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ELECTROCARDIOGRAPHIC STUDIES IN BROWN SWISS COWS

Abdullah Bagogiu 1 Kiirgat Turgut 2
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isvigre Esmeri sigirlarda elektrokardiyografik aragtirmalar

: Ozet : Yaglan dért ile sekiz arasinda degigen toplam 43
adet sagiikii lsvigre Esmer irki sigirda elektrokardiyografik par-
ametreler 6lgUldU, hesaplandi ve analizleri yapildl. Elektrokar-
diyogramlar bipolar ekstremite, yikseltimig Gnipolar ekstre-
mite ve dnipolar prekordiyal darivasyonlar Kullanilarak bir
kanalli, tastnabilir elektrokardiyografa kayoedildi. Elektrokar-
diyograf her 1 mv igin 20 mm.'ye kalibre edildi ve kagit hizi 25
mm/sn olarak ayarlandi. Elektrokardiyogramiar her sigirda 15
glin iginde iki kez, sabah yemlemesinden sonra kaydedildi. P,
QRS, T dalgalan ve PQ, QT ST aralikiarimin sdreleriyle P,
QRS, T dalgalarinin amplitidieri 6lgulod.

Galismamin sonucunda bipolar ekstremite, arttirimig dni-
polar ekstremite ve (nipolar gégds derivasyonu kayitlarinin,
hayvandan hayvana ve aym hayvanda farkli zamanlarda de-
distigi gézlend.

Summary : Electrocardiographic prameters in total 43
healthy Brown Swiss cow ranging in age from 4 to 8 years
were measured, computed and analyzed. Electrocardiograms
were recorded on a one-channel, portable electrocardiograph
using bipolar limb, augmented unipolar limb and unipolar pre-
cordial leads. The electrocardiograph was calibrated at 20 mm
per 1 mV and the paper speed was set at 25 mm per second.
Electrocardiograms wera recorded twice in each cow within 15
days in the morning after feeding. The P, QRS, T waves and
PQ, QT, ST intervals, as well as, the amplitud of the P, QRS,
T waves were measured. The result of the study showed that
the recording of bipolar limb, augmented unipolar limb and uni-
polar precordial leads varied from animal to animal, and in the
same animal from time to timne.

Introduction

Electrocardiography (ECG) has been videly used as a
tool for diagnosis in small animal and large animal, especially
in horses, practice. It is mainly used for two purposes. The
prime use is in th detection and diagnosis of cunduction abnor-
malities and arrhythmic heart disease. The ECG can also be
used to detect changes in the state of the myocardium (2).

Refence values for the evaluation of the ECG in the ca-
nine (7) and equine (5) species are available. Studies on its
contribution to bovine veterinary practice (8), its use for diag-
nosis of atrial fibrillation (16), various other arrhythmias (3),
congenital (11) or acquired (6) heart conditions and various
electrolyte disturbances (1, 14) have alluded to its importence.
However, the basic parameters of the standart bovine ECG
which could be used as a reference values are not available in
the consulted literature. The aim of this study was to obtain
the reference values for evaluation of the ECG in the normal
Brown Swiss cow and to characterize the electrical activity of
the bovine heart by unipolar precordial and extremity electro-
cardiograms.

Materials and Methods

A total 43 healthy Swiss Brown cow ranging in age from 4
to 8 years was used for the study. Electrocardiograms were
recorded on one-channel portable electrocardiograph. All the
cows having had at least one normal parturation were in lacta-
tion.

Recordings. of the ECG were made of the animals in a
standing position on dry hay in a wooden stock and the limbs
placed in paralel position. Electrocardiograms were recorded
twice in each cow within 15 days in the morning after feeding.
The electrodes were placed on the skin, previously clipped
and spreyed with ethanol as a degreasing agent (Fig 1). Modi-
fied alligator clip was used for precordial leads. This electrode
was placed on a fold of skin. Locations of the electrode ar-
rangements of the 10 leads recorded are described in Table 1.

