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Abstract

The early identification of some clinically significant hemoglobinopathies and precise differentiation of
hemoglobin variants are important to provide early comprehensive medical care to prevent some serious
complications, assess prognosis and offer genetic counseling.

This study examined the prevalence of a 2 - gene deletion in neonates in Samarra and Tikrit, Irag. Screening
study was carried out by examining fresh blood samples obtained from excised umbilical cord of 42 neonates
born in neonates clinics in Samarra hospital and Tikrit hospital from October 2012 to March 2013. Hemoglobin
electrophoresis were performed using Hellabio hemoglobin electrophoresis kit (He 10) and Hellabioscan system

for detection of Hb bands and value % of fractions.

The results showed 40 cases out of 42 (95.24%) have normal hemoglobin components. 2 cases out of 42
(4.76%) there was no visible band of HbA2 in hemoglobin electrophoresis pattern. Considering the missing of
HbA2 band the two cases may have the deletion of & gene so each one of them may has the genotype 8°/5°.
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variants.

Introduction

"Electrophoresis, a test based on the migration of
electrically charged molecules under an applied
electric field, occupies one of the most important
places in the history of abnormal Hb detection™ [1].
"Hemoglobin electrophoresis is a well established
technique routinely used in clinical laboratories for
screening samples for hemoglobin abnormalities”
[1,4,12].

The inherited disorders of hemoglobin are the
commonest single-gene disorders in man. They fall
into three overlapping groups : structural variants;
thalassemias characterized by reduced rate of
synthesis of one or more globin chains; and
conditions in which fetal hemoglobin synthesis
persists beyond the neonatal period, collectively
known as hereditary persistence of fetal hemoglobin.
Hemoglobin disorders are responsible for an
extremely complex series of clinical phenotypes" [2].
"The thalassemias are among the most common
genetic  disorders worldwide, occurring more
frequently in Mediterranean region, the Indian
subcontinent, Southern Asia, and West Africa. "In
developing countries, in which there is high mortality
from infections and malnutrition in the first year of

life, many of the hemoglobinopathies are
unrecognized"[3].
The World Health Organization (WHO) has

suggested that about 5% of the world population are
carriers for different inherited disorders of
hemoglobin [4]. WHO reports also state that about
370,000 severely affected homozygotes or compound
heterozygotes of thalassemia are born every year.
"The thalassemias are heterogeneous group of
disorders of hemoglobin synthesis resulting from the
reduced rate of synthesis of one or more globin
chains of hemoglobin. Decreased synthesis of a chain
produces o thalassemia, while decreased synthesis of
B chains produce P thalassemia" [5].
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The key element in the diagnosis of a B-thalassaemia
trait is the presence of non-iron deficient microcytic
hypochromia  anaemia.  "The  screening  of
thalassaemia trait in the areas with limited laboratory
facilities is often done by NESTROFT test"[6].
"Despite its sensitivity and rapidity, in around one out
of four cases of iron deficiency anemia, this test leads
to a false positive result" [7].

The best approach to screen the thalassaemia traits is,
therefore, determining the Hb A2 level. "The large
majority of P-thalassaemia carriers present with a
high Hb A2 level, and this often accompanied with a
moderate increase in Hb F level™ [8].

"Haemoglobin A2 (HbA2, a. 2 6 2) is a minor adult
haemoglobin, comprising between 2. 0 % and

3. 2% of the total circulating haemoglobin in healthy
adults™ (2). At the molecular level, a single gene
(HBD) encodes d-globin and is found in a cluster on
chromosome 11 with the other genes encoding the b—
like globins.

The aim of the current study is to shad some light on
electrophoretic  properties and frequencies of
hemoglobin types in cases of live- borne babies of
two cities in Salahaddin province-lrag Samarra city
and Tikrit City from October 2 to April 22- 2013.
Materials and Methods

Hellabio Hemoglobin Electrophoresis Kit (He10) and
Hellabioscan system were used for identification of
different species of hemoglobin molecules. Reagents
included in the kit was: Agarose gel, Hemolyzing
solution, Electrophoresis buffer, and staining
solution. Samples of umbilical blood were collected
by multiple visits to neonatal clinic in samarra and
Tikrit hospitals from 2 October to 22 April 2013.
Methodology was applied as mentioned in the kit.
The Hellabioscan, is constituted by the software
system that can easily install in a common PC or
laptop. It does not require maintenance and is not
limited in the measurement of films with certain
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definite dimensions. The possibilities of Hellabioscan
are unlimited and it allows the user to work according
to his work parameters.

