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Cardiac Contractility Changes in Response to Exercises
in Hypertensive Patients
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* Departmen‘t of Physical Therapy For Internal Medicine And Geriatrics, Faculty of Physical Therapy, Cairo
University
** Faculty of Med.tcme Cairo University.

The purpose of this study was to investigate the role of exercises on cardiac contractility and to
Find out ifi the exercises can improve the cardiac contractility in hypertensive patients receiving
calcium antagonists. Thirty subjects (26 males and 4 females) participated in this study . The
subjects were divided into two groups:- The study group included 15 hypertensive patients with
average age of 4247 years, receiving calcium antagonist and exercise program. The control group
included 15 hypertensive patients with average age of 43+ 4 years receiving calcium antagonist.
Heart rate/(HR) , systolic blood pressure (SBP) and diastolic blood pressure (DBP), left ventricular
ejection fraction (EF), peak filling rate (PFR), end systolic dimention (ESD) and volume end
diastolic dimention (EDD) and volumes, interventricular septal thickness, percentage of fractional
shortening| and E/A  ratio were measured before and after the test. Each patient of the study group |
used treadmill exercise program for six weeks as three times per week, 10 minutes each. At the end
of the sixth week, remeasurments of the previous parameiers were performed. Analysis of the dala
using ttest ar = 0.05 revealed that the exercise intervention caused & significant increase of
Ljection F {:acnon significant decrease of systolic and diastolic blood pressure also there was |

insignificant difference of E/A ratio, peak filling rate und heart rate values.

These functional dias-tolic changes impair left
ventricular  perfor-mance. It has also been
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he impairement of left ventricular demonstrated that the diastolic abnormalities

diastolic filling atrestisa common precede systohc dys-function in many cardiac

f‘mding in hypertensive patients even disorders’”. The average values of both

& in the absence of evidence of gjection fraction and peak ejection rate
decreased systolic performance’. Also, it was (systolic function) were significantly lower in
reported that there was a slower left ventricular hypertensive  patients. Also, there is a

diastolic ﬁllmg index in the hypertensive heart significantly longer time to peak filling rate
than normal heart. The diastolic dysfunction and reduction of peak filling rate’,

seen in systemic hypertension are the major Calcium antagonists are widely used as an
etiologic factors in congestive heart failure. anti-hypertensive agents whose hemodynamic
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effects consist of a reduction in blood pressure

and peripheral vascular resistance. It is asso-
ciated with a reflex increase in heart rate and
cardiac output®. It was found that calcium
antagonist drugs promote systemic vaso-
dilatation by interfering with mechanisms of
excitation contraction compiling in vascular
smooth muscle and also cardiac muscle
resulting in reduction of cardiac contractility”.

The endurance exercise training lowers both
systolic and diastolic blood pressure by
approximately 10 mmHg in those individuals
with muld hypertension (140 - 180 / 90 to
105/85 mmHg). During exercise training, there
is an increased actomyosin ATPase and
increase in sarcoplasmic reticular calcium
uptake, therefore enhanced diastolic relax-
ation'®.

Hypertensive subjects with higher resting
peak filling rate had increase in left ventricular
end-diastolic volume and left ventricular

ejection fraction during exercise’.

Exercise training decreases the contraction
duration due to shortening of relaxation time,
improve of the rate of decline of the left
ventricular pressure, decrease in the time of
relaxation and increase calcium up take by the
sarcoplasmic reticulum?®.

Subjects:

Thirty non smoker (26 males, 4 females)
mild to moderate systemic hypertensive
patients with no history of secondary causes of
hypertension which are ruled out for all
patients by  laboratory investigations
participated in this study. All patients were
receiving ca™ antagonists and the patients
were divided into two groups:

Group (1) As study group included 15
hypertensive ~ patients  receiving  cat++

antagonists in combination wi
program,

Group (2) As control group
hypertensive patients receiving
gonist Only.

th exercise

included 15

cat+ anta-

A) Measurements:
+ It included measuring blood

pressure by

using sphygmo-manometer (in mmHg).
+ Recording heart rate and voltage criteria of

left ventricular. hypertrophy
elector-cardiogram.

by using

¢ Assessment of L.V. dimensions| volumes in
cm, 8% rational shortening, inter ventricular
septum and posterior wall thickness by

using M mode technique of
graphy”.
¢ Recording of E. wave, A

echocardig-

wave with

estimation of E/A ratio by using doppler

technique of echocardiography.,
¢ Assessment of left ventricular
rate with accurate
ventricular  ejection
equilibrium radio-nuclide angic
Picker gamma camera.
N.B. All the previous measur
applied to the patients two tir
study before starting any interve:
the end of the 6th week.

B} Treatment programe:-

peak filling

estemation of left
fracti

jlon  using
> graphy by

nents were
mes for the
nsion and at

The treatment included a program of

treadmill exercise for the patients
group as:-
4 One minute warming up

of the study

phase with

walking on electrical treadmil] with speed

of 1,2 mile/ hour and grade 0% .
¢ Nine minutes exercise phase di
stages:-
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a) first stage included walking for 3 minutes

with speed of 1.7 mile/hour and grade 0%
b) secondT stage included walking for 3
minutes with speed of 1.7 mile/hour and

grade 5%.
¢) third stage included walking for 3 minutes
with si)eed of 1.7 mile/hour and grade
10%. J
Another one minute after the exercise phase
was completed and included walking with
speed of 1,2 mile/hour and grade 0% for
cooling down or recovery stage.