The electrocardiograph was set at 25 mm per second.
For analysis, the tracings were enlarged by means of a magni-
fying glass. The durations of P, QRS, T waves and PQ, QT,
ST intervals (Fig. 2), as well as the amplitude of the P, QRS, T
waves were measured three times in each lead and the mean
value was recorded as representative for the individual animal.
The measurements of intervals and amplitudes and nomencla-
ture of waves used, were in accordance with the recommend-
ed procedures of Principles of Clinical Electrocardiography
(10).

Mean (x), standard error (s.e), coefficient of variation (c.v)

and minimum (min) and maximum (max) values were comput- -

ed (17). Difference between the first and second recording in

the same cow was detected using student t test. The frontal

plane electrical axis for ventricular depolarization was meas-
ured in each cow.

Results
Heart rates of the cows in the first and second recording
were in a range of 68 to 94 and 65 to 96 per minute with a
mean (x) of 78 and 76 respectively. The duration (x = s.e) of
atrial depolarization (P wave) in the first and second recording

“was respectively 0.053+0.003 second (s) and 0.051+0.004 s.
~The electrical current originating from the sinoatrial node

(pacemaker) in the first and second recording were propogat-
ed to the ventricular cardiac musclecells (PQ interval) in
0.1904+0.002 s. and 0.175+0.010 s. respectively. Ventricular

depolarization (QRS complex) and repolarization (T wave) in_ .

the first and second recording were respectively 0.0760,004 -

s.; 0.091+0.003 s. and 0.076+0.004 s.; 0.082+0.005 s. Cardi-
ac electrical systole (QT interval) in the first and second re-
cording were respectively 0.410+0.003 s. and 0.382+0.022 s.

The duration of the ST interval (portion of the tracing from J to
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the end of the T wave) in the first and second recording was

respectively 0.323+0.004 s. and 0.299+0.018 s. Interindividual
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variability was commonly too high for these values in esch
lead; the coefficient of variation was bigger than 10 % in 106
of total 120 values (Table 2). Diference between the first and
second recording in the same animal for these measurements
was significant in 13 of total 36 measurements of bipolar limb
and augmented unipolar limb leads (Table 2). Wherease, it
was found to be significant in only two of total 24 measure-
ments of unipolar precordial leads. The wave of atrial depolari-
zation (P wave), ventricular depolanzation (QRS complex) and
ventricular repolarization (T wave) varied in amplitude (Table
3) and shape (Figure 3,4) from one lead to another and from
one animal to another in the same lead. Difference between
the first and second recording in the same animal for these
waves was significant in 13 of total 30 measurements of bipo-
lar limb, augmented unipolar limb and unipolar precordlal
leads.

A positive monophasic P wave was most frequently ob-
served en leads |, Il, lll, aVF, V4 Vo and Vg (Figure 3). The

least variation in the QRS complex was found in V4, V2 and
V4 leads (Figure 4). A positive monophasic T wave was most
frequently observed in leads Vg and V4 (Figure 3).

The mean frontal plane electrical axis for ventricular dep-
alorization in the first and second recording of the cows
showed a wide variation; -150 to + 166 and -150 to + 170 with
a mean of 54.49 + 12,56 and 49.88 + 13.75 respectively (Fig-
ure 5).

Discussion

The result of the study showed that the recording of bipo-
lar limb, augmented unipolar limb and unipolar precordial
leads varied from animal to animal, and in the same animal
from time to time.

Lank and Kingrey (13) was used theree different breeds
of adult lactating cows to establish reference values for the in-
tervals, the shape and the polarity of the various waves in the
three standart limb leads. Ghergariu and Danielesco (9) was
used limb leads together with special thoracic precordial leads
in young bovine (3 to 12 mounts) Thielsches and Flock (18)

was analyzed changes with age. Sellers at al (15) and Konuk

(12) made an attempt to identify new leads in the bovine, vari-
ous unipolar and bipolar leads have been suggested. Deroth
(4) carried out a research work to evaluate electrocardiogra-
pihic parameters in the normal lactating holstein cow using bi-
polar limb leads, augmented unipolar limb lead accompany
with special thoracic precordial leads.

