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Abstract: This research aims to study the effect of aerobic exercise program for rehabilitation of hypertensive

Patients and its effect on physical efficacy and some biclogical variables. Two equal groups were used: one

is the experimental group and the other is the control group (each of 10 persons). The population of the study

aged 55-65 years. The results showed improvement in the experimental group parameters in comparison with

the control group which received only medical treatment for hypertension and hyperlipidaemia. The

umprovement percentages were 4.85% 1n aspartate transferring enzyme (AST), 3.93% in alamn transferring
enzyme (ALT), 280%in TC, 6.57% m HDL, 4.19% m LDL, 7.03% m TG, 2.70%in HR, 4%40 in SBP and 8.16%

i DBP.
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INTRODUCTION

With the recent scientific progress and wide use of
machines, the human being became machine dependant
which led to decreasing the physical activity. Thus the
human being became the target of the attack of many
diseases as obesity, hypertension and atherosclerosis. If
the treatment 1s neglected 1t may lead to death.

Blood pressure is the pressure inside the main arteries
of the body which results from cardiac propulsion of
blood and the peripheral resistance to its passage.
Hypertensive patients are more exposed to diabetes,
defective blood lipid level, obesity and all predispose to
early atherosclerosis and arterial lumen narrowing with
adverse effects on heart brain and kidney function.
Hypertension may be asign of defective body metabolism
and coagulation systems.Incease in body weight, fat
accumulation m the abdominal wall and around the
viscera, increase blood sugar and triglycerides levels,
hypercoagulability and cardiac muscle hypertrophy [1].

Hyperlipidaemia is the main factor of cardiac diseases
as aresult of the decrease in physical and sport activities
which participate in buming of excess body fats specially
which lead to arteriosclerosis as cholesterol and
triglycerides [2, 4].

The use of therapeutic exercises and sports for
treatment and rehabilitation of todays diseases is a new
concept to restore the pre-disease state, decrease the
economic cost which results from the use of
antthypertensive drugs and also decrease the drug
therapy side effects. The aerobic exercises decease
total

cholesterol (high and low density lipoproteins)causing

hyperlipidaemia specially triglycerides and
general improvement in health[5].

Walking help in lowering triglyceride level by taking
triglycerides carrying enzyme. In Baylor faculty of
medicine study (Hosten), a study group of 12 persons
asked to walk once for two hours another group did not
walk. After 15 hours both groups had high fatty meal, the
result was 31% Triglycerides lower concentration in those
who walk in comparison with the other group [6].

Life style modification that includes regular physical
with

hypertension as one of the first line treatments for

activity 18 often recommended to patients
lowering blood pressure, as well as improving overall risk
for cardiovascular events. The minimum amount of
exercise that is recommended in hypertensive
patients compromise mix of moderate to vigorous
aerobic(endurance)activity(up to 5 times/week) in

addition to resistance (strength) training (2 or more
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consecutive
based
nonpharmacological reduction of hypertension and

non days/week)

exercise
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programs

Supervised or
home allow a
reduce risk factors with possible beneficial effects on
cardiovascular morbidity [8].

Six months supervised aerobic and strength training
showed that the exercisers had 7. 1lmmHg reduction in
SBP,ncrease m VO(2) peak, mcrease fitness and decrease
fatness. These effects suggest that the exercise training
improve multiple factors that have an independent
mfluence on SBP [9]. Also interval exercise training for
8weeks for a duration of 45-60 min/day, reveal significant
effect on erectile function in hypertensive patients with
erectile dysfunction [10].

Dynamic exercise traimng practiced m 3 days
aweelceach session of 60 minutes during 6 months at
moderate intensity (50% of heart rate reserve) in
hypertensive post menopausal women result in significant
reduction in blood pressure accompamed by marked
mcrease in NOx levels which has beneficial effect with
improvement of vascular relaxing and reduction of blood
pressure [11]. 29 mild hypertensives were randomly
assigned to 4 weeks of resistance exercise and aerobic
training, there was sigmficant decrease in SBP, DBP and
improved autonomic nervous system [12].

