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Abstract:

The present study was designed to observe RBC count and haemoglobin concentrarion in female athletes.
For this purpose, a total number of 60 females, age ranged from 17-38 years, were selected. Thirry of
them were athletes (experimental group) and 30 non-athletes (control). Athletes were selected fronm
Dhanmondi Mohila Krira Complex and controls from students of Dhaka University. RBC count and
haemoglobin concentration were measured by electronic cell counter method. RBC count was found
significantly lower in athletes than that of controls but ithere was no change in haemoglobin
concentration. The result of the sty reveals that lowered RBC count was due 1o mechanical damage of
ervthrocytic membrane leading to shortening of mean life span of RBC.

Introduction:

Increased physical exercise generally results
in no or only a small decrease in haemoglobin
concentration, and RBC count has been found
to be lower in physically well trained female
athletes than in their sedentary counterparts',
A sub-optimal haematological status has been
recorded in athletes involved in intense
physical uclivity:. There have even been
reports of “Sports anaemia” associated with
intense physical activity’ A single bout of
physical effort and, even more, repeated
exercisc may change the morphological
indices of blood and influence 1the

. Lecturer, Deparimem of Physiology, Holy Family

Red Crescemt Medical College. Dhaka,

Professor and Head of 1the Departmemt

Physiology, Dhaka Medical College. Dhaka.

Associate Professor, Holy Family Red Crescent

Medical College, Dhaka.

4. Assistant Professor, Department of Anatomy. Holy
Family Red Crescent Medical College, Dhaka.

5. Assistant  Professor, Tairunnessa  Memaorial
Medical College and Hospital, Dhaka.

12
H

of

ad
h

1

erythropoietic processes in the bone marrow”,
Endurance training can lead to ‘sports
anaemia’ although under normal conditions
RBCs have a life span of about 120 days, the
rate of ageing may increase during intensive
training’. Exercise-induced haemolysis has
been observed in particular, in  distance
running and has been associated with
significant destruction of RBC with RBC
turnover being substantially higher in runners
compared to untrained controls.

Materials and method:

The study was carried out on healthy females
and involved 60 subjects aged between 17 and
38 years. Thirty female athletes were recruited
from Dhanmondi Mohila Krira Complex as
experimental group. A control group of 30
non-athletes was recruited from students of
Dhaka university. All the conirol subjects
were regarded as apparently healthy persons
who had never done exercise and were non-
smoking women.
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While the experimental subjects were
considered as one who had exercise at least
two hours daily, five days a week, for one year
or more. The samples were selected randomly.
Subjects suffering from any cardiopulmonary
disease and mild infection or fever within one
maonth before enrollment were excluded from
the study. Both the experimental group and
control group were subdivided according to
age. Subjects in both groups were divided into
Ay Az A; (experimental) and B, B; B;:
(control) according to 17-22, 23-30 and 31-38
vears. All the subjects were explained about
the aims and objectives of the study and the
test procedures were briefed. Written consent
was taken from the persons concerned in a
prescribed form. A detailed history of each
subject was obtained by using a pre-tested
questionnaire. All subjects completed a
questionnaire concerning their dietary habit,
medication history, family history, athletic
status  including (raining intensity and
duration, height (cm), weight (kg), and Body
mass index (BMI) [kg,f’mz}, Blood pressure
and resting heart rate were recorded. Blood
samples were collected before exercise. RBC
count and haemoglobin concentration were
measured by electronic cell counter method.
Statistical significance of difference between
groups were evaluated by using students
unpaired ‘t’ test.
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Results:

The mean (+SD) of red blood cell count in
experimental groups Ay, Az , A3z  were
3.90£0.24 million/femm, 3.87%0.39
million/emm, 4.1320.19 million/fcmm and in
control groups B; Bz B: were 4.50£0.8|
million/femm, 4.6240.40 million/fcmm,
4.90£0.52 millionfcmm  respectively.  The
results are shown in Table-1 and the Figure-1.
The mean red blood cell count wus
significantly lower (p<0.001) in group A
compared to that of group B. Furthermore. this
level was significantly lower in group A,
(p<0.05), group A; (p<0.001) and A; (p<0.01)
compared to that of group B, B B;
respectively.

(#SD) hemoglobin levels in
experimental groups A Ai  As  were
11.98£1.06 gm/dl., 11.70 *0.99 em/dl,
11.84+1.04 gm/dl respectively and in control
groups By Bz B; were 11.7720.93 gm/dl,
10.52+1.78 gm/dl, and 1291%1.07 gm/dl
respectively.

The mean

The results are shown in Table-1I and Figure-2.

No statistical significance in difference of
haemoglobin levels were revealed between
experimental groups and control groups.

