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Introduction: Nowadays one of the most important problems of Thalassemia major
patients is the additional load of iron and hemosiderosis, the most important consequence of
which is deposited iron in myocardial tissue and the incidence of cardiomyopathy caused by
hemochromatosis. The aim of this study was to determine the effect of concurrent
(resistance-endurance) exercise on NT-pro BNP and ferritin serum levels of beta
Thalassemia major patients.

Methods: Participants were 18 patients with Beta Thalassemia major (mean age
22.64+3.5) that voluntarily divided in two groups: experimental (n=9) and control group
(n=9). The subjects of the experimental group attended the concurrent (Resistance-
Endurance) exercise for eight weeks. Subjects' blood samples were taken before and after
exercise protocol in order to measurement NT-proBNP and Ferritin Serum levels. The
levels of NT-proBNP and Ferritin were measured by using an enzyme-linked Electro
immuno assay (ELISA) kits. For data analysis the Repeated measures ANOVA, was
used. All statistical analysis was performed by SPSS 19 software. The level of
significance was considered P <0.05.

Results: The results indicated the reduction of NT-pro BNP after eight weeks of concurrent
(resistance-endurance) exercise compared to the control group (P <0.05) and also the levels
of Ferritin was significantly decreased comparing with the control group (P <0.05).

Conclusion: The reduction of NT-proBNP serum level and its natural range in the exercise
protocol, can be a regulating response to hemodynamics cardiac pressure in patients under
certain exercise conditions without any pathological importance and improved heart
function. A significant reduction of ferritin serum indicates lower iron toxicity and it can be
known as an effective factor in delayed cardiomyopathy that caused by excessive iron.
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Introduction:

Thalassemia major is the most common genetic
disease in the Middle East and Iran (1). Maintaining
hemoglobin levels within the range recommended
in these patients guarantees their survival and
growth, but their body iron overload is one of the
most important problem in thalassemia patients that
leads to iron overload or hemosiderosis (2) the
results show that of the cardiovascular disease and
endocrine disorders caused by iron overload which
leads to the premature death in thalassemia patients
before the age of twenty-two. The sport science
studies have shown that exercises, especially
aerobic exercises significantly reduce ferritin and
iron levels in the blood (3). Iron accumulation has a
significant impact on the structure and function of
the heart and other vital organs of the Beta
thalassemia major (BTM) patients (4). Despite the
progress made in blood therapy, heart failure is still
one of the most important causes of death in BTM
patients (5). Haemochromatosis (6) is one of the
main pathogenic mechanisms and the progress of
heart failure in these patients which especially leads
to iron deposits in the myocardial wall and diastolic
and systolic dysfunction of the left ventricular (7).

Brain natridiurtic peotide (BNP) is primarily
released by muscle cells of left ventricular wall in
response to increased tension or stress (8). BNP and
NT-pro BNP are both sensitive biological indices
used to identify problems and dysfunction of the left
ventricle (LV) and the diagnosis of the mentioned
patients (9).

The presence of a small amount of non-binding
iron in the heart tissue can cause harmful reactive
oxygen and toxic concentrations of metabolic
materials, acute pulmonary hypertension and
myocardial inflammation (10,11) due to iron
overload which accelerated the cardiac dysfunction
in these patients (12).

Various studies have addressed the interaction
between changes in indicators of cardiovascular
disease, thalassemia and cardiac function. Besides,
few studies have analyzed the interaction between
physical activity and cardiovascular function of the
above mentioned patients. Balkan et al. (2012) have
studied the correlation between NT- proBNP and
iron overload in thalassemia major patients in the
early stages of heart disease. Their findings indicate
that there is a correlation between NT-proBNP and

iron overload levels. Also there was no correlation
between NT-proBNP and diastolic dysfunction in
the third decade of these patients’ lives. However
the secretion of NT-proBNP in the early stages of
the disease will lead to an increase in diastolic
dysfunction (13).

In another study Heydari et al. (2011), studied
the effect of 8 weeks of aerobic training on iron and
Hematological Indices in girls with thalassemia
minor in Kermanshah. They concluded that ferritin
was significantly decreased in experimental group
and iron absorption capacity of the blood was
increased  significantly. Other hematological
parameters were not changed in both groups (14).