In most patients, hypertension is asymptomatic
disease so 1t 18 called the silent killer. The danger of this
disease 1s due to its effects on heart, kidneys, brain and
arteries. Hypertension is the main risk factor of stroke
and its sequales. Also there is a tide relationship
between hypertension, cardiac muscle hypertrophy and
arteriosclerosis especially of the coronary arteries
which may cause myocardial damage and death [1].
The genetic, environmental and living conditions play
an important role in occurrence of hypertension and
hyperlipidaemia in the majority of patients. The genetic
factors prepare the body for the appearance of the
disease in the presence of environmental factors
which include: obesity, excess intake of salt, alcohol,
deficiency of some mineral in diet (as Ca, K and Mg),
emotional stress, anxiety, sedentary life, environmental
pollution and medications which cause elevation of
blood pressure. Awarness of these risk factors may
prevent hypertension and  hyperlipidaemia  and
reduce the use of medications which cost millions of
pounds. Antihypertensive medications are the second
line of treatment while physical activity, life style and
dietary modifications are the first line of defense of
cardiac diseases [6].
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The idea of this study is the use of aerobic athletic
the with

hyperlipidaemia which has beneficial effect in lowering

program  for hypertensive  patients
both blood pressure and blood lipid levels, mn turn
lowering the economic cost of the use of antihypertensive
medications for both patients and society and also
increasing the physical and health efficacy of these

patients.
MATERITALS AND METHODS

Purpose of the study To investigate the efficacy of
aerobic athletic program for rehabilitation of hypertensive
patients through:

The effect of purposed program on physical efficacy
through its effect on aspartate transferring enzyme
(AST) and alamne transferring enzyme (ALT)

The effect of exercise program on some biological
variables.

Blood lipids(total cholesterol(T.C), high density
lipoprotein(HDL,), low density lipoproteins (LDL),
triglycerides(T.G)

Heart rate(H.R), systolic
pressures(SBP and DBP)

and diastolic blood

Hypotheses

There will be sigmficant statistical differences m the
post-exercise physical efficacy and biologic variables
of the experimental group.

There will be significant statistical differences in the
post-exercise physical efficacy and biologic variables
of the control group.

There will be significant statistical differences in the
post-exercise physical efficacy and biologic variables
of both the experimental and the control group.

Subjects: 24 patients with mild to moderate hypertension
(SBP 140-180 mmHg and DBP90-110 mmHg) and
hyperlipidaemia (age 55-65 years) were divided wmto two
groups equally. These patients did not use medical
treatment for neither hypertension nor hyperlipidaemia.
The first group included 10 patients who practice the
athletic program. The second group also included 10
patients who received medical treatment for hypertension
and hyperlipidaemia only as a control group. And 4
patients were discarded because of irregularity in practice.
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Table 1: The main variables of the study (N=20)

NGO Variables Unit Mean Median STD. 8K KS

1- Age Year 61.20 61.50 3.20 1.21 032
2- Height Cm 17.390 175 4.01 0.91 0.60
3- Weight Kg 102.65 102.50 3.58 117 017
4- AST UL 46.20 46 1.57 0.10 010
5- ALT UL 33.75 34 1.11 0.52 0.05
6- TC mg/100cm 3 263.40 262.50 313 0.38 071
7- HDL mg/100cm3 34.05 34 1.05 0.21 019
8- LDL mg/100cm3 172.25 172 2.12 0.75 022
9- TG mg/100cm3 189.45 189 2.50 0.10 036
10- HR Beat/minute 110.20 110 3.54 0.52 0.08
11- SBP mmHg 158.50 160 6.70 0.54 017
12- DBP mmHg 106.90 106.50 4.65 0.71 0.05

