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ABSTRACT 

Hemoglobins have a basic job in the body, as it is the protein in red platelets (RBCs) that conveys oxygen 

from the lungs to the tissues of the body. In that capacity, anomalous dimensions of hemoglobins or 

strange kinds of hemoglobins can result in genuine infection. We should take a gander at the ordinary 

scopes of hemoglobins in grown-ups in youngsters, conditions that reason either a low hemoglobins or a 

high hemoglobins level, and the tests for and hugeness of genetic strange hemoglobins. Press lack is the 

most well-known micronutrient insufficiency and can diminish the creation of hemoglobins and 

subsequently cause press inadequacy pallor (which is a correctable and remediable condition). Frailty 

caused from Iron inadequacy is one of most wide-spread ailments on the planet. Kids in school age and 

extraordinarily in the period of immaturity will come to encounter the risk of frailty dependent on iron 

insufficiency. In this age paleness will have a quick growth. Youths' have to various sustenances, 

especially press, and will increment however the need is a lot higher among females. Understudies with 

iron insufficiency will get tainted with microorganisms because of decline of body quality. Insight Q will 

be lower Iron-deficiency anemia can likewise be caused by a less than stellar eating routine or by certain 

intestinal infections that influence how the body retains press. The condition is ordinarily treated with iron 

enhancements. In females of childbearing age, the most successive reason for iron-inadequacy pallor is 

loss of iron in blood because of critical feminine cycle or pregnancy. In Saudi Arabia the general nation 

predominance of iron inadequacy frailty was 30– 56%. The examination was driven in Hail organized in 
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the Saudi district. It has a zone of 103,887 km² and a people of 527,033. All blood got from people were 

screened by High Performance Liquid Chromatography (HPLC). Current investigation included male and 

female (1085) members. Among them 72 (6.64%) were sickly and 1013 (93.36%) were non-frail. The 

present examination, we reason that larger part of the subjects screened were non-sickly. 

Keywords: Anemia, HPLC, infection, Saudi Arabia, serum 

1. INTRODUCTION 

Hemoglobin is made out of four polypeptide 

chains, which in grown-ups comprise of two 

alpha (a) globin chains and two beta (b) 

globin chains (for example a2b2). Every 

polypeptide has a haem prosthetic gathering 

connected, where every haem can tie one 

oxygen atom - so there are four haem 

bunches for each hemoglobin particle those 

together tie four oxygen particles. There are 

seven sorts of hemoglobin particles all 

through a human's life. Four when you are an 

incipient organism, one once you form into a 

hatchling and afterward as a grown-up you 

have two. Which are Embryonic 

(Hemoglobin Gower II (α2ε2), Hemoglobin 

Portland I (ζ2γ2), Hemoglobin Portland II 

(ζ2β2)), Fetal Hemoglobin (Once a fetus 

forms into a baby and the four sorts of 

embryonic hemoglobin atoms vanish they are 

supplanted by Hemoglobin F (α2γ2)), Adult 

(Hemoglobin A (α2β2), Hemoglobin A2 

(α2δ2)). Anemia caused from Iron lack is 

one of most wide-spread sicknesses on the 

planet. Youngsters in school age and 

extraordinarily in the period of youth will 

come to encounter the risk of frailty 

dependent on iron insufficiency. In this age 

weakness will have a quick growth. Young 

peoples have to various nourishments, 

especially press, and will increment however 

the need is a lot higher among females. 

Wholesome frailty happens because of 

deficient admission of supplements by cells. 

Among the most vital supplements whose 

insufficiency can prompt wholesome 

paleness are press, folic corrosive, nutrient 

B12, nutrient B6, nutrient C and protein. 

Press insufficiency paleness is a standout 

amongst the most continuous medical issues 

on the planet (Soleimani, N. what's more, 

Abbaszadeh, N., 2011). The World Health 

Organization as of late announced that 1.62 

billion of the total populace is iron deficient. 

The rate among understudies is 25.4% and in 

preschool age youngsters pallor achieves its 

most astounding level of 47.4 (Benoist, B., 

et. al., 2008). Press inadequacy paleness 

represents 75% of a wide range of sickliness 

in the third world, influencing 30% of 

populace (Soleimani, N., 2011). In females 
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of childbearing age, the most continuous 

reason for iron-insufficiency pallor is loss of 

iron in blood because of critical period or 

pregnancy. Press insufficiency frailty can 

likewise be caused by a horrible eating 

routine or by certain intestinal maladies that 

influence how the body ingests press. The 

condition is ordinarily treated with iron 

enhancements.  

Writing about iron deficiency in young 

people and youth is rare, when contrasted 

with that concentrating on ladies and 

youngsters. In Saudi Arabia the general 

nation predominance of iron insufficiency 

sickliness was 30– 56% (Verster, A. also, 

van der Pols, J.C., 1995). A cross-sectional 

investigation led in Riyadh City among 

students demonstrated that the predominance 

was 40.5% among female young people (16– 

18) years of age (Musaiger, A.O., 2002).  

