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Abstract

Background: One of the most common medical disorders is hypertension which is associated with an increased incidence
of all-cause and cardiovascular disease mortality. Exercise programs that primarily involve endurance activity prevent the
development of hypertension and lower blood pressure in adults with petfect hemostatic equilibrium with increase in both
thrombocytic activity and equal increase in fibrinolytic activity.

Objective: To study the effect of exercise on blood pressure, heart rate, respiratory rate and other physiological blood pa-
rameters in healthy adults.

Materials and Methods: The study was conducted on 50 medical students. All the volunteers were male students of same
age group ranging from 20 to 25 yeats. The subjects were made to exercise for 30 minutes and the following observations
were recorded.

Results: The mean age, height, weight and body surface area of the subject were 22 & 2 years, 171 = 11cms, 67 £ 13kgs and
1.8 £ 0.2 respectively. The mean Heart rate before and after exercise was 77 = 3bpm and 174 = 9bpm respectively. The mean
Respiratory rate was 17 £ 1.0bpm and 25 + 2.5bpm respectively. The mean Systolic blood was 114 £ 7.0mmHg and 146 £
6.0mmHg respectively. The mean Bleeding time was 1.70 + 0.4min and 1.50 £ 0.4min respectively. The mean Clotting time
was 3.50 £ 0.6min and 3.20 £ 0.67min respectively. The mean Platelet count was 3.50£0.6 and 3.20£0.67 respectively. The
mean WBC count was 7934 £ 772 and 8403 + 693 respectively.

Conclusion: All forms of exercise produce small benefits in controlling the blood pressure. The effects are similar to those
of dietary and medication.
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Introduction disease and also in individuals with potential threat or suscepti-

bility to disease, which have the roots as due to lack of physical
The term exercise is used to denote physical activity that is .activity.. Exercise t'oday has a scient%ﬁc legitimacy d.u(? to research
planned structured, repetitive and purposeful. The main objective '™ physical education, exercise physiology and medicine.
of physical exercise is improvement in or maintenance of one or ' o ) ) . )
more components of physical fitness. Physical activity interventions have lowered systolic and diastolic
blood pressure in hypertensive Adults [1], and may be effective
in adolescents [2-4]. Considering that blood pressure levels in
adolescence may "track" into adulthood, this possibility should

be evaluated [2]. Mild exercises if repeated with an exercise pre-

Physiology of exercise has become an increasingly important
topic for research and discussion. It has gained lot of importance

as well as publicity by the work of pioneers in cardiovascular reha-

bilitation centers, who have demonsstrated the beneficial effects scription has an antihypertensive effects of 10 — 15 mmHg in

of exercise in cardiac and other patients in their recovery from systolic pressure. The mechanism of reduction in blood pressure

remains to be elucidated, although a correlation was shown with
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sodium depletion and reduction of blood volume, it is possible
that sweating may have depleted sodium reserves over the long
period of exercise therapy. Due to this reason exercise is well
worth considering as an adjunct to salt restriction and diuretics in
uncomplicated mild hypertension.

Caspersen ct al., (1985) defined physical activity in terms of the
following three elements:

1. Movement of the body produced by skeletal muscles.
2. Resulting energy expenditure that varies from low to high.
3. A positive correlation with physical fitness.

Caspersen et al., (1985) attempted to distinguish between physical
activity and exercise by considering possible sub-components of
“activity”. They defined exercise as: 1. Body movement produced
by skeletal muscles. 2. Resulting energy expenditure varying from
low to high. 3. Very positively correlated with physical fitness. 4.
Planned, structured, and repetitive bodily movement. 5. The ob-
jective is to maintain or improve physical fitness [5].

As far as health outcomes are concerned, the intensity, frequency,
and duration of exercise have to be such that metabolic enet-
gy expenditure is usually well above that experienced at rest [0].
Moreover, recent work has demonstrated that standing and hence
the recruitment of large muscle groups in the trunk and legs can
make a contribution to health-related benefits [7].

Edward M. et al., in his study gave the following definitions and
terms are intended to uphold principles of science and adhere
to the SI: Function of muscle: the function of muscle is to exert
force and it does so by attempting to shorten. Exercise: a po-
tential disruption to homeostasis by muscle activity that is either
exclusively, or in combination, concentric, eccentric or isometric.
Intensity of exercise: this expression should be used instead of
workload or work rate to indicate physiological, psychological or
biomechanical demand on the participant by the performance of
exercise [8].

