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Introduction

Beta thalassemia is an inherited disorder of blood which is
characterized by decreased synthesis of beta chains of HbA (adult
hemoglobin) [1]. It is also known as Cooley’s anemis. The cause
of decreased beta chain synthesis lies in alteration of its gene due
to which alpha chains start accumulating. There occurs precipita-
tion of alpha chains in erythroid precursors within bone marrow
[2]. Approximately 5% of the world’s populations are thalassemic
and abnormal Hb carriers [3]. Beta thalassemia has major impact
on lipid profile and lipoproteins levels. It is also associated with
oxidative stress which can cause premature death due to cardiac
complications [1].

The main therapy of this disease is blood transfusion along
with chelation therapy (to remove iron overloading because of re-
petitive blood transfusions) although chelation therapy prevents
iron overloading to some extend still there are chances of oxidative
damage to cells because of the circulating free toxic iron which is
not bound to transferring. It also promotes the production of reac-
tive oxygen species (ROS) through Fenton reaction [2]. This study
was planned to analyze lipid profile including TG, TC, HDL-C,
LDL-C and VLDL-C along with nitric oxide levels to measure the
oxidative stress in Haryana population.

Materials and Methods

The study was conducted on 50 thalassemia major patients
(who were free from HBV, HCV and HIV) in age range of 1.5 to
30 years who were receiving regular chelation therapy followed
from thalassemia ward of Pt B D Sharma, UHS, Rohtak. Out of 50
patients 18 were females and 32 were males. After taking informed
consent blood samples were taken on an empty stomach in red va-
cutainers. In case of major consent was given by the patient but in
case of minors consent was obtained from their parents. Samples
were allowed to clot and serum was separated by centrifugation.

Samples were analyzed on the same day for lipid profile, calcium,
phosphorus and nitric oxide levels. All patients were subjected to
detailed history regarding thalassaemia, start of blood transfusions,
number of transfusions/month and chelation therapy.

Calcium, phosphorus, TG, TC, HDL-C, LDL-C and VLD-
LC of all the subjects were evaluated using commercial analytical
kits from Randox on Randox Suzuki auto analyzer. The NO level
(measured as nitrite plus nitrate (NO(X)) concentration) was esti-
mated by Griess reagent method [4]. Average values and standard
deviations of results were calculated. Student t tests was used to
compare both groups and p<0.05 was regarded as significant and
p<0.001 as statistically significant.

Results

In table 1 shows various demographic and biochemical pa-
rameters of cases and controls. Hb and Hct values of the group
with Beta-Thalassemia were significantly lower than those of the
control group (p<0.05). As seen in (Table 1 and Figure 1).

Parameter Cases (n=50) Controls (n=50) p value
Age (years) 1.5-30 Feb - 30 -
M:F 32:18:00 30:20:00 -
Hb (g/dL) 89+27 11.6+£1.3 0.000%**
Hematocrit (%) 28 +2.1 38+3.0 0.030%*
TG (mg/dL) 222.7+73.8 132.7+54.7 0.000%**
TC (mg/dL) 107.7 £26.92 157 +£ 60.42 0.000%**
HDL (mg/dL) 31+11.2 402+11.2 0.021%*
LDL (mg/dL) 51.5+£19.0 75.8+46.9 0.001*
VLDL (mg/dL) 26.34+10.8 42.7+12.7 0.000%**
NO (uM/L) 7.4+4.32 3523+13.3 0.046%*

All values are in Mean + SD; *Significant; ** highly significant

Table 1: Table showing demographic and biochemical characteristics in
cases and controls.
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Figure 1: Figure showing lipid profile values in cases and controls.

TC, HDL-C, LDL-C and VLDL-C levels in patients with
Beta-Thalassemia were found to be significantly lower than those
of the control group (p<0.001), while the TG levels were found
to be higher (p<0.001). The average total cholesterol values were
measured in the group with B-TM and the control group as 107.7 +
26.92 mg/dl, 157 + 60.42 mg/dl (p<0.001), respectively; the aver-
age triglyceride values as 222.7 + 73.8 mg/dl, 132.7 + 54.7 mg/dl
(p<0.001), respectively; the HDL-cholesterol values as 31 + 11.2
mg/ dl, 40.2 £ 11.2 mg/dl (p<0.05), respectively. Average LDL
and VLDL values were found as 51.5 = 19.0 mg/dl, 75.8 + 46.9
mg/dl (p<0.05); 26.3 + 10.8mg/dl, 42.7 + 12.7 mg/dl (p<0.001),
respectively.