Table 2: The difference between the mean measurements of the study parameters before testing for the experimental and the control groups. (N1=N2=10)

Study group Control group

NO Variables Mean STD. Mean STD. Mean differences T
1- Age 60.70 3.49 61.70 2.98 1.0 0.068
2- Height 173.80 4.15 174 4.08 0.20 0.11
3- Weight 103.10 3.90 102.20 3.39 0.90 0.55
4- AST 46,40 1.95 46 1.15 0.40 0.56
5- ALT 33.60 1.07 33.90 1.19 0.30 0.60
6- TC 263.70 3.12 263.10 3.28 0.60 0.42
7- HDL 34.10 0.99 34 1.15 0.10 0.21
8- LDL 172.10 2.18 172.40 217 0.30 0.31
9- TG 189.70 2.98 189.20 2.04 0.50 0.43
10- HR 110.40 3.80 110 3.39 0.4. 0.24
11- SBP 158 6.32 159 7.37 1.0 0.32
12- DBP 107.30 4.16 106.50 5.29 0.80 0.37

Value of (T) table at significant level 0.5=1.73

Table 1 mdicates the mean median, standard deviation
(SD), kurtosis, skewness
indicating the homogeneity of the data as skewness value
(+3) which points to disorders free data.

of the study parameters

Table 2 shows that there were no statistical significant in
the pre-test study between the experimental and the
control groups as the value of (T) table more than the
signmficant level calculated at (P < 0.05) mdicating
equivalent parameters of the two groups.

Methods:

The sample of the study was hypertensive patients
with associated hyper lipidaemia aged 55-65 years.
The pre-test measurements were done on Monday
6-7-2010 including serum collection, measuring HR,
blood pressure after fasting for 12-14 hours and
stopping the medications that reduce hypertension
and hyperlipidaemia for 24 hours.
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The sample of the study were classified mto two
equivalent groups each contained 10 persons. The
experimental group practiced the exercise program
while the control group continued the medical
treatment.

The exercise program was applied under medical
supervision during the period from Tuesday 7-7-2010
to Wednesday 1-9-2010.

+  After exercise, measurements were  done
in  Saturday  2-9-2010 for both  the
experimental and the control groups with
the same conditions as the pre-test
measurements.

Methods of Measuring the Study Variables:

Blood in the
laboratory during rest m the morning for both

the pre-exercise after exercise study after fasting for
12-14 hours

samples  were  collected
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HR measured peripherally by palpating the radial
artery at the radial aspect of the forearm for 15
seconds, then calculation by number of pulses/15
second =4 [13].

Arterial BL.P measured by sphygmomanometer and
stethoscope via a specialist.

Statistical Analysis: Mean, median, standard deviation
(STD), kurtosis (KS), skewness (SK), pawred samples T
test (T) and improvement percentage (I.P)

RESULTS AND DISCUSSION

Table 3 shows significant difference between the pre-
test and post-test variables measurements of the
experimental group. The improvement occurred in the post
test variables as the value of the calculated (T) is more
than the table (T) at (P < 0.05). Fig.1 shows the lnghest
mnprovement was i HDL (29.33%) while the least

improvement was in HR (7.97%).

Table 4
between the
measurements

shows significant  differences
variables
of the group  the
improvement occurs 1 the post test parameters
as the value of the calculated (T) more than the table
(T) at (P<0.05). Fig. 1 shows that the highest improvement
was 11 HDL (22.35%) while the least improvement was in
HR (5.27%).
Table 5 shows sigmficant differences between the
test of the first
(experimental) and the second (control) groups. The
improvement occurs in the post test variables of the

experimental group.

and  post-test
control

pre-test

post variables measurements

Discussion of the First Statistical Hypothesis: Table 3
shows significant statistical differences in the physical
efficacy of the experimental group in the form of a
decreased amino acid transferring enzymes, a 17.3%
decrease in AST and 11.31% decrease in ALT (Fig.1) and
this due to the effect of aerobic exercise training program.

