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ABSTRACT

Beta thalassemia major is one of the common diseases in the world; it is one of health
problems among children in Irag. The disease leads to hemolytic anemia due to reduction of
beta globin chains. Zinc and copper are important trace elements for synthesis of
metalloproteins of hemoglobin enzymes. As zinc and copper are essential trace for synthesis
of DNA,; it is important to show their effect on severity of the disease among thalassemic

patients.

This study was performed during the period from November 2014 to June 2015. A total of
100 B-thalassemia major patients were enrolled in the current study; and patients were from
the Thalassemia center in Azadi Teaching Hospital and 30 healthy children were taken as a
control group. The blood samples were collected from 46 males and 54 females of different
ages, ranging from (1-18) years. The level of serum zinc and copper were measured using
spectrophotometer method. Comparison between thalassemic patients with control group; the
results shown that there was high significant increased (p<0.01) in serum level of copper
(148.69£28.90) while in serum level of zinc was decreased in thalassemic patients
(60.52+10.63). Statistically there was no significant difference between different age groups
and gender. The copper and zinc values decreased in splenctomized patients in comparison
with non-splenctomized patients. The present study concluded that the level of serum copper
increased while the level of serum zinc decreased in B-thalassemia major patients, this is also

confirmed by other studies.
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1. Introduction

Thalassemia is one of the most common cause of anemia in human beings; it was first
reported by Cooley and Lee [1, 2]. About 150 million people carry the Thalassemia gene
throughout the world; it is widely separated in Mediterranean countries than the other parts of
the world [3, 4]. It is derived from Greek [5]. In Iraq; it is common among population with
Juction of B-globin chains towards higher production of a-chain, which converts hemoglobin
function into toxic inclusion bodies causing peripheral erythrocyte hemolysis [10]. Trace
elements as copper and zinc are essential for human body; in addition to iron have an
important role in pathogenesis. The alteration of these elements combined with excess
amounts of hemoglobin subunits enhance the generation of oxygen radicals that leading to
early death of the red blood cells and hemolysis [11].

The copper that present in human body; it mostly forms metalloproteins which act as
enzymes; and it is a major component of hemoglobin responsible for oxygen transport in
blood cells [12]. It plays an integral role in many physiological processes including
maintaining a healthy heart, liver, bone strength and brain development, the concentration of
copper is highest in the brain and the liver, the central nerves system and the heart have high
concentrations of copper [13]. Small amount of copper can actually lead to disease in the
body [14]. Zinc takes part in various important body functions; it is found almost in every
cell and supports the work of numerous proteins in the body among them are the
metalloenzymes [15]. It is absorbed from small intestine and found in the blood bound to
albumin. Impaired growths and loss of weight are few of the associated complications due to
deficiency of zinc which is one of the factors responsible for growth and puberty disorders in
thalassemic patients; which has been well recognized for its role in human health [16, 17, 18,
19]. It is important to assess the status of zinc amongthe general population, preferably in
children [20]. The aim of the present study was planned to evaluate the serum zinc and

copper levels in thalassemic patients.

2. Materials and Methods

The study was carried out attending Azadi Teaching Hospital from November 2014 to
September 2015. One hundred patients were attended P-thalassemia center (46 males and 54

females), their age were ranging from (1-18) years old. Four ml of blood were collected from
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each patient attending Thalassemia Centre in the hospital, to perform this 4 ml of venous
blood in EDTA tube was taken from the patient. The tubes were centrifuged and sera were
separated, the serum kept at -20 Centigrade until required. Copper and zinc levels were

estimated using spectrophotometer.

3. Statistical Analysis

The collected data were analyzed using SPSS software (version 17, SPSS Inc.USA). The
results were expressed as meantSD for quantitative variables, Analysis ovarian (ANOVA)
and students t-test were applied to show significant differences between groups. Data were

considered statistically significant at p<0.05.

4. Results

A total of 100 patients with B thalassemia major were enrolled. Among these patients (46
males and 54 females) and thirty healthy individuals control were enrolled in the present
study. Table (1). shows values of serum zinc and copper in B-thalassemia major patients
compared with control group (n=30). Although the serum zinc level in thalassemic patients
(60.52+10.63) was lower than controls (63.90+21.47), but statistically there was no
significant difference between them (p>0.05), the same table illustrates that; high significant
in the level of serum copper was in thalassemic patients (148.69+28.90) as compared to the
control group (89.30+28.02) (p<0.01).

Table (1): Comparison of serum levels of zinc and copper between thalassemia patients and

control group.