In all the studies, it was concluded that bovine ECG is
strikingly different from human and canine ones. This distinc-
tion derives from anatomical and physiological characteristics
of the bovine heart. The distribution of the purkinje network
has species characteristics. These fibers in the bovine pane-
trate the entire thickness of the free walls and the base of the
ventricules (12). Due to camplate penetratior from endocardi-
um to epicardium by the purkinje fibers depolarization of both
ventricular free walls occurs similtaneously. There are no gen-
eral fronts of depolarization. The second or therminal phase of
* vetricular depolarization that characterizes the bovine ECG is
the activation from apex to base of the interventricular septum
and from the left to right ventricles (12).

The QRS complex was more variable in shape than any
other segment of the cardiac cycle. This result were in close
agreement with other published work (4,13). It has been re-

- ported that the unipolar precordial leads had less amplitude

variation than those of the limb leads and were more consi-
rient in the shape and polarity (4). In this study, less variation
in the P wave, QRS complex and T wave shape was found in
the unipolar precordial leads (Fig. 3-4).

Frontal plane electrical axis for ventricular depolarization
is used to detect changes in the state of the myocardium, such
as cardiac blocs, hypertrophie of myocardium and myocardial-
demage (ischemia, fibrosis and degeneration) (10). However,
in this study, analyzis of frontal plane electrical axis for ventric-
ular depolarization showed great variation (Fig. 5). So, frontal
plane electrical axis for ventricular depolarization showed no
clinical importance for detection of the state of the myocardi-
um.

Great interindividual variability and significant difference
between the first and second recording showed that bovine
ECG may highly be enifluenced by anatomical and hpysiologi-
cal charactieristics of the bovine heart. And gatrointestinal
tract fonctions, especially preventricular fonctions such as ru-
mination my also cause these variations.

The usefuiness of electrocardiographic in human medi-
cine is well established. The ECG has already proved to be
helpful in other animal species, for diagnosis and manege-
ment &f cardiac disease, but furtheri nvestigations is necas-
sery to gain new insight into its clinical meaning in bovine
medicine.
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Figure 1. Electrode-saddle and the placement of electrodes for the 10 leads.

1LF -5V
2RF 6Vs
3 RH 7Vg
4LH 8Vy

Figure 2. Normal ECG in lead V1 of the Healthy Brown
Swiss cow and measurement of its components.
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Figure 3. Frequency of the various P and T wave formsin  Figure 4. Frequency of various wave forms of QRS com-

the various 10 leads of the ECG of the healthy plexes in the 10 different leads of the ECG of the
Brown Siss cows. healthy Brown Swiss cows.
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* Pond waves were too small to be classified. * Pond waves were too small to be classified.

Figure 5. Mean frontal plane electrical axis of the
QRS complex in the healthy Brown Swiss cow.
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Table 1. Position and polarity of electrodes,

Negative Positive
Leads electrode electrode
Bipolar limb Leads -_ —_—
I RF LF
i RF LH
i LH LH
Augmented Unipolar
Limb Leads
avR LF-LH . RF
avL RF-LH LF
avF RF-LF LH
Unipolar Precordial
Leads _
V4 RF-LF-LH  Sixth left intercostal space, 5 to 7 cm dorsal of the costo-
chondral Junction.
Vo RF-LF-LH Sixth left intercostal space, 5 to 7 cm ventral of the costo-
chondral Junction.
AL RF-LF-LH Sixthright intercostal space, 5 to 7 cm dorsal of the costo-
chondral Junction.
V4 RF-LF-LH  Sixthright intercostal space, 5 to 7 cm ventral of the costo-

RF: Right foreleg, lateral surface of the metacarpus.
RH: Right hindleg, lateral surface of the metacarpus.
LF: Right foreleg, lateral surface of the metacarpus.