Table 3:  The differences between the means of pre and post test variables measurements of the experimental group in the physical efficacy and some biologic
variables in the study. (N=10)
BRefore study After study
NO Variables Mean STD. Mean STD. Mean Dif. T IP.%
1- AST 4640 1.95 38.50 217 7.90 11.44 17.03
2- ALT 33.60 1.07 29.80 1.3 3.80 7.75 11.31
3- TC 263.70 312 207.80 4.07 55.90 39.64 21.20
4- HDL 34.10 0.99 44.10 1.44 10 27.38 290.33
5- LDL 172.10 2.18 155.4 3.86 16.70 11.09 9.70
6- TG 182.70 2.98 148.70 4.27 41 49.39 21.61
7- HR 1104 3.86 101.60 2.76 8.80 8.82 7.97
8- SBP 158 6.32 141.60 2.50 16.40 10.67 10.38
9- DBP 107.30 4.16 92 312 15.30 7.9 14.26

Value of (T) table at significant level 0.05=1.83

Table4: The differences between the mean pre and post test variables measurements of the control group in the physical efficacy and some biologic variants

in the study. (N=10)

Before study After study
NO Variables Mean STD. Mean STD. Mean Dif. T IP%.
1- AST 46 1.15 40.40 1.57 5.60 9.05 12.17
2- ALT 33.90 1.19 31.40 1.17 2.50 6.22 7.37
3- TC 263.10 3.28 214.70 7.67 48.40 17.08 18.40
4- HDL 34 1.15 41.60 1.77 7.60 14.59 2235
5- LDL 172.40 2.17 162.90 3.14 9.50 13.82 5.51
6- TG 189.20 2.04 161.60 5.42 27.60 19.49 14.59
7- HR 110 3.39 104.20 2.52 5.80 11.12 5.27
8- SBP 159 7.37 149.50 6.75 9.50 27.81 5.97
9- DBP 106.50 5.29 100 7.07 6.50 2.32 6.10

Value of (T) table at significant level 0.05=1.83
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Table 5: The differences between the mean post test variables measurements of both the experimental and the control groups. (N1=N2=10)

Study group Control group

NO Variables Mean STD. Mean 8TD. Mean Dif. i3 TP%%.
1- AST 38.50 2.17 40.40 1.57 1.90 2.23 4.85
2- ALT 29.80 1.03 31.40 1.17 1.60 3.23 3.93
3- TC 207.80 4.07 214.70 7.67 6.90 2.51 2.80
4- HDL 44.10 1.44 41.60 1.77 2.50 3.45 6.97
5- LDL 1554 3.86 162.90 314 7.50 4.76 4.19
6- TG 148.70 4.27 161.60 5.42 12.90 591 7.03
7- HR 101.60 2.76 104.20 2.52 2.60 2.09 2.70
8- SBP 141.60 2.50 149.50 6.75 7.90 3.46 4.40
9- DBP 92 312 100 7.07 8 3.27 8.16
Value of (T) table at significant level 0.05=1.73
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Fig. 1: The improvement percentage in the pre and post study variables measurements for both the experimental and the

control groups

The amino acids transferring enzymes mversely related to
the physical efficacy, the enzymes levels decreased with
mcreased physical efficacy. The decrease m the ammo
acids transferring enzymes associated with improvement
m the physical efficacy reflecting the physiological
accommodation resulting from regular sport practice [14].

