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The purpose of this research is follow-up examination for athletic men’s serum Iron (Fe)
alteration according to nano gram per micro liter (ng/mic L). So, twelve athletic men
participated in this research. Subjects performed aerobic test of Bruce Protocol with a
mean of 17.15 minutes. Researchers took blood sample from the subjects’ elbow vein
three times. The first stage was in a fasting state and before Bruce Protocol performing.
The second stage was immediately after Protocol performing and the third blood test was
taken after 24 hours of rest. Subjects’ blood samples were analyzed in a pathology
laboratory to determine their serum Iron concentration. Results indicated that, regarding
blood serum Iron concentration, there is no significant difference in the first and second
stages (p = 0.52). Also, there was no significant difference between the first and third stage
(p = 0.439). While, the subjects’ blood serum Iron concentration differed significantly
between the second and third stage, i.e. after 24 hours of rest (p = 0.44). In this stage, the
obtained reduction in the amount of blood serum Iron was 0.255 nano grams per micro
liter. Results indicated that Iron serum alternation does not change immediately after
physical activity. But, it seems that during resting and after exhausting physical activity,
subjects’ blood serum Iron decreases because of sweat and increase in metabolism.
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1. Introduction
Iron (Fe) deficiency is one of the most controversial issues in sports medicine and there
are a many different opinions in the literature [1]. In athletes, Iron status can influence
physiological functions and performance, particularly in endurance events [2, 3]. Iron is an
essential mineral involved in the different physiological mechanisms related to physical
performance and resistance (oxygen supply by hemoglobin, oxygen storage by myoglobin, oxygen
utilization by cytochrome c, etc.) [2, 4].
Iron deficiency reduces the oxygen transport ability in the circulation because heme iron
plays a role in supplying oxygen to tissue in humans [5]. Thus, Iron depletion, with or without
anemia, may impair aerobic physical performance [4, 6]. Some authors have found a decrease in
maximal oxygen consumption during strenuous exercise as a result of Iron deficiency [4, 6]. Iron
is an essential structural component of biological compounds such as hemoglobin, myoglobin,
cytochrome, cytochrome oxidase, cata-lase, and peroxidase [7]. Exercise is known to induce
anemia in humans, which is called sports anemia (8, 9). Hemolysis was suggested to be one of the
causes of sports anemia [10, 11, 12].
Because hemolysis promotes hemoglobin synthesis, exercise affects Iron metabolism.
Moreover, a human study showed that exercise increased Iron loss through sweat [13]. Also, Iron
homeostasis is altered in some athletes competing in and training for endurance sports [14]. It has
been found that prolonged exercise increases the use and metabolism of Fe [15] and that 7 wk of
intense physical exercise in untrained subjects significantly decreases Fe status [16]. In general,
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strenuous exercise and prolonged physical activity affect Iron metabolism and contribute to a
condition characterized by reduced blood hemoglobin, serum Iron, and ferritin concentrations [17,
18].
The effects of exercise or physical activity on nutrient status are controversial. Iron status,
for example, has been shown in some studies to be negatively affected by physical activity [19],
whereas other studies have failed to show such effects [20, 21, 22]. A human study showed that
short-term, high-intensity exercise stimulated the apparent absorption of Iron [23]. Strause et al.
also reported that the apparent absorption of Iron was increased in rats by running to exhaustion in
a “sprint” protocol [24].
Furthermore, Nachtigall et al. showed that the true absorption of Iron increased in long
distance runners, but apparent absorption of Iron was decreased because of the gastrointestinal
blood loss [25]. These reports suggested that the type of exercise affects the apparent absorption of
Iron differently. The aim of this study was to evaluate levels of plasma Iron (Fe), according nano
gram per mic L (ng/mic L) in athletes after aerobic physical activity.
2. Methodology
In this semi – experimental research, the effect of Bruce Protocol aerobic physical activity
on athletic men’s Iron (Fe) alteration was examined. The subjects of this research were twelve
athletic men. Subjects had 5 years of sporting record in different physical activities. The mean and
Standard Deviation (SD) of their age, weight, height, Body Mass, Index (BMI) and Maximal
Oxygen Consumption (Vo2 max) were respectively: (19.6 ± 2.2), (69.3 ± 8.8), (171.5 ± 1.2), ( 22.23
kg2), (63.4 ml. kg-1. min-1), (table 2).
The subjects attended a laboratory in fasting state at 8 o’clock in the morning. In the first
stage, researchers took 5cc blood from each subject. Each subject settled in treadmill machine in
turn and performed Bruce Protocol until exhausting time. Immediately after that, researchers took
5cc blood from each subject once more. Subjects were asked not to use any drug for 24 hours.
After 24 hours of rest, they attended the laboratory once more and researchers took 5cc blood from
each one. Blood samples were transferred to laboratory. They were analyzed by biochemistry
analyzer Hitachi 717 machine and amounts of serum Iron concentration were measured according
to nano gram per micro liter (table 3).
2-1. Bruce Protocol
The Bruce test is commonly used for treadmill exercise stress test. The exercise is
performed on a treadmill. The test starts at 2.74 km/hr (1.7mph) and at a gradient (or incline) of
10%. At three-minute intervals the incline of the treadmill increases by 2%, and the speed
increases as is shown in table 1.
3. Results
As it can be seen in table 3, subjects’ serum Iron mean concentration in the first stage and
before the Bruce Protocol physical activity was found to be 1.007 nano grams per micro liter. In
the second stage the obtained concentration 1.152 and in third stage it was 0.897 nano gram per
micro liter.
The result of this research showed that serum Iron concentration between the first and
second stage was not significant (p = 0.052). Also, there was no significant difference between the
first and second stages (p = 0439). But between the second and the third stages of this research,
there was a significant difference in serum Iron concentration (p = 0.044), (Figure 1).
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Table 1. Stages, Speed and Gradient of Bruce Protocol

