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Abstract

Introduction: There has been increasing awareness on the health benefits of physical activities or exercise and this led to
community-based initiatives aimed at improving health and general well being. The duration of exercise, genetic factors,
the physiologic characteristics and lifestyle of individuals are closely related to acute and chronic differences in
hematologic parameters. Aim: The intent of this study was to investigate some haematological changes (PCV, TWBC
and platelet counts) in male athletes pre- and post-exercise. Methods: A cross-sectional, longitudinal study was carried
out on a total of 50 athletes who engaged in community-based regular fitness exercise for more than six months. The
candidates were sampled before and immediately after strenuous exercise and PCV, TWBC and platelet counts assessed
using standard methods. The TWBC and platelets count differed significantly (p>0.05) between pre- and post-exercise.
No significant difference was observed in the PCV among the groups. Conclusion: In summary, our findings show that
exercise improved significantly the cellular level of total white blood cells and platelet count. This consequently is of
great importance to the immune defense and haemostatic function. There is need for future large scale evidence-based
research aimed at advocacy, awareness creation and prioritizations in primary/preventive health policy formulation.
Keywords: Pre- and post-exercise, PCV, TWBC, platelet count, health implication.
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as only the minority of elites is aware of the importance
of exercise on general well-being and reduction in
mortality.

INTRODUCTION

The world over, interventions to improve
health through physical activities/exercises are now
prominent and community-based initiatives targeted

. . . . . Evidence suggests that physical exercise is
toward informational, behavioural, social, policy, and g9 Py

associated with beneficial maximal oxygen uptake

environmental approaches are becoming increasingly
appreciated [1]. There has been increasing awareness of
the positive health implications of exercise on physical,
psychological and other chronic health conditions and is
included in the public health interventions for
improving health and general well-being. The Global
Advocacy Council for Physical Activity, International
Society for Physical Activity and Health the Toronto
charter called for action on physical activity since 2010
[2]. This is followed by community-based exercise and
motivational intervention on physical fitness in the
management of some chronic diseases [3-5]. There
were evidenced-based interventions and benefits of
physical activities [6-9] and few adults in Nigerian big
cities are beginning to key into these important health
interventions. There is need therefore for improvement

(VO,max) and hence beneficial in weight loss [10] and
in the management of Diabetes [11], depression and
stress [4, 12], osteoporosis [13], cardiovascular,
immune, and endocrine system. Daily physical activity
is essential in maintaining a healthy weight and
reducing risk of chronic diseases and provides anti-
oxidant production, promote blood flow and transport
of nutrients and effector molecules and cells [14, 15]
necessary for haemostasis, oxygen transport and
immunity [16]. Hence, several studies were dedicated to
examine the blood hemodynamic and haemostasis after
exercise whether for leisure, intense or strenuous.
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Regular exercise and physical activity are
considered as an important regulator of blood cells and
their functions [17, 18]. On the other hand, physical
inactivity and sedentary lifestyles is often accompanied
by hematologic disorders such as hypovolemia,
hematocrit (HCT) and pH imbalance [19]. Many
individuals choose to exercise outdoors where they can
congregate in groups, socialize, and enhance well-being
[20] without knowing there health status. Nevertheless,
for these numerous benefits to be attained by an
individual, many anabolic and catabolic changes occur
in the body which may bear on the normal functions of
the cellular and molecular components of the blood;
hence the need for this study.

Conflicting reports abound on the effects of
exercise and stress on the redistribution of
haematological parameters at different bouts of exercise
in advanced countries [21-26] with dirt of information
in people from our environment. This work therefore,
examines the effect of individual exercise on some
haematological/immunological parameters using
community-based fitness group of Ebonyi State
University students/staff as a sentinel.

METHODS
Subjects and Sampling

This cross-sectional, longitudinal study was
conducted on local community-organized athletes at
Presco Fitness Training and Gym Centre, Abakaliki.
Written informed consent was obtained from each
participant and study protocol was approved by Ebonyi

State University Ethical Review Committee. Strict
anonymity was observed throughout the study and
intervention programmed aimed at educating the
participants on the benefit of the physical training
exercise on general health and the implications of the
study was instituted. Sample size was calculated using
the method of Cochran [27].

A total of 50 athletes (all males) between the
ages of 18-60 years who engaged in community
organized intensive physical fitness exercise for not less
three months were sampled pre- and post- exercise.
Athletes with less than three most regular exercises and
who withdrew consent were excluded. Two milliliters
of blood was collected from each participant into EDTA
bottles and process within two hours.