Discussion

Beta thalassaemia major is one of the most common genetic
disorders in tribal population of India. The aim of this research
was to study the lipid profile and NO in beta thalassemia patients
in comparison with a group of age and sex matched healthy con-
trols. TC, HDL-C, LDL-C and VLDL-C levels were found to be
lower than those of healthy individuals. The present findings are in
agreement with previous studies of Maioli M et al [5,6], Goldfarb
AW et al [7], Cherchi GM et al [8] A B Patne et al [9], Papanas-
tasiou A et al [10] and Arical V et al [3]. TG levels were found to
be higher in cases in present study which are consistent with some
studies [11,12] but contradict with others [13]. Nitric oxide levels
were found to be decreased in these patients.

There are many possible reasons for explaining these types
of changes. One main reason is transfusion induced iron overload
and chelation therapy which damages the liver, heart and endo-
crine glands by iron catalyzed free radical damage via Fenton and
Haber-Weiss reaction. Ineffective erythropoesis is the major rea-
son for iron overload. Iron induced liver injury is characterized
by the development of fibrosis and cirrhosis [9]. Liver damage
results in deterioration of AST and ALT ratio. Activity of hepatic

and extra hepatic lipase enzymes also decreases resulting in quick
cleaning of modified HDL and LDL (rich in triglycerides and poor
in cholesterol esters) by activated monocytes and macrophages. In
addition hormonal disorders also produces such changes. [3,14]
Accelerated erythropoesis in Beta Thalassemia, also results in in-
creased cholesterol uptake by macrophages and histiocytes of the
reticuloendothelial system. Cytokines play a major role in patho-
genesis of thalassemia which in turn activates macrophage system
which is also responsible for hypercholesterolemia [14]. Amend-
able and colleagues in 2007 suggested that the higher bone mar-
row activity with enhanced cholesterol consumption could be the
cause of lipid abnormality in thalassaemia [15]. On the other hand
when we look at HDL-C,its level decreases in thalassemia which
raises the risk of Myocardial Ischemia (MI). So, beta thalassemia
patients should be evaluated for cardiovascular risks and ratio of
TC/HDL-C (>3.5) is a better marker than their absolute values.

Hyper production of ROS induces lipid per oxidation which
is accompanied by generation of a large variety of potential geno-
toxic breakdown products like peroxyl radicals, alkoxyl radicals
and aldehydes such as Malondialdehyde [16]. Oxidative damage to
endothelial cells in thalassemia accelerates the destruction of NO,
and limits the compensatory increase in NO production. Chronic
hemolysis is well documented in hemoglobinopathies. The prod-
ucts of chronic hemolysis further exerts negative effect on NO and
arginine production. Immature red cells and reticulocytes releases
large amount of arginase which limits the availability of arginine
for NO production. It further leads to endothelial dysfunctioning
resulting in more pronounced NO reduction [17]. NO reacts with
ROS to produce reactive nitrogen species. NO binds very rapidly
to deoxyhemoglobin, forming a stable Hb (Fe+2)-NO complex.
NO also reacts with and converts oxygenated hemoglobin to meth-
emoglobin and nitrate (NO3-) [18]. Decreased NO levels promotes
vasoconstriction and platelet aggregation which is again a risk fac-
tor for MI [19]. Lastly, increased oxidative stress in thalassemia
uncouples Endothelial Nitric Oxide Synthase (¢ NOS) further de-
creasing the production NO (Figure 2).
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Figure 2: Figure showing NO levels in cases and controls.
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Conclusion

Both altered lipid profile and decreased NO levels in beta

thalassemia patients suggest an increased coronary risk. As this
disease is associated with increased oxidative stress (mainly be-
cause of iron overload) which further promotes lipid per oxidation.
So, early introduction of iron chelatory agents and antioxidants
along with evaluation of cardiovascular risk factors can be benefi-
cial in clinical practice.

