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ABSTRACT

Aim: We attempted to determine the frequency and percentage distribution of Lewis blood group
antigens among indigenes of Ogoni ethnicity in Rivers State, Nigeria.

Study Design: The study consisted of 101 Ogoni people, who were apparently healthy and free
from transfusion transmissible infections confirmed by serological screening. Ogoniland is located
along the Niger Delta Eastern edge, and to the north-east of the Imo River and Port Harcourt city.
All subjects were recruited and their blood samples were collected. The presence of Lewis-a and -
b (Le*/Le®) blood group was examined using Anti-Le? and Le® monoclonal antibody, respectively
(Lorne Laboratories).

Results: Le® and Le® blood group was observed in 17.8% and 11.9%, respectively.

Conclusion: Le and Le® in this population was observed less frequently than those in other
population previously reported. The Lewis antigen was reported to be associated with thrombotic
disorders and Helicobacter pylori infection. Further studies may be directed to examine the
association between Lewis blood group antigens and the risk of these conditions in Ogoni subjects.
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1. INTRODUCTION

The Lewis blood group system has been given
the ISBT symbol/number LE (007). It is located
on chromosome 19p13.3. Its ISBT gene name is
LE (FUT3) and its associated antigens include:
Le?, Le®, Le®™, Le™, ALe” and BLe®[1]. The Lewis
blood group system was discovered by Mourant
in 1946; it was named after one of the two
original and main donors in whom anti-Le® was
noticed or identified [2] and the Lewis blood
group system was recognized in 1946 [3].

The common phenotypes are: Le®*® [Le?]; Le*®*
[Leb]. The frequency distribution of Le® in Whites
and in Blacks are 22% and 23% respectively,
while the frequency distribution Le®in Whites and
in Blacks are 72% and 55 % respectively [3].
Lewis antigens are carbohydrates and they are
found on type 1 precursor chains only. They are
attached to lipids and protein in secretion [3].

The Lewis antigen are weakly expressed in cord
blood, their expression in human begins at 2
years old [3]. The Le gene expresses a fucosyl-
transferase that adds fucose in an a1 - 4 linkage
to the sub-terminal GIcNAc of the Type-1 chain
only; galactose is already in a1 - 4 linkage to the
sub-terminal GIcNAc of the Type-2 chain [4]. The
le allele is silent, while the Le allele produces a
single antigen that is found as Le® in non-
secretors [glycosphingolipid with the
oligosaccharide chain attached through D-
glucose] and as Le® in secretors [glycoprotein
with the oligosaccharide chain attached through
N-acetyl-D galactosamine] [4]. Thus, the Le
(a+b-) or Le? individual is a non-secretor [Le and
se/se], the Le[a-b+] or Le® individual is a
secretor [Le and either Se/Se or Se/se], while the
Le[a—b—] individual [le/le] can be either a secretor
or non-secretor [5].

In human plasma, Lewis antigens are attached to
erythrocytes, platelets and lymphocytes that are
circulating by direct insertion of their lipid anchor
into the plasma membrane of the above
mentioned cells, while in body secretions, Lewis
blood group antigens are also similarly attached
to an amino acid component of the glycoprotein
[4]. The Lewis antigens do not have their
synthesis on the red blood cells, but are
absorbed from plasma [6].

Lewis antibody Le® and Le®™ occur as IgM in
nature. They react at room temperature and they
both activate complement. Anti-Le® rarely cause

haemolytic transfusion reaction, while anti-Le®
does not. Both antibodies do not cause
haemolytic disease of the new-born. Anti-Le® is
common in pregnancy, anti-Le" is not clinically
significant [3].

The Lewis agglutinogens, are biochemical
structures synthesized by exocrine epithelial cells
that are absorbed passively into red blood
corpuscular bi-layers, and some group of Lewis
agglutinogens function as counter ligands for
selectins [7]; this has been observed to be
consistent with the relationship of Lewis antigens
in the occurrence or development of thrombosis
[8]. Lewis-b(Leb) is a receptor for Helicobacter
pylori[9,10,1].

