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THE EFFECT OF EXERCISE ON EQUINE ECG

By

ABD-EL-RAOF, Y. M. *AND ABOU-EL-BNLAN. G. E.**

In this work the horses were subjected to submaximal exercise for 20 minutes anc! physical mu! electrocardiographic examinations were carried out before and after exercise. It has been fund that after exercise respiratory and pulse rate increased while, all time intervals and durations were abbreviated cuu! decreased post-exercise. Heart rate reaching more than doable the resting values with spiking of the T waves. These changes were returned within 8 minutes of rest to the normal.

Introduction

Llectrocardiography encompasses the recording of the electrical activities generated by the heart over the skin surface via electrodes attached to the skin. These electrodes transmit the electrical informations to a machine called electrocardiograph which produce recording either on a monitor screen or on a paper which is called electrocardiogram (I CG), Edit-aryls, (1993). The cardiovascular system provides the link between pulmonary ventilation and oxygen usage at cellular level. During exercise efficient delivery of oxygen to working skeletal and cardiac muscles is vital. The equine cardiovascular response to increased demand for oxygen during exercise is achieved by relatively high rates which reach six to seven times of the resting value Leroux e! a! (1995). The increase in the stroke volume is related directly to myocardial contractility and power of ventricular muscle which are greatly strengthened by training. This effect of training is responsible for the lower heart rate in fit race horses compared with those unfit both at rest and during work, Reef

A

 (/985). Clmiiges in the equine f?CG during and after exercise were loss of F

waveforms when speed of work equal or greater than 200 meters / 15 secon

Abnormal horses showed significantly higher heart rates than normal horses

particular speed of work, P/rysick sheared and llanderson (1983). Exercise 4 excitement induce alterations in ECG including increased amplitude and peaking of

and T waves, shiltin'' oil f wave polarity and deviation of S-f segment, Senta et

(1970). 'f waves changes can occur in response to excitement or exercise. The

changes observed in horses after periods of exercise. All horses showed negative waves immediately alter exercise. In some ol'them this was followed by marked

positive deflection, 11o1)u)es and Rezukhani (1975). The aim of this worked

directed to study the exercise changes effect in the ECG in equine.

Material and METHODS
Five clinically healthy, parasite free horses (16-20 years old) used for the

of the effect of exercise on ECG patterns. Physical factor was applied in the form exercising the horses for 20 minutes. All these animals were subjected to clini examinations before and after exercise according to Kelly, (1989). Blood samp were collected before and after exercise without anticoagulant from jugular vein separation of clear and non-hemolysed sera. Both sodium and Potassium w determined by Diagnostic flame photometer, corning M 410, Ciba corni Diagnostics, Scientific instruments, Halstead Essex, England Cog 2C CElectrocardigraphic examinations were carried out.before and after exercise by ba apex lead system using Electrocardiographic monitor, Jorgen Krouse. Ilk-52! Maralcv-Denmark according to Hil4riq (1977) as the right forelimb electrode (R was placed on the right side of the neck along the jugular groove one third of the w

up the neck from the torso. ''The forelimb electrode (LA) was Placed on the ver iii idline Wider the apex of the heart. [3oth the hindlimb electrodes were remai

attached to the stifile.