Stage

Speed (km/hr)

Speed (mph)

Gradient

1
2
3
4
5
6
7
8
9
10

2.74
4.02
5.47
6.76
8.05
8.85
9.65
10.46
11.26
12.07

1.7
2.5
3.4
4.2
5.0
5.5
6.0
6.5
7.0
7.5

10
12
14
16
18
20
22
24
26
28

Table 2. Physical characteristics of the subjects.

Variables
Height (Cm)
Age (Yr)
Weight (Kg)
Vo2 max ml. kg-1. min-1
BMI (Cm2)
Systolic blood pressure (mm Hg)
Diastolic blood pressure (mm Hg)

Mean
176.02
21.54
71.20
62.55
23.55
118.00
78.00

Standard Deviation
4.78
2.28
4.05
4.44
2.58
2.43
3.50

Table 3. The Changes of Serum Iron (Fe) (ng/mic l) with P and t Values in Three Stages.

Variables
Fe 1 (ng/mic l)
Fe 2 (ng/mic l)
Fe 3 (ng/mic l)

Mean
1.0070
1.1520
0.8970

Standard Deviation
0.3453
0.3508
0.2815

p Values
0.052
0.439
0.044

Serum Iron (ng/mic l) in Three Stages.

Serum Fe (ng/mic
l)

1,2
1
0,8
0,6
0,4
0,2
0
Rest
Time

After
After 24
Protocol Houres

Fig. 1. Alteration of Serum Fe according nano gram per micro liter.

4. Discussion and conclusion

T Values
2.241
0.811
2.341

504

The purpose of this research is the examination of serum Iron alteration by using aerobic
and exhausting physical activity. The performed activity was Bruce protocol. Even very minute
reductions amounting to nano gram per micro liter could affect on athletes’ integrity, method, and
performance. Also it had an effect on oxygen supply by hemoglobin, oxygen supply by myoglobin
and consumption of oxygen by cytochrome c [4, 2]. In the present research twelve athletic subjects
participated. Researchers took blood sample three times from the subjects’ elbow vein. The
research results showed that between the resting state and immediately after Bruce aerobic
protocol there was no significant difference. These findings show that athletes serum Iron did not
decrease immediately after strong activity (p = 0.052). The present research findings were in
agreement with Balaban et al. (1995) research (20), and Weight et al. (1992) [21]. On the other
hand, this research did not consent with many researches such as Beard et al. (2000) [6], and Dang
et al. (2001) [10]. Because these researchers did not measured significant decreased by strenuous
physical activity [6, 10].
Findings of the present research show that the intensity and exhausting physical activity
with intensity of Bruce protocol did not result in any alteration in athletics’ serum Iron. We could
say that maybe physical activity or the average time for performance of the Bruce protocol was not
intense efficiently, so that results in basic alteration in athletics’ blood Iron.
On the other hand, after 24 hours of rest, researchers took from samples, blood test for the
third time. Serum Iron decreased amounting to 0.255 nano gram per micro liter. This decrease was
accounted amounting to 22.13 % nano gram per micro liter. The decrease of the serum Iron causes
anemia [10, 11, 12]. It also causes metabolism alteration [13, 15], and decrease of the hemoglobin
and also decrease of the ferritin concentration [17, 18].
It seems, in this research, athletes' resting caused loss of Iron through sweat [13]. This
research consents with Paulev et al. (1983) research [13]. Also we could attribute the decrease of
the serum Iron to absorption increase in the body that accords with Straus et al. (1983) research
[24]. Generally, we could say that intensity of the physical activity and its duration could have
difference effects on Iron response during physical activity and after 24 hours of resting. On the
other hand, athletes and also women [25] in comparison with untrained athletes need to use more
Iron. Athletes should use foodstuffs that have more Iron in order not to encounter lack of Iron
during physical activity and after that, because strenuous and exhausting physical activity
increases Iron metabolism in the body.
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