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effect of regular exercise on blood pressure, serum glucose and
lipid profile in females attending fitness centers
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ABSTRACT

Background and objectives: Previous reports have shown that moderate-intensity
regular exercise reduces blood pressure, also has beneficial effects on other biochemical
parameters. The aim of this study was to determine the effects of regular exercise on blood
pressure and lipid profile in overweight or obese women.

Methods: Thirty five apparently healthy women participated in this study. Their age ranged
from 22-46 years, most of them were overweight and obese. The exercise group met a
Treadmill training program 2 km in half hour in J&K and Raeky fitness centers in Erbil city.
The training group exercised at least three times per week. Blood pressure, heart rate,
serum glucose and lipid profiles were monitored throughout 4 weeks of regular exercise.
Results: Regular exercise produced significant reductions in both blood pressure and
heart rate (Systolic BP decreased from 123.57+3.76 to 113.93+3.52 mmHg, Diastolic BP
decreased from 81.07+9.8 to 73.57+2.59mmHg). Highly significant reductions in total
cholesterol and low density lipoprotein were observed, whereas no significant changes
were detected in serum glucose, triglycerides and High density lipoprotein levels.
Conclusion: These data suggest that 4 weeks of regular exercise training in normal
persons can result in significant reduction in blood pressure accompanied by favorable

changes in lipid profile.
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INTRODUCTION:

Many guidelines for prevention and
treatment of hypertension recommended
lifestyle modification in the form of regular
dynamic (aerobic) exercise as well as a
reduction in dietary sodium intake and
weight control'. Regular aerobic exercise
involves large muscle groups engaged in
rhythmic repeated movements like jogging,
brisk walking, swimming and bicycling. For
many years, physical inactivity has been
recognized as a risk factor for coronary
heart diseases (CHD) and most
recommendations suggest regular physical
activity as a part of the strategy in
preventing /reducing CHD 2. It has been
reported that moderate-intensity activity

max (the rate of oxygen usage under
maximal aerobic metabolism), aerobic
exercise is associated with a significant
reduction of blood pressure (BP) in
hypertensive and normotensive
participants and in overweight, as well as
normal-weight participants . Interestingly,
increasing exercise intensity to above 70%
VO, max did not have any additional
impact on blood pressure reduction® .Thus,
guidelines from the department of Health
center in south Australia suggest that each
individual should participate in a minimum
of 30 min of moderate intensity activity at
lest 5 days a week . A frequency of three
exercise sessions per week has been
considered to be the minimal frequency for
BP reduction °. Observational studies
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active people have BP levels around 5
mmHg lower than inactive individuals. Even
if the absolute benefit from the lower BP
may be small, but in a health perspective, it
has the potential to substantially decrease
mortality and morbidity within the
community if a sufficiently large proportion
of the population increase their level of
physical activity ®. The beneficial effect of
regular exercise in hypertension is not
limited to reduction of BP only. It has also
been shown to reduce left ventricular
hypertrophy’, improve exercise capacity
and quality of life 8. When combined with
dietary alteration, regular exercise causes
reduction of oxidative stress, increases
nitric oxide (NO) availability and improves
the overall metabolic profile®. Endothelium-
dependent relaxation of resistance vessels
by agonists such as acetylcholine is
impaired in hypercholesterolemia’'". It has
been hypothesized that an influence of
cholesterol on vascular tone may affect
BP'". Reviewing recent lipid- lowering
trials, Good et al .1995, have provided
evidence for an association between
plasma concentration of cholesterol and
resting BP. This association, however, is
relatively weak and cholesterol-lowering
therapy results in only a modest reduction
in BP Hypercholesterolemia may
influence vascular reactivity to a greater
degree than basal tone, such an effect
might influence BP during exercise more
strongly than BP at rest '° . Growing
recognition that obesity often plays a
causal or complicating role in the
pathogenesis of hypertension and type 2
diabetes mellitus has led to widespread
interest in mechanisms that might link
obesity with altered renal function ™.
Hypertension, dyslipidemia and excess
body weight are among the most potent
accepted risk factors for cardiovascular
disease (CVD). Weight loss has beneficial
effects on BP, lipid and glucose control. In
addition, weight loss in a range of 5-10% of
initial weight can offer significant
improvement of these variables '*'°. One
of the possible pathways that link

