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Abstract 
 

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 kits 
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 VO2max 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.  
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Figure1. Concurrent Exercise protocol 

 

 
Figure2. Variation of NT-pro BNP concentration among different groups 

 

 
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 22.62±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-2) 20.31±2.66 19.6±2.14 0.667* 
VO2max(ml.kg-1.min-1) 47.3±3.34 49.1±4.86 0.506* 

BSA 1.48±0.07 1.44±0.06 0.617 

HGB (g. dl-1) 10.9±0.01 10.8±0.9 0.558* 

NT-pro BNP( pg. ml-1) 71.03±1.5 60.34±15.21 0.73* 

Ferritin (ng. ml-1) 7412±2327 6894±2741 0.54* 
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Table 2. Compares difference between groups after 8 weeks of Concurrent Exercise protocol 

Group 

Characteristics 
F 

Post test P-value between groups 

Control Exercise Control Exercise 

NT-pro BNP (pg.ml-1) 3.44 68.41±1.2 47.2±12.36 0.73 0.003* 

Ferritin (ng.ml-1) 2.19 7211±1845 4897±1861 0.54 0.000* 

 

Conclusion: 

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 

can lead to molecular increase in BNP and NT-
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. 
 
 
References: 

1. Rebulla P, Modell B. Transfusion 
requirements and effects in thalassemia major. 
Lancet. 1991;337(8736):277-280. 

2. Brittenham GM, Griffith PM, Nienhuis AW, 
Mclaren CE, Young Allen CJ, Farrell DE, et 
al. Efficacy of deferoxamine in preventing 
complications of iron overload in patients with 
thalassemia major. N Engl J Med. 
1994;331(9):567-573. 

3. Magnusson B, Hallbery L, Rossander L, 
Swolin B. Iron metabolism and sports anemia. 
A hematological Comparison of elite runners 
and control subjects. Acta Med Scand. 
1984;216(2):157-164. 

4. Fosburg MT, Nathan DG. Treatment of 
cooleys anemia. Blood. 1990;76(3):435-444. 

5. Olivieri NF. The beta–thalassemias. N Engl J 
Med. 1999;341(2):99-109. 

6. Economou-Petersen E, Aessopos A, Kladi A, 
Flevari P, Karabatsos F, Fragodimitri C, et al. 
Apolipoprotein E epsilon 4 allele as a genetic 
risk factor for left ventricular failure in 
homozygous beta-thalassemia. Blood. 
1998;92(9):3455-4559. 

7. Kremastinos DT, Tsiapras DP, Tsetsos GA, 
Rentoukas EI, Vretou HP, Toutouzas PK. 
Left ventricular diastolic Doppler 
characteristics in beta-thalassemia major. 
Circulation. 1993;88(3):1127-1135. 

8. Atish D, Bhalla MA, Morrison LK, Felicio L, 
Clopton P, Gardetto N, et al. A prospective 
study in search of an optimal B-natriuretic 



Golnaz Arbab, et al                           The Effect of Concurrent Exercise on NT-proBNP Beta Thalassemia Major Patients  

Hormozgan Medical Journal, Vol 20, No.1, Apr-May 2016 16 

peptide level to screen patients for cardiac 
dysfunction. Am Heart J. 2004;104(3):518-
523. 

9. Maisel A, Kirshnaswamy P, Nowak R, Mc 
Cold J, Hollander JE, Duc P, et al. Rapid 
measurement of B-type natriuretic peptide in 
the emergency diagnosis of heart failure. N 
Engl J Med. 2002;347(3):161-167. 

10. Kremastinos DT, Tiniakos G, Theodorakis 
GN, Katritsis DG, Toutouzas PK. 
Myocarditis in b-thalassemia major: A cause 
of heart failure. Circulation. 1995;91(1):66-
71. 

11. Olivieri NF, Brittenham GM. Iron-Chelating 
Therapy and the Treatment of Thalassemia. 
Blood. 1997;89:739-761. 

12. Balkan C, Tuluce SY, Basol G, Tuluce K, Ay 
Y, Karapinar DY, et al. Relation between 
NT-proBNP levels, iron overload, and early 
stage of myocardial dysfunction in β-
thalassemia major patients. Echocardigraphy. 
2012;29(3):318-325. 

13. Heidary H, Bijeh N, Hashemi Javahery AA, 
Abrishami F. The effect of eight weeks of 
aerobic training on hematological indices in B-
thalassemia minor patients in Kermanshah. 
Journal of Gonabad University of Medical 
Scinces. 2011;17(4):1-7. [Persian]  

14. Delaporta P, Kattamis A, Apostolakou F, 
Boiu S, Bartzeliotou A, Tsouka SE, et al. 
Correlation of NT-proBNP levels and cardiac 
iron concentration in patients with transfusion-
dependent thalassemia major. Blood Cell Mol 
Dis. 2013;50(1):20-24. 

