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Abstract: Background: Sickle cell anemiais a genetic disorder that is characterized by chronic anemia and 

oxidative stress. AIM: This study was investigated to evaluate the level of antioxidant vitamins C and E, and 

glycatedhaemoglobin in patients with homozygous sickle cell disorders (HbSS in steady state and HbSS in 

crisis) and normal healthy individuals (HbAA). Material and Methods: 100 sickle cell patients aged 5-30 years 

were included in this study while 100 normal healthy individuals served as the control. Also 30 sickle cell 

patients in crisis was involved. Results: This results obtained showed that the level of vitamins C and E were 

significantly depleted in sickle cell disease when compared with healthy individuals at p<0.05. In the same 

vein, the level of glycatedhaemoglobin was decreased in sickle cell disease when compared with normal 

healthy control. Also the levels of vitamins and glycatedhaemoglobin were significantly decreased in sickle cell 

crises (P<0.05). Conclusion: This shows that depleted antioxidant vitamins could be an important factor in 

sickle cell crisis. Hence, supplementation of sickle cell patients with vitamins can improve their health.  
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Introduction 

The physiological manifestation of sickle cell 

disorder increase geometrically with the sickle 

cell gene quantity [1]. Sickle cell anemia is the 

prominent cause of morbidity and mortality in 

Igbo land in early 19
th
 century. Our fore fathers 

called it “Ogbanje”. It is a genetic disorder in 

which valine is substituted for glutamic acid in 

the sixth position of the β-chain forming sickle 

cell haemoglobin [2]. 

 

Sickle cell disease patients have painful episode 

which last from hours to days. The crises among 

sickle cell anemia can result to pain in the bones 

and chest [3]. It is quite pertinent to note that 

individuals with sickle cell disease are highly 

prone to oxidative damage as a results of chronic 

redox imbalance in erythrocytes. Evidence exists 

to indicate that sickle cell red cells generates 

twice as much as hydrogen peroxide superoxide, 

and hydroxyl radicals [4-6]. Studies have 

shown that a variety of pathophysiological 

conditions for instance dehydration, hypoxia, 

infection and reduced antioxidant vitamins are 

observed as a result of excessive production of 

reactive oxygen species [7-9].  

 

Vitamins are Vitamins are organic substances 

present in minute quantities in natural foods, 

that are essential for health and which results 

in characteristic abnormalities when absent 

from diet or when present in insufficient 

amounts, due to the malfunctioning of a 

particular biochemical and metabolic 

process[10]. They serve the need for growth, 

differentiation and maintenance of normal 

cellular function. Vitamins are classified into 

fat-soluble vitamins which includes vitamin A 

(Retinol), vitamin D (Calciferol), vitamin E 

(a-tocopherol), vitamin K (2 methyl 1, 4-

naphtoquinone) and water soluble vitamins 
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which includes vitamin B complex and vitamin C 

(Ascorbic acid). However, there is little or no 

study on the applicable value of vitamins as well 

as glycatedhaemoglobin in sickle cell anemia. 

 

Material and Methods 

Subjects: 230 subjects age 5 to 30 years were 

selected for the study (100 HbSS, 100 HbAA and 

50 HbSS in crisis). Patients with any metabolic 

disease were excluded. Their consent was 

obtained as well as ethical approval from the 

ethical committee of the hospital (General 

Hospital Owerri and ABIC Medical Diagnostic 

Lab.).  

 

Blood Collection: In all subjects 4ml of fasting 

veinous blood was collected into plain and EDTA 

bottle. The serum was separated by centrifuging 

the whole blood in westerfuge (model 684) 

centrifuge at 5,000g for 5 minutes. 

Biochemical Assay: Plasma vitamin C was 

assayed by the 2, 4-dinitrophnyl hydrazine 

method described by Tietz [11]. The vitamin 

E was done by the method of Tietz [12] in 

which vitamin E caused the reduction of ferric 

to ferrous ion which then forms a red complex 

with α-dipyridyl. Glycatedhaemoglobin was 

estimated by the method of Trivelliet al. [13], 

in which a haemlysed preparation of the 

whole blood is mixed continuously with a 

weak binding cation-exchange resin. 

Glycatedhaemoglobin binds to the resin.  

 

Statistical Analysis: The results were 

expressed as mean ± standard deviation and 

student t-test was used to calculate the level of 

significance at p<0.05. 

 

 

Results 

Table-1: The levels of Vitamin C, vitamin E and glycated haemoglobin in HbAA, HbSS  

in steady state and HbSS in crisis 

Group Vitamin C (mg/dl) Vitamin E (mg/dl) Glycated H. (%) 

HbAA 0.97±0.06 1.45±0.10 6.67±0.40 

HbSS-Steady state 0.81±0.09* 1.07±0.06* 4.82±0.34* 

HbSS-crisis 0.74±0.07* 1.07±0.07* 4.31±0.23* 

*Significantly different from control at P<0.05 

 

 

Discussion 

Sickle cellanemia is a disorder caused by 

inheritance of a pair of abnormal haemoglobin 

genes. It is associated with various clinical 

symptoms such as jaundice, skeletal changes, 

intravascular sickling and thrombosis leading to 

painful crisis [13-16]. In this study, it was 

observed that vitamin C and E were depleted in 

HbSS steady state when compared with the 

control HbAA.  

 

Also, the level of vitamin C and E were more 

depleted in Hbss –crisis when compared with the 

control. This is in line with the work of Debes et 

al [10]. Vitamins play an important role in the 

antioxidant defence system. Vitamin C is a water 

soluble vitamin which possibly may have 

protective role against oxidative membrane 

damage [17]. However, the depletion of vitamins 

C and E could worsen the state of sickling as 

observed in the individual with sickle cell 

crisis. This is in line with the work of Behera 

et al [5]. In fact, the sickling may be more 

susceptible to oxidative stress [18-20] hence, 

it requires more vitamin C and E to neutralize 

reactive oxygen species. The depletion in the 

level of antioxidant vitamins is observed more 

in sickle cell crisis. Hence, they are subjected 

to higher level of oxidative stress. Also, the 

reduced level of antioxidant vitamins can 

trigger dehydration which leads to sickling 

leading to more sickle cell crises as observed 

in the study.  

 

In the same vein, the level of 

glycatedhaemoglobin was significantly 

decreased in HbSS steady state when 

compared with the control. This is in line with 

the work of Atabani et al [21] in which 
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glycosylated haeoglobin was decreased in 

Sudanese sickle cell anaemia. However, it was 

more decreased in HbSS-crisis. This shows that 

they may unlikely be prone to diabetes. 

Therefore, people with sickle cell disease 

should be supplemented with food, fruits or 

drug containing antioxidant to improve their 

health status. 
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