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Abstract

Thyroid hormones stimulate oxygen consumption by most of cells in the body. Help
in regulation of lipid & carbohydrate metabolism. The second function is to secrete
calcitonin, a hormone that regulate calcium levels. The aim of this study is to
investigate the effect of submaximal exercise on post exercise levels of serum T3, T4,
& TSH in young healthy students. Thirty student subjects were participate in this
study from physical education college, university of Tikrit. The study was done from
Jan. to the end of February 2011. Their age were between 20 -22 (20.53 = 1.73 years).
A total 5 minutes warm up was given for each subject, then 9 minutes of exercise was
applied to the students with a gradually increasing intensity every 3 minutes ( starting
from 50, 100, 150 watts) up to 75% of their maximal heart rate. Blood samples were
taken before & 5 minutes after exercise. T3, T4 & TSH were measured before & after
exercise. Heart rate was measured at resting state before starting exercise & 1, 2, 3
minutes after the end of exercise (recovery heart rate). There is no significant
difference between pre & post exercise value of T3. Also, there is slight decrease in
serum T3 level after exercise. Also, there is no significant difference between pre
exercise value of T4 comparing with post exercise value. However, there is a highly
significant difference between preexercise value of TSH, comparing with post
exercise value. In previous study, the rate of increase of TSH is going linear with
increase in intensity of exercise. The present study is partially agree with previous
findings of continuous TSH increase until 15 minutes after the end of exercise with
unchanged or slightly decrease T3 level. A possible cause for the increase of TSH
levels may be due to pituitary secretion & may serve to fulfill the exercise induced
increase in peripheral need for thyroid hormones.
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Introduction

The thyroid gland is one of the largest
endocrine glands of the body. The
gland has two functions. The first is to
secrete thyroid hormones, which
maintain the level of metabolism in the
tissues. Thyroid hormones stimulate
oxygen consumption by most of cells
in the body. Help in regulation of lipid
& carbohydrate metabolism. The
second function is to secrete calcitonin,
a hormone that regulate calcium levels
(1). 1t is well known fact that exercise
affects activity of many glands & the
production of their hormones (2). One
of these glands affected by exercise is
the thyroid gland. Thyroid gland
secretes two separated amino acid-
iodine bound thyroid hormones known
as 3-5-3' triiodothronine (T3) & 3-5-3'-
5' tetraiodothyronine (T4 thyroxine),
both of which are also found in the free
form (fT4, fT3). Thyroid hormones are
important for the regulation general
metabolism,  growth &  tissue
differentiation as well as gene
expression, (2,3,4). It is also known
that thyroid hormones acts in fatty acid
oxidation & thermoregulation (1,5).
Some studies were done on animals
show that thyroid hormones regulate
the transcripation of several genes
expressed in skeletal muscle, such as
the gene coding for type | myosin
heavy chain (MHC), actin & the
sarcoplasmic reticulum (SR) (6,7). The
aim of this study is to investigate the
effect of submaximal exercise on

levels of post exercise serum T3, T4, &
TSH in young healthy students.

Subjects & methods

Thirty student subjects were participate
in this study from physical education
College, University of Tikrit. The
study was done from beginning of
January to the end of February 2011.
Their age were between 20 -22 (20.53
+ 1.73 vyears). All subjects were
informed about the aim & procedure of
the study methods. All subjects were
volunteers & randomly chosen from all
students. All of them had a medical
examination & completed healthy
history. A total 5 minutes warm up was
given for each subject, then 9 minutes
of exercise was applied to the students
with a gradually increasing intensity
every 3 minutes ( starting from 50,
100, 150 watts) up to 75% of their
maximal heart rate. Blood samples
were taken before & 5 minutes after
exercise. The T3, T4 & TSH were
measured before & after exercise.
Heart rate was measured at resting
state before starting exercise & 1, 2, 3
minutes after the end of exercise
(recovery heart rate). All data were
presented as a mean & standard
deviation (SD). Student T test was
used to compare the differences
between values. The accepted level of
significance for differences was equal
to or less than 0.05 for all tests (P
value < 0.05, 0.01).
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Results

Thirty students were participate in this
study. Table 1 shows the characteristic
of subjects. Their ages were between
20 -22 (20.53 £ 1.73), the mean body
weights was 67.37 = 7.7 kg & the
mean of BMI is 22.16 + 2.31. There is
no significant difference between pre
& post exercise value of T3. Also,
there was slight decrease in serum T3
level after exercise. Also, there was no
significant difference between pre
exercise value of T4 (1.296 + 0.076)

significant difference between
preexercise value of TSH (1.5633 *
0.792), comparing with post exercise
value (2.567 = 0.91 n IU/ml), p<0.01,
(Table 2, fig. 1). Table 3 show the
resting heart rate & recovery heart rate
at 1, 2, & 3 minutes after the cessation
of exercise & also resting & post
exercise blood pressure (figure 2, 3).
The present findings showed that the
recovery heart rate after 3 minutes after
cessation of exercise was above 100
beat/' min (110 £ 16 b/min). This
indicated that some subjects who
participate in this study were not fit &

comparing with post exercise value
(1.261 = 0.012 ng/ml ), (Table 2)
However, there was a highly

not well trained.