Dellaporta et al. (2013) studied the correlation
between NT-pro BNP and cardiac iron
accumulation in patients with thalassemia major
who were subject to blood transfusion. The found a
significant relationship between NT-pro BNP
values and iron overload in patients with
thalassemia (15). ZareZadeh et al (2008) analyzed
the effect of aerobic exercise on body iron indices
in healthy people and patients with thalassemia
major. The results show that the variables under
study changes significantly immediately after and
48 hours after exercise compared to pre-exercise
but there was no difference in this respect between
the genders. Concluded that Iron and ferritin serum
of both groups had a significant reduction after
aerobic exercise compared to pre-exercise and iron
capacity (TIBC) levels were significantly increased
(16). In another study Serrano et al (2011) studied
the effect of duration and intensity of exercise on
cardiac parameters release. The increased duration
of exercise had a significant influence on the
secretion of NT-pro BNP and increased its value
while the intensity of training had no significant
effect on it (17).

Since in the last two decades the interactive
effects of resistance-endurance exercise to on
response, adaptation and transformation of the main
indicators have been focused by mentioned
researches, the effect of combined resistance -
endurance exercise on important Heart cardiac
indicators (NT-pro BNP) on patients with
thalassemia major is a new field .This question is,
thus, raised that do eight weeks of concurrent
resistance-endurance exercises change the serum
levels of NT-pro BNP? Or does this kind of
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exercises have any effect on the serum levels of
ferritin in BTM patients?.

Methods:

Research subjects included 18 beta Thalassemia
major patients in Abureyhan specific diseases center
of Bandar Abbas, that voluntarily participated in the
study. Finally, after obtaining informed consent
they were voluntarily grouped into experimental
(n=9) and control (n=9) groups.

Obtaining the history, physical cardiology
examination, and  echocardiography  were
performed on all patients. Due to the potential
impact of hematocrit changes on the results, blood
sampling and echo of all patients were taken at least
72 hours after blood transfusion (18). One week
before the concurrent exercise program, the
subjects were familiarized with research steps and
training program. Anthropometric characteristics of
subjects, including height, weight, body mass index
and body surface area and the maximum aerobic
capacity and hemoglobin leveles were measured
one week before the exercise program (Table 1). It
should be mentioned that the subjects’ diet,
medication and blood transfusions were considered.

One week after the familiarization stage and
teaching the implementation techniques, the
workout program including 8 weeks of concurrent
resistance-endurance exercise was performed as
three sessions a week for a total of 24 sessions. The
subjects performed both concurrent resistance-
endurance exercises at the same session. Resistance
exercise was always performed before endurance
exercise to prevent premature fatigue caused by
endurance exercise (19). For the implementation of
this resistance protocol the 100 percent power of the
subjects was determined using the formula Max
Power= Load/1-0.02 (reap). In order to control the
intensity of the exercise to perform endurance
protocol, the maximum heart frequency of subjects
(based on maximum heart rate equation (220- age)
+10) was calculated. Also, to keep the heart rate
during the endurance exercise, PM45 heart rate
monitor was used. The subjects had a 10 minute
warm up before each session and had a 5 minute
recovery after the session. Exercise protocole have
been shown in figure 1. All exercises were

performed in Azad University of Bandar Abbas
gym. The subjects’ diet was based on their regular
diet and they were asked not to use drugs other than
their usual drugs.

Blood samples (10cc for each time) were
collected from the antecubital vein in the stages of
pre and post-tests in order to measure the serum
levels of NT-pro BNP and Ferritin. The collected
blood samples were put in pre-cooled serum tubes
and allowed to be clotted within one hour at the
room temperature. Samples were then centrifuged
in 4000 g within 15 minutes at 4°C. The obtained
serum was discharged into Eppendorf tubes and
stored at -70°C to be analyzed. NT-pro BNP was
measured by ELISA using kits specified to human
samples based on the instruction of manufacturer
(Elecsys and cobas e analayzer, Germany) pg/ml.
Ferritin was also measured by ELISA using Kkits
specified to human samples based on the instruction
of manufacturer (Abbot -i2000SR ,Germany)
pg/ml. As data distribution was natural based on
Kolmogorov-Smirnov test.To analyze the data,
Repeated measures ANOVA were used.

Results:

Table 1 presents mean values and standard
deviation of the age, height, and BMI, BSA, HG
and VOxmax among research various groups.
Results showed that prior to intervention, all
variables were homogeneous (Table 1).