LH: Right hindleg, lateral surface of the metacarpus.

chondral Junction.

Tablo 2. Duration (in the first and second measurements) of the intervals and waves recording of the electrocardiogram
of the healthy Brown Swiss cows.

p QRS T PQ QT ST
a b a b a b a . b a b a b
| X 06 005* 0.07 0.07 0.09 0.08* 019 o.19 040 0.39* 033 031"
s.e 0.0023 0.0027 0.0031 0.0036 0.0040 0.0040 0.0037 0.0037 0.0056 0.0049 0.0060 0.0056
I X 0.06 0.03* 0.09 0.05** 0.10 0.04** 0.18 0.09* 0.39 0.18** 0.30 0.14**
s.e 0.0032 0.0051  0.0027 0.0031  0.0039 0.0033 0.0047 0.0055 0.0057 0.0047 0.0061 0.0050
1 X 0.05 0.05 010 0.09 0.09 0.09 0.19 0.180. 042 0.41* 031 030
s.e 0.0031 0.0032 0.0027 0.0031 0.0039 0.0033 0.0047 0.0055 0.0057 0.0042 0.0061 0.0050
avVR  «x 0.06 0.08" 008 0.09 0.10 0.08 019 020 0.41 0.39 032 0.29*
s.e 0.0044 0.0071 0.0042 0.0065 0.0055 0.0063 0.0061 0.0069 0.0054 0.0113 0.0054 0.0101
avl  «x 004 0.04 007 0.08 0.06 007 0.20 0_13 040 0.41 031 0.32
s.e 0.0028 0.0024  0.0028 0.0032  0.0032 0.0035 0.0051 0.0052 0.0111 0.0048 0.0097 0.0051
avF  x 0.06 0.05* 009 0.09 0.10 0.08* 0.19 o¢.18* 0.41 0.41 031 031
s.e 0.0027 0.0040 0.0029 0.0034 0.0049 0.0036 0.0034 0.0052 0.0047 0.0044 0.0063 0.0063
V1 X 0.06 0.06 0.06 0.06 009 0.08 0.19 018" 0.41 0.10 033 0.31
s.e 0.0023 0.0022 0.0035 0.0026 0.0037 0.0031 0.0034 0.0029 0.0047 0.0044 0.0060 0.0053
V2 X 0.03 0.04 0.07 0.09 009 0.10 0.18 0.19 042 0.41 034 0.33
s.e 0.0039 0.0039  0.0032 0.0194  0.0035 0.0039 0.0054 0.0039 0.0044 0.0034 0.0060 0.0041
Vg X 0.06 0.07 0.06 0.07 0.10 0.09 0.20 0,18 042 0.41 034 033
s.e 0.0024 0.0023 0.0032 0.0027 0.0034 0.0024 0.0033 0.0030 0.0043 0.0038 0.0052 0.0043
V4 X 0.05 0.04 0.07 0.07 009 0.10 0.19 0.19 042 042 034 034
s.e 0.0041 0.0042  0.0034 0.0027  0.0041 0.0031 0.0073 0.0060 0.0108 0.0034 0.0095 0.0041
* 1 P<0.05
*:P<0.01

a: The first recording.
b : The second recording.
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Table 3. Amplitudes (mV) in the first and second record-
ings of the electrocardiogram of the healthy Brown Swiss
COWS.

