~ Y International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

Estimation of Allelic, Genotypic and Phenotypic
Frequencies for ABO and Rh Blood Groups
Among Blood Donors at the Central Blood Bank
In Benghazi, Libya

Hameda Ali Mohamed Naser ElI-Moghrabi?, Latifa Abdel-Hafid Jwieli?,
Nadia Eldarogi®, Fatma Yousuf Mohammed Ziuo*

L2Assistant Professor at Faculty of Arts and Sciences, Ghemins, University of Benghazi, Libya.
3_ecterer Family and Community Medicine, Faculty of Medicine, University of Benghazi, Libya.
“Associate Professor Family and Community Medicine, Faculty of Medicine, University of Benghazi,
Libya.

Abstract

Objective: to estimate the average of prevalence, allelic, genotypic and Phenotypic frequencies for ABO
and Rh blood groups among blood donors at the Central Blood Bank (2021) in Benghazi, Libya.
Methodology The study of blood group determination (hem classification) and Rh factor determination
was carried out between January to December 2021 Calculations for allelic frequencies, genotypic
frequencies and Phenotypic frequencies were based on Hardy Weinberg equilibrium.
Results: Phenotype O and allele O were the most common while, the least frequent was Phenotype AB
and allele B. More than 86% population of this study is Rh positive.

Keywords: Blood groups, Rhesus, alleles frequencies, gene frequencies, Phenotypic frequencies, Hardy—
Weinberg equilibrium .

Introduction

The two most important and common classifications of blood group of human beings are the ABO and
the rhesus factor (Hoffbrand, Pettit and Moss, 2001). The ABO locus has three main phenotypes, A, B,
and O, with the combination of glucosyltransferases encoded by different alleles determining the A, B,
AB, or O blood group phenotype (Landsteiner , 2001 ., Crow ,1993 ).The genes of ABO and Rh (D) are
located on chromosome nine and one respectively ( Avent and Reid , 2000 ., John ,1996) .The study of
blood grouping is very important as it plays an important role in genetics blood transfusion, forensic study,
blood bank, organ transplantation and paternity test, and some groups may have association with diseases
like duodenal ulcer, diabetes mellitus, urinary tract infection, Rh incompatibility and ABO incompatibility
of newborn (Rehman et al . 2005).
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Methods:

Study Population:

The data of this study were obtained from blood donors at the Central Blood Bank at Benghazi, Libya
during year 2021.

Determination of blood group:

Slide Method

The slide test is relatively the least sensitive method among others for blood group determination, but due
to its prompt results. This method includes a glass slide or white porcelain support is divided into three
parts, as for each part, a drop of donor or recipient blood is mixed with anti-A, anti-B and anti-D separately.
The agglutination or blood clumping pattern can be visually observed from which the ABO and rhesus D
(RhD) type of blood can be determined. The test completes in 5-10 min and is inexpensive, which requires
only a small volume of blood typing reagents (Malomgre and Neumeister, 2009).

Statistical Analysis:

The Hardy-Weinberg equation is a mathematical equation that can be used to calculate the genetic
variation of a population at equilibrium. Allele frequencies were calculated under the assumption of H-W
equilibrium and expressed as percentages. To estimate phenotypes and gene (alleles) frequencies for ABO
blood type : p, g and r was assigned to allele A, B, and O respectively. Their frequencies were calculated
according to Hardy-Weinberg (H-W) Law {p2 (1AIA) + 2pr (IA10) + g2 (IBIB) +2qr (IB10O) + 2pq (1AIB)
+r2 (I1010)} while allele D and d in rhesus type were assigned p and g respectively and their frequencies
was calculated using H-W equilibrium p2 + 2pg + g2 =1 ( Klug et al., 2006 ., Anifowoshe et al., 2015
).

Chi-square test was used to compare observed allelic and genotypic frequency distributions of the blood
group and Rh antigens that expected under the H-W equilibrium (Klug et al., 2006., Klug et al., 2012.,
Saadat, 2015). P values <0.05 were considered statistically significant.

