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ABSTRACT

Pneumonia is caused by several factors in the Isoradich could lead to some changes in heart's
electrocardiogram. This study was conducted forpghepose of studying the electrocardiographic cresmgmong
the horses suffering from pneumonia. The curramdystvas carried out on 25 horses suffering fromupnenia as
well as 25 healthy horses of the stables locatethénoutskirts of Tabriz. The sick horses were iomefd based
upon the laboratory and clinical clues (Culturerasal secretions and CBC). After getting the bleathple from
all the horses, the electrocardiogram was provided the cardiac arrhythmias were recorded accortlinghe
number of heartbeats of the sick horses had gagrificant increase (p < 0.05). Irregular heartbedtythm was
observed in 8 horses of healthy group and 12 hosésgck group, which the cardiac arrhythmia amaigk horses
was significant (p < 0.05). Sinus tachycardia whs tmost common observed arrhythmia in the sickgrdhe
difference of the average time and waves’ distdreteveen two groups didn't make any sense. Meanwhidees’
height in regard to T and P of the averages’ défere didn’t make sense, however in regard to QR& waaves’
height in the sick group had increased significarfd < 0.05). In either of the groups most of tloellde-leveled P
waves were positive; also different QRS and T wavésth groups had been recorded. The average thaerum
of calcium, phosphorus, sodium, glucose in sickigrimdicated an increase, which was quite signiftda regard
to calcium, sodium and glucose (p < 0.05), whergasut phosphorus it was not significant. The fioahsequence
suggested that pneumonia leads to electrocardidgaphanges among horses; however the majorithefcited
changes are physiological ones which could be re) by treating the disease and eliminating trecteblyte
disorders caused by it accordingly.
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INTRODUCTION

Nowadays, horse industry has earned an especiiiiopoamong the societies, despite the financialatision; the
emotional dimension is playing a role in this inolyss well. Considering the fact that heart dissaare from the
sort of common diseases in horse veterinary, ttaysng knowledge on electrocardiographic changesEEGS
horses will be of high importance. Pneumonia isseduby lung infection. The infection chiefly invelw airbags in
lungs and to a lesser extent involves air conduthe lungs. The infected parts of lung are fileith a liquid; the
liquid consists of white blood cells which confretihe infection.
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Pneumonia is made by microorganisms, which mighd l® diseases. Viruses, bacteria and fungi aresdhs of

masses that cause pneumonia. The cited masseshaodlg be found in the lungs of healthy livestoBlbometimes
the masses are transferred to the lungs by blavd fvhereas they are mostly transferred to lungthbytiny water

droplets in the breathing air (breathing droplets$je infections of upper part of respiratory systaacompanied by
purulent nasal secretions as well as having arease in the size of lymph gland in lower part & throat, are all
symptoms of pneumonia [1-4].

The reasons for different cardiac arrhythmias insks, which appear following diseases related gesdion and
respiratory system, are: direct influence of Endiot® over Cardiomyocytes, Neurological dysfunctoaused by
distension of the stomach and intestines becauteafecrease in digestion activities, Electroigtbalance as well
as Acids and bases imbalance, fever and reducfimertilation [5]. Pneumonia in horses, becaus¢hef above
cited factors might lead to changes in electrocandim of heart. Thus, the current research wasumted, in order
to study the electrocardiographic changes amongahses suffering from pneumonia.