The Repeated measures ANOVA showed that
the 8 weeks of Concurrent exercises have effect on
the serum level of NT-pro BNP and Ferritin
(P<0.05) Table 2.

The serum levels of fettitin though significantly
decreased after 8 weeks of Concurrent exercises in
comparison with the control group (P=0.001).
Also in exercise group the levels of NT-pro BNP in
post-test were significantly decreased from pre-test
(P=0.003). Figure 2 depicts NT-pro BNP changes
among various groups. Ferritin changes have been
shown in figure 3.

Hormozgan Medical Journal, Vol 20, No.1, Apr-May 2016

12



Golnaz Arbab, et al

The Effect of Concurrent Exercise on NT-proBNP Beta Thalassemia Major Patients

Time First(4 weeks) | Second(4 weeks)
L &0 — B5 0q 65—?0%){2
eg press = =
Bl —6&5% 65 — 7004
Lat 12 — w2
g
Leg extension _
g 60 — 65 % ss-70%
12 =
Resistane
Exercise | pumbbell curl | S22 55% | S T0%
12 g
65— 7004
. &0 — 65 %4 b e
Dead Lift == g ?
12
Endurance Treadmil | &0—653% B5—70,
Exercise 10min 13min

Figurel. Concurrent Exercise protocol

|
post 473 68/41
/ Control
71703
re
P 60/34 M Exercise
0 20 40 60 80
NT-pro BNP  Pg/ml
Figure2. Variation of NT-pro BNP concentration among different groups
|
post
‘ Control
pre
| . . . . . . ! || Exerc ise
0 1000 2000 3000 4000 5000 6000 7000 8000
Ferritin ng/ml
Figure3. Variation of Ferritin concentration among different groups
Table 1. Anthropometric and Biochemical characteristics of subjects at Baseline
Group/characteristics Control(n=9) Exercise(n=9) P value
Age (years) 26.67+3.6 22.624+3.5 0.655*
Weight (kg) 46.27+1.47 48.59+1.05 0.842*
Height (cm) 149+1.26 152+1.42 0.543*
BMI (kg.m?) 20.31+2.66 19.6+2.14 0.667*
VOzumax(ml kg !.min) 47.3+3.34 49.144.86 0.506*
BSA 1.4840.07 1.44+0.06 0.617
HGB (g. dIY) 10.9+0.01 10.8+0.9 0.558*
NT-pro BNP( pg. ml) 71.03t1.5 60.344+15.21 0.73*
Ferritin (ng. ml) 741242327 689442741 0.54*
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Table 2. Compares difference between groups after 8 weeks of Concurrent Exercise protocol

Group Post test P-value between groups
F
Characteristics Control Exercise Control Exercise
NT-pro BNP (pg.ml) 3.44 68.41+1.2 47.24+12.36 0.73 0.003*
Ferritin (ng.ml") 2.19 7211+1845 489741861 0.54 0.000%*
Conclusion: can lead to molecular increase in BNP and NT-

This study examined the effect of concurrent
resistance-endurance exercise on serum levels of
NT-pro BNP and Ferritin in patients with
thalassemia major. According to the analysis of the
researcher there is no released information in terms
of the effect of concurrent resistance-endurance
exercise on serum levels of NT-pro BNP.

However, these findings suggest that the
intensity and duration of exercise program used in
this study has decreased NT-pro BNP levels.
Although the exact mechanisms of the secretion of
NT-pro BNP and the factors affecting the level of
secretion during exercise is unknown, it is recently
assumed that NT-pro BNP changes due to exercise
can be caused by the secretion of inflammatory
cytokines. This assumption is rooted in the
observations that indicate Pro inflammatory
cytokines modify BNP gene expression and
secretion. This is consistent with the findings of
Lippi et al (2005), Banfi et al. (2005) and Baetek et
al. (2003). They have reported the significant
reduction in In pathological assessment in athletes
Vidotto et al (2005) and Middleton et al (2006)
have reported the increased level of NT-proBNP
level after severe endurance exercise (20,21). In a
study Thomas et al. (2006) have reported increased
plasma levels of NT-proBNP related to heart
dysfunction in young athletes. While Middleton et
al (2006) showed an increase in plasma levels of
NT-proBNP in athletes could not be attributed to
heart dysfunction in young athletes (20-22).