In addition, Anemia is a general helpful issue 

affecting around 1.62 billion sufferers or 

roughly a fourth of the total masses in both 

made and making states (WHO, 2008; 

Peyrin-Biroulet, L., et al., 2015). A broad 

assortment of sorts of whiteness exist, and 

among these, crush deficiency squeeze 

insufficiency (IDA) is the most expansive 

(Anand, T., et al., 2014; Shander, An., et al., 

2014). Frankly, IDA has achieved pandemic 

estimations in various making nations 

(Sirdah, M.M., et al., 2014) and is beginning 

at now the most predominant micronutrient 

inadequacy on earth (Chandyo, R.K., et al., 

2016; Abu-Ouf, N.M., et al., 2015). Press 

insufficiency pallor has to a remarkable 

degree opposite ramifications for influenced 

people, who are in risk of disturbed headway 

and insightful improvement, chop down 

mental and engine work, poorer work limit, 

and a for the most part chopped down near 

and dear satisfaction (Abbaspour, N., et al., 

2014). Press deficiency is caused by a put off 

ominous imbalance between an individual's 

dietary affirmation of iron and their body's 

physiological interest (Abbaspour, N., et al., 

2014; Hurrell, R. moreover, Egli, I., 2010). 

Particular non-modifiable and modifiable 

parts apply an effect on a person's iron 

uniformity, either in blend or alone (Alquaiz, 

A.M., et al., 2013), going from socio-

estimation characteristics (checking the 

person's age, sex, marital status, estimation of 

getting ready, pay, and ethnicity) to the 

aggregate and nature of the sustenance and 

refreshments they eat up, their psychological 

and physical success, the solution they take, 

any peculiarities they have, and their inborn 

cosmetics (Alquaiz, A.M., et al., 2013; Al-

Quaiz, J.M., 2001; Alquaiz, A.J., et al., 

2015).  
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It is especially considerable for ladies that if 

IDA isn't expediently perceived and treated, 

it has significant built up impacts, including 

negative maternal and neonatal results, and a 

brought risk of disappointment up in later life 

(Cao, C. besides, O'Brien, K.O., 2013). Data 

on IDA rates and the hazard factors related 

with the condition is unprecedented for 

female Saudi Arabian school understudies. In 

the essential basic past examination which 

could be found, (Al Hassan, 2015) revealed a 

typical unavoidability of IDA of 64% for an 

instance of female school understudies of 

Saudi nationality, yet their examination 

dismissed any thought of the potential hazard 

factors related with IDA. On account of this 

opening in the earlier research, the target of 

this examination was done to pick and 

outline the measure of viral pollutions 

information revealed in Saudi Arabia 

2.  MATERIALS AND METHOD  

2.1 Materials and sources  

Preliminary materials were procured from 

different sources and used in the present 

work. The fine manufactured inventions, 

units and mixes are referenced close by their 

sources as and where required in the 

substance. The examination was driven in 

Hail arranged in the Saudi region. It has an 

area of 103,887 km² and a people of 527,033. 

All serum got from individuals were 

screened by High Performance Liquid 

Chromatography.  

2.2 Method 

2.2 .1 Data collection 

 The present research was led on the grounds 

of the hail region of the Saudi Arabia. The 

information was gathered at different areas 

which had been explicitly decided for their 

accommodation to understudies over all the 

medical college's universities. A group 

containing a restorative specialist, a dietician, 

medical attendants, and research facility 

professionals played out the dietary and 

anthropometric information accumulation 

and blood test extraction. 

2.2.2 Blood sample collection 

Around the same time when the dietary and 

anthropometric information were gathered, 

an attendant took a 10-ml test of venous 

blood from every member for haematological 

also, biochemical screening tests. The 

research centre experts in the exploration 

group utilized 2 kinds of vacutainers to 

perform venepunctures; one contained EDTA 

for haematological tests, counting 

haemoglobin (Hgb), haematocrit, mean 

corpuscular haemoglobin, mean corpuscular 

volume, and mean corpuscular haemoglobin 

focus. These were performed utilizing a 

Beckman coulter LH750 machine which was 

consistently checked and aligned amid the 
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investigation as indicated by the standard 

quality confirmation conventions set toward 

the start of the exploration.  

2.2.3 High Performance Liquid 

Chromatography (HPLC)  

Superior fluid chromatography or high-

weight fluid chromatography (HPLC) is a 

chromatographic strategy that is utilized to 

isolate a blend of mixes in investigative 

science to distinguish, evaluate or filter the 

individual segments of the blend. HPLC has 

been broadly utilized for a considerable 

length of time as a logical strategy for test 

division in pharmaceutical quality control 

and life science inquire about. Because of the 

power and adaptability of this system, 

various applications have been embraced for 

schedule use in the clinical lab.  