The specimens of cord blood were taken after
excising and primary processing were done in
hospital neonatal clinic as following:-

1- 400 pl of cord blood were taken in a test tube,
enough quantity of normal slain were added and
centrifuged for 5 minutes. Then the supernatant
discarded and the pellet maintained.

2- To prepare the hemolysates 40 pl of the pellet were
transferred to 5ml centrifuge tube and 130 pl of
lysing solution were added.

3- Hemolysates were transferred to Dijla Clinical
Laboratory to complete samples processing as
following:-

1- Discovering the agarose gel and the buffered
blocks out of its packaging.

2- Applying 0.35 ml of dest. Water on the
electrophoresis area of the system.

3- Placing the suitable sample template on the
application zone. Rub the template with forefinger so
that it contacts with the gel surface and no air bubbles
exist.

4- Using a 5 pl pipette to apply 5 ul of the lysate
across each corresponding slit and let them to absorb
into the gel for 20 second.

5- Blotting the gel with a gel blotter strip on the
sample application zone, gently remove both the
sample template and gel blotter strip and discard
them.

6- Applying the buffered agarose on the electrod
carrier, gently apply the electrode carrier on the
electrophoresis area.

7- Putting on the system, press start. Automatically
the process of the electrophoresis begins with
constant temperature and volts.

8- At the end of electrophoresis, put of the system
and remove the electrode carrier and discard the
buffered agarose blocks, dry the gel and leave it more
than 2 hrs.

9- Apply the dried gel in the gel carrier and put it in
the staining/ distaining bath. After drying the stained
gel it will be ready to analyze by Hellabio Scan.

10- HellabioScan and software were used.

11- The data analyzed by using SSPS Ver.17.
Results and Discussion

Percentage of consanguineous marriages is 54.7 %
and 45.2 % for non consanguineous marriages in the
two populations. Table 1 shows gender of neonates
and the status of parents in term of consanguinity.

Table (1) Numbers of neonates, gender and
consanguinity

Gender Cons T
r nr
Male 19 11 30
Female 4 8 12
T 23 19 42
54.7 % | 45.2%
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We found that 29 out of 42 have normal value of
HbA2 (1.123 * 0.157) and 7 of 42 have low value
(0.200 + 0.035) while we found 9 out of 42 have very
low value of HbA2 fraction which only reached
(0.038 + 0.016). The second and third groups suggest
abnormalities in HbA2 fraction of hemoglobin Table
2 shows values of HbA2 hemoglobin fraction in
examined cord blood specimens of screened neonates
in the current study.

Table (2) Numbers of neonates, values of HbA2
hemoglobin fraction as means + standard error means.

group | No. | HbA2
M+S.E

1 29 | 1.123+0.157

2 7 0.200+0.025

3 6 0.038+ 0.016

Tables 3 and fig. 1, table 4 and fig. 2 shows fractions
of hemoglobin types of 2 cases out of 42 screened
neonates. We found that each of these two cases has
the value 0.00 % of HbA2 and this may suggest
missing of a2 or & gene.

Table (3) Fractions and values of hemoglobin case no.

20.
Fractions | Values (%) | NV (%)
HbA 0.59
HbF 99.41
HbA2 0.00

Fig. 1 Electrophoresis pattern of cord blood sample
case No. 20 shows no HbA2

Table (4) Fractions and values of hemoglobin case no.
42

Fractions | Values (%) | NV (%)
HbA 2.67
HbF 97.33
HbA2 0.00

-

/ “
b
!
|

Fig. 2 Electrophoresis pattern of cord blood sample
case No. 42 shows no HbA2
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The results in table 5 show normal fractions and
values of hemoglobin of cord blood sample while
figure 3 shows normal electrophoresis pattern for the
same sample.

Table (5) Fractions and values of hemoglobin case no.

34
Fractions | Values (%) | NV (%)
HbA 3.36
HbF 96.64
HbA2 1.91

a

Fig. 3 Electrophoresis pattern of cord blood sample
case No. 5 shows normal HbA2

The incidence of &%° neonates within studied
population is = 0.0476.

