scientific animal husbandry practicesto be promoted for high productive and reproductive performance of cattle.
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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. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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