Measurements of Variables

The pack cell volume (PCV), total white blood
cell count (TWBC) and platelete count were done
without preservation within 2hour using standard
methods. Data were analyzed using Pearson correlation
and Student T-test, adapted from Statistical Package for
Social Sciences (SPSS) version 22 and Microsoft excel
software. Statistical significance was set at p < 0.05.

RESULTS

The mean (£SD) values for pre- and post
exercise values were presented in Table-1. The TWBC
and platelets count differed significantly between pre-
and post-exercise (p>0.05). No significant difference
was observed in the PCV among the groups.

Table-1: Comparison of Mean (+SD) values of Pre- and Post Exercise among participants

Variables Pre-exercise (n=50) | Post-exercise (n=50) | r p-value®
PCV (%) 45.90+6.35 45.88+6.19 0.669" | 0.978
TWBC count (x10/1) | 6.73+2.45 10.45+4.22 0.213 | 0.000
PLT count (x10%/1) 186.92+64.35 268.04+106.28 0.479" | 0.000

Key: PCV: Packed cell volume, TWBC: total white blood cell count, PLT: platelet count

DISCUSSION

Physical activity through regular exercise is
now being increasing appreciated worldwide even in
developing counties and the positive impact on
physiological, psychological and general health
outcomes has been documented [28, 29]. Regular
exercise improves the efficiency of cardiovascular [30],
haemostatic and immunoregulatory systems [31] and
can help mange over chronic illnesses [32]. Despite
these benefits, good majority of adults in Nigeria do not
meet recommendations for physical activity, and over
80% of adults universally are insufficiently active [33].
Sedentary life or physical inactivity has been adjudged
the fourth risk factor for mortality globally [32] leading
to risk factor for mortality globally.

Notable variations in blood count during
exercises has been documented and is widely used as
an indicator to evaluate the effect of exercise on the
function of body systems. Blood is composed of three

main cell types; red blood cells (RBCs) or erythrocytes,
platelets and white blood cells (WBCs) or leukocytes
[28]; associated with oxygen transport needed in
efficient energy production for muscle contraction and
sustained contractions during the prolonged physical
activity and exercise, immunological defenses and
haemostatic functions [16]. It has been documented that
reduction in any of these functional cellular components
of blood may impact negatively on physical
performance and general well being [31].

Variations in haematological parameters in
peripheral blood during and after physical activity or
exercise have been documented [28,32]. It has been
observed that duration of exercise, genetic factors, the
physiologic characteristics and lifestyle of subjects are
closely related to acute and chronic differences in
hematologic parameters and might account for the
inconsistencies in results [8, 34, 35].
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In this study, significant elevation of TWBC
and platelets were observed, while PCV was not
significant. Insignificant variation in PCV was in
disparity with the previous finding [36] on athletes in
four weeks intensive training and in agreement with the
study of Green et al., (1991) [37]. It has been shown
that active participation in a short bout of muscular
exercise caused marked leucocytosis which is evident in
this study. Previous studies [34-35] indicate that short
bouts of physical exercise on a bhicycle ergometer
massively increased leucocyte counts in both trained
and untrained athletes. The leucocytosis caused by
exercise could possibly be due to a number of factors;
actions of catecholamines, cortisol, demargination,
neuronal transmitters and peptides or purine chemical
transmitters. In any of this mechanism, large numbers
of cells which at rest, are adherent to the walls of blood
vessels (endothelium), i. e., marginated pool, are
suddenly released into circulation [38]. Demargination
could also be due to the effects of stress hormones, such
as adrenaline, which decreases the adherence of
leucocytes to the endothelium via interaction with $-
receptors on both cell types [37]. Previous studies
support this finding. White blood cells are involved in
all aspects of the immune system. The immune system
therefore, can be activated directly via cells or the
release of soluble factors.

Significant elevation in platelet count observed
in this study is consistent with previous findings [39] in
anaerobic exercise. Platelets number and functions has
been reported to be enhanced by increasing the
secretion of epinephrine during high-intensity interval
training.

CONCLUSION

In summary, our findings show that exercise
improved significantly the cellular level of total white
blood cells and platelet count. This consequently is of
great importance to the immune defense and
haemostatic function. There is need for future large
scale evidence-based research aimed at advocacy,
awareness creation and prioritizations in
primary/preventive health policy formulation.
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