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EFFFECTS OF INTENSITY AND DURATION OF EXERCISE ON DIFFERENTIAL
LEUCOCYTE COUNT
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Background: Increases in neutrophils, lymphocytes and monocytes account for the exercise
induced leucocytosis, related to work loads and duration of exercise. To observe the effects of
intensity and duration of exercise on differential leucocytes count, two groups of normal healthy
male adult subjects were exercised on treadmill for different duration and intensities. Methods:
Group-I subjects (n=15) performed exercise by running for a duration of 2-3 minutes, at 7%
grade (4 degree inclination) and at speed ranging from 7.5 to 9 Km/hour, while group-11 subjects
(n=15) walked on treadmill for a duration of 7-10 minutes at zero grade and at Speed ranging
from 5 to 6 Km/hour. Pricking the tip of finger with a lancet under sterilized conditions at three
occasions i.e. before exercise, immediately after and 30 minutes after exercise, a drop of blood
was taken. Each drop of blood was put on a neat and clean glass slide to make film for
differential leucocytes count. The samples were then analyzed by standard methods and
evaluated artistically. Results: In group-1 subjects, neutrophils were significantly increased by
5.97% immediately after exercise and were significantly decreased by 13.471% after 30
minutes rest and so the neutrophils were 8.454% below baseline (p<.0.001) 30 minutes after
exercise. Lymphocytes were significantly increased by 19.57%, 30 minutes after exercise and
were 17.734% above baseline (p<0.001) Eosinophils were significantly increased by 38.042%
after 30 minutes rest and were 33.333% below baseline (p<0.01). Basophiles were 50.187%
less (p<.0.01) 30 minutes after exercise than pre-exercise. In-group Il, neutrophils were
significantly increased by 4.30%, immediately after exercise and then decreased significantly
by 6.019%, after 30 minutes rest. On the other hand, lymphocytes were significantly decreased
by 11.981%, immediately after exercise and then increased significantly by 12.379%, after 30
minutes rest. Conclusions: It clearly indicates that the exercise of high intensity and less
duration has greater effect on neutrophil count. The increase in lymphocyte count, 30 minutes
after exercise, clearly indicate that exercise of low intensity and longer duration is helpful in
improving acquired immunity.
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INTRODUCTION

Exercise of proper intensity, duration and frequency significantly improves physical working
capacity of individuals of all ages®. Leucocytes, the mobile units of the body protective system?,
is significantly affected by exercise®. Increases in neutrophils, lymphocytes and monocytes
account for the exercise-induced leucocytosis* and are related to work loads®. The neutrocytosis
following exercise is more dependent on the duration than on the intensity of exercise®. As, the
change in peripheral leucocyte number is diagnostically informative and may be a prognostic
marker, reflecting organ damage and restoration after strenuous physical exercise’.Therefore,



in the present study, the subjects were exercised for different intensities and durations to
observe the effects on differential leucocyte count.

MATERIAL AND METHODS

This study was conducted in the Department of Physiology, Basic Medical Sciences Institute,
Jinnah Postgraduate Medical Centre, Karachi. Experiments were performed on 30 volunteers,
who were normal healthy male adults with no positive clinical findings. All of them were non-
smokers.

Pricking the tip of finger with a lancet under sterilized conditions at three occasions,
i.e., before exercise (at complete rest), immediately after and 30 minutes after exercise, a drop
of blood was taken. Each drop of blood was put on a neat and clean glass slide to make film.
After staining with Leishman’s stain, the cells were counted by visual counting using a 3.7 mm
oil-immersion lens (x100). The results were recorded in percentage for each type of cell® and
statistically evaluated.

All of the experiments in this study were performed between 9:00 A.M. and 1:00 P.M.,
to avoid possible circadian fluctuations of leucocytes in the blood. On the experimental day, a
general physical examination was made and the procedure of treadmill exercise was explained
to all the study participants’ prior to exercise. A continuous monitoring of treadmill belt
velocity was observed throughout the test®. The selected subjects were divided into two groups
and the subjects of each group were exercised on the treadmill, AR-160A (Minato Medical
Science Company, Japan). Subjects of group-l (n=15) performed exercise by running for a
duration of 2-3 minutes, at 7% grade (4 degree inclination) and at speed ranging from 7.5 to 9
Km/hour. While subjects of group-11 (n=15) performed exercise by walking for duration of 7—
10 minutes at zero grade and at speed ranging from 5 to 6 Km/hour.