It seems generally agreed that the acute reaction to exercise is
an increased clotting tendency of blood. The increase of platelet
count arises as a result of mobilization from deposits in periph-
eral vascular pool as catcholamines are secreted. Together with
an increase of platelet stickiness it is one factor in the altered
clotting tendency which undoubtedly contributes to the increased
risk of heart attack during and immediately following exercise in
old people and in persons with C.A.D. from the view point of
preventive medicine it is important to emphasize that while the
acute reaction to exercise is an increased clotting tendency the
long term response is a decrease in the likelihood of intravascular
coagulation, due to a balanced increase in clotting tendency and
fibrinolytic activity [9]. In younger persons, hypertension often
results from a higher cardiac output state, whereas in older per-
sons, hypertension more often results from increased peripheral
vascular resistance [10] and large artery stiffening [11]. Because
of age-related differences in the cause of hypertension, it is not
certain whether current exercise guidelines for hypertension fully
apply to older persons [12].

https://scidoc.org/IJAAP.php

Materials and Methods

The study was conducted on 50 medical students. All the volun-
teers were male students of same age group ranging from 20 to
25 years, they were carefully screened for any significant deviation
of health from the normal basal findings. The subjects were made
to exercise for 30 minutes and the following observations were
recorded.

Collection of Anthropometric data:

a) Age

b) Height

c) Weight

d) Body Surface Area

Determination of Physiological parameters:

a) Heart rate

b) Blood pressure
) Respiratory rate
d) Bleeding time
e) Clotting time

f) Leucocyte count
) Platelet count

Measuring the height

The subject was asked to stand on a flat surface and take of his
shoes, head bands or anything else from the head that may get in
the way of an accurate measurement. The subject was asked to
stand against a wall making sure his head, shoulders and buttocks
are touching the wall. Line of sight and chin should be parallel to
the floor. Using a wall mounted metallic tape measure, the height
of the subject is measured.

Measuring the weight

Digital weighing balance was used to measure the weight of the
students. Before starting the measurement the scale was adjusted
to zero. The students were asked to take off heavy clothings (such
as coats, jackets £ and vests), purses, shoes and heavy accessories
such as belts with heavy belt buckles. They should also remove
everything from their pockets including money (coins), pens, pen-
cils, wallets, and papers. Each student was asked to step on the
scale and stand motionless in the middle of the scale platform
with the feet slightly apart and the body weight distributed equally
on both feet. Arms should be relaxed and hanging down loosely
at the sides of the body. Digital scales are very sensitive to move-
ment and any movement will change the weight measurement,
so students must stand very still and the readings were recorded.

Measuring the Body Surface Area

Body Surface Area (BSA) measures the total surface area of the
body. The Mosteller formula is most commonly used formula
in practice and in clinical trials. The Mosteller formula takes the
square root of the height (cm) multiplied by the weight (kg) di-
vided by 3600.
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BSA (m? = \/(Height (em) X weight (kg) / 3600)
Motorized Treadmill

All the subjects were made to walk on the treadmill for 30 min-
utes and physiological parameters were recorded. The treadmill is
VENKY make athletic GIH model. The treadmill has a motor-
driven endless corrugated hard rubber track 450mm wide that can
be operated at any speed upto 12 kmph. It is possible to adjust the
speed to easy mode, so that an ordinary individual can walk for
hours and it can also be adjusted to high speed mode, so that the
best runners can be exhausted in a very short time.

Heart rate

Method used to study heart rate is auscultation method. The aus-
cultation is done with stethoscope in sitting position. The area
auscultated is Mitral Valve.

Blood pressure

Method used is Auscultation method. The subject is asked to sit
comfortably. The arm cuff is tied, brachial artery is palpated in
the cubital fossa and the diaphragm of the stethoscope is kept
on the brachial artery. Pressure is increased on the air pump till
mercury level rises above the reading obtained by the palpatory
method. Pressure is released very gradually till the banging sound
is heard. The point represents the systolic pressure.

The pressure is being gradually released following the puffing
noise there occurs a knocking or tapping sound which increases
in intensity and then passes suddenly into another softer blow-
ing sound. The sharp transition of krotokoff sounds from the
loud banging to the soft blowing sound is taken as the diastolic
pressure. Since the sharp transition cannot be possibly recorded
correctly, hence cessation of sound may be taken as the reading
for diastolic pressure.

