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Abstract

Objecrives: Itis known that biood groups are genetically
determinzd and show 2 great deal of polymorphism, this is
“why there 1s remendous population diversity in the percentage
of the ABO blood groups throughout the world. This study
was conducied to determine the frequency of ABO and Rhesus
blood groups in blood donors ar King Abdulaziz University
Hospital in Jeddah and to relate them to the other reported
frequencies within the Kingdom and the outside world.

Materials and methods: Twenty-two thousand one hundred
eighteen 2218 Saudi blood donors atiending the blood bank
at KAUH were included in this study. The blood was drawa
by veinipuncture and tested for ABO and Rhesus blood groups
using the international known standard tube method. The
frequency of the phenotypes O, A, B, AB. Rhesus positive

and negative were determined and calculated,

Results: The results of ABO and Rhesus phenotypes were
calculated. The hishest frequency was that of blood group O
Rhesus +ve (3% ) and the Jowest frequency was that of blood
group AB Rhesus -ve {0.55¢). The frequency of Rhesus +ve
was found to be 92%. The other blood groups were found o
have the following frequencies A +ve {(29.5%). A -ve (2%,
B +ve (15.5%). B -ve {1%). AB +ve (4.5%). The reported
number of subjects included in determining the ABO blood
groups.frequencies from almost afl different tegions in the
kingdom of Saudi Arabia were ealculated (93854 subjects)
and the results were compared 1 Caucasians and Blacks.

Discussion: It is important to determine the ABO and
Rhesus blood groups phenotype in cach country 1o know the
most wanted and needed blood group. Although these results
show some differences in comparison with others previously
reported studies in the Kingdom, but in general it does agree
with ail reported studies that blood group O + is the most
frequent ABO phenotype and the blood zroup AB - is the
rarest one. The difference in our results from those reported
earlier in Saudis may be due the population heterogeneity of
the Western region of Saudi Arabia, produced largely by the
mixed marriage and population movement from different parts
of the country

Conclusion: When we look 2t the reported blood group
frequencies from the different parts of Saudi Arabia we can
observe some differences. We think these differences which
have been observed in some areas are negligible, mainly due
> the low number of the sample study. At the same time the
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University Hospital,

cumulative number of the reported blood group frequencies
can lead us t conclude that the bload group frequencies in
Saudi Arabia have been determined. In this stedy the ABO
blood group phenotype (A, B and 0} were found 10 be com-
parable to the black race.
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Introduction

BLOOD transfusion used 1o be a risky procedure
as it carried a significant rate of mortality and
morbidity. The first suggested case of transfusion
was rumored to have been given to Pope Innocent
VII in July 1492, where three volunteer yotiths
were said to have donated restorative tonic for the
pope and were paid one ducat each (whether the
pope drank it or it was transfused is dubious). As
for the three young donors, they died of blood loss
and had the consolation of being considered martyrs
{1.

The first truly verified accounts of transfusion
occurred in the seventeenth century, the first trans-
fusions were animal to animal by John Wilkins in
1665 and Richard Lower in 1666 i2]. The first
human to human transfusion was performed by a
French Jean Denys on the 25t of June 1667 [21. It
was in the year 1900 the ABQ grouping was dis-
covered by Landsteiner [3). In 1901, Lansteiner
chose a simple experiment. He mixed the serurn
and red cells from different people and observed
the reaction. As a result Lansteiner divided these
individuals into three groups catled group A, group
B and group C. The group C was later changed to
group O {4]. Decastello and Sturli identified the
fourth group of the ABO system in 1902. This
group was called AB [5]. The inheritance of the
ABO blood groups was later suggested in 1910.
These discoveries allowed the creation of the first
transfusion service in the world founded by the
British Red Cross in 1926 {5} And that was fol-
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lowed by the introduction of cross-matching which
had plaved significant role in alleviating the fear
from blood transfusion. There is no doubt that the
discovery of the ABO grouping and later on the
Rhesus blood group in 1940 was considered as a
breakthrough in the field of blood transfusion [s}.

There are four main blood groups O, A, B and
AB. Thesz blood groups are determined by three
allelic genes which are located on the long arm of
chromosome 9 (99 34.1) {71

Accordingly six possible genotypes are well
known OO0, AA, BB, AG, BO and AB. The reces-
stve inheritance of O antigen and the dominant
inheritance of A or B antigen expressed AA and
AQ as blood group A and in a similar way BB and
BO as blood group B, while AB are expressed as
blood group AB (Table I).

Table (1): ABO blood group genetic outcomes.

Possible blood types

Blood typez of parents among children

ABO & Rhesus Blood Groups Phenotypes Distribution

Results

The number and the frequency distribution of
ABO and Rhesus blood group phenotypes in Saudi
blood donors who attended the blood bank at
KAUH in Jeddah are shown in (Fig. 1).
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For the purposes of Rh (Rhesus} incompatibility
the Rh biood group system operates as a one gene-
two allele system. The gene product is identified
as the RhD antigen or D antigen:

Material and Methods

Ten mlis of blood were collected from 22118
Saudi blood donors (volunteers and patient’s rela-
tives) attending the blood bank of King Abdulaziz
University Hospital during the period January
1997-January 2001. The cells are washed properly
at least three times with a normatl saline and a ceil
suspension (3-3%) is prepared. One drop antisera
and one drop of cell suspension are mixed in the
test tube. These tests were performed by an expe-
ricaced medical blood bank technologist. ABO
phenotype was determined on all samples by the
forward and reverse groups using monoclonal anti-
sera (anli-A, anti-B, anti-A, B) and standard red
ceils (Al, B and O) obtained from Gamma-
Diagnostics. Controls were run with each batch.
The Rhesus (D) blood grouping was performed on
all samples.
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Fig. (13: ABO and Rh blood group frequency in Saudi donors
at KAUH in Jeddah.