(BMI) and serum lipid and lipoprotein
levels. Elevation of total cholesterol (TC),
triglycerides (TGs) and low density
lipoprotein (LDL-C) are documented as risk
factors for atherogenesis . The latter is the
primary carrier of cholesterol '°. It has been
reported that a 1% reduction in a person
serum TC level yields a 2- 3% reduction in
the risk of CHD '". The risk of
atherosclerosis and CHD increases by 20-
30% for every 1mg/dl decrease in the
blood level of high density lipoprotein
(HDL-C)".  Recently published large
prospective epidemiological studies have
reported physical inactivity as predictor of
not only cardiovascular but also total
mortality in middle-aged men and women
'® This association is strong and
independent of other major risk factors,
and illustrates the enormous preventative
potential of regular exercise, especially
given the high prevalence of a sedentary
lifestyle in most communities. It also
implies that physical activity has a
protective effect on non cardiovascular
mortality too, although all the beneficial
mechanisms are not totally understood *.
The aim of this study was to determine the
influence of regular exercise for 4 weeks
on BP, and to evaluate its effects on lipid
profile and blood sugar in overweight and

RPATEAIATE™ AND METHODS:

-Subjects:

This study was conducted over a period of
5 months. From March —July 2009 in J&K
and Raeky fitness centers in Erbil city.
Thirty five apparently healthy volunteer
women participated in the study, most of
them were overweight and obese and only
6 had normal BMI .Their age ranged from
22-46 years. The exercise group met a
Treadmill training program of at least 3
sessions a week. Each session consisted
of 2Km training in half hour. This program
was applied for 4 weeks for each
participant.

-Samples:
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forearm vein of fasting participants who
were previously advised by the researcher
to fast overnight.. The blood samples were
allowed to clot and serum was separated
after centrifugation at 3000 rpm for 10 min.
-Measurements:

1. Measurements of fasting serum
variables, include: glucose (F.S.G),
triglyceride (S.TG), total cholesterol (S.TC)
and high density lipoprotein(S. HDL) were
done by enzymatic methods using Kkits
(BIOLABO SA, 02160, Maizy, France)
which are provided by WHO. Serum LDL-C
was calculated by using the Friedewald
equation as following:

LDL-C (mg/dl) =TC (mg/dl)-(HDL-C(mg/dl)
+TG/5mg/dI) 2.

2. Both systolic and diastolic blood
pressure  (SBP& DBP) were measured
before exercise and after 10 min from
termination of exercise. The mean of these
BP records were taken as measurement
before and after exercise. Simultaneously
the heart rate (HR) was recorded.
4-Statistical analysis:

All data are expressed as mean + standard
error of the mean (M+SEM) and statistical
analysis was carried out using statistically
available software (SPSS Version 11.5).
P<0.05 was considered as statistically
significant.

RESULT:

The results presented in table (1) show the
mean *S.E of BP (SBP /DBP), and HR
before exercise and after 10min from
termination of exercise at the beginning of
experiment at day (0) or (1).
Measurements of BP in women
performing treadmill exercise showed a
statistically highly significant reduction in
both SBP and DBP (P<0.001). The HR
remained significantly high after 10 min
from the termination of exercise.

Tables (2&3) Show measurements of BP
and HR before and after exercise during 4
training weeks SBP, DBP and HR
significantly decreased with the course of
exercise. The changes in BP are more
clearly

seen in figs.1and 2.

Table (4) shows the effects of 4 weeks of
regular exercise on BMI, waist
circumference, serum glucose and lipid
profile.

The results revealed statistically highly
significant reductions in BMI, waist
circumference, TC and LDL levels after 4
weeks of exercise. Whereas no significant
changes were observed in serum glucose,
TG and HDL levels.

Table 1: A comparison of BP, HR before exercise and after 10 min. from termination of

exercise. (n=35)

. . Statistical evaluation t.
parameters Before exercise After exercise £ .
est for paired samples
SBP mmHg 112.56+ 2.37 108.06+ 1.88 P<0.001
DBP mmHg 72.62 + 1.58 69.59 + 1.35 P<0.001
HR beat/min 8194+ 117 92.21 + 1.66 P<0.001
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Table 2: Changes of Blood Pressure and Heart rate before and during 4 weeks of
continuous training. (n=14)

Statistical
evaluation
t. test for
parameters 1t week 2" week 3" week 4" week paired
samples
15t wk vs 4™
wk
SBP mmHg 123.57+£ 3.76 | 120.36+ 3.29 | 115.36+ 3.76 | 113.93+ 3.52 P<0.002
DBP mmHg 81.07£ 9.8 va.yat et 75.71£1.73 73.57+ 2.59 P<0.013
HR beat/min 85.79 + 2.37 82.5+23 82.71+ 2.66 80.93 + 1.55 P<0.01
Table 3: Changes of BP and HR during 4 weeks after exercise. (n=14)
Statistical
evaluation
parameters 1% week 2" week 3" week 4™ week t. test for paired
samples
15 wk vs 4" wk
SBP mmHg 117.86+ 3.73 114.29+2.67 112.5 +£3.47 108.21+ 3.3 P<0.004
DBP mmHg 77.14 £2.44 75.36£1.23 72.86£ 1.79 69.29+ 2.5 P<0.004
HR beat/min 97.36+ 3.05 93.5£2.94 92.14 +3.54 90.43+2.97 P<0.01
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Figure1: Changes in SBP during 4 weeks of continuous exercise
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Figure 2: Changes in DBP during 4 weeks of continuous exercise