QRS T
a b a b ’ a b
| X 0.06 0.09 0.27 033 0.21 0.33
s.e £ 0.0055 0.0053 0.0187 0.0242 0.0153 0.0242
Il X 0.13 0.07** 0.36 0.20** 0.26 0.20*
s.e 00163 0.0121 00314 0.0373 0.0229 0.0373
] X 008 . 0.10 0.36 041 - 0.23 0.41
s.e 00113 0.0162 0.2620 0.0:76 0.1480 0276
aVR X 0.06 0.05 0.27 0.36* 0.15 0.36**
s.e 00184 0.0580 0.0157 0.0205 0.0150 0.0205
avlL X 0.09 0.06* 0.33 0.31 0.23 0.35*
s.e 0.0146 0.0067 0.0187 0.0141 0.0156 0.0141
aVF X 0.90 0.06* 0.33 0.31 0.26 031"
s.e 0.0079 0.0077 0.0264 0.0273 0.0182 0.0273
vy X 0.09 0.08 0.28 0.35* 0.19 035
se 0.0072 0.0058 0.0257 0.0248 0.0119 0.0.248
Vs X 0.10 0.08 0.32 0.38 0.23 0.33
s.e 0.0147 0.0138 0.0220 0.0234 0.0103 0.0234
Vg X 0.04 0.03 0.31 0.38* 0.17 0.38"*
se 0.138 0.0040 0.0194 0.0219 0.0121 0.0219
V4 X 003 0.03 0.34 - 041* - 0.23 0.41*
s.e 0.0042 0.0048 00177 0.0177 0.0113 0.0177
* :P<0.05
*: P<0.01

a: The first recording.
b : The second recording.

IN VITRO DOLLENMIS FARE OVUMLARININ GELISMESI UZERINDE EDTANIN ETKIS|

Tevfik Tekeli !

The effect of EDTA on the development of mouse eggs fertilized In vitro

Summary : The present study was undertaken to wheth-
er EDTA exerts beneficial effect on the development of mouse
embryos derived from eggs fertilized in vitro. Superovulated
eggs were collected from ddY females and were inseminated
with epididymal sperm obtained from ddY males. At 6 hours
after insemination the fertilized eggs were transferred to the
Whitten's medium with or without EDTA and then cultured for
24 to 120 hours. The development of embryos beyond the 2-
cell stage at 48 hours was significantly enhanced by the pres-
ence of 10 mM EDTA. Fifty seven per cent of embryos cul-
tured for 96 hours in the medium containing EDTA developed
morulae stage. Only 13% of embryos cultured for 96 hours in
the medium without EDTA developed into morulae stage. On
the other hand, 27% of embryos cultured in the medium with
EDTA developed into blastocyst stage. As a conclusion, the
development of in vitro fertilized mouse embryos beyond the 2
cell stages in Whitten's medium was enhanced by the pres-

ence of EDTA.

Ozet : Sunulan ¢aligmada, in vitro déllenen fare ovumia-
nnin - gelismeleri  (izerinde - gelisme vasatina ilave edilen
EDTA'nin etkisinin aragtinlmasi amaglanmigtir. Bu amagla,
ady irk: disi farelerden stperovulasyon ile elde edilen ovumiar
yine ayni irktan erkeklerin epididimislerinden elde edilen sper-
matozoitlerle in vitro olarak déllendi. Ovum ve spermatozoitle-
rin fertilizasyon vasati igerisinde ilk 6 saatlik inkiibasyonlarint
lakiben fertilize ovumlar EDTA'l ve EDTA'siz Whitten's vasati-
na nakledilerek 24-120 saat sdre ile ink(ibe edildi ve gelisme-
leri izlendi. Embriyolarin EDTA ihtiva eden gelisme vasat: igeri-
sinde 48 saat inkdbasyonu sonucunda ileri asamalara ulasma
oraninda arttg saglandi. EDTA'll vasat igerisinde 96 saat stre
ile inkibe edilen embriyolarin % 57'sinin EDTA'siz vasat igeri-
sinde inkibe edilen embriyolarin ise aymi sire inkibasyonu
mdteakiben yalmzca %13'Undn morula agamasina ulagtiklari
gbrildd. Ayrica bir bagska denemede EDTA' vasat igerisinde
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