Mean+SD
B-thalassemia major patients Controls
Parameter p-value
(n=100) (n=30)
Serum zinc(mg/dl) 60.52+10.63 63.90+21.47 P>0.05
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Table (2). shows the distribution of thalassemic patients according to gender (46 males and
54 females). The serum level of zinc did not vary significantly between males and females
(59.82+£11.16) and (61.11+10.21) respectively (p>0.05). Also the serum level of copper was
not significantly different in both sexes (149.10+26.27) in males, (148.33+31.20) and in
females (p>0.05).

Table (2): Comparison of serum levels of zinc and copper according to gender.

MeantSD
Parameter Male (n=46) Female (n=54) p-value
Serum zinc(mg/dl) 59.82+11.16 61.11+£10.21 P>0.05
Serum
149.10+£26.27 148.33+£31.20 P>0.05
copper(mg/dl)

Table (3) shows the age distribution among thalassemic patients were classified into four
age groups; less than 6 years which a count for 18 patients (18%); (6-10) years which a count
for 34 patients (34%) and (11-15) years which a count for 32 patients (32%), more than 15
years, which a count for 16 patients (16%), although statistically there was in significant
difference in the level of serum (zinc & copper) among age groups, while the highest rate of
thalassemia was in age group (6-10) years followed by age group (11-15) years, and the
lowest rate was in the age group (>15)years.

Table (3): Comparison of serum levels of zinc and copper according to age group in patients

with B-thalassemia major.

Mean+SE
Age group No. Serum zinc Serum copper ANOVA test
(mg/dl) (mg/dl) F

AI<6yrs 18 59.28+12.27 149+27.84 N.S

B:6-10yrs 34 59.3+11.25 144.8+32.01 N.S

C:11-15yrs 32 61.4+8.40 150.4+28.87 N.S

D: 15>yrs 16 62.8+11.77 153.3+24.38 N.S

D.F=3 F=0.522 F=0.368 N.S=no significant
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Table (4) shows the levels of serum zinc and copper among splenctomized (n=12) and non-
splenctomized (n=88) thalassemic patients, the serum levels of zinc and copper in
splenctomized patients were (57.85+7.30) and (141.19+27.89) respectively were lower than
non-splenctomized patients (60.45+ 10.91) and (149+12.61) respectively, there was an
increased in serum levels of zinc and copper in non-splenctomized patients compared with

splenctomized patients; these increasing statistically was insignificant.

Table (4): Comparison of serum levels of zinc and copper in splenctomized and non-

splenctomized patients

Mean+SD
Splenctomized Non-splenctomized
Parameter p-value
(n=12) (n=88)
Serum zinc(mg/dl) 57.85+7.30 60.45+ 10.91 P>0.05
Serum coppe r(mg/dl) 141.19+27.89 149+12.61 P>0.05

5. Discussion

The results from present study showed; the level of serum zinc was lower in thalassemia
major patients than controls, but this reducing in zinc level did not differ statistically with
controls; this finding is in agreement with the previous study that reported in Tehran [21]. On
the other hand the study by Yazdideha explained that insufficient zinc dietary with the poor of
zinc as a main reason of zinc deficiency [22]. This is also reported by other researchers [23,
24, 25]. Alsamarrai et al claimed that hypozincemia in thalassemic patients is caused by
hyperzincuria due to hemolysis of erythrocytes [6]. In contrast study to the other published
studies; they reported high significant level of zinc was in thalassemic patients [26].
Regarding to the level of serum copper; statistically there was higher significant difference in
thalassemic patients as compared with controls; this finding is in agreement with that reported
in Jordan [21,24]. Al-sammarrai showed that the cause of hypercopperemia is
hemochromatosis as a complication of the disease [6]. This finding is in verses with that
reported by Tabatabaei and Eshghi who showed decreasing in the level of serum copper [21,

27]. Regarding sex distribution the levels of serum copper and zinc did not significantly
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difference between sexes. This finding is also reported among [-thalassemia major patients
[28]. The splenectomy is one of the treatment lines in thalassemia major in addition to red
blood cells transfusion [29]. There was insignificant difference between these groups in the
level of serum copper; there was lower level in splenectomic patients than non-splenectomic
patients. This result is also in agreement with the finding of [28, 30]. Although the level of
serum zinc and copper in splenectomized and non-splenectomized recorded in significant
difference between them, there was lower level in splenectomic patients than non-
splenectomic patients [31]. Table (4) demonstrated that there was no significant difference in
all parameters investigated among four age groups. This finding is in agreement with that
reported by [32]. Who stated that copper is necessary in human nutrition for red blood cells
formation [33]. The lowest zinc level was among age group below 6 years old; which might
be related to malnutrition [1,3]. While other they did not find zinc level affected in children

with thalassemic patients [34].