MATERIALS AND METHODS

This research was conducted upon 25 horses sfémam pneumonia, in the stables located in theslots of
Tabriz. The sick horses were confirmed based uperetoratory and clinical clues (Culture of nassdretions and
CBC). Meanwhile, 25 healthy horses (negative caltunaving the equal conditions in regard to thge, nutrition
and management, were utilized as the healthy giBefore getting ECG, from each single horse, tldlsample
was obtained; then the electrocardiogram of all itbeses was provided, and types of cardiac arrhgthrwere
recorded accordingly. Electrocardiogram will beaded by single-channel digital machine in basexdpad, for
30 seconds. Base apex lead, with positive electnwde located on the tip of heart’s beat (i.e.fmwall of chest,
right towards the elbow on the ribs), and the negatlectrode was located along the heart’s balse.l&ft or right
Jugular groove or any desired place on the skith@fanterior shoulder is appropriate for locatimgéd electrode.
While studying the electrocardiograms, waves’ shapd duration, waves’ distances and waves’ heightew
calculated, and their average values were comgm®deen the sick and healthy group. In regard tonsesamples,
the quantities of serums of sodium and potassiune weeasured by flame photometer, whereas the sguamntities
of calcium, glucose and phosphorus were measuréiblohemical kits of “Pars Azmoon”.

For the analysis of achieved results, the statisioftware, named SPSS13 was used; accordinglgxiséence of
arrhythmia was described in a descriptive way, imndrder to make a comparison between the averalyey of
sick group and the healthy one, the statisticat@ggh called “T test” was utilized.

RESULTS

In the healthy horses the average quantity of hasetwas 39.25 +6.45 heartbeats per minute, wihietheart rate
was from 23 beats until 59 beats per minute. Amitieghorses suffering from pneumonia the averagaetiyaf
heart rate was 68.32 £7.06 heartbeats per mindiehwhe heart rate was from 39 beats until 87 pat minute.
Throughout the statistical comparison, there waggyaificant difference between the average quanfitiyeart rates
of the mentioned two groups (p=0.000) and (Fig. thi8le 1).
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Fig. (1): The average heart rates of healthy horsemnd horses suffering from Pneumonia
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Table (1): Comparison between the average heart ras of horses in healthy group and sick group

Group | Mean | SD SE | Significance (P value
Healthy | 39.95 | 6.45| 8.54
Sick 68.32 | 7.06] 9.27 0.000

The distribution of cardiac rhythm among healthyses was as below. 17 horses (68%) normal rhythhar8es
(12%) Sinus tachycardia, 1 horse (4%) Sinus arrhigh3 horses (12%) first degree atrioventriculick and 1
horse (4%) second degree atrioventricular blodi€ta).

Table (2): The distribution of cardiac rhythm amonghealthy horses

Cardiac rhythm Number Percent Average age (1-3yeld) | Average age (3-6 years olf) Average age@6odder)
Normal rhythm 17 68 8 3 6
Sinus tachycardia 3 12 2 0 1
Sinus arrhythmia 1 4 0 0 1
atrioventricular bloc | 3 12 0 1 2
atrioventricular bloc I1 1 4 0 1 0
Total 25 100 10 5 10

The distribution of cardiac rhythm among horsedesirfg from pneumonia is shown in table 3. 13 her&2%)
normal rhythm, 6 horses (24%) Sinus tachycardiagrke (4%) Sinus bradycardia, 2 horses (8%) Suptawelar
premature contraction, 2 horses (8%) Sinus arrhigtamd 1 horse (4%) second degree atrioventridiitank (table
3).

Table (3): The distribution of cardiac rhythm among horses suffering from pneumonia

. Average age | Average age | Average age

Cardiac rhythm Numbef  Perce 1t(1—3 yegrs (?Id) (3-6 yegars gld) (6 anc? oldgr)
Normal rhythm 13 52 7 3 3
Sinus tachycardia 6 24 2 3 1
Sinus bradycardia 1 4 0 1 0
Supraventriculaprematurebea 2 8 0 0 2
Sinus arrhythmia 2 8 1 0 1
atrioventricular block Il 1 4 0 1 0
Total 25 100 10 8 7

