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Abstract

Background: Iron deficiency anaemia is a common tropical disease. The understanding of the different
blood groups ability to retain iron in their system can give an insight into their ability to handle the disease iron
deficiency anaemia.

Objectives: The present study was designed to compare the level of ferritin, serum iron, total iron binding
capacity (TIBC) and percentage transferrin saturation among the ABO blood groups in Enugu.

Methods: The study was prospectively conducted in 237 apparently healthy Nigerian volunteers in Enugu.
Data were evaluated with SPSS (version 17) software and comparisons between groups were made using paired
t-test.

Result: The results obtained showed that subjects with blood group B had lower values for ferritin (ng/mL)
(83.58 + 57.74) compared with Group A and O with ferritin (ng/mL) values of 158.80 + 24.87 and 116.75 + 46.34
respectively. Serum iron (umol/L) was also lowest in the group B (20.20 + 8.07) compared with group A and O
with serum iron (umol/L) values of 34.40 + 15.44 and 24.00 * 6.75 respectively. No significant differences were

observed in TIBC and percentage transferrin saturation among the different blood groups.

Conclusion: Blood group B subjects showed the lowest level of serum ferritin in this work.
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Introduction

Iron is a chemical element with the symbol Fe (from Latin: ferrum)
and atomic number 26. It is a metal in the first transition series. Iron
is a very important requirement for the formation of RBC. It forms
a major portion of Hb molecule, the oxygen carrying pigment in the
blood. It is required for Hb synthesis. Iron liberated from old RBC is
normally retained and re-utilized [1]. The liver’s stores of ferritin are
the primary physiologic source of reserve iron in the body. The reserves
of iron in adults in developing countries tend to be lower in children
and women of child-bearing age, than in men and in the elderly [2,3].
Iron deficiency first attacks the storage iron in the body, and depletion
of these stores is thought to be relatively non-symptomatic, although
some vague and non-specific symptoms have been associated with
it. Since so much iron is required for hemoglobin, iron deficiency
anemia is the primary clinical manifestation of iron deficiency [4].
Serum contains a small amount of iron 14-32 pmol/L (males) and
10-28 pmol/L (females) which is bound to the globulin fraction of
serum proteins. The physical role of this protein bound iron is the
transportation of iron in the body. Low values of serum iron are found
in haemorrhagic and hypochromic types of anaemia, while high values
are found in pernicious anaemia [5,6]. Presence of iron in the body is
estimated by the determination of serum iron and Total Iron Binding
Capacity (TIBC) of blood, which is the serum iron level when the iron
transport protein transferrin is completely saturated [7].

The knowledge of blood grouping has helped tremendously in
alleviating the complications hitherto associated with transfusion
reactions. Interest in blood group research dates back to 1656, when
Christopher Wren injected fluids into the veins of dogs [8]. The ABO
blood group was discovered in 1900 - 1901 by Karl Landsteiner [9].
Blood group distribution in Nigerians (1gbo’s, Hausa’s and Yoruba’s)

have been documented and compared with those of the British [10].
There have been many documented evidence associating human blood
groups with diseases. They include the protective effect of blood group
O in rheumatic fever and its increased predisposition to duodenal
ulcers, increased occurrence in group A of pernicious anaemia and
Plasmodium Vivax malaria [11]. The present study was aimed at
determining the levels of ferritin, Serum iron and TIBC in different
ABO blood group systems in our environment, with a view of inferring
from the result the possibility of any tendency to iron deficiency in any
of the blood groups in the study area (Enugu state).

Materials and Methods
Subjects

A total of two hundred and thirty seven (237) apparently healthy
volunteers were used for the study. The study was carried out in the
Enugu State University Teaching Hospital, (ESUTH), a tertiary health
facility situated in the Enugu Metropolis. ESUTH serves as a referral
center for the primary and secondary health facilities in Enugu State
and environs. Enugu State is in the South-East geographical zone of
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Nigeria. The subjects were all Nigerians irrespective of tribe. They
were aged between 18 and 40years. The study was carried out from
April to October 2012. Males were 189 while the females were 48. All
subjects were screened using a HemoCue (Hb 301). Only subjects
with hemoglobin levels of > 12.0 g/dL for female and > 13.0 g/dL for
male were eligible for the study. ABO blood groups, ferritin, serum
iron, TIBC and percentage transferrin saturation of the subjects were
determined.

Sample collection

Under aseptic condition, 7 mls of venous blood was collected from
each subject by venepuncture using disposable pyrogen free needles
and syringes. The left antecubital vein was used. The collected blood
was put into a well labeled acid-washed plastic test tube, allowed to clot,
centrifuged at a speed of 5,000 rotations per minute for 10 mins. The
serum obtained was dispensed into another acid-washed test tube. The
serum and the RBCs were stored at 4°C until ready for analysis.

Methods

Serum iron and total iron binding capacity (TIBC) were estimated
using a ferrozine-based iron/TIBC reagent set (TECO DIAGNOSTICS,
USA). Test procedure is based on the iron in serum being dissociated
from its Fe (III)-transferrin complex by the addition of an acidic buffer
containing hydroxylamine. This addition reduces the Fe (III) to Fe
(IT). The chromogenic agent, Ferene, form a highly colored Fe (II) -
complex that measured photometrically at 560 nm.

The unsaturated iron binding capacity (UIBC) is determined by
adding Fe (II) iron to serum so that they bind to the unsaturated iron
binding sites on transferrin. The excess Fe (II) ions are reacted with
Ferrozine to form the color complex, which measured photometrically.
The difference between the amount of Fe (II) added and the amount of
Fe (II) measured represents the unsaturated iron binding. The TIBC is
determined by adding the serum iron value to the UIBC value.