Respiratory Rate

It is studied by inspection of the respiratory movements of the
chest and abdomen. One inspiration and expiration make up one
cycle.

Stethography

Tie a Stethography around the subject’s chest at the level where
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the movements are maximum and have him sits with his back to
the apparatus, asking the subject to relax and breathe naturally.
Connect the Stethography to the tambour and adjust it so that ex-
cursions of the lever are satisfactory. Set kymograph at low speed
(1.2 mm/second) and record few respiratory movements. Note
that the chest expands during inspiration, the stethograph gets
stretched. The pressure within it decreases, and the atmospheric
pressure pushes the diaphragm along with its writing lever of the
tambour downwards. Thus down stroke is tracing in inspiration
and the upstroke is expiration. Record a few normal cycles, and
also after exercise.

Bleeding time

Method used is Duke’s bleeding time. Get a finger prick (3-4mm)
and note the time. The blood should flow freely without squeez-
ing. Remove the blood drop every 30 seconds by absorbing them
along the edge of a clean filter paper without pressing on the
puncture and number them 1 onwards. Note the time when
bleeding has stopped, that is when there is no trace of blood spots
on the paper. Note that the successive spots are smaller, till there
is no blood spot. Count the number of spots on the filter paper
and express the result in minutes and seconds. Normal bleeding
time is 1-5 minutes.

Clotting time

Method used is capillary blood coagulation time. Get a deep fin-
ger prick and allow the blood to flow freely without squeezing,

Discard the first 2-3 drops and allow a large drop to form. Fill a
capillary tube with blood by dipping one of its open ends in the
drop. The blood rises and fills the tube by capillary action. Note
the time. Break off 1 cm bits of the tube from one end every 30
seconds, and look for the formation of fibrin threads between the
broken ends. The end-point is reached when fibrin threads span
a gap of 5mm between the broken ends. Note the time. Normal
coagulation time is 3-6 minutes.

White blood Cell Count

Procedure: The finger is cleaned with spirit, pricked with a sterile
needle. Clean and dried WBC pipette is taken and blood sucked
up to 0.5 mark. Immediately diluting fluid is sucked up to 11
marks. The pipette is held between the thumb and the fore finger,
in horizontal position mixing of blood and diluting fluid is done.
The Neubaur’s chamber is charged with the dilutant. The count-
ing is done for WBC.

GN Shashi Rekha, Supriya Garapati, Asra Anjum. Study On Effect Of Exercise On Blood Pressure, Heart Rate, Respiratory Rate And Physiological Blood Parameters. Inz | Anat Appl Physiol.

2020;6(2):135-143.



http://scidoc.org/IJDOS.php

OPEN ACCESS

Platelet count

Fresh blood is diluted in a RBC pipette with Rees-Ecker fluid, and
the stained platelets are then counted in a hemocytometer.

Composition:

Brilliant Cresyl Blue — 0.05 gm

Sodium citrate — 3.80 gm

Formaldehyde — 0.2ml ( 40% formaldehyde solution)
Distilled water — 100 ml

Brilliant Cresyl Blue used for staining the platelets. Formaldehyde
prevents the fungal growth. Sodium Citrate prevents the clotting
of blood.

Freshly — filtered platelet solution id drawn to the mark of 0.5 in
the RBC pipette.

Finger prick is given and blood is drawn into the pipette so that
solution reaches the 1.0 mark. Reese-Ecker is taken in the pipette
with blood upto the mark of 101. Mix the contents of the bulb
for 2 minutes (this gives a dilution of 1 in 200). The purpose of
taking 0.5 volume of platelets which occurs if blood is first taken
into the pipette.

The first 2 drops are discarded and charge the counting chamber
in the usual manner and platelet count is done in group of 5 in
16 squares each and calculated the number in 1mm® of undiluted

blood.

Results

The study was conducted on 50 medical students. All the volun-
teers were male students of same age group ranging from 20 to
25 years. The mean age and Standard deviation of the students is
22 * 2 years and standard error of mean is 0.3. The lower limit
of the confidence interval (95%) is 21 years and upper limit is 23
years (table 1 and graph 1).

The mean height is 171 * 11 years with standard error of mean
1.7. The lower limit of the confidence interval (95%) is 167 cms
and upper limit is 174 cms (Table 1 and Graph 1).