References

1.

Hashemieh M, Javadzadeh M, Shirkavand A, Sheibani K (2011) Lipid
profile in minor thalassemic patients: a historical cohort study. Bangla-
desh Med Res Counc Bull 37: 24-7.

Asif M, Manzoor Z, Faroog MS, Munawar SH, Aziz A, et al. (2015)
Status of oxidant, antioxidantand serum enzymes in thalassaemic
children receiving multiple blood transfusions. J Pak Med Assoc 65:
838-843.

Arica V, Arica, Ozer C, Cevik M (2012) Serum Lipid Values in Children
with Beta Thalassemia Major. Pediat Therapeut 5: 1-3.

Dimitrios T (2007) Analysis of nitrite and nitrate in biological fluids by
assays based on the Griess reaction: appraisal of the Greiss reaction
in the L-arginine/ nitric oxide area of research. J Chromatogr B Analyt
Technol Biomed Life Sci 851: 51-70.

Maioli M, Vigna GB, Tonolo G, Brizzi P, Ciccarese M, et al (1997)
Plasma lipoprotein composition, apolipoprotein (a) concentration and
isoforms in betathalassemia. Atherosclerosis 131: 127-133.

Maioli M, Cuccuru GB, Pranzetti P, Pacifico A, Cherchi GM (1984)
Plasma lipids and lipoproteins pattern in beta-thalassemia major. Acta
Haematol 71: 106-110.

Goldfarb AW, Rachmilewitz EA, Eisenberg S (1991) Abnormal low and
high density lipoproteins in homozygous beta thalassemia. Br J Hae-
matol 79: 481-486.

Cherchi GM, Baggi MA, Coinu R, Deiana MG, Pacifico A, et al. (1983)
Post-heparin lipase activity in beta thalassemia major: prelimineryt
data. Boll Soc Ital Biol Sper 59: 1739-1743.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

Patne AB, Hisalkar PJ, Gaikwad SB (2012) Lipid abnormalities in pa-
tients of beta thalassaemia major. IJPBS 2: 106-112.

Papanastasiou A, Siorokou T, Haliotis FA (1996) Beta-Thalassemia
and factors affecting the metabolism of lipids and lipoproteins. Hae-
matologia (Budap) 27: 143-153.

Boudrahem-Addour N, Izem-Meziane M, Bouguerra K, Nadjem N,
Zidani N, et al. (2015) Oxidative status and plasma lipid profile in
B-thalassemia patients. Hemoglobin 39: 36-41.

Nasr MR, Abdelmaksoud AM, Abd El-Aal KS, Mabrouk NA, Ismael WM
(2008) Plasma lipid profile and lipid peroxidation in beta-thalassemic
children. J Clin Lipidol 2: 405-409.

Bordbar M, Haghpanah S, Afrasiabi A, Dehbozorgian J Karimi M
(2012) Genotype-phenotype correlation related to lipid profile in beta-
thalassemia major and intermedia in southern Iran. J Clin Lipidol 6:
108-113.

Haghpanah S, Davani M, Samadi B, Ashrafi A, Karimi M (2010)
Serum lipid profiles in patients with beta-thalassemia major and inter-
media in southern Iran. J Res Med Sci 15: 150-154.

Amendola G, Danise P, Todisco N, D’'Urzo G, Di Palma A, et al. (2007)
Lipid profile in B-thalassemia intermedia patients: Correlation with
erythroid bone marrow activity. Int J Lab Hematol 29: 72-176.

Pavlova LE, Savov VM, Petkov HG, Charova IP (2007) Oxidative
stress in patients with B—thalassemia major. Prilozi 28: 145-154.

Bayraktar N, Erkurt MA, Aydoodu S, Baflaran Y (2008) The levels of
nitric oxide in beta-thalassemia minor. Turk J Hematol 25: 187-189.

Aslan M, Freeman BA (2007) Redox-dependent impairment of vascu-
lar function in sickle cell disease. Free Radic Biol Med 1: 1469-1483.