Scharhag et al (2008) reported the increase in
NT-proBNP plasma level caused by the increased
heart rate caused by cardiac myocytes stretch
during endurance activity (23) and it is possible to
report a positive relationship between endurance
physical activity and plasma concentration of NT-
proBN.  Mechanical and  neural-hormonal
stimulation along with ventricular myocytes
stretching in response to the ventricular expansion

proBNP plasma (24,25). Therefore, reducing the
serum levels of NT-proBNP in patients with
thalassemia major can indicate a lack of disease or
heart dysfunction, and lowered NT-proBNP plasma
levels can be related to the imposed reduced
hemodynamic pressure and the physiological
response of the heart to decrease in heart pressure.
Therefore, the evaluation of NT-proBNP plasma
concentration levels can be used as an indicator to
distinguish between physiological and pathological
changes patients with thalassemia major. With a
closer look at some of the above studies, the reason
of this inconsistency can be related to the
differences in the measure variable of BNP instead
of NT-proBNP plasma in one hand and the
differences in the type and intensity of sports
activities, blood sampling and subjects on the other
hand.

Considering that initial clearance and destruction
of BNP and NT-proBNP plasma is done by Neutral
Endo peptidase and glomerular purification, the
extent of BNP and NT-proBNP refinement is
reported differently (26). Given the high molecular
weight of NT-proBNP plasma and its long half-life
(60 minutes) to BNP (22 minutes), it can be
assumed that the reduction in plasma concentration
of NT-proBNP after an eight-week of concurrent
resistance-endurance exercise can be response to
increased rate of initial purification release by the
kidneys. On the other hand, this increase may be
due to changes in the purification can be cause by
changes in permeability of kidney cells, their
increased rate of uptake mechanism or enough time
for purification that affects kidney extraction pace
27).

This study showed that concurrent resistance-
endurance exercise can decrease significantly
ferritin serum in patients with thalassemia major.
Few studies have analyzed the effect of aerobic
exercise on iron index in thalassemia major patients
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and often have reported similar results. The results
of the present study were consistent with Vashtani
et al. (2009) who reported that the submaximal
aerobic efficient program can be set for thalassemia
major patients according to medical examination
and tests because in addition to the acquisition of a
happy mood, concentration of ferritin and iron is
reduced significantly. The reason of similarity
between the results of the present study and that of
Vashtani et al. (2009) is related to the duration of
the eight-week training program and similar
subjects. In addition, Zarezadeh et al. (2008)
examined the effect of aerobic exercise on body
iron indices in healthy subjects and patients with
thalassemia major. There was no difference in this
respect between both genders. Similar to this study
Iron and ferritin serum of both groups had a
significant reduction after aerobic exercise
compared to pre-exercise and iron capacity (TIBC)
levels were significantly increased. In addition they
reported that iron serum, ferritin and TIBC had a
significant increase 48 hours after sports activities
compared to pre-exercise (16,28). In thalassemia
patients with heart failure and weak ventricular
function, training capacity is limited for various
reasons. Cardiac output in increasing blood flow for
muscle contraction and blood distribution is
ineffective and therefore aerobic metabolism occurs
earlier. Heart failure is caused by a deficiency in
iron would cause in mitochondrial respiration and
affects cellular metabolism. A level of anemia
causes reduced oxygen and muscle content due to
reduced arterial oxygen and affects exercise (29).

Assuming exercise-induced immune response
has a role in changes in NT-proBNP serum levels
of patients with thalassemia major; it is believed that
low plasma concentration of NT-proBNP is related
to low levels of ferritin.

The results of our current study showed that the
reduced level of NT-proBNP serum and its natural
range in this training protocol can be a regulatory
response to cardiac hemodynamics pressure in
patients under special circumstances without
pathological importance and only related to their
physical activity. However the reduction of NT-
proBNP serum caused by training in the in patients
without heart disease is different from its reduction
in cardiovascular  patients with  systemic
inflammation. A significant decrease in ferritin

serum indicates the reduced iron toxicity and it can
be used as a factor of cardiomyopathy caused by the
excessive iron and it can be known as an effective
factor in delay in the incidence of cardiomyopathy
caused by excessive iron. Bandria et al. (2013)
analyzing the chronic inflammation in sickle cell
patients reported that inflammatory pattern in these
patients seems to be related to genetic
polymorphism and finally suggest the genetic
evaluation to make this issue clear (29). Although in
this study, diet was controlled, but factors such as
stress and environmental conditions as well as the
specific conditions of patients and limited samples
size could have affected the results.
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