Results

Total number of 31712 individuals were collected from blood donors at the Central Blood Bank in
Benghazi, shown (Table 2) phenotype O is the most common blood group 12563 (39.6158 %), followed
by blood group A 10669 (33.6434%), blood group B 6253 (19.718%) and blood group AB 2227
(7.0225%). The Rh D positive blood group were 27500 (86.7179%) while Rh D negative blood group
were 4212 (13.282 %). Allelic frequencies of the ABO blood groups included O (0.6294117751), A
(0.2265048914), B (0.1440833335), and D (0.63555546907) and d (0.3644453093) for Rhesus D positive
and Rhesus d negative respectively. The genotypic frequencies were reported (0.3961591826),
(0.0513044658), (0.020760007), 0.2851296915 (0.1813754934) ,,(0 . 0652711596 ) for OO, AA, BB,
AO, BO and AB respectively. The phenotypic were (0.3364601315) (0.2021355004), (0.3961591826),
(0.0652711596), (0. 86717961630) and (0.1328203835) for, A, B, O, AB, DD+2Dd , dd respectively .
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Table 1: Distribution of ABO blood group phenotypes among blood donors at Central Blood Bank
of Benghazi, Libya, 2021

BG Jan Feb Mar Apr May Jun July Aug Sept. Octo Nov Dec
O+ 877 | 1045|1097 | 727 | 935 | 983 | 835 (967 | 703 |870 |886 |771

O - 147 | 151 | 233 | 117 | 148 |151 | 143 | 150 | 140 | 158 |164 | 115
A+ 798 | 840 | 890 | 710 | 825 |[837 |711 |804 |724 | 723 |822 |679
A- 92 118 | 107 |80 130 | 129 |99 135 | 83 98 114 | 121
B+ 409 | 451 | 511 384 |579 |623 |446 | 466 |426 | 401 | 411 | 388
B- 52 61 64 55 72 85 30 73 62 70 72 62

AB+ 152 | 182 |167 |134 | 165 | 194 | 186 |161 |119 |134 | 129 | 163
AB- 21 21 28 |18 25 35 36 27 36 24 24 46
Total | 2548 | 2869 | 3087 | 2225 | 2879 | 3035 | 2486 | 2783 | 2353 | 2478 | 2622 | 2345

Table. 2: Prevalence of ABO and Rh blood group distribution at the Central Blood Bank of
Benghazi, Libya, 2021

Total

Rh-D phenotypes and ABO blood group phenotypes
Bloo | O+ O- A+ A- B+ B- | AB+ | AB- | Rh+ Rh- | 31712
d
grou
Y

10756 | 1807 | 9363 1306 | 5495 758 | 1886 | 341 27500 | 4212
No.

33.917 | 5.6981 | 29.525 | 4.118 | 17.327 | 290 |[5.94 |1.075 |86.717 | 13.28 | 100%
% 7 1 3 8 2 7 3 9 2
% | O A B AB
39.6158 % 33.6434 % 19.718% 7.0225 %
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Figure 1: Pattern of The number of blood donors at the Central Blood Bank of Benghazi during
months in the year 2021.
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Figure 2: Distribution of ABO blood group at the Central Blood Bank of Benghazi , Libya 2021.
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Figure 3: Distribution of ABO and Rh blood groups at the Central Blood Bank of Benghazi,
Libya 2021.

Table 3: Allelic frequencies of ABO and Rh blood groups at the Central Blood Bank of Benghazi,

Libya 2021

10669 1A 0.2265048914

A
6253

B B 0.1440833335

2021 2227 AB
10 0.6294117751

12563 O
27500 Rh+ D 0.63555546907
4212 Rh- d 0.3644453093
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Table 4: Genotypic frequencies of ABO and Rh blood groups among donors from
Blood Donors at the Central Blood Bank at Benghazi, Libya 2021.

Blood Genotypic frequencies of ABO and Rh blood groups
Group
A AA p2 0.0513044658
AO 2Pr 0.2851296915
B BB g2 0.020760007
BO 2qr 0.1813754934
AB AB 2pq 0.0652711596
0] 0] r2 0.3961591826
Rh +ve DD p2 0.4039297649
Dd Pg2 0.4632498514
Rh —ve dd g2 0.13282038350

Table 5: Phenotypic frequencies of ABO and Rh blood groups among donors from Blood Donors
at the Central Blood Bank of Benghazi, Libya 2021

Blood Phenotypic frequencies of ABO and Rh blood groups
Group

A AA+2AO0 p2+2pr | 0.3364601315

B BB+2BO g2 +2qr 0.2021355004
AB AB 2pq 0.0652711596

@) 00 r2 0.39615918260
Rh +ve DD+2Dd p2+2pq |0.8671796163

Rh —ve dd q2 0.1328038350
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Table 6: Observed and expected number of ABO and Rh blood group among blood donors at the
Central Blood Bank of Benghazi, Libya 2021.