The high level of serum copper among thalassemic patients than control, this study is not
in agreement with that reported by [28]. The highest level of copper was among the group less
than 18 years is also against that found by Abdulkhader [28].

References

[1] K. Quirolo and E. Vichinnky, ""Hemoglobin disorders in: Behraman R E. Nelson Text
book of Pediatrics™ 18" ed. Philadelphia, Saunders, (2007).

[2] J. N. Lukenn, The thalassemia and related disorders. In: Richard Lee G R. Foeuster
J.Lukens J. Parakeras F. Green J. Rodgers G M. "'Wintrobes clinical hematology" 18" ed.,
Philadelphia, Lippincott, Williams and Wilkins, 35 (1999) .

[3] F. Azizi. H. Hatami. M. Janghorbani, ""Epidemiology and control of common diseases in
Iran™, Tehran, Khosravi Publisher, 62 (2004).

[4] M. Haghshenas. J. Zamani, ""Thalassemia Shiraz, Shiraz Medical University Publisher™,
10 (1997).

[5] S. L. Thein, ""Genetic insights into the clinical diversity of beta thalassemia™, Br J
Haematol, 124, 74 (2004) .

T —

Web Site: uokirkuk.edu.ig/kujss, E-mail: kujss@uokirkuk.edu.iq

245




1 s,

e | >\ Kirkuk University Journal /Scientific Studies (KUJSS)
@ 3 Volume 13, Issue 1, March 2018, pp. (239- 248)

2%%, - ISSN 1992 — 0849

[6] AH. AL Samarrai. M. H. Adaay. K. H. AL-Tikriti and M. M.AL-Anzy, "'Evaluation of
some essential elements levels in thalassemia major patients in Mosul district. Iraq"
Saudi Med. Journal, 29, 94 (2008) .

[7] M. Angastiniotis and B. Modell,”" Global epidemiology of hemoglobin disorders. In:
Cohen AR, ed"™ Cooley’s anemia,Seventh Symposium, New York, New York Academy of
Sciences, (2006) .

[8] R. A. Ghone. K. M. Kumbar . A. N. Suryakar. R. V. Katkam and Joshi N. G, "*Oxidative
stress and disturbance in antioxidant balance in beta thalassemia major**, Indian Journal
Clinic. Biochemistry, 23, 337 (2008) .

[9] Kassab-Chekir. S. Laradi. S. Ferchichi and A H. Khelilm, "*Oxidant, antioxidant status
and metabolic data in patients with beta-thalassemia', Clinical Chemistry, 338, 79
(2003).

[10] W. Joshi. L. Leb. J. Piotrowski. N. Fortier and L. M. Snyder,” Increased sensitivity of
isolated alpha subunits of normal human hemoglobin to oxidative damage and cross
linkage with spectrum', Journal Lab Clin Med, 102, 46 (1983).

[11] R. Malakar. M. Kour. A. Ahmed. S. N. Malviya and C. B. S. Dangi, ""Trace elements

ratio in patients of Haemoglobinopathie Int**, J. Curr, Microbiol, 3, 81 (2014) .

[12] Q. Shazia. Z H. Mohammad. T. Rahman and H. U. Shekhar," Correlation of oxidative
stress with serum trace element levels and antioxidant enzyme status in Beta thalassemia
major patients A Review of the Literature™ Hindawi Publishing Corporation Anemia, ,
Article 1D 270923, 7 (2012) .

[13] S. Rosalind and Gibson, **Principles of Nutritional Assessment™ Second edition, Oxford
University, New York, 697 (2005) .

[14] Araya. ""How reliable and robust are current biomarkers for copper status™ British J.
Nutrition, 98, 676 (2007).

[15] R. P. William, Zinc and immune system, *in Encyclopedia of Immunology, the
Netherlands 2nd edition™, Elsevier, Amsterdam, 2515 (2004) .

[16] Shamshirsaz. M R. Bekheirnia. M. Kamgar and et al., "*Metabolic and endocrinology
complications in beta-thalassemia majora, multicenter study in Tehran” BMC Endocrine
Disorders 3, 23 (2003).

[17]N. Z. Gammoh and L. Rink, "Zinc in infection and inflammation™ Nutrients, 9, 624
(2017) .