The mean weight of the students is 67 13 kgs with standard er-
ror of 20. The lower limit of confidence interval (95%) is 62 kgs
and upper limit is 71 kgs (Table 1 and Graph 1).

https://scidoc.org/IJAAP.php

The mean Body Surface Area (BSA) is 1.80 + 0.2 m* with stand-
ard error of mean 0.03. The lower limit of confidence interval is
1.74 m* and upper limit is 1.86 m* (Table 1 and Graph 1).

The mean Heart rate before and after exercise are 77 = 3 bpm and
174 + 9 bpm respectively with standard error of mean 0.5 and 1.5
respectively. The lower limit of confidence interval is 76 and 172
bpm respectively and upper limit is 78 and 178 bpm respectively.
T-Value is 58.38 and P value < 0.0001, which is highly significant
(Table 2 and Graph 2).

The mean Respiratory rate before and after exercise are 17 + 1.0
bpm and 25 & 2.5 bpm respectively with standard error of mean
0.2 and 0.4 respectively. The lower limit of confidence interval is
16 and 24 bpm respectively and upper limit is 17 and 26 bpm re-
spectively. T-Value is 20.97 and P value < 0.0001, which is highly
significant (Table 3 and Graph 3).

The mean Systolic blood pressure before and after exercise are
114 = 7.0 mmHg and 146 * 6.0 mmHg respectively with standard
error of mean 1.0 and 1.0 respectively. The lower limit of confi-
dence interval is 111 and 144 mmHg respectively and upper limit
is 115 and 148 mmHg respectively. T-Value is 25.58 and P value <
0.0001, which is highly significant (Table 4 and Graph 4).

The mean Bleeding time before and after exercise are 1.70 + 0.4
min and 1.50 * 0.4 min respectively with standard error of mean
0.06 and 0.1 respectively. The lower limit of confidence interval
is 1.50 and 1.38 min respectively and upper limit is 1.80 and 1.63
min respectively. T-Value is 3.19 and P value < 0.0003, which is
highly significant (Table 5 and Graph 5).

The mean Clotting time before and after exercise are 3.50 £ 0.6
min and 3.20 £ 0.67 min respectively with standard error of mean
0.09 and 0.10 respectively. The lower limit of confidence interval
is 3.30 and 2.89 min respectively and upper limit is 3.70 and 3.32
min respectively. T-Value is 4.82 and P value < 0.0001, which is
highly significant (Table 6 and Graph 6).

The mean Platelet count before and after exercise are 3.50 0.6
and 3.20 * 0.67 respectively with standard error of mean 0.09 and
0.10 respectively. The lower limit of confidence interval is 3.30
and 2.89 respectively and upper limit is 3.70 and 3.32 respectively.
T-Value is 19.02 and P value < 0.0001, which is highly significant
(Table 7 and Graph 7).

The mean WBC count before and after exercise are 7934 £ 772
and 8403 £ 693 respectively with standard error of mean 122

Table 1. Demographic Data.

Parameters | Mean | SD*

Confidence Inter-
SE+ val (95%)
LL UL
0.3 21 23
1.7 167 174
20 62 71
0.03 1.74 1.86

Age (years) 22 2
Height (cms) 171 1
Weight (kgs) 67 13

BSA (m? 1.8 0.2
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Graph 1. showing Demographic Date.
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Table 2. Change in Heart Rate before and after exercise.

Confidence
Parameters Mean | SD* | SE+ | Interval (95%)
LL UL
Before exercise 77 3 0.5 76 78
After exercise 174 9 1.5 172 178

T value = 58.38
P value < 0.0001, highly significant

Graph 2. Showing Change in Heart Rate before and after exercise.
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Table 3. Change in Respiratory Rate before and after exercise.

Confidence
Parameters Mean | SD* | SE+ | Interval (95%)
LL UL
Before exercise 17 1 0.2 16 17
After exercise 25 2.5 0.4 24 26

T value = 20.97; P value < 0.0001, highly significant

Graph 3. Showing Change in Respiratory Rate before and after exercise.
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Table 4. Change in Systolic BP before and after exercise.

Confidence

Parameters Mean | SD+ SE+ Interval (95%)
LL UL
Before exercise 114 7 1 111 115
After exercise 146 6 1 144 148

T value = 25.58; P value < 0.0001, highly significant
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Table 5. Changes in Bleeding time before and after exercise.