Table(1):- The mean & standard deviation (SD) of some parameters of subjects

Mean & S.D
20.53+1.73
67.37+7.7

17427 +55
22.16 +2.31

Parameters
Age (years)
Body weight (KQ)
Height (cm)

BMI kg/m *

Table (2):- The mean & standard deviation (SD) of T3, T4, & TSH before &

after exercise
Hormone

Before exercise

After exercise

P value

T3 ng/ml

1.493 +0.51

1.383 +0.38

NS

T4 ng/ml

1.296 + 0.076

1.261 +0.012

NS

TSH nlU/ml

1.563 + 0.792

2.567 +0.91

<0.01

Table(3):- Show the mean & SD of heart rate & blood pressure at resting, Recovery
heart rate at 1, 2 & 3 minutes after cessation of exercise

Parameters

Resting value

1 minute

2 minute 3 minute

Heart rate(b/min)

72.0+6.5

155.1+7.7

1296 +143 | 110 + 16

Systolic Bp
mmHg

124 +5

155.1+7.38

167.6+£16 | 144 +145

Diastolic Bp

771.7+43

60 + 2.6

60+ 1.8 61.6 +4.6
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Fig.(1):- show the concentration of T3, T4 & TSH pre & post exercise
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Fig. (2):- Show the resting & recovery heart at 1,2 & 3" minute post exercise
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Fig. (3):- Show the systolic & diastolic blood pressure at resting & at post

exercise at 1, 2, 3 minutes

Discussion

The present study performed &
estimated thyroid hormones before &
after three minutes at the end of
exercise at recovery period. The
present study find that there is no
significant differences between resting
level & 3 minutes after cessation of
exercise in regard to T3 & T4 levels.
This finding could explain by either,
there is no acute effect of exercise on
thyroid function or there is peripheral
metabolism of thyroid hormones
during exercise. Compelling evidence
suggests that, if exercise related energy
expenditure exceeds calories
consumed, a low T3 syndrome may be
induced (4, 8). Peripheral metabolism
of thyroid hormones can be changed
significantly by a number of
physiological conditions, which alter
the deiodination pathway & lead to
change in the circulating level of
thyroid hormones (9,10). The decrease
in serum T3 (table 2), may be
consistent with a decreased activity of
hepatic 5'-deiodinase activity, since

this enzyme is responsible for the
production of T3 & the clearance of
rT3. These alterations in thyroid
hormones could be prevented solely by
increasing dietary caloric consumption
without any alteration in the quantity
or intensity of exercise (4, 8). In the
present study, all subjects are inform to
be overnight fasting. Also, in the
present study there was a significant
difference in regard TSH between
resting level (1.5633 + 0.792) & 3
minute after cessation of exercise
(2.567 = 0.91 nlU/ml). In a previous
study, the rate of increase of TSH is
going linear with increase in intensity
of exercise (3). The present study is
partially agree with previous findings
of continuous TSH increase until 15
minutes after the end of exercise with
unchanged or slightly decrease T3
level (11). A possible cause for the
increase of TSH levels may be due to
pituitary secretion & may serve to
fulfill the exercise induced increase in
peripheral need for thyroid hormones
(12). The present study conclude that

B.P mmHg
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the rise in cell metabolism during
exercise may lead to change in thyroid
hormone concentration & a rise in
TSH level after exercise. Thyroid
function may depends on a certain
degree on the exercise intensity, which
in the present study was constant (75%
of maximal heart rate), & perhaps to
other factors such as specific features
of subjects. Pakarinen et al studied the
effects of one week of very intense
strength training on the thyroid
hormones of male lifters showed a
significant decrease in TSH, T3 & T4,
with unchanged fT4 & thyroid binding
globulin (13). Also, in another study,
untrained subjects experienced a
decrease in rT3 & cortisol & increase
in T3 after exercise. However, trained
subjects had an increase in cortisol &
rT3 & a decrease in T3 with exercise ,
but concentration of T4 was unchanged
in both groups (trained & untrained
subjects), (9,14). The present results
regarding thyroid hormones seen
following exercise might be mediated
by elevated cortisol levels after
exercise, previous works found that
there is an increase in cortisol level 30
min after the end of exercise (3, 15).
However, additional research is
required to establish this connection.
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