In fig. 2 the number of horses suffering from almak cardiac rhythm in either of healthy and sic&ugs has been

defined. In sick group, the number of hormal cardiathm has decreased, which statistically cormgathere is a

significant difference between the two cited nurshiarregard to the time (p<0.05). It could be retadrthat ‘Sinus

tachycardia’ in sick horses and ‘first degree atitricular block’ in healthy horses, significantiyere more,

comparing to the other group (p<0.05).
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Fig. (2): The percentage of horses suffering fromkaormal cardiac rhythm in both healthy group and the sick group
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The average duration and distances of waves, mesuiseconds in both two groups have been shoueble 4.
About healthy group, it is obvious that the averdgeation of ‘p wave’ is 0.11 s +0.03s, the durataf ‘QRS wave’
is 0.14s £0.02s, the distance P-R is 0.30s +0.0dstlze part S-T is 0.42s +0.06s. The cited vallmsiithe sick
group are respectively 0.11s +0.02s, 0.14s +0.04k2s +0.02s, 0.27s +0.04s, 0.48s +0.06s. Througtisscal
comparison, the average difference between notteadbove cited times, was significant.

Table (4): the average duration and distance of rezded waves in the studied horses of both healthy@up and sick group

Wave or distances of waves  Group| Avrags SH  Signiiace (P value)
P wave giii"hy 8.'1111 8.'823 0.967
ORS wave giii'thy 8.'11: 8"82 0.985
The part P-R giiilthy 823$ 882 0.608
The part S-T giiilthy 8282 882 0.321

In the healthy group, 18 of recorded electrocandiogs (72%) were double-phase positive p waves, eeglse? of
them (28%) were single-phase positive p waves. Q&B8plex in 14 cases (56%) was recorded as qrs,casds
(16%) it was recorded as QRS and in 7 cases (28%as recorded as gRS. The T wave in 13 cases (b2tb)
recorded as negative, in 10 cases (40%) it wasrdedoas negative-positive, in 1 case (4%) it wasnded as
positive-negative and in 1 single case (4%) it vem®rded as positive (table 5).

Table (5): Shapes of recorded waves in studied has of healthy group

Wave Shape of wave Number Percen
p double-phase positive 18 72
single-phase positive 7 28
Qrs 14 56
QRS | QRS 4 16
gRS 7 28
Negative 13 52
T Negative-Positive 10 40
Positive-Negative 1 4
Positive 1 4

Different shapes of the recorded waves of horsffsrgug from pneumonia are shown in table 6; ibisvious that in
20 cases (80%) the P wave is double-phase ana¢#@sés (20%) the P wave is single-phase. The QR$lernin
16 cases (64%) was recorded as grs, in 4 caseg (#&%recorded as QRS, in 2 cases (8%) it wasdedaas qRS
and in 3 cases (12%) it was recorded as QrS. Theave in 11 cases (44%) was recorded as negativg cases
(32%) it was recorded as negative-positive, in £688%) was recorded as positive-negative andcasds (16%)
it was recorded as positive.

Table (6): the recorded waves’ shapes of the horsssffering from pneumonia

Wave Shape of wave Number Percen
p double-phase positive 20 80
single-phase positive 5 20
Qrs 16 64
QRS 4 16
QRS gRS 2 8
Qrs 3 12
Negative 11 44
T Negative-Positive 8 32
Positive-Negative 2 8
Positive 4 16

The average height of waves in the studied hork#isechealthy group, in respect to P wave was @268 mV,
about QRS wave it was 1.71 +0.39 mV and about Tewawas 1.12 +0.34 mV. Whereas in regard to thk group
the above cited values were respectively as 0.2854#3V, 2.15 +0.46 mV, 1.03 £0.08 mV; thus in regge T and
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P waves, the averages’ difference was not sigmificaut about QRS wave, the waves height in sidugrhad
significantly increased (p=0.039) (Table 7).

Table (7): The average height of recorded waves horses of the healthy group and sick group

Wave | Group | Avrage | SE | Significance (P value)
o [yl 028 L0091 oge
ors [Pyl LT 105 o0ug
T P e o

The average serum level of calcium, phosphaglicose in sick group indicated a decrease, whiah significant
about calcium and glucose (p<0.05), whereas inrdegaphosphorus it was insignificant. Changesoalitsm serum

between two groups were significant, but the chargggotassium were insignificant.