Namama Soran H, Govand Ali A, Dizar D. Ghafoor (2016) The correla-
tion between xanthine oxidase, lactate dehydrogenase and nitric oxide
levels in sera of patients with minor B-thalassemia. EJPMR 3: 66-71.

Volume 2017; Issue 01


https://www.ncbi.nlm.nih.gov/pubmed/21710812
https://www.ncbi.nlm.nih.gov/pubmed/21710812
https://www.ncbi.nlm.nih.gov/pubmed/21710812
https://www.ncbi.nlm.nih.gov/pubmed/26228327
https://www.ncbi.nlm.nih.gov/pubmed/26228327
https://www.ncbi.nlm.nih.gov/pubmed/26228327
https://www.ncbi.nlm.nih.gov/pubmed/26228327
https://www.omicsonline.org/serum-lipid-values-in-children-with-beta-thalassemia-major-2161-0665.1000130.php?aid=7713
https://www.omicsonline.org/serum-lipid-values-in-children-with-beta-thalassemia-major-2161-0665.1000130.php?aid=7713
https://www.ncbi.nlm.nih.gov/pubmed/16950667
https://www.ncbi.nlm.nih.gov/pubmed/16950667
https://www.ncbi.nlm.nih.gov/pubmed/16950667
https://www.ncbi.nlm.nih.gov/pubmed/16950667
https://www.ncbi.nlm.nih.gov/pubmed/9180253
https://www.ncbi.nlm.nih.gov/pubmed/9180253
https://www.ncbi.nlm.nih.gov/pubmed/9180253
https://www.ncbi.nlm.nih.gov/pubmed/6421047
https://www.ncbi.nlm.nih.gov/pubmed/6421047
https://www.ncbi.nlm.nih.gov/pubmed/6421047
https://www.ncbi.nlm.nih.gov/pubmed/1751376
https://www.ncbi.nlm.nih.gov/pubmed/1751376
https://www.ncbi.nlm.nih.gov/pubmed/1751376
https://www.ncbi.nlm.nih.gov/pubmed/6667316
https://www.ncbi.nlm.nih.gov/pubmed/6667316
https://www.ncbi.nlm.nih.gov/pubmed/6667316
https://www.ijpbs.com/ijpbsadmin/upload/ijpbs_50cdc93cc53f6.pdf
https://www.ijpbs.com/ijpbsadmin/upload/ijpbs_50cdc93cc53f6.pdf
https://www.ncbi.nlm.nih.gov/pubmed/14653451
https://www.ncbi.nlm.nih.gov/pubmed/14653451
https://www.ncbi.nlm.nih.gov/pubmed/14653451
https://www.ncbi.nlm.nih.gov/pubmed/25395219
https://www.ncbi.nlm.nih.gov/pubmed/25395219
https://www.ncbi.nlm.nih.gov/pubmed/25395219
https://www.ncbi.nlm.nih.gov/pubmed/21291773
https://www.ncbi.nlm.nih.gov/pubmed/21291773
https://www.ncbi.nlm.nih.gov/pubmed/21291773
https://www.ncbi.nlm.nih.gov/pubmed/22385543
https://www.ncbi.nlm.nih.gov/pubmed/22385543
https://www.ncbi.nlm.nih.gov/pubmed/22385543
https://www.ncbi.nlm.nih.gov/pubmed/22385543
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3082801/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3082801/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3082801/
https://www.ncbi.nlm.nih.gov/pubmed/17474893
https://www.ncbi.nlm.nih.gov/pubmed/17474893
https://www.ncbi.nlm.nih.gov/pubmed/17474893
https://www.ncbi.nlm.nih.gov/pubmed/17921925
https://www.ncbi.nlm.nih.gov/pubmed/17921925
https://www.ncbi.nlm.nih.gov/pubmed/27264921
https://www.ncbi.nlm.nih.gov/pubmed/27264921
https://www.ncbi.nlm.nih.gov/pubmed/17964418
https://www.ncbi.nlm.nih.gov/pubmed/17964418
http://www.ejpmr.com/admin/assets/article_issue/1451541176.pdf
http://www.ejpmr.com/admin/assets/article_issue/1451541176.pdf
http://www.ejpmr.com/admin/assets/article_issue/1451541176.pdf