The people of Ogoni are among one of the
minority tribes in the South-South geopolitical
zone (Niger Delta) of Nigeria. In the 1970s, the
Ogoni tribe became part of Rivers State. The
Ogonis are approximately five hundred thousand
in population which represent less than 0.05% of
about one hundred and thirty million Nigerians.
The Ogoni region has a population density that is
equals 1,233 people/square miles, and therefore,
one of the most densely populated region [11], in
the country. Evidence from archaeological and
historical oral information has it that the people of
Ogoni have lived in this area for more than five
hundred vyears. For traditional purpose of
administration and organization, the people of
Ogoni are divided into six kingdoms in three
divisions. The first division is that of Khana which
is located in the northern and eastern part of
Ogoniland. Khana is made up of Nyo-Khana,
Ken-Khana, Babbe, and Tai Kingdoms, with each
kingdom having a dialect of Khana language,
and they maintain separate territories. The
second division is the Gokana division. Gokana
lies in the south and central part of Ogoniland,
with Gokana language that is similar to that of
Khana language but not exactly the same. The
Gokana division is a kingdom on its own. The
third division is Eleme division and it is also a
Kingdom on its own. Eleme is in the Western
axis of Ogoniland, with language that is distinct
and different from Khana and Gokana Language
[11]. In the present day political system of
Nigeria, Ogoniland is made up of four local
government areas: Khana, Gokana, Tai and
Eleme local government areas.

There is dearth of published research information
on the occurrence and percentage distribution of
Le® and Le® blood group antigen amongst the
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Ogonis, it is therefore necessary to carry out
serological identification of Le® and Le® antigens
to identify how dominant these antigens are. This
will then enable medical scientists to possibly
associate it with diseases linked to its presence,
in further studies.

2. MATERIALS AND METHODS
2.1 Study Design

This is a cross-sectional study carried out among
indigenes of Ogoni whose first generational
parental origin is Ogoni.

2.2 Study Area

Ogoniland is located in an area along the Niger
Delta Eastern edge, and to the north-east of the
Imo River and Port Harcourt city. Ogoniland
covers about 1036 Km? and borders the Bay of
Guinea. All participants were recruited in Bori.
Bori is the traditional headquarter of Ogoni. Bori
is located on latitude: 4°40'34.64"N and
longitude: 7°21'54.68"E. The analysis was
carried out at the Post Graduate Laboratory of
Rivers State University, Nkpolu-Oroworukwo,
Port Harcourt, Rivers State, Nigeria. Port
Harcourt, the capital of Rivers State, is located
on latitude 4.75°N and longitude 7.00°E and lies
along Bonny River in the Niger Delta [12].

2.3 Study Population

One hundred and one subjects consisting of
forty-nine females and fifty-two males, age
between 30 to 60 years participated in the study.
They were apparently healthy and free from
transfusion transmissible infections after they
tested negative to HIV, Hepatitis and Syphilis.

2.4 Collection of Blood Samples, Storage
and Transportation

After pre-test counselling and explanations,
venous blood was drawn from the antecubital
fossa of the subjects with the use of vacutainer
as described by Cheesebrough [13]. Three (3.0)
mL of venous blood was collected into a glass
vacutainer sample bottle that contains 0.5 mL of
1.2 mg/mL dipotassium ethylene diamine
tetraacetic acid. It was well mixed for the
serological identification of Le® and Le" blood
groups. Blood samples were analyzed within 24
hours of collection. Collected samples were all
transported in cold chain (2 to 8°C), from Bori to
Port Harcourt.

2.5 Methodology

2.5.1 Determination of Lewis-a blood group
using Anti-le® monoclonal, Lorne
Laboratories Ltd, UK

Method: Standard tube technique.

Standard tube technique was used to phenotype
red cells as described by Lorne Laboratories
[14]. Three percent (3%) red cell suspension was
prepared using isotonic saline. One volume of
Lorne Anti-Le® reagent was added to one volume
of the prepared 3% red cell suspension and
properly mixed and incubated for 15 minutes at
room temperature before it was centrifuged for
20 seconds at 1000 g. The red cell button was
gently re-suspended and read macroscopically
for the presence of agglutination. Presence of
agglutination is indicative of a positive result
while on the contrary, a negative result is
indicative of absence of agglutination.

2.5.2 Determination of Lewis-b blood group

using Anti-le® monoclonal, Lorne
Laboratories Ltd, UK

Method: Standard tube technique.