RESULTS

Table-1: Differential leucocyte count group-i treadmill running. Mean £ SEM (n=15)

Cell Pre-exercise Immediately post- 30 minutes post-
% exercise exercise
N 55.200+1.713 58.40+1.942 50.533+2.326
L 31.20+1.868 30.67+2.074 36.733+1.809
M 10.267+0.573 10.533+0.710 10.333+0.766
E 2.40+0.349 0.687+0.252 1.60+0.306
B 0.267+0.118 0.133+0.091 0.133+0.091

N=Neutrophil, L=Lymphocyte, M=Monocyte, E=Eosinophil, B=Basophiles

Table-2: Mean of differences + S.E.M., % variation and p-value of differential leucocyte
count group-I treadmill running. (n=15)
-=Decrease += increase



Immediately post-
exercise

Vs.

30 minutes post-
exercise

Vs.

30 minutes post-
exercise

Vs

Immediately post-

Cell Pre-exercise Pre-exercise exercise
N 3.20+0.526 -4.687+1.688 -7.60+1.621
Mean of L 0.733+1.694 +5.533+1.776 7.867+1.524
Differences M 0.267+0.867 0.067+0.592 -0.20+0.750
+S.EM E -1.733+0.295 -0.800+0.383 0.930+0.3011
B -0.133+0.088 -0.133+0.088 0.00+0.088
N +5.797 -8.454 -13.471
L -1.923 +17.734 +19.657
%Variation M +2.591 +0.643 -1.948
E -71.375 -33.333 +38.042
B -50.187 -50.187 0
N <0.001 <0.01 <0.001
L > 0.5 <0.01 < 0.001
p-value M > 0.5 >0.5 > 0.5
E <05 <0.01 <0.01
B <05 <0.01 > 0.5




Table-3: Differential leucocyte count group-11 treadmill walking. (n=15), Mean +SEM

Cell Pre-exercise Immediately post- 30 minutes post-
(%) exercise exercise
N 54.33+2.260 56.67+2.030 53.40+2.060
L 34.47+1.900 30.33+1.750 34.33+1.780
M 9.13+0.650 10.27+1.070 9.67+0.830
E 2.00+0.330 1.80+0.390 2.97+0.430
B 0.07+0.060 0.27+0.110 0.07+0.060

Table-4: Mean of differences £SEM, % variation and p-value of differential leucocyte
count group-ii treadmill walking

n=15, -= Decrease, +=Increase

Immediately post-

30 minutes post-exerc

exercise 30 minutes post-exercise
Vs
Vs Vs
Immediately post-
Cell Pre-exercise Pre-exercise exercise

Mean of N 2.33+0.500 -0.930+1.325 -3.270+1.095
Differences L -4.13+0.930 -0.140+1.032 4.267+1.510
M 1.13+0.980 0.533+0.848 -0.60+0.810




+SEM E -0.20+0.370 0.467+0.451 0.670+0.418
B 0.20+0.140 0.000+0.094 -0.20+0.140
N +4.307 -1.712 -6.019
L -11.981 -0.406 +12.379
%Variation M +12.377 +5.838 -6.572
E -10.00 +23.35 +33.50
B +285.714 0 -285.714
N < 0.001 <05 <0.01
L < 0.001 >0.5 <0.01
p-value M <0.5 >0.5 <0.5
E > 0.5 <0.5 <05
B <05 >0.5 <05
DISCUSSION

Many workers reported a post-exercise increase in neutrophils®#°3, Neutrophilia of greater
magnitude after sever exercise, is also reported by Suzuki et al (1995, 1996)*>¢, Post exercise
increase in neutrophils is reported to return to baseline after one hour® and 30 minutes'® after
exercise.

Suzuki et al (1995)% also observed peripheral lymphopenia after termination of exercise
and the changes persisted for one hour, even after termination of exercise. Glee son et al
(1987)* also reported that proportion of lymphocytes to granulocytes, decreased after exercise.
Mona et al and Boas et al (1996)3* reported an initial increase in lymphocytes immediately
after exercise and then a decrease below baseline in 1-2 hours after exercise. These findings
are in contrast to the present study. One possible explanation for it may be that these workers
had counted absolute number of lymphocytes while we have counted relative number of
lymphocytes in proportion to other white blood cells.

An increase in monocytes, immediately after exercise is also reported by Gabriel and
Kindemann (1997)®, while Moyana et al (1996)* and Boas et al (1996)° reported an initial
increase and then a decrease to baseline, 1-2 hours after exercise.

Eosinophilia after exercise was also observed by Moyana et al (1996)* and Hanson and
Flaherty (1981)°, who has also reported an initial increase and then decrease in basophiles after
exercise.

CONCLUSION

Exercise of high intensity and less duration has greater effect on neutrophil count. Exercise of
less intensity and longer duration is helpful in improving acquired immunity. Furthermore,
precautions must be observed while taking blood samples for such routine investigations, like
differential leukocytes count. It is suggested that if the patient is exerted, (depending upon the
degree of exertion) must be allowed a 30—60 minutes rest, before taking a blood sample.
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