Table 4: Measurements of BMI, Waist circumference, serum glucose and lipid profile
before and after 4 weeks of exercise.(n=35)

Statistical
Before exercise After exercise evaluation t. test

parameters P .

or paired

samples
BMI kg/m* 29.85+0.89 28.5110.84 P<0.01
Waist circumference cm 99.1£ 2.45 93.07+ 2.23 P< 0.001
Glucose mg/dl 87.681 4.14 87.87 £3.3 N.S.
TG mg/dl 146.78 +14.65 125.3348.08 N.S.
TC mg/di 205.92+ 8.62 172.38 £6.55 P <0.001
HDL mg/dl 54.99 1+2.38 57.14+ 2.06 N.S.
LDL mg/dl 121.3 £9.09 91.12 £ 6.96 P <0.01
DISCUSSION: been shown to be quite beneficial to

Most studies on blood pressure during
exercise have focused on SBP?' It has
been reported that measurements of BP
immediately after exercise show an
increase of 20-40mmHg in SBP, whereas
DBP does not change or slightly
decreases®*?®. DBP measurements during
exercise, however, are rarely reported,
perhaps because of concern about the
accuracy of such measurements®. The
results of the present study showed small
and highly significant decreases in both
SBP and DBP after 4 weeks of exercise.

reduce BP in hg/pertension as well as
normal subjects >°. It is interesting to note
that most of the lowering of systolic and
diastolic BP in those with hypertension
occurs within a few weeks of consistent
aerobic training. The exact mechanism
how aerobic exercise helps to lower high
blood pressure is unclear. However it is
theorized that biochemical, neural and
hormonal changes in the blood vessel
walls cause an acute and long-term blood

vessel relaxation” Vasodilation of
resistance vessels in muscle during
exercise is influenced by several
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endothelium —independent mediators,
including NO, prostaglandins, adenosine,
and other metabolically linked vasodilators,
such as potassium and hydrogen ions
%2' During muscular exercise there is
increased sympathetic discharge, so that
both myocardial contractility and HR are
increased. The increase in HR is
particularly prominent in normal individuals,
and there is only a modest increase in
stroke volume % There is consolidated
evidence that physical activity exerts
several beneficial effects on health, and
can bring the serum lipid to an acceptable
range, which is one of the metabolic
adaptations contributing to the reduced risk
of CHD?®. It is recommended that brisk
walking lowers BP and plasma glucose,
and helps to reduce body weight in middle
—aged obese individuals?°. The results of
the present study are in agreement with
these findings, except serum glucose which
was not influenced by exercise. It has been
suggested that the major factor leading to
an improved blood lipid profile, following
regime, is the weight loss and decrease in
body fat often seen with exercise training®.
Weight loss is usually advocated as a first-
line treatment for hypertension and
hypercholesterolemia. In addition, the
identification of weight — loss diets is likely
to maximize the effects on blood pressure
and blood lipids, both are of considerable
importance. Significant positive correlation
was fond between BMI and daily physical
activity’”. In the present study, parallel
significant reductions were found in BMI
and serum TC, TG,LDL Ilevels after
exercise indicating positive correlation
between these parameters. These results
are in agreement with the findings obtained
by other investigators®*** The decreased
TC and LDL-C after exercise may be due
to the ability of these activities to alter their
receptor production and secretion by the
liver or decrease LDL receptor mediated
LDL removal**. The data obtained indicate
that the mean serum TG level after
exercise was lower but not statistically
significant (P> 0.05).This probably had

in the values of TG of the small sample of
participants. Furthermore, it has been
reported that the primary reason for the
elevation in HDL-C is an increase in
lipoprotein lipase (LPL) activity in response
to exercise. LPL accelerates the
breakdown of TG'.There was only a small
increase in HDL level in the present study ,
hence the decrease in TG was not
significant. These findings indicate that
aerobic exercise may be an important
adjunct for the lowering of BP and in the
treatment of hypertension. The evidence
shows that short-term intensive programs
motivate subjects to change lifestyle risk
factors. These lead not only to greater
reduction of BP merely, but improvement in
their overall metabolic profile also.
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