Table- I: The mean (£8SD) of RBC count in different study groups.

Red blood cell (Million/femm) (Mean+SD)
Subgroup | Number | Group-A Group-B P value

1 13 3.90+0.24 4.5010.81 <0.05%
(3.40-4.20) (3.86-6.84)

2 10 3.8710.39 4.6220.40 <(1.00 [ ##*#
(3.40-4.60) (4.00-5.10)

3 07 4.1320.19 4.90£0.52 <0.01%*
(3.90-4.52) (4.02-5.70)

Values in parenthesis indicate ranges. P values were obtained by unpaired " test.
* = significant by unpaired student *t* tesl.
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Table— II: The mean (£SD) of haaemoglobin in different age groups of subjects.

Hemoglobin (gm/dl) (MeanSD)
Subgroup Number | Group-A Group-B P-value

1 13 11.98+1.06 11.77+0.93 >0.50™
(9.90-13.40) (10.30-13.50)

2 10 11.70+0.99 10.52+1.78 >0.50™
(9.20-12.50) (6.60-12.30)

3 07 11.84+1.04 12.9141.07 >0.50™
{10.50-12.80) (11.50-14.60)

Values in parenthesis indicate ranges. P values were obtained by unpaired *t’ test.

ns = not significant.
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Figure-1: Distribution of mean (+SD) red blood cell count in different groups.
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Figure-2: Distribution of mean (+SD) haemoglobin level of different study groups.
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Discussion:

In this study, the mean (£SD) RBC count were
significantly lower (P<00L) in football
players, cricket players, runners, hand ball
players, and volleyball players when
compared to that of control. These findings
were consistent with the findings of others®™,
Decreased RBC count in athletes was due 1o
shortening of the mean life of RBC by 30-
40% **. Under normal condition, RBCs have a
limited life span of 120 days in the circulation
of humans’. The prevention of anacmia
requires the rate of replacement of RBC to
keep pace with that of destruction. Intensive
physical training causes survival of RBCs for
only 74 days in individuals running up to 130
Km/week compared to 114 days in untrained
subjects. RBC deformability was higher in a
group of world-class endurance (road) cyclists
compared when with that in a group of
untrained controls **, Exercise training
accelerated the destruction of the smaller
aging red blood cell and replacement by
younger larger erythrocytes’. The precise
mechanism for this changes include squeczing
and rupture of the erythrocyles by treading on
the foot sole, rupture of blood cells in blood
capillaries during muscle  contraction,
hemolysis due to increased blood flow and

blood pressure *,

Increased intravascular haemolysis occurred
in activities including weight lifting,
swimming, long distance running, and
cycling. It was observed that there were
mechanical damage of RBC in the feet vessels
(foot strike haemolysis) especially when
running on a hard surface which promote
destruction *™’, Decrease in haematological
paramelers of erythrocytic system below pre-
exercise level was observed one hour after a
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single prolonged intensive physical effor,
even though they could be elevated
immediately following it * Maximum
decrease of the above parameters were noted
between the 24™ and 72™ hours following
exercise, (“post-exercise over hydration™ or
“overshoot rehydration™) was pointed out as
the main cause of changes °.

Haemolysis in exercise could result not only
from running long distance where erythrocyte
were stroke, but also from other mechamsm
such as the oxidative stress in which the free
radicals werc over the systemic mechanisms
of the anti-oxidative defense and making them
susceptible to present injury in their enzymatic
systems, as well as in lipids and membrane
receptors’.

In this study, haemoglobin concentration in
football players, cricket players, runners and
hand ball players did not show statistically
significant differences (p>0.05) than that of
control. The results are in agreement with that
of others **. Moderate intensity exercise and
high intensity exercise cause posl-exercise
haemodilution at 24 hours and 48 hours and
did not have a significant effect on
haemoglobin concentration®. Sports anaemia
in athletes is duc to an expanded plasma
volume and haemeodilution (pseudoanaemia)
rather than true red blood deficiency. No
significant difference (p>0.05) occurred in
hacmoglobin  concentration and  RBC
concentration before and after each of the
exercise trials. In individuals who practice
{requent aerobic sport activity there may be
coexisting events such as haematunia,
gastrointestinal blood loss, as well as an
increase in the intravascular haemolysis 4

Athletes  performing  marathons  and
ultramarathons in higher altitudes over several
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years, may have stability in haemoglobin level
as an index of general health status and
exogenous stimulation of bone marrow’.
Severity of this sports anaemia comrelate with
the amount of training. Intravascular
haemolysis occurred during all the races; the
fastest swimmers in the longest races had the
greatest decrease in hacmuglubin",
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