Table 3 shows significant statistical differences of the
post test blood lipid measurements. Fig.l shows a
decrease in TC concentration (IP21.20%),increase HDL,
concentration(IP29.33%).a LDL
concentration(TP9.70% ),a decrease in TG
concentration{IP21.20). These effects are due to the
regular aerobic exercise traiming program of the study
group. Regular physical activity improved the percentage
of TC, HDL, LDL which decrease the nisk of
cardiovascular diseases [15].

decrease m

It was previously observed that regular exercise
program for 8 weeks administered to a group of patients
with hyperlipidaemia causing a 10% decrease in TC
concentration, a 24% decrease in TG concentration [16,
17]. There
concentrations and coronary heart diseases while HDL

is a direct proportion between LDIL
concentration inversely related to coronary heart
diseases, The higher HDL concentration; the lower the
risk of coronary artery diseases [18].

Table 3 shows sigmficant statistical differences
for the experimental group in the variables of HR,
SBP and DBP. Fig.l shows a 7.97% improvement in
HR pointing to increase cardiac muscle efficacy.
Increased physical efficacy due to regular sport
practice improve HR [19]. The study also shows
decrease m SBP(IP 10.38%) and DBP(IP 14.26%)
which mproved cardiac muscle efficacy
and a decrease in the peripheral resistance as a

indicates

result of decreased TC concentration, increased HDL
concentration and decreased LDL concentration.
It was previously observed that sport traiming restores
the sensitivity of the Barroreflex and muscle sympathetic
activity in the patients
antihypertensive medications and this leads to decreased
HR and blood pressure [20]. The regular arm aerobic

nerve who never use

exercises decrease both SBP and DBP and improve small
arteries compliance [21].

Blood pressure is an important index of circulation
state and cardiac and blood vessels vitality. Blood
pressure is the expression of the pressure on the blood
vessels which depend on the blood vessels resistance
and the cardiac beat [22]. From the above, there
significant difference m post test physical efficacy and
biologic variables of the experimental group.
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Fig. 2: The improvement percentage in the control group's variables after testing in relation to the pre-test variables

Discussion of the Second Statistical Hypothesis: Table 4
shows statistical sigmficant differences (P< 0.05) m the
physical efficacy of the control group m the form of
decreased amino acid transferring enzymes. Fig.1
shows12.17% decrease in AST and 7.37%decrease in
ALT,

The authors attribute this result to the use of
antihypertensive and blood lowering lipid drugs as the
statin activates the liver to remove LDL via increasing the
hepatic LDL receptors and lowering of blood pressure and
lipid levels may lead to mereasing amino acid transferring
enzymes and physical efficacy [6].

Table 4 shows statistical significant differences
(P<0.05) 1in bloed lipid level in the post measurements of
the control group. Fig.l1 shows a decrease m TC(IP
21.20%), an increase in HDL concentration (IP29.33%), a
LDL. TG concentrations(TP  9.70%,14,59%
respectively) the authors attribute that to the use of anti-
lipidaemic drugs as statin inhibit the action of HMG-CO A
Reductase which play an important role in alternating the

decrease

concentration of TC,LDL and an increase in HDL in the
serum resulting in decreasing the risk of cardio vascular
diseases [6].

Table 4 shows statistical significant differences
(P< 0.05) in the post measurements of the control
group: decrease HR,SBP DBP(IP 527%,5.97%, 6.10%
respectively) the authors may attribute that to the use of
antihypertensive and anti-lipidaemic drugs which lead to
decrease TC, LDL,TG and increase HDL which result in
unprovement of the circulation condition as a result of
decrease arterial resistance to the blood flow which
decrease blood pressure and increase cardiac muscle and
physical efficacy of the control group.

Discussion of the
Table 5

Third Statistical Hypothesis:

shows statistical significant differences
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(P<0.05) in the post measurements of both groups
i the favors of the experimental group m all
variables of the study at (p< 0.05) the value of
calculated (T) was more than the table (T). Fig. 2 shows a
decrease amino acid transferring enzymes, a decrease in
AST concentration (IP4.85%)and a decrease in ALT
concentration(IP3.93%)in favor of the control group
which indicates the aerobic exercise program increased
the circulatory and the physical efficacy more than the
blood lipid lowering drugs as it i1s associated with
decreased amino acid transferring enzymes concentration
due to regularity in sport practice, increased physical
efficacy associated with decreased amino acids
transferring enzymes.