HPLC is a detachment method in which the 

versatile stage is a watery arrangement or a 

natural dissolvable that is miscible with 

water, and the mixes of intrigue are 

disintegrated in water or a natural 

dissolvable, for example, methanol. The real 

preferred standpoint of the procedure is the 

adaptability it permits in picking the 

stationary furthermore, portable stages that 

best discrete the specific example parts. The 

greater part of the kinds of sections utilized 

in HPLC is invert stage; around a quarter are 

typical stage; about 14% are particle trade 

sections. Getting high goals at high stream 

rates is the key necessity of any HPLC 

framework. Partition of the diverse segments 

of a blend is accomplished by enabling the 

example to relocate through the section at 

chosen trial conditions. Discrete groups are 

shaped since the diverse segments of the 

blend relocate through the section at various 

rates. The VARIANT a completely 

mechanized superior fluid chromatography 

(HPLC) framework utilizes twofold wave 

length identification (416 and 690 nM). This 

cationic-trade segment chromatography 

empowers subjective determinations of 

typical and strange haemoglobins in 6.5 

minutes on a haemolyse arranged from 5 ml 

of venous blood. 

2.2.4 Statistical analysis  

Statistical analysis was carried out using the 

SPSS computer package version 21.0 (SPSS 

Inc., Chicago, IL, USA). 

3. RESULTS 

3.1 Subject information 

Current study included one thousand eighty 

five (N = 1085) male and female participants. 

Among them 72 (6.64%) were anemic and 

1013 (93.36%) were non-anemic (Table 1 

and Figure 1). 

3.2 Clinical parameters 
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3.2.1 Frequency distribution of anemic 

subjects as a function of range in clinical 

parameters namely HBA, HBA2, and HBF  

Results of frequency distribution of anemic 

subjects (N = 72) revealed that 98.61%, 

subjects showed normal values, where as 

1.3% and none showed below and above 

normal values for HBA (Table 2 and Figure 

2). Among the all subjects 100%, subjects 

showed normal values, whereasnone showed 

below and above normal values for HBA2 

(Table 2 and Figure 2). Similarly, 20.83% 

subjects showed normal values, where as 

76.38% and 2.77% showed below and above 

normal values for HBF (Table 2 and Figure 

2).  

3.2.2 Frequency distribution of non-anemic 

subjects as a function of range in clinical 

parameters namely HBA, HBA2, and HBF  

Results of frequency distribution of non-

anemic subjects (N = 1013) revealed that 

97.03%, subjects showed normal values, 

where as 2.27% and 0.69% showed below 

and above normal values for HBA (Table 3 

and Figure 3). Among the all subjects 

98.12%, subjects showed normal values, 

whereas 0.09% and 1.77% showed below 

and above normal values for HBA2 (Table 3 

and Figure 3). Similarly, 20.13% subjects 

showed normal values, where as 77.09% and 

2.76% showed below and above normal 

values for HBF (Table 3 and Figure 3). 

Table 1: Baseline characteristics 
Total subjects N = 1085 

Anemic/Non-anemic 
Anemic N = 72 (6.64%) 

Non-anemic N = 1013 (93.36%) 
 
 

 
Figure 1: Frequency distribution of total subjects (N = 1085) as a function of Anemia 
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Table 2: Frequency distribution of anemic subjects (N = 72) as a function of range in clinical parameters namely 
HBA, HBA2, and HBF 

HBA  
Normal range (96-98%) N = 71 (98.61 %) 

Below 96% N = 01 (1.3 %) 
Above 98% Nil 

HBA2  
Normal range (1-3.2%) N = 72 (100 %) 

Below 1% Nil 
Above 3.2% Nil 

HBF  
Normal range (0.5-1%) N = 15 (20.83 %) 

Below 0.5% N = 55 (76.38 %) 
Above 1% N = 2 (2.77 %) 

 
 
 

 

 

 
Figure 2: Frequency distribution of anemic subjects (N = 72) as a function of range in clinical 

parameters namely HBA, HBA2, and HBF 
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Table 3: Frequency distribution of non-anemic subjects (N = 1013) as a function of range in clinical parameters 
namely HBA, HBA2, and HBF 

HBA  
Normal range (96-98%) N = 983 (97.03 %) 

Below 96% N = 23 (2.27 %) 
Above 98% N = 07 (0.69 %) 

HBA2  
Normal range (1-3.2%) N = 994 (98.12 %) 

Below 1% N = 01 (0.09 %) 
Above 3.2% N = 18 (1.77 %) 

HBF  
Normal range (0.5-1%) N = 204 (20.13 %) 

Below 0.5% N = 781 (77.09 %) 
Above 1% N = 28 (2.76 %) 

 
 

 

 

 
Figure 3. Frequency distribution of non-anemic subjects (N = 1013) as a function of range in clinical parameters namely 

HBA, HBA2, and HBF 
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4. DISCUSSION 

In spite of the fact that sickliness in the ladies 

and youngsters has been considered broadly 

in many parts of the world, there is a 

deficiency of data on its commonness in the 

Saudi Arabia Population. Current 

examination included one thousand eighty 

five (N = 1085) male and female members. 