Table (8): Comparison of average standard error, stndard deviation and significance of the serum levef calcium, phosphorus, glucose,
sodium and potassium in both healthy group and sicgroup

Fig. (1): Normal electrocardiogram sample of a hors

Fig. (2): Sinus bradycardia in a 7-year-old Kurdishmale horse suffering from pneumonia

Measurement parametefs  Group Mean+SE 5E SignificgRovalue)
cacumyy || TS T
phosphorus (mg/dl) giiilthy 2227;8(1)5 (())83?; 0.736
R i B Y
Potassium (mg/dl) giiilthy :g?;‘:?ézz 3897 0.137
[y T v -
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Fig. (3): Sinus tachycardia in a male horse (102/mj
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Fig. (4): Sinus arrhythmia in a 6-year-old female brse
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Fig. (5): Second degree atrioventricular block in &-year-old male horse

1 A : ' )
Fig. (6): Supraventricular premature contraction in a 14-year-old male horse suffering from pneumonia

DISCUSSION

The average heart rate in sick group indicatedifsiant increase (p<0.001). The fever and paursed by disease
lead to an increase in heart rate. In sick group number of horses with normal cardiac rhythm l@as comparing
to the horses of healthy group, which was a sigaift change between two groups. Pneumonia, beaiuse
anorexia, biochemical changes of blood and becafisecrease in performance and cardiac contractioakes
some changes in electrocardiogram and rhythm at;htbe cited changes are considered to be phygitdbcases,
in the current research similar result was achieanredithe number of cases with normal cardiac rhytidicated a
decrease. Pneumonia caused an increase in sinugdadia which was a significant increase (p<0.@&hus
tachycardia, representing an increase in heart istereated by some factors accompanied by paiiteenent,

6
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anxiety and other stress causing factors. Pathmabgachycardia might appear as secondary, caugegkiheral

diseases or it might appear as primary, causegégific cardiac disorders. Fever, hypoxia, bleedemgemia are
the factors that cause pathological sinus tachyeasl secondary, and other factors such as congdmtart failure,
myocardial infarction cause primary pathologicalus tachycardia. In respect to single-hoofed ariraat cows, it
was well proved that toxication was caused by gatifot of Oleander and accordingly by sympathgtiimulation

of sinus tachycardia [6]. The caused biochemicalnges of sick horses mainly suggested the follovidgsges.
There was sinus bradycardia in one of the hors#erigg from pneumonia. Bradycardia has got an ogteirce
rather than the heart itself, and factors such aslicmes, the balance failure of autonomic nerveystem,

hypothermia, hypokalemia played considerable rilesreating bradycardia. Sinus bradycardia is alsated by
increased vagal activity, decreased activity of sgmpathetic nervous system, or by anatomic chaingemus

node. It could be assumed that the effect of vadal;s the most critical role in this regard [7hb@ut the mentioned
horses, the amount of calcium, glucose and sodierans were less than normal level, which _considethis

biochemical panel_ makes the sinus bradycardihefrentioned livestock justifiable, and it is presd to be a
physiological arrhythmia. Supraventricular premateontraction was from the sort of arrhythmiast thasn’t

found in the healthy group, whereas in two hordeth® sick group it was detected. Premature beatzlditional

systoles are caused by discharge of impulses frdtahle foci that are inside myocardium; and baeedtheir

sources, they are categorized into: atrial prenedbeats, junctional premature beats and premagmntioular beats.
It is often impossible to distinguish them by diai examination, particularly in regard to hearatse If the cited
heartbeats do not have any impact on ventriculsthrh, it won't be possible to diagnose it throughygical

examination, in case the irritability caused bynpature atrial contractions reaches ventricle, atttme of the
irritability of ventricles, the ventricles will caract before the expected time. Because of lelsgfiup of diastole
and the decreased amplitude of arterial pulseeelit this premature contractions, ventricular @riions initiated
by atrial premature beats, have got less intefBit9].