It is important to determine the frequency of
ABO blood groups in every country. There are
several studies from different parts of Saudi Arabia.
We compared our reported frequencies with those
previously reported from KKNGH from Jeddah
and the other reports from the eastern and central
provinces When we look at the frequency of ABO
phenotypes in these different reports we can see
the great similarity of these studies (Table 2).

Table {2} Frequenies of ABO blood group in different parts

in Sadi Arabia.
KAUH, KKNGH, Eastern
Jeddah Jeddah province Central
A 315 27 26 %
B 16.5 - 159 . 18 ag
O 47 54 $1 50
AB 3 3.3 5 3

In this table we can appreciate the similarity
in ABG blood group in the main inhabited regions
within the kingdom, although there are some fre-
quent differences especially blood group A at
KAUH (31.5%) in comparison to other reports
from eastern central and also KKNGH in Jeddah.
As there are many reported ABO blood group
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frequency figures from almost al] regions from
Saudi Arabia and many of these reports consisted
of small samples, we calculated the number includ-
ed in all reports and we think that the cumulative
ABO blood group frequencies will be more infor-
mative and may represent the real Saudi ABO
blood group frequencies. The sum of the most
reported samples including ours were found to be
95834 Saudi blood donors (Jeddah, Al Khobar,
Riyadh, Dammam, Abha, Tabuk).

Table (3): ABO blood group frequency in Saudi Arabia,
Caucasians and Black,

Saudi Arabia Caucasians Blacks
A .27 43 27
B 18 8.59 19
0 50 43.54 49
AB 3 3.17 5

In table (3) the sum of the available reports
regarding the ABO frequency from all areas of the
kingdom has been calculated as the number of
samples almost reached one hundred thousands
which is really a very good representative figure
which comes from almost all parts of this large
country.

Discussion

The frequencies of the ABO blood system vary
significantly in various population and ethnic
groups around the world {8,9). There have been
several reasons given for this phenomenon such
as population migration and diseases where certain
blood groups were thought to provide a selective
advantage or disadvantage. In the case of migration,
ethnic communities that experienced little migration
due to their location being remote maintain high
degree of genetic similarity and relatively low
ABO group polymorphism. An example of this
situation is the Aboriginal population of Queen-
stand, Australia which has approximately 75% of
the population being O positive [10]. Although the
ABO blood groups frequencies have been studied
and reported in this country on several occasions
but most of these reports consisted of relatively
small numbers of Saudi blood donor samples. The
largest study population size came from the eastern
province (57396 samples) and the smatlest one
from the north west region (166 samples) [11-15].
The Kingdom of Saudi Arabia is one of the largest
countries in the middle east, its size is approxi-
mately 2/3¢d of Europe and it is situated in the
western part of Asia. It is inhabited by 20 miilions
and six millions are expatriates. In this study the
frequencies of ABO groups in Saudi population
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attending the blood bank at KAUH in Jeddah as
stated before were found to have the following
frequencies O 4ve (43%), O -ve (4%), A +ve
(29.5%). A -ve (2%), B +ve (15.3%), B -ve (1%),
AB +ve (4.5%), AB -ve (0.5%). '

They are more or less similar 1o the previously
reported figures done in the different parts of the
country. When we compare our findings to the one
reported in the eastern province {16] we can see
the great deal of similarity between these two far
away provinces {the distance is around 2000 km).
The A + population (29.5%) in Jeddah is 1.2 more
than Alkhobar and although the number of AB -
is the least frequent blood group in both, but it is
m Jeddah is nearly 1.9 twice frequent than in
Alkhobar. Abdul Aal group from the National guard
hospital in Jeddah studied the frequencies of ABO
blood groups phenotype in the Arab tribes and
concluded that Saudi Arab wribes share similar A
and B phenotype distributions with Blacks but
differ from Caucasians who manifest at least 1.6
times more group A (17}. In our study we included
all the Saudi nationals and their A and B blood
group phenotypes percent frequency were found
10 be similar to Saudi Arab wribes. but blood group
O was found to be less frequent (0.87). This data
base information will be useful in studying the
refation between ABO blood groups and diseuse
[18-24} in our population also we should start from
now to have our own bank for the rare blood group
phenotypes (Table 2). By looking at the different
ABO blood groups reports from different parts all
over the world (25} and also in general the back
and white races (Table 3}, we can conclude the
following.

I- The most frequent blood group phenotypes are
G, A, B and at last AB.

2- ABO blood group in Saudi population is similar
to Blacks. -

3- B blood group phenotype in Saudi population
is more frequent than Caucasians.

4- There are no much differences of the frequency

of blood groups phenotype among Saudi Na-

tionals and Saudi tribes.
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