ABO blood
group Rh system
Blood group
Blood group Observed Expected Observed Expected
o) 12563 12563 Rh(D)+ve | 27500 27500
A 10669 10669
B 6253 6410 Rh(d)-ve 4212 4212
AB 2227 2070
Total 31712 Total 31712 31712
goodness-of-fit Xs? for ABO =15.7 , df=3, | goodness-of-fit X12 for Rh=0.000 , df =1,
P <0.05). P<0.05).
Discussion

The current study investigated the blood group prevalence, the allelic frequencies, genotypic
frequencies and Phenotypic frequencies of ABO and Rh (D) blood group systems among blood donors
at the Central Blood Bank in Benghazi, Libya. The result of current study about the blood group
prevalence sequence is (O > A > B > AB) shown (Table 2 and Figure 2), the result of this study agrees
with the study at the Central Blood Bank for three consecutive years ( EI-Moghrabi et al ., 2021 ) and
other local, Arab and international studies (Salih et al., 2005)., (Fayrouz, Farida and Irshad, 2012).,( Noor
and Eldin, 2013)., (Saad, 2016)., (Ameigaal and Ageel, 2019) ., (EI-Moghrabi et al., 2020). our results
is different from the blood group prevalence sequence reported from different regions of the world (
Rajshee and Raj, 2013 ., Khan et al., 2009) ., Kuku et al., 2004 ., Hanania et al., 2007 ., Shrivastava,
Gahine and Kapse , 2015 ).

Overall the group O+ was the most common at 33.9177 % while, AB- was the least frequent at
1.0753 % among blood donors at the Central Blood Bank shown (Table 2) .The Rh (D) positive was the
most common at 86.7179 % while the Rh (D) negative was the least frequent at 13.282% shown (Table
2) , the result of this study agrees with the study at the Central Blood Bank for three consecutive years (
El-Moghrabi et al ., 2021 ) which similar to previous studies in Libya and different regions of the world
(El-Moghrabi et al ., 2020 ., Pramanik & Pramanik,2000., Pramanik and Adhikari , 2006 ., Apecu et
al., 2016., llyas, Iftikhar & Rasheed , 2013 ., Ghobadian et al ., 2014 ., Olaniyan et al., 2013 ., Nazli et
al ., 2015., Kuku et al ., 2004 ).

The overall the allele O was highest in this study and all population in the world .Allelic
frequencies of ABO in this study were (O > A >B ) (Table 3), a similar result was obtain from a study
by (EI-Moghrabi et al ., 2020., EI-Moghrabi et al .,2021 ., Anifowoshe et al ., 2015 ., Hanania, Hassawi
and lhaidrs, 2007)., lyiola , Igunnugbemi and Belloa ,2012., Matough et al.,2019 ., Tesfaye, Petros and
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Andargie , 2014 ). Allelic frequencies of Rh blood groups in this study were ( D > d ) shown (Table 3)
, the allele D was the most common in general studies in the world . Rh-positive is commonest while
Rh-negative is the rarest blood group in the world.

The homozygous types were as follows: OO (0.3961591826 ), AA (0.0513044658) and BB(
0.020760007 ). The heterozygous types were AO(0.2851296915 ) , BO (0.1813754934 ), shown (Table
4). (0.0652711596) and AB Genotypic frequencies of OO were the most common while the genotypic
frequencies of BB were the least frequent among blood donors at the Central Blood Bank (2021) shown
(Table 4) , the result of this study agrees with a study done by ( EI-Moghrabi et al ., 2021) .

The test of significant (Chi-square test) was used to compare observed and expected number of ABO
and Rh blood group to that expected under the H-W equilibrium among blood donors at the Central Blood
Bank in Benghazi, Libya differ significantly from those expected under Hardy—Weinberg equilibrium
(goodness-of-fit X2 for ABO =15.7 , df=3, P<0.05). Proportion and incidence of Rh blood antigens was
not significantly differ from those expected under Hardy—Weinberg equilibrium (goodness-of-fit X2 for
Rh=10.000, df =1, P<0.05) shown ( Table 6).

Conclusion

The ABO blood groups, there are A, B, O, and AB blood types. They are due to three alleles, 1A, 1B, and
10, with IAIA and IAIO having blood group A with IBIB and IBIO having blood group B with IAIB
having blood group AB and with 1010 having blood group O.
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