Confidence
Parameters Mean | SD* | SE+ | Interval (95%)
LL UL
Before exercise 1.7 0.4 0.06 1.5 1.8
After exercise 1.5 0.4 0.1 1.38 1.63

T value = 3.19; P value < 0.003, highly significant

Graph 5. Changes in Bleeding time before and after exercise.
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Table 6. Changes in Clotting time before and after exercise.

Confidence Inter-
Parameters Mean | SD* SE+ val (95%)
LL UL
Before exercise 3.5 0.6 0.09 33 3.7
After exercise 3.2 0.67 0.1 2.89 3.32

T value = 4.82; P value < 0.0001, highly significant

Graph 6. Changes in Clotting time before and after exercise.
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Table 7. Changes in Platelet Count in lakhs before and after exercise.

Confidence
Parameters Mean | SD* SE+ Interval (95%)
LL UL

Before exercise 35 0.6 0.09 3.3 3.7
After exercise 3.2 0.67 0.1 2.89 3.32

T value = 19.02; P value < 0.0001, highly significant.

Graph 7. Showing Changes in Platelet Count in lakhs before and after exercise.
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Table 8. Changes in WBC Count before and after exercise.

Confidence
Parameters Mean | SD* SE+ Interval (95%)
LL UL
Before exercise 7934 772 122 7687 8181
After exercise 8403 693 110 8181 8625

T value = 8.07; P value < 0.0001, highly significant.

Graph 8. Showing Changes in WBC Count before and after exercise.
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and 110 respectively. The lower limit of confidence interval is
7687 and 8181 respectively and upper limit is 8181 and 8625 re-
spectively. T-Value is 8.07 and P value < 0.0001, which is highly
significant (Table 8 and Graph 8).

Discussion

The aim of studying the effects of exercise on hemostasis in
healthy subjects has its reason. In previous studies which have
shown above 25% of all cases of new myocardial infarction and
14% of all cases of sudden cardiac deaths are caused by sporadic
increased physical activity. Because in recent years many patients
recovering from myocardial infarcts have been treated with exer-
cise therapy.

The primary concern of the physician must always be to prevent
disease as well as to treat the person suffering from it in what-
ever form it may occur. The effective prevention and treatment
depends on understanding the causes of these disorders, and un-
derstanding the harmful factors, the scope of modern medical
research and medical investigation has widened to include all the
scientific disciplines.

The great contributions made towards the improvement of health
and conquest of disease by science. The great physicians have
always demonstrated a broad interest in human anatomy and
physiology. They have been extremely conscious of the effects
of man’s activity on his state of health. Even before scientific
bases had been established upon which sound recommendations
could be made, their observations led many of them to advise
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empirically that health could better be maintained and restored by
exercise rather than rest.

Changes seen in Heart Rate

The heart rate was significantly increased during exercise from
mean value of 77/min to 174/min with T value of 58.38 and P <
0.0001, which is highly significant. In the study done by Deuk — Ja
Oh et al., they found the Heart rate before and after exercise as
58.80 + 4.38 and 169.67 £ 12.83 respectively.

There occurred sudden increase in heart rate with the start of
performance and this gets stabilized at a slightly lower level of
increase as the exercise continued. The initial sudden increase in
heart rate at the onset of exercise is attributed to “anticipatory”
response produced by cerebral cortex, with continuation of exer-
cise apprehension for the exercise is lost and sustained rise of the
heart rate persist. After termination of exercise within 5 to 6 min
the heart rate comes to pre-exercise basal level [13].

Changes seen in blood pressure

The mean Systolic blood pressure was significantly raised after
exercise from 114mmHg to 146 mmHg with T value of 25.58 and
P = 0.0001. Rashida Bhatti et al., found the mean systolic blood
pressure was 118.64 £ 8.05mmHg and 139.32 + 12.5 mmHg be-
fore and after exercise respectively and the mean diastolic blood
pressure was 77.59 £ 7.19 mmHg and 110.91 £ 14.79 mmHg
before and after exercise respectively [14]. In another study done
by Deuk-Ja Oh et al., the mean systolic blood pressure was 124.67
* 7.83 mmHg and 219.53 & 29.31 mmHg before and after strenu-
ous exercise respectively and the mean diastolic blood pressure
was 79.53 + 2.80 mmHg and 78.60 = 10.64 mmHg before and
after strenuous exercise [13, 14].