Standard tube technique was used for

phenotyping of red cells as described by Lorne
Laboratories [15]. Three percent (3%) red cell
suspension was prepared using isotonic saline.
One volume of Lorne Anti-Le® reagent was
added to one volume of the prepared 3% red cell
suspension and properly mixed and incubated for
15 minutes at room temperature before it was
centrifuged for 20 seconds at 1000 g. The red
cell button was gently re-suspended and read
macroscopically ~ for  the presence  of
agglutination. Presence of agglutination is
indicative of a positive result while on the
contrary, a negative result is indicative of
absence of agglutination.

2.6 Statistical Analysis

Data collected was statistically analyzed by
simple percentage calculation.

3. RESULTS

3.1 Demographic  Details of

Population

Study

A total of 101 subjects (49 females and 52
males), within the age of 30 — 60 years were
recruited for the study. Details are shown in
Table 1.
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Table 1. Demographic characteristics of study population

Parameters Frequency Percentage (%)
Total number of subjects in the study 101 100

Total number of males in the study 51.5

Total number of females in the study 48.5

Age range (years) 30 -60 -

No. of subjects that were educated 101 100

Table 2. Frequency occurrence and percentage distribution of Lewis-a and Lewis-b blood
groups in the study population

Blood group: Subjects

Frequency occurrence

Percentage distribution (%)

Le®: positive males and females 18 17.82
Le®: positive males 8 7.92
Le®: positive females 10 9.90
Le": positive males and females 12 11.88
Le®: positive males 7 6.93
Le": positive females 5 4.95
3.2 Frequency Occurrence and where they reported 23% amongst Afro-
Percentage Distribution of Lewis-a Americans. Reid et al., Downs, and Leger

and Lewis-b Blood Groups in the
Study Population

The percentage distributions and frequency
occurrences of Le? and Le® blood groups were
analysed and recorded. Eighteen subjects were
blood group Le® positive, while twelve subjects
were blood group Le® positive. Details are shown
in Table 2.

4. DISCUSSION

The Ogonis are not related to any other tribe in
Nigeria, and also not one of the Major tribes in
Nigeria. The Lewis blood group system is yet to
be studied extensively in Rivers State, Nigeria
and specifically amongst the Ogonis. How these
antigens of the Lewis blood group are distributed
amongst indigenes of Ogoni ethnic group is yet
to be published before now. Some literatures
have associated Lewis blood group antigens as
risk factor for thrombotic diseases and infection
with Helicobacter pylori [1,8-10]; therefore, the
finding from this study may add to the
preventive and management strategies of
these diseases. This study has therefore
revealed the presence of Le® and Le” amongst
the Ogonis.

The study revealed that Le® blood group showed
a percentage distribution of 17.82% in the total
population, with a frequency occurrence of 18 out
of 101 subjects. This finding in terms of
percentage distribution is lower in frequency than
the finding reported by Lorne Laboratories [14],
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[3,6,16], also reported a percentage distribution
of 23%, therefore, the finding in their studies
were higher than our own finding. In a study
carried out on blood donors in Kano State,
Northern Nigeria by Yusuf and colleagues [17]
and presented at the 12" Haematologists
Congress in London, UK, they reported a
percentage distribution of Le® to be 26.4%, which
is also higher than our own finding of 17.82 %.
Kano State in Nigeria is one of the state
inhabited by the Hausa people.

For Lewis B (Leb) blood group, the study
revealed a percentage distribution of 11.88% in
the total population with a frequency occurrence
of 12. This is not in tune with the percentage
distribution of 23 % as reported by Lorne
Laboratories, [15], amongst Afro-Americans, and
also in discord with Reid et al., Downs, and
Leger [3,6,16], where they reported a high
percentage distribution of 55% amongst Blacks.
Furthermore, our findings differ from that of
Yusuf et al. [17] by 3.22% as they reported 15.1
% in blood donors in Kano.

5. CONCLUSION

Lewis blood group antigens is present amongst
the Ogonis in low frequency. Blood group Le®
and Le® had frequency distributions of 17.82%
and 11.88% respectively. The Lewis antigens
has been associated with some thrombotic
disorders and infection caused by Helicobacter
pylori. We therefore advocate that further studies
be directed to examine the association between
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Lewis blood group antigens and the risk of these
conditions in Ogoni subjects.
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