T —

Web Site: uokirkuk.edu.ig/kujss, E-mail: kujss@uokirkuk.edu.iq

246




oy Yourmat
el S,

73 Kirkuk University Journal /Scientific Studies (KUJSS)
@ 3 Volume 13, Issue 1, March 2018, pp. (239- 248)

P

\ i ISSN 1992 — 0849

[18]M. Jarosz. M. Olbert. G. Wyszogrodzka and et al, "Inflammopharmacology
Antioxidant and anti-inflammatory effects of zinc. Zinc-dependent NF-«B signaling”,
Inflammopharmacology, 25(1): 11 (2017).

[19] G. Terrin. B.R. Canani. M. Di Chiara and et al., "'Zinc in early life: a key element in the
fetus and preterm neonate™, Nutrients, 7, 10427 (2015).

[20] V .Galetti. C.E Mitchikpe. P. Kujinga and et al.," Rural Beninese children are at risk of
zinc deficiency according to stunting prevalence and plasma zinc concentration but not
dietary zinc intakes" J. Nutr, 146, 114 (2016).

[21] M. Tabatabei. M. Kamkar. M. R. Habibzadeh, "Metabolic and endocrine complications
in beta-thalassemia major, A multicenter study in Tehran' Bushehr Med J., 5, 72 (2003).

[22] M. S. Yazdideha. M. Faranosh,” Evaluation of serum zinc in children affected with
beta thalassemic patients” Res Med, 24, 7 (2004) .

[23] Arcasoy. D. Canatan. B. Sinau and et al., **Serum zinc levels and zinc binding capacity
in thalassemia' J. Trace Elem Med Biol., 15, 85 (2001) .

[24] S. Claster. J. C. Wood. L. Noetzli and et al., "Nutritional deficiencies in iron

overloaded patients with hemoglobinopathies™ Am. J. Hematol, 84, 8 (2009).

[25] S. Nidumuru. V. Boddula. S. Vadakedath and et al,.”" Evaluating the Role of Zinc in
Beta Thalassemia Major: A Prospective Case-Control Study from a Tertiary Care
Teaching Hospital in India™, Cureus, 9(7), 1495 (2017).

[26] M. Mehdizadeh. G. Zamani. S. Tabatabaee, ""Zinc status in patients with major beta-
thalassemia Pediatr Hematol Oncol., 25, 49 (2008).

[27] P. Eshghi. S. Alavi. S. Ghavami. A. Rashidi,”" Growth impairment in beta-thalassemia
major: the role of trace element deficiency and other potential factors', J. Pediatr
Hematoloncol., 29, 5 (2007).

[28] Abdulkhader. Ban. A. M. "The effect of chelating therapy on the level of serum
ferritin, zinc. Copper, & its relation with malondialdehyde in patient’s withf-
thalassemiamajor**, Iragi J. Comm. Med, 3, 147 (2010).

[29] L. Pecorari. A. Sawvelli. C. D. Cuna. S. Fracchia. C. Pignatti, "The role of splenectomy

in thalassemia major'*, An update, Acta Pediatrica Mediterranean, 24 (2008).

T —

Web Site: uokirkuk.edu.ig/kujss, E-mail: kujss@uokirkuk.edu.iq

247



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5306179/

™

e\ KirkuR, University Journal /Scientific Studies (KUJSS)
@ r Volume 13, Issue 1, March 2018, pp. (239- 248)

\ i ISSN 1992 — 0849

[30] A.Sumbbnnanonda. P. Malasit. V. S. “Tanphiachitr Ong-ajyooth™ S. Petrarat and A.
Vongjirad, Renal tubular dysfunction in alpha-thalassemia, Pediatr Nephrol, 18, 256
(2003).

[31] N. M. Widad. L. M AL-naama. M. K. Hassan, ""Trace elements in patients with g-

thalassemia major** University of Basra, Iraq, 6, 376 (2003).

[32] M. A. livrea. L. Tesoriere. A. M. Pintandi. A. Calabrese Maggio. H. J. Freisleben,
"Oxidative stress and antioxidant status in f-thalassemia major iron overloud and
depletion of lipid soluble antioxidants™, Blood., 88, 3608 (1996) .

[33] M. A. Johnson. J. G. Fischer. S.E Kays," Is copper an antioxidant nutrient™ Crit Rev

Food Sci Nuitr, 3, 21, (1992).
[34] M. Kosarian. N. Valaee. A. Mahdyyanee, "'Do the desferal receiver thalassemic patients

have zinc deficiency, J. Mazandaran Univ. Med. Sci., 26, 1 (2000).

E—,—————
Web Site: uokirkuk.edu.ig/kujss, E-mail: kujss@uokirkuk.edu.iq

248