Gene frequency; = 0.2182

P=0.7818

The current study included 43 newborns, One case
with no information so it was excluded. 42 (29 male
and 14 female) all were normal at birth. Out of 42
cord blood samples examined no Hb Bart's.
Electrophoretic pattern of only 2 samples showed
absence of HbA2_

The results in table 1 may suggest low level of
consanguinity in the studied population.

The results in table 2 shows very low level of HbA2
fraction mean in 6 neonates which reached 0.038 +
0.016 and low level in 7 neonates which reached
0.200 + 0.157 and "this may suggest types of o +
thal/ o + thal of various types and combinations"[9] .
Diagnosis of an a thalassaemia will be suspected by
haematological indices showing some microcytosis
and hypochromia, with a degree depending upon the
type of thalassaemia. "The Hb A2 percentage is
theoretically decreased in proportion with the number
of defective a genes"[1].

"Alpha thalassemia (alpha-thal) is one of the most
common hemoglobin (Hb) disorders in the world.
Alpha-globin genes are located on chromosome 16.
The majority of alpha-thal mutations are deletions,
but point mutations are found as well" [10].

Fig.1 and Fig. 2 the electrophoresis pattern of the
cord blood sample for the case number 1 and case
number 34 which shows the missing of HbA, band,
table. 1 and table 2 shows values % of HbA2
fractions. The value % of HbA, in each of the two
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cases were 0.00, this mean that each of neonates may
has the genotype 8%/8° .

Fig 3 shows the normal electrophoresis pattern of
cord blood sample for case No 34. The Hb A2 level
may be modified by many factors. "The most
frequent problem is the co-existence of an iron
deficiency which may even normalize the Hb A2
level requiring a novel Hb assay after iron deficiency
treatment” [ 1].

In B-thalassaemia carriers presenting with a normal
Hb A2 level, the most frequent cause is a co-inherited
d-globin abnormality. "The thalassaemic & alleles are
not exceptional affecting at least more than one per
cent of general population" [11]. "The most frequent
6 thalassaemic variant is Hb Yialoussa [627 Ala>Ser]
which is quite frequent in Mediterranean region"[12].
Other 3- and a-globin chain abnormalities lead to
different type of Hb A2. In these cases one should
add the two Hb A2 fractions to obtain the total Hb A2
level. "In some cases the abnormal Hb A2 fraction
may only be visualized by using another analytical
test. Conversely, falsely increased levels of Hb A2
may result from the co-existence of a variant with
electrophoretic or chromatographic properties close
to that of Hb A2" [13].

"HbA2 has no known physiological function, but
measurement of HbA2 values is essential in screening
programmes for thalassaemia” [2].

"Elevated HbA2 levels in the presence of
hypochromic microcytic red blood cells is diagnostic
of heterozygous b-thalassaemia, and results in part
from increased transcriptional activity from both cis
and trans HBD genes" [14].

As a rule, this situation has to be verified when a
level of Hb A, higher than 8 per cent is observed. In
the current study we noticed that the most Hb band
occupied by the HbF as expected with our specimens.
HbA was in normal value % for the all cases while
HbA2 value % was zero for 2 cases .

"The HbA2 percentage is theoretically decreased in
proportion with the number of defective

a genes” [15] .

"It is presently not known how HbA2 (and d-globin
chain) expression changes during adult erythropoiesis,
but it has been suggested that d-globin chain
synthesis declines as maturation in erythroid
progenitors progresses” [16].

Screening should consist of a complete blood count,
as well as hemoglobin electrophoresis or hemoglobin
high performance liquid chromatography. "This
investigation should include quantitation of HbA2
and HbF" [17].

"Structurally, Hemoglobin, the carrier molecule of
02, is made up of heme-iron and four globin chains
arranged in a matching pairs. HbF, HbA, and HbA2
are made up of 2 y 2, o 2 B2 and a 2 & 2 globin
chain respectively" [18].

Electrophoresis on cellulose acetate medium at
alkaline ph is a useful screening procedure for
separating hemoglobin variants that are interacting



Tikrit Journal of Pure Science 21 (6) 2016

with thalassemia and the hemoglobin of the
thalassemia syndromes such as HbS. H Barts,
Constant Spring and Lepore . "Specimens that give
results in the borderline or indeterminate range when
quantitated by densitometry will usually give results
that are clearly either normal or elevated when
studied by chromatography" [19] .

Abnormal reference values can vary by laboratory,
but the HbA2 value% appear within these ranges,
results are usually associated with the conditions that
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