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Table 1. The mean (£SD) of heart rate (beat/min) in studied calves based on age and sex

Age
2 hours 6 hours | 12 hours | 24 hours | 48 hours | 72 hours 7 days 14 days 21 days .
old old old old old old old old olg | Weaning | Total
Sex
Male | 244.17% | °220.88% | 21505+ | 19582+ | “177.11+ | 116505+ | 914511+ | "29.47+ | 11629+ | 18811+ | 1705%
4.10 438 2.95 236 2.45 2.64 1.98 3 1.84 2.03 277
Fomale | ‘23711 | %229.55¢ | °215.33+ | 1935+ | “17644% | *162.22¢ | '142.66+ | 9129.33% | "116.66+ | '189.83+ | 169.26+
emale | 443 437 4.49 3.60 2.70 217 154 158 1.34 124 271
Total 40.54+ | P229.71+ | °215.2+ | 9194.62+ | €176.77+ | '163.6+ | 9143.85+ | M129.4+ | 118.48+ ig9+ 169.91+
3.04 3.05 2.68 2.15 18 1.69 1.24 164 111 1.16 1.95

Different letters: The difference is statistically significance (p<0.05).
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Table 2. Absolute frequency (%) of cardiac arrhythmias, considering their non-concomitant presence, in
studied calves based on age

Arrhythmia
E.A. W.P. S.A. S.AB. A.V.B2
Age

2 hours old 325 (71.42%) | 15 (42.85%) 1 (2.85%) 0 (0%) 0 (0%)

6 hours old 418 (51.42%) | 219 (54.28%) 1 (2.85%) 0 (0%) 0 (0%)

12 hours old 422 (62.85%) | 220 (57.14%) 5 (14.28%) 0 (0%) 0 (0%)

24 hours old 420 (57.14%) 416 (45.7%) 3 (8.57%) 0 (0%) 0 (0%)

48 hours old 323 (65.70%) | **°11 (31.42%) 7 (20%) 0 (0%) 0 (0%)

72 hours old 319 (54.28%) | 13 (37.14%) 4 (11.42%) 1 (2.85%) 0 (0%)

7 days old 315 (42.85%) | **°10 (28.57%) 6 (17.14%) 1 (2.85%) 0 (0%)
14 days old 423 (65.71%) bc4 (11.42%) 6 (17.14%) 2 (5.71%) 1 (2.85%)
21 days old 14 (40%) 2 (5.71%) 3 (8.57%) 1 (2.85%) 1 (2.85%)
Weaning b8 (22.85%) 1 (2.85%) 1 (2.85%) 3 (8.57%) 1 (2.85%)
Total 187 (53.42%) | 111 (31.71%) 37 (10.57%) 8 (2.28%) 3 (0.85%)

E.A.: Electrical alternans, W.P.: Wandering pacemaker, S.A.: Sinus arrhythmia, S.A.B.: Sinoatrial block and A.V. B2: Second
degree atrioventricular block.
Different letters: The difference is statistically significance (p<0.05).

Table 3. Absolute frequency (%) of cardiac arrhythmias, considering their non-concomitant presence, in
studied calves based on sex

Arrhythmia
E.A. W.P. S.A. S.AB. AV.B2
Sex
Male 96 (57.05%) 50 (29.41%) 17 (10%) 4 (2.35%) 0 (0%)
Female 91 (50.55%) 61 (33.88%) 20 (11.11%) 4 (2.22%) 0 (0%)
Total 187 (53.42%) | 111 (31.71%) 37 (10.57%) 8 (2.28%) 3 (0.85%)

E.A.: Electrical alternans, W.P.: Wandering pacemaker, S.A.: Sinus arrhythmia, S.A.B.: Sinoatrial block and A.V. B2: Second
degree atrioventricular block.
(p>0.5%).
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Table 4. Absolute frequency (%) of cardiac arrhythmias, considering their concomitant presence, in

studied calves based on age

Age
2 hours 6 hours 12 hours | 24 hours | 48hours | 72 hours 7 days 14 days 21 days Weanin Total
old old old old old old old old old g
Arrhythmi
None 2 2 0 3 3 5 12 8 19 25 79
(5.711%) | (5.71%) (0%) (8.57%) | (8.57%) | (14.28%) | (34.28%) | (22.85%) | (54.28%) | (71.42%) | (22.57%)
EA 17 14 15 16 17 15 12 19 12 6 143
i (4857%) | (40%) | (85.42%) | (45.71%) | (48.57%) | (85.42%) | (34.28%) | (54.28%) | (34.28%) | (17.14%) | (40.85%)
WP 8 14 10 9 6 10 4 0 0 0 61
o (22.85%) | (40%) | (28.57%) | 925.71%) | (17.14%) | (28.57%) | (11.42%) | (0%) (0%) (0%) | (17.42%)
EA+WP 7 4 5 4 2 0 0 0 0 0 22
e (20%) (11.42%) | (14.28%) | (11.42%) | (5.71%) (0%) (0%) (0%) (0%) (0%) (6.28%)
W.PASA 0 1 3 3 1 1 4 2 1 0 16
A (0%) (2.85%) | (857%) | (8.57%) | (2.85%) | (2.85%) | (11.42%) | (5.71%) | (2.85%) (0%) (4.57%)
EA+SA 1 0 0 0 2 2 1 1 0 0 7
e (2.85%) (0%) (0%) (0%) (5.71%) | (5.71%) | (2.85%) | (2.85%) (0%) (0%) (2%)
E.A+W.P.+ 0 0 2 0 2 1 1 0 1 0 7
S.A. (0%) (0%) (5.71%) (0%) (5.71%) | (2.85%) | (2.85%) (0%) (2.85%) (0%) (2%)
E.A+W.P.+ 0 0 0 0 2 1 1 2 00 1 5
S.AB (0%) (0%) (0%) (0%) (5.71%) | (2.85%) | (2.85%) | (5.71%) (0%) (2.85%) | (1.42%)
SA 0 0 0 0 2 0 0 2 00 0 4
o (0%) (0%) (0%) (0%) (5.71%) (0%) (0%) (5.71%) (0%) (0%) (1.14%)
SAB 0 0 0 0 0 0 0 0 1 2 3
M (0%) (0%) (0%) (0%) (0%) (0%) (0%) (0%) (2.85%) | (5.71%) | (0.85%)
E.A+S.A+ 0 0 0 0 0 0 0 1 1 1 3
A.V.B2. (0%) (0%) (0%) (0%) (0%) (0%) (0%) (2.85%) | (2.85%) | (2.85%) | (0.85%)