The e 1ercise: program was applied for a
period of 6 weeks by frequency of three times
per week for each patient.

Differences in different measured values
between control and study groups were
compared by using student t.test.

Diffenence in pre and post test values in the
same group were compared by using paired
t.test. at o< 0.05

|

|

The results of this work as seen from table
(1) and |figure (1) showed a signiticant
decrease between pre and post test mean value
of systoli? and diastolic blood pressure and
there was a statistically non significant
difference | between pre and post test mean
values of the other variables of heart rate,
ejection fraction, E/A ratio and peak filling
rate.

As revealed from table (2) and figure (2)
there was a statistically significant decrease in
the mean | value of systolic and diastolic blood
pressure and a statistically significant increase
in mean value of ejection fraction between pre
and post errcise. Also there was a significant
differences of post test values of the heart rate,
E/A ratio and peak filling rate.
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Table(I) Represents the mean values of the
control grou

Variable Mean + S.D. Tvalue | P.
Value
SBPPre | 1587 =119 -115 | 0.0000%
SBP.Post j 134 =+ 6.3
DBP.Pre | 1007 + 7 -6.9 0.0000%
D.B.PPost | 88 * 5.6
HR. Pre 82.5 +13.7 -0.1989 | 0.8452
H.R. Post 823 £10.8
E.F. Pre 533 £ 94 -04215 | 0.6797
E.F. Post 544 +14.3
E/A Pre 1o+ .32 -1.75 0.1016
E/A Post 1.04+ 26 '
P.IF.R. Pre 310+ .65 -1.65 0.1208
P.F.R. Post 281+« .6l
* gicnificant at =2 .03.
OPre

160 EPost

140

1201

1001

30

Mean

60

40

201

SB.
DBP

HR.
EF

Fig. (I) Represents the mean values of the
different variables of the control group.
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Table(2) Represent the mean values of different
variables of the study group.

Variable Mean £ S.D t.value P.
Value

SBPPre | 160 =13.1 -13.8 | 0.0000*

S.B.P.Post | 1247+ 8.3

DBPPre 993 = 79 - 10.02 | 0.0000*

DBPPost [78 =+ 52

H.R. Pre 88.8 +i99 - 126 0.2283

H.R. Post 84.2 +11.1

E.F. Pre 52.13+ 99 -2.67 0.0003*

E.F. Post 59.6 = 10.8

E/A Pre 146 = 0.715 -1.24 0.2331

E/A Post 1.59 + 09

PFR.Pre |31 =+ 0.87 -1.34 0.2004

PFR. Post [33 =+ 065

* Significant at = 0.03.

SBP & DBP In mmHg
EF  Percentage

PFR Ratio

HR  Beats perminute
E/A  ratio

OPre I
BPost

Mean

Fig. (2} Represents tl—te mean values different
variables of the study group.

The purpose of the present study was (o test
the hypothesis that the exercise (raining can
improve the response of cardiac (function in
hypertensive patients who were receiving ca’™
antagonists.

It was found that, exercise training can
result in enhanced L.V. systolic performance at
peak exercise. The mechanisms which is
responsible for this increase in systolic B.P. in
trained state are L.V. enlargement and
probably enhanced isotropic state and reduced
systolic and diastolic blood pressure after long
term of exercise program. THis was in
agreement with Laughlin et al..’ who found
that, endurance exercise training reduces
adaptation in the intrinsic contractile propertics
of heart by increasing maximal oxygen
consumption and maximal caxdlac out put.
This changes are associated with enhanced
cardiac performance in the form ch increased
stroke volume and cardiac contracuhty

The results of this study indicated that the
exercise training produced a |significant
improvement in L.V.E.F. due to improvement
of stroke volume and enhancemént of L.V
systolic performance through the lincrease in
systolic volume and cardiac out pul This is in
agreement with Ehsani ei al.,* who pomted out
that, one mechanism underling' increased
contractile  function is simply the higher
sympathetic activity and possibility of
increased sensitivity to catecholamines in the
trained state.In contrast, Spina et al.J“ reported
that the ejection phase of contractﬂity appear
to be influenced by changes in preléad that are
considerably larger than that seen in response
to training in his study. The resuhts of this
study support the hypothesis tht exercise
training diminished the progressive abnorma-
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littes of L.V diiastolic filling. Also it was found
that one of the major findings that exercise
training augments early diastolic filling during
exercise in both older and young subjects due
{0 increase in venous retumn, stroke volume,
systolic functslon This was in agreement with
levy et al., who found that, the augmentation
of diastolic | filling during exercise may
contribute to the increased maximal stroke
volume of cardiac out put after exercise
training and there is closely correlation
between the increase in diastolic filling and
improved sy?tohc function measured by the
gjection fraction.

The results of this study showed a marked
reduction in systolic and diastolic blood
pressure after a program of exercise through
peripheral vasodﬂataﬁon and so decrease
peripheral resistance!, this was in agreement
with the findings of Field®, who stated that
endurance exercise training lowers both
systolic and| diastolic pressure by approxi-
matcly 10 mm Hg in mild hyper tenstion.
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