We have presumed that 72 (6.64%) were 

sickly and 1013 (93.36%) were non-pale. 

Among Saudi Arabian patients around 36% 

of hemoglobinopathies cases were β-

thalassemia minor (Al-saeed, A.H., 2012). 

Further, in a southern city of Iran, Movahed 

et al., in a populace with hemoglobinopathies 

revealed the nearness of 70.2% cases with β-

thalassemia minor that is higher than that in 

our examined populace (Movahed, An., et. 

al., 2008). As indicated by Abolghasemi et 

al., report the thalassemia is increasingly 

common in the northern Caspian Sea drift, 

southern Persian Gulf and Oman Sea coasts 

regions of the nation (Abolghasemi, H., et. 

Al., 2007) that is in concurrence with the 

consequences of Movahed et al., 2008.  

In our finding the recurrence appropriation of 

weak subjects (N = 72) uncovered that 

98.61%, subjects demonstrated ordinary 

qualities, where as 1.3% and none appeared 

beneath or more typical qualities for HBA. 

Among the all subjects 100%, subjects 

indicated typical qualities, though none 

appeared underneath or more ordinary 

qualities for HBA2. Additionally, 20.83% 

subjects indicated ordinary qualities, where 

as 76.38% and 2.77% appeared beneath or 

more typical qualities for HBF.  

Among haemoglobin subtypes, HbF values 

did not demonstrate any critical change after 

iron treatment. This is like past investigations 

by El-Agouza, I., et al. (2002) and Wasi, P., 

et al. (1968). There have been clashing 

reports of the impact of iron lack on HbA2 

levels. Barely any creators have detailed an 

altogether lower HbA2 levels in patients with 

attendant BTT and iron insufficiency 

contrasted with those with uncomplicated 

BTT (Alperin, J. B., et. al., 1977; El-Agouza, 

I., et al. 2002 and Wasi, P., et. al., 1968) 

while others have neglected to inspire such a 

distinction (Kurlekar, N. also, Mehta, B. C., 

1981; Passarello, C., et al., 2012). One reason 

of these discrepant outcomes has all the 

earmarks of being the differences in cutoff 

dimension of serum ferrit into characterize 

press insufficiency. Passarello et al. (2008) 

thought about 30𝜇g/L as cut off for iron 

insufficiency, which as we would like to 

think isn't appropriate since this dimension 

characterizes negative iron equalization and 

not press lack (Adamson, J. W., 2007). A few 

theories have been advanced for the reduced 
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HbA2 levels in iron insufficiency. Wasi et al. 

(1968) have proposed that beta chains might 

be more focused than delta chains in heme 

restricting prompting less HbA2 arrangement 

in heme insufficiency. Absence of iron may 

likewise meddle with delta chain union.  

Based on these discovering we considered 

that recurrence appropriation of non-weak 

subjects out of 1013 uncovered that 97.03%, 

subjects demonstrated typical qualities, 

where as 2.27% and 0.69% appeared beneath 

or more ordinary qualities for HBA. Among 

the all subjects 98.12%, subjects 

demonstrated ordinary qualities, while 0.09% 

and 1.77% appeared beneath or more typical 

qualities for HBA2. Essentially, 20.13% 

subjects indicated typical qualities, where as 

77.09% and 2.76% appeared underneath or 

more ordinary qualities for HBF. 

5. CONCLUSION 

From the results of current study, we 

conclude that majority of the subjects 

screened were non-anemic. Results of 

frequency distribution of anemic as well as 

non-anemic subjects revealed that majority of 

the subjects showed normal values for HBA 

and HBA2. However, in case of both the 

groups the values of HBF in most subjects 

fall below the minimum cut off. The present 

work has set a benchmark for conceivable 

future research as randomized preliminaries 

which would manufacture more prominent 

comprehension of this medical problem 

what's more, would likewise bolster the 

advancement of a solid and appropriate 

general wellbeing arrangement which can 

effectively handle IDA. The discoveries 

recommend that engaged instruction and 

mindfulness systems are expected to enhance 

wholesome propensities by empowering the 

utilization of rich dietary iron sources and by 

bringing issues to light of the nourishment 

and beverages which encourage or prevent 

the bio accessibility of iron 
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