This increased systolic blood pressure is seen in all types of exer-
cises, mild moderate and eatly stages of strenuous exercises. It has
been assumed that with onset of exercise their occurred profound
vasodilatation in exercising muscle. This will tend to produce an
initial fall of systolic Bp and these initial falls activate barorecep-
tors control system which elevates the blood pressure. A stronger
effect on rise of blood pressure is exerted by increased sympa-
thetic nervous system activity which causes instant release of
catecholamine, which keeps the blood pressure higher through-
out the performance of physical activity. This response of blood
pressure rise is not upto a maximal level in case of unfit persons,
a physically unfit person will not show rise of blood pressure in-
stead his blood pressure will fall. With regard to diastolic blood
pressure there occurs no change in values by light and moderate
exercise, heavy exercise may cause slight increase in diastolic pres-
sure.

According to Chobanian et al., (2003), it is reported that, as a
positive effect of exercises, hypotensive effect due to exercises is
about 4-9 mmHg [15]. The mechanism in which exercises have
effect on blood pressure is different depending on exercise inten-
sity, time, and exercise types, but it is known that blood pressure
is decreased due to decreased activity of sympathetic nervous
system and decreased peripheral resistance [16]. This exercise-
induced high blood pressure has 5-10 times higher rates to shift
to high blood pressure in a future stability [17], and it is also an
independent risk factor for cardiovascular and cerebro-vascular
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diseases [18, 19].
Changes seen in Respiratory rate

The respiratory rate was significantly increased from mean val-
ues of 17/min to 25/min during exercise with T value of 20.97
and P < 0.0001. This increased respiratory rate is increased by
many folds increased in alveolar Pco, from basal 40 mmHg to 43
mmHg during the exercise this illustrate the role of respiration in
supplying the extra demand of oxygen during the exercise.

Changes seen in Blood parameters

The change in bleeding time was significant in the present study.
The mean values before and after exercise was 1.70 to 1.50 / min
with T value of 3.19 and P value <0.003 was significantly reduced.

The change in clotting time was significant in the present study.
The mean values before and after exercise were 3.50 to 3.10 /
min with T value of 4.82 and P value < 0.0001 was significantly
reduced.

The change seen in platelet count was also significantly increased
from mean value of 2.06 to 2.73 lakhs after exercise with T value
of 19.02 and P value <0.0001.

With regard to above changes in hemostatic mechanisms during
the exercise the insight to this is originated from the observation
that sudden deaths are reported in immediate post exertion peri-
od by all probability such deaths occur due to thrombo-occlusive
disease. The constituents of body which can cause increase in
tendency for thrombosis includes- a) rise in viscosity of blood,
b) decrease in velocity of blood flow. Leading to some degree of
stasis of blood associated with this there occur activity of inert
clotting factors which produces enhance rate of blood coagula-
tion and shortening of bleeding time and clotting time.

Hemostasis is also jeopardized by such physical mechanism which
causes mobilization platelets from platelet depots and increase
circulating platelet increases the tendency to blood clotting, It is
to note that hemostatic equilibrium which operates on one side
with increase thrombocytic activity, on other side with fibrinolytic
activity gets altered in patients with occlusion of coronary artery.
Whereas in normal individual there exists a perfect hemostatic
equilibrium with increase in both thrombocytic activity and equal
increase in fibrinolytic activity. That in normal individual a moder-
ate exercise does not predispose to intravascular coagulation.

A change seen in WBC count was significantly increased with
mean value of 7934 to 8403 with T value of 8.07 and P value of
<0.0001 was significant. During exercise it is seen that there occur
an increase in circulating number of WBC. The mechanism for
increase in peripheral circulating WBC is due to mobilization of
white blood cells from marginal pools to circulating pool. It is to
note that several studies have demonstrated in prolonged exercise.
To examine the effect of exercise training on white blood cell
count response to exercise, both trained and untrained healthy
male subjects were made to exercise in the study conducted by M.
Gimenez et al.,, Both trained and untrained subjects were made to
exercise for 15 minutes and the results showed that both groups
differ in maximal work load and total exercise, but increase in
total WBC count lymphocytes and platelet count has occurred
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in both the trained as well as untrained groups. There appears to
be no difference between untrained and trained subjects in the
increase of WBC and platelet count. The total platelet count were
higher in trained subjects both at rest and after exercise. This ap-
pears related to the higher level of exercise performed by trained
subjects. Inference given that exercise increases the platelet count,
the higher resting values observed in trained subjects may reflect
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