In one of the horses of the healthy group and tivthe horses of the sick group, sinus arrhythmia wetected,
which not a significant change was recorded in tagard. Sinus arrhythmia is from physiologicahgthmias in
which the coming out impulses from atrial sinus @@@ntinuously become slow and fast; in some ofitlestock
such as horses, the cited arrhythmia is considerbed related to animal’s breathing (inspiratorg axpiratory) and
the vagal tone [10]. In respect to healthy gron® horses there was first degree atrioventriduliack, in one horse
there was second degree atrioventricular blockherother hand, in respect to sick group, merelyria horse there
was second degree atrioventricular block. First secbnd degree atrioventricular block are assuradektfrom
physiological arrhythmias in horses. Neverthel@ssase the cited two atrioventricular block(s) saproblem for
the ability of the animal to exercise, they will &esumed as pathology in horses, although becduke tact that
the animal hasn’t got any problem in regard toaitdlity to exercise, thus it could be said thatthk recorded
atrioventricular block cases throughout the curresearch are assumed to be physiological; and deeurrence
could be related to electrolyte changes, as 3 efr¢éitorded cases had hypercalcemia. Nowadays tsteree of
second degree block in horses which is constargdnlar obtain of ECG, is considered to be abngramadi it is
believed that it is a matter to draw attentionaoyhow it is beyond doubt that the causes of Ae¥osd degree
block are: Atrioventricular conduction disturbangkich is resulted from the imbalance of electraytexceeding
prescription of calcium salts, poisoned with ditjitand low amount of oleander, cardiomyopathies mayocarditis
accompanied with nutrition disorders as well agdtibus diseases. In two cases of arrhythmia, ffesug sheep,
sarcosporidiosis was detected (Robert and Sonméblihroughout a research, which has been conduately,
from 50 horses that had undergone exploratory twetig, Electrocardiography was obtained: 8 hors&8%dR2were
suffering from ventricular premature beats, 4 herde %) were suffering from sudden ventricular y@eindia and
11 horses (31%) were suffering from supraventricpt@mature beats [4]. In the opinion of the resears of the
above cited research, the main causes of thesendago arrhythmias are the impact of endotoxin on
cardiomyocytes, autonomic neuropathy, acid basediiss and electrolyte imbalance [11].

The average time duration and the recorded wavstrites about the horses of either of groups wthietstudy
was carried out on them, indicated insignificanarades. In respect to P wave in the healthy gro8pakes were
double-phase positive, whereas in the sick groQmades were double-phase positive, and the rélse aases were
single-phase positive. In huge livestock, like leorB wave in most of the cases is double-phase;hwiki not
considered to be arrhythmia; whereas, if you entmuhe same change of P wave about small livesibekll be
assumed as premature atrial contraction or ataiethyicardia, and in advanced cases it will presuasedtrial
fibrillation [12]. The shapes of QRS complex weiiffedent in two groups, which was consistent witte tother

Scholars Research Library



Ali Hassanpouret al Euro J Zool Res,, 2013, 2 (5):1-8

researches’ results. Fregin (1982) announced tbeage time duration of QRS as 0.130s for Thoroughlaces
and Standardbred races in derivation Il [13].

T wave in regard to being positive or negativegitther of healthy and sick groups indicated différghapes. The
positive or negative T wave is not considered asytiimia and could be recorded in any shape aborges. The
average height of waves, in regard to p wave af agel wave, didn't indicate a significant changaween two
groups; whereas, in sick group the height of QRS8enshowed a significant increase. The change of QR&'’s

height might be relevant to the increased venticuontractile force, which is resulted from thergased
pulmonary vascular resistance caused by diseasginf-within a research, has reported the QRS gaveight as
1.86mV in Thoroughbred horses [13].

In conclusion the result indicate that pneumongal$eto electrocardiographic changes in horsestrendhajority of
the cited changes is physiological changes, whictrdatment and eliminating the electrolyte imbaksicaused by
them, could be eradicated.
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