Transferrin saturation percentage was calculated from the serum
iron concentration and TIBC values as follows: transferrin saturation
= serum iron/TIBC x 100. Serum ferritin was measured using a
human ferritin enzyme immunoassay kit (BIOCHECK, INC). The
ferritin quantitative test is based on a solid phase enzyme-linked
immunosorbent assay (ELISA). The assay was carried out on an
ELISA machine (STAT FAX 2100, Awareness Technology, and USA).
The assay system utilizes one rabbit anti- ferritin antibody for solid
phase (microtiter wells) immobilization and mouse monoclonal anti-
ferritin antibody in the antibody enzyme (horseradish peroxidase)
conjugate solution. The test sample is allowed to react simultaneously
with antibodies, resulting in the ferritin molecules being sandwiched
between the solid phase and enzyme linked antibodies. After 45 minute
incubation at room temperature, the wells are washed with water to
remove unbounded labeled antibodies. A solution of TMB reagent is
added and incubated at room temperature for 20 minutes, resulting
in the development of a blue color. The color development is stopped
with the addition of stop solution, and the color is changed to yellow
and measured spectrophotometrically at 450 nm. The concentration of
ferritin is directly proportional to color intensity of the test sample.

Hemoglobin concentration was determined photometrically using
the HemoCue meter (Hb 301). The ABO blood groups were determined
using the standard method described by Monica cheesbrough [12].

Statistics

Statistical analyses were conducted using SPSS (version 17)
software. Ferritin, serum iron, total iron binding capacity and
percentage transferrin saturation data’s between the ABO blood groups
were expressed as mean+SD and were compared using paired t-test. An
alpha value of <0.05 denoted a statistically significant difference.

Results

A total of two hundred and thirty seven (237) apparently healthy
volunteers were used for the study. The blood grouping result showed
that only seven subjects (3.0%) were blood group A, 52 (21.9%) are
blood group B and 178 (75 .1%) are blood group O. None of the subject
is blood group AB (0%).

Table 1 shows the between group comparison of ferritin, serum
iron, TIBC and percentage transferrin saturation (%) between blood
group A and B. The results showed that ferritin and serum iron were
significantly lower in blood group B than group A.

The result of Table 2 showed the between group comparisons of
ferritin, serum iron, TIBC and percentage transferrin saturation of
blood group A and O. Ferritin was significantly lower in blood group
O when compared to blood group A. Others did not show significant
difference in mean values.

When ferritin, serum iron, TIBC and percentage transferrin
saturation of blood group B were compared with blood group O, no
significant difference was found in all the parameters (Table 3).

Discussion

Ironisan essential element required for many biochemical processes
in the body. It plays a role in internal respiration and haemoglobin
synthesis. The different cellular antigenic composition of A and B
blood antigens can be suggested to enhance or inhibit the ability of the
different ABO blood groups to perform varying biochemical roles [13].

Parameters Blood group A (n=7)  Blood group B (n=52) P value
Ferritin (ng/mL) 158.80 + 24.87 83.58 + 57.74 0.00*
Serum iron (umol/L) 34.40+15.44 20.20 + 8.07 0.02*
TIBC (umol/L) 90.40 + 24.62 72.70 + 16.06 0.07
Transferrin 36.20 £ 9.27 27.00 £ 17.44 0.16

Saturation (%)

*Statistically significant (p < 0.05)

Table 1: The between group comparisons of ferritin, serum iron, Total Iron Bind-
ing Capacity (TIBC) and percentage transferrin saturation in blood group A and B.

Parameters Blood group A (n=7) Blood group O (n=178) P value

Ferritin (ng/mL) 158.80 + 24.87 116.75 + 46.34 0.02*
Serum iron (umol/L) 34.40 + 15.44 24.00 £ 6.75 0.07
TIBC (umol/L) 90.40 + 24.62 80.80 + 11.36 0.28
Transferrin 36.20 £ 9.27 29.70 £ 7.04 0.94

Saturation (%)

Table 2: The between group comparison of ferritin, serum iron, TIBC and percent-
age transferrin saturation in blood group A and O.

parameters Blood group B (n=52) Blood group O (n=178) P value
Ferritin (ng/mL) 83.58 + 57.74 116.75 + 46.34 0.15
Serum iron (umol/L) 20.20 + 8.07 24.00 £ 6.75 0.11
TIBC (umol/L) 72.70 + 16.06 80.80 + 11.36 0.40
Transferrin 27.00 £ 17.44 29.70 £ 7.04 0.11

Saturation (%)

Table 3: The between group comparison of ferritin, serum iron, TIBC and percent-
age transferrin saturation in blood group B and O.
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Iron deficiency anaemia is characterized by low ferritin and Serum iron,
raised TIBC and reduced percentage saturation of transferrin [14-18].

The results obtained showed that the mean ferritin, serum iron
and TIBC are lowest in group B and highest in group A. However
when compared with standard in the books [8,19], they were within
the normal range. The statistical differences in ferritin and Serum iron
levels obtained between groups A and B, also in ferritin between group
A and O individuals may be as a result of the higher ferritin and Serum
iron obtained in group A. The percentage saturation of transferrin is
relatively constant in the different blood groups studied and lies within
the normal range of 25% and 45%. (Normally 1/3 saturated by iron).
There is paucity of information regarding ferritin, Serum iron, TIBC
and percentage transferrin saturation (% T.S) in the various ABO blood
groups, but various studies have associated relationships between them
and diseases like peptic ulcer in group O and bronchopneumonia
in group A. Some authors have associated increase Serum iron and
TIBC with predisposition to infections, the free iron being available
for bacterial growth [11,20]. Our results on the percentage distribution
of different blood groups agree with those already documented in the
Lagos population [10].

Conclusion

The result of this research work concluded that the level of serum
ferritin and serum iron were slightly lower in blood group B.
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