Table 5 shows statistical significant differences
between the post measurements of TC of both groups in
favors of the experimental group. Fig.2 shows a decrease
in TC concentration(IP 2. 80%), an increase in HDL
concentration(IP 6.97%), a decrease in LDL concentration
(TP4.19%),a decrease in TG concentration(IP 7.03%)of the
effect of the
rehabilitation program as a non medical means in lowering
blood lipid level more than that of the drugs.

Table 5 shows statistical significant differences
between the post measurements of HR, SBP and DBP in
favor of the experimental group. Fig.2 shows a decrease in
HR, SBP and DBP(IP 2.70%, 4.40%,8.1 6% respectively) of

the experimental group which shows improvement more

experimental group indicating the

than the control group which use the medical treatment
and this considered as an index of physical condition
improvement and increased cardiac muscle efficacy. It was
observed that improvement of physical efficacy improve
HR [19]. Tt was observed that low intensity exercise
decease SBP, DBP, HR and increase the barcreflex
sensitivity and m consequence the circulatory functions
[23]. Also running on treadmill and resistance exercises
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lower SBP, DBP, HR and lactic acid concentration in blood
[24]. The effect of continuous low mntensity exercise
program is decrease in SBP, DBP, uric acid serum
concentration and mmproved VO2 max. This study was
effective non pharmacological mean to decrease CVS
diseases via lowering serum uric acid [25].

From the above we find significant differences in the
physical efficacy and the biclogical parameters of the
study mn the after test measurements for both the
experimental and the control groups in the favor of the
experimental group

CONCLUSION

¢ The proposed rehabilitation exercise program
mnproved the physical efficacy via decreasing the
AST and ALT transferring enzymes (17.03%, 11.31%
respectively) in the experimental group.

* The proposed rehabilitation exercise program
mproved the blood lipid level in the experimental
group via 21.20% decreasing in TC, 29.33% increase
mnHDL, 9.70%decrease in LDL and 21.20%decrease
m T.G concentrations.

¢ The proposed rehabilitation exercise program
decreased HR, SBP, DBP (IP 7.97%, 10.38%, 14.26%
respectively) which points to increasing cardiac
muscle efficacy and decreasing the peripheral
resistance of blood vessels.

+  Drugs which lower blood pressure and blood lipids
levels improved the physical efficacy as it led to a
12.17%decrease m AST, a 7.37%decrease i ALT
enzymes.

*  Drugs which lower blood pressure and bloed lipids
levels improved blood lipids level as it led to a
21.20%decrease 1 TC, a 29.33%increase m HDL,
a9.70% decrease in LDL and a 14.59% decrease in TG
concentrations.

*  Drugs which lower blood pressure and blood lipids
levels also decreased HR, SBP and DBP (5.27%,
5.97% and 6.10% respectively).

¢ The proposed rehabilitation exercise program shows
Drugs which lower blood pressure and blood Lipids
levels as the exercise program led to decrease AST
and ALT concentrations (TP 4.85%,
3.93%respectively), mmprovement of blood lipids
concentrations as it led to decreasing TC increasing
HDL, decreasing LDL and TG (IP2.80%, 6.97%,
4.19%, 7.03% respectively) and also improved the
cardiac muscle efficacy via decrease HR, SBP, DBP
(IP 2.70%, 4.40%, 8.16% respectively).
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Recommendation
The Researchers Recommend:

Proposed rehabilitation exercise program as a non
pharmacological means for lowering blood pressure
and lipid levels mstead of medications.

Sunilar studies need to be undertaken.

There is a regular medical need for checkup and
measuring blood pressure and blood lipids level.
There is a need for regular participation in sport
activities longtime.

Further studies for rehabilitation of different
diseases.
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