Results AND .Discussion

Clinical examinations revealed profuse sweating, deep respiration,

mucous membranes and the apex beat was strong and clearly visible from both

of the thorax after exercise. On physical examination (Table 1), there 
significant increase in the Pulse and respiratory rates after exercise (110.00+3.15) (38.5 + 2.27) than before exercise ( 52.20 + 6.1 1) (12.62 ± 1.02) respectively. A non​significant rise of body temperature was recorded alter exercise. On auscultation of the cardiac area, the first and the second cardiac sounds were stronger and louder than normal with in creased heart rates. The elevated pulse rate was nearly returned to the normal limit (61.3 + 5.8) $ minutes post-exercise. The respiratory rate attained normal value (13.5 ± 0.81) 8 minutes post-exercise. The elevated body temperature was returned to normal Value (37.8 + 0.07) 25 minutes post-exercise. The increase of respiratory and pulse rates with exercise might be related to increased demand for oxygen with exercise, Leroux et a! (1995). The elevation of body temperature with exercise resulted from excessive production of energy produced through the process of glycolysis which is essential for muscular contraction. The profuse sweating with hurried respiration may be an attempt by the horse to dissipate the body heat. Such cxplainations were similar to that suggested by Guyton (1986). The profuse sweating may lead to loss of Sodium and Potassium in the sweat (132.5 + 1.06 m M/I) and (3.00 + 0.48 m M/L) compared to that recorded before exercise (138.3 ± 1.52 mM/L) and (3.41 ± 1.21 tnM/L) , table (1) . This loss of Sodium and Potassium resulted in decreased circulatory function and reduction in the atheletic performance, Gutivton (1986). All time durations of ECG waves were shortened with exercise as shown in table (2). Shortening observed in the duration of P wave (115 ± 13.72 ills), QRS (101 + 7.2 Ins), P-R interval (178 + 35.2 ms) and Q-T interval 374 + 41.3 ms) compared with those measured before exercise ( 155 + 27.4 ms) , (115 ± 12.8 ms). (276 ± 16.4 ms) and (446 f 27,4 nls), respectively. The 2 positive components of the P. wave were less evident and disappeared in some cases. 'l'hc findings were reported previously by illt'rille and O('ncrt (1977). "I'he T wave had lost most of its negative component and was of higher positive and peaked amplitude. These findings were coincided with those mentioned by Senta et al (1970). Post-exercise ECG changes were returned to normal within 8 minutes of rest when the heart rate returned to resting stage because the normal amplitude is unlikely to occur until heart rate approaches normal . These findings were agreed with those recorded by Physicic-Slrcard (1986).
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Fif. (1): ECG tracing for Clinically normal horse at rest showing 2 Positive
components of P waves are evident ( P1 * P2). P duration was 200 ms. QRS duration

was 120 ms. QRS amplitude was 2.5 mv. P-R interval was 220 ms. T waves have a

short positive amplitude as 0.5 mv. Q-T interval was 400 ms.
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Fig (2): ECG tracing of the same horse after exercise showing severe atrial
tachycardia (139/min.). The 2 positive components of P waves disappeared and P
wave duration was shortened (120 ms). The T waves became tall and spiked (2.2

mv). P-R interval decreased (200 ms). Q-T interval diminished (280 ms).

Abd-El-Raof and Abou EL-Encaj
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Table (1): The effect of exercise on pulse, respiration

temperature, k+ and Na+ levels in horses.

Pulse/min | Resp/min | Temp.°C | KtmM/L | Nat mM/L |
5220 12.62 37.51 341 1383
Before exercise
| +6.11 +1.02 +0.04 +1.21 £1.52
[ 11000% [385 %  |3842 3.00 s |
After exercise
4315 4227 4039 +0.48 +1.06
61.30 13.50 37.80 312 1344
After rest
+5.8 +0.81 +0.07 +0.93 +1.23

*  Significiantat P ? 0.05
**  Significiantat P ? 0.01

Table (2): The effect of exercise on equine ECG durations ang

amplitudes.
[ Before exercise | Afler exercise After rest

P wave duration (ms) | 155 +12.80 115+ 13.72* 1474922

P wave amplitude (mv) | 0.22 + 0.01 0.24+0.03 0.21 % 0.01

PR interval (ms) 276+ 16.4 178 £35.2* 268+ 134

QRS duration (ms) | 115 +0.9 101£72% 112+630

QRS amplitude (mv) | 2.41 1 0.04 2531007 2.48 £ 0.08

QT mterval (ms) 446274 3744413 % 427+10.22

T wave amplitude(mv) | 0.55 + 0.18 1487 0.45 * 061+ 034
Himin 5730 +6.02 110+ 10,01 * 62 421 .

*  Significiantat P? 0.05
** Significiantat P2 0.01
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Fig. (5): ECG tracing for the same horse after exercise showing reduction of time
intervals of all ECG waves. P wave duration was 120 ms, P-R interval was 200 ms,
QRS duration was 100 ms, Q-T interval was 320 ms. T waves amplitude were

increased (0.8 mv). QRS amplitude not changed. Heart rate was increased (100/min.).

Fig. (6):

waves amplitude was 0.5 mv. All time interval between waves were within normal

G tracing of the same horse 8 minutes afler rest showing bifid P waves, T

limits. 1R was 59/min.
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Fig. (3): ECG tracing from the same horse 8 minutes after rest showing that EC¢

waves were nearly returned to normal with slight elevation of the heart rate (76/min).
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Fig. (4): ECG tracing of another clinically normal horse before exer
demonstrating 2 positive components of P waves. P wave duration was 160 ms. Qf

duration was 120 my, QRS amplitude was 2.5 mv. Q-1 interval was 200 ms. ‘T wa

were positive and its amplitude was 0.5 ms. HL.R was 58/min.