E.A.: Electrical alternans, W.P.: Wandering pacemaker, S.A.: Sinus arrhythmia, S.A.B.: Sinoatrial block and A.V. B2: Second

degree atrioventricular block.
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Table 5. Absolute frequency (%) of cardiac arrhythmias, considering
their concomitant presence, in studied calves based on sex

Sex
Male Female Total
Arrhythmia
None 35 44 79
(20.58%) | (24.44%) | (22.57%)
EA 77 66 143
o (45.29%) | (36.66%) | (40.85%)
WP 28 33 61
- (16.47%) | (18.33%) | (17.42%)
9 13 22
EA+W.P. (5.29%) | (7.22%) | (6.28%)
7 9 16
WPASA. @.11%) | (5%) | (4.57%)
E.A+S.A. 4 3 /
(2.35%) | (1.66%) | (2%)
E.A+W.P.+ 3 4 7
S.A. (1.76%) | (2.22%) | (2%)
E.A+W.P.+ 3 2 5
S.AB (1.76%) | (1.11%) | (1.42%)
SA 3 1 4
o (1.76%) | (0.55%) | (1.14%)
1 2 3
SAB. (0.58%) | (1.11%) | (0.85%)
0 3 3
E.A+S.A+ AV.B2. (0%) (166%) | (0.85%)

E.A.: Electrical alternans, W.P.: Wandering pacemaker, S.A.: Sinus
arrhythmia, S.A.B.: Sinoatrial block and A.V. B2: Second degree
atrioventricular block.

EENEE

Fig 2. Electrical alternaIs in a female 21-day-old Fig 1. Normal ECG in a male weaning calf
calf (Base-Apex lead, 25mm/s and 10 mm= 1mv). (Base-Apex lead, 25mm/s and 10 mm= 1mv).
I
A A " A r A ‘if--"*'—““ HS [[.j\ A f,»'\.f\ﬂtf\/\,\ ‘,A.,f‘u\]r/‘\f\ ! [Jk/\,«i
I <t e
Fig 4. Sinus arrhythmia in a female weaning calf Fig 3. Wandering pacemaker in a male
(Base-Apex lead, 25mm/s and 10 mm= 1mv). weaning calf (Base-Apex lead, 25mm/s and
10 mm= 1mv).
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Fig 5. Sinoatrial block in a male 14-day-old

Fig 6. Second-degree atrioventrivular block in a (Base-Apex lead, 25mm/s and 10 mm= 1mv).

female weaning calf (Base-Apex lead, 25mm/s and
10 mm= 1mv).
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Abstract

This study aimed to determine the prevalence of physiological arrhythmias in the apparently healthy preweaning
Holstein calves. For this purpose, 35 calves were examined. In each case, a history of a calf and its mother was
obtained, and clinical examinations and electrocardiography (base-apex lead) were done at 2, 6, 12, 24, 48 and 72
hours and 7, 14 and 21 days after birth, and weaning. The results showed that out of a total of 350
electrocardiograms, 79 or 22.58% had no arrhythmias, and in relation to the rest of them (271 or 77.24%), at least
one type of arrhythmia (electrical alternans, wandering pacemaker, sinus arrhythmia, sinoatrial block and second-
degree atrioventricular block) was recorded. The frequencies of these arrhythmias were 187, 111, 37, 8 and 3,
respectively, which occurred independently or simultaneously. The most prevalent times of the occurrence of four
first pre mentioned arrhythmia were 2 hours, 12 hours and 48 hours after birth and weaning, respectively. The
second-degree atrioventricular block was visible in the second and third weeks after the calf's birth and at the time
of the weaning. Statistical analysis indicated that the effect of age on the presence of these arrhythmias for electrical
alternans and wandering pacemaker was significant. The effect of sex on the frequency of arrhythmias was not
detected. It seems that the special conditions in the neonatal calves, due to reasons such as adaptation to the external
uterine environment, are responsible for the presence of a significant number of physiological arrhythmias in this
age group.
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