15. Zarezadeh Y, Ebrahimi I. Effects of Aerobic 
Exercise on Body Iron Indices in healthy 
subjects and patients with thalassemia major. 
Journal of Kurdistan University of Medical 
Sciences. 2009;18(5):7-12. [Persian] 

16. Serrano-Ostariz E, Terrerros-Blanco JL, 
Legaz-Arrese A, George K. The impact of 
exercise duration and intensity on the release 
of cardiac biomarkers. Scand J Med Sci 
Sports. 2011;21(2):244-249. 

17. Malakan rad E, Momtazmanesh N. Study of 
cardiac complications patients with major 
thalassemia in Kashan, during 1999-2000. 
Journal of Iran University of Medical Scinces. 
2001;17(27):18-22. 

18. Yekta Yar M, Mohammadi S, Ahmadi 
Dahrhshid K. Comparison of effects of 
endurance and resistance and Concurent 
training on lipid profiles in sedenterry middle-
aged men. Medical Journal of Kurdistan. 
2011;16:36-26. [Persian] 

19. Middeltone N, Shave R, George K, Whyte G, 
Forster J, Oxborough D, et al. Novel 
application of flow propagation velocity and 
ischaemiamodified albumin in analysis of 
ppostexercise cardiac function in men. Exp 
Physio. 2006;91(3):511-519. 

20. Vidotto C, Tschan H, Atamaniuk J, Pokan R, 
Bachi N, Muller MM, et al, Responses of N-
terminal pro-brain natriuretic peptide (NT-
proBNP) and cardiac troponin I (cTnI) to 
competitive endurance exercise in recreational 
athletes. In J Sport Med. 2005;26(8):645-650. 

21. Neilant G, Januzzi JL, Lee-lewandrowski E, 
Ton-Nu TT, Yoerger DM, Jussal DS, et al. 
Myocardial injury and ventricular dysfunction 
related to training levels among nonelite 
participants in the Boston Marathon. 
Circulation. 2006;114(22):2325-2333. 

22. Scharhag J, Meyer T, Auracher M, Muller 
M, Herrmann M, Gabriel H, et al. Exercise-
induced increases in NTproBNP is not related 
to the exercise inducedimmune response. Br J 
Sports Med. 2008;42:383-385.  

23. König D, Neubauer O, Nics L, Kern N, Berg 
A, ,et al. Biomarkers of exercise-induced 
myocardial stress in relation to inflammatory 
and oxidative stress. Exerc Immunol Rev. 
2007;13:15-36. 

24. Caboral M, Mitchell J. B-type natriuretic 
peptide: A new tool in the armamentarium 
used to accurately diagnosis heart failure. Prog 
Cardiovas Nurs. 2003;18:190-193. 

25. Schou M, Dalsqaard MK, Clemmesen O, 
Dawson EA, Yosniga CC, Nilesen HB, et al. 
Kidneys extract BNP and NT-proBNP in 
healthy young men. J Appl Physiolo. 
2005;99:1676-1680. 

26. Ghaemian A, Kowsarian M. Legend: 
Evaluation of cardiac systolic function in 
patients with Thalassemia major in Boo-Ali 
Sinathalasemmia center (1999). Journal of 
Medical Sciences of Babol. 2002;3:43-46. 

27. Vashtani H, Firozeie E. Effect of aerobic 
rehabilitation program on the concentration of 



 Golnaz Arbab, et al                          The Effect of Concurrent Exercise on NT-proBNP Beta Thalassemia Major Patients 

Hormozgan Medical Journal, Vol 20, No.1, Apr-May 2016 17 

ferritin, iron, and Cardiovascular function in 
thalassemic adolescents. Guilan University of 
Medical Sciences Journal. 2000;18(71):95-102. 

28. Thomas NE, Baker JS, Graham MR, Cooper 
SM, Davies B. C-reactive protein in 
schoolchildren and its relation to adiposity, 
physical activity, aerobic fitness and habitual 
diet. Br J Sports Med. 2008;42(5):357-360. 

29. Bandeira IJ, Rocha LB, Barbosa MC, Darcielle 
Elias DB, Querioza JA, et al. Chronic 
inflammatory state in sickle cell anemia patients 
is associated with HBB_S haplotype. Cytokine. 
2014;65(2):217-221. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

http://www.ncbi.nlm.nih.gov/pubmed/18178678

	The effect of eight weeks of concurrent exercise on NT-proBNP and ferritin serum levels of Beta Thalassemia Major patients
	Dumbbell Curl

