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Abstract: Background and Objective: Central Blood Bank of Benghazi where blood gathered as result of blood donation is stored and 

preserved for later use in blood transfusion as well as is the blood artery that covers the entire eastern region, down to the southeast and 

in some cases all over Libya, specifically: Sirte Cancer Hospital, Al - Maqrif Hospital in Ajdabiya, Ajdabiya Military Hospital, Al - 

Wehda Hospital, Derna, and Tobruk, and also Medical hospitals, Al - Bayda and Al - Kufra. This study was undertaken with the 

objective to provide data on the ABO / Rh (D) blood groups distribution and gene frequency among Blood Donors from the Central 

Blood Bank of Benghazi, Libya. Materials and Methods: The determination of ABO / Rh (D) blood groups was done according to the 

principle of sliding method. Allele frequencies were calculated under the assumption of Hardy–Weinberg equilibrium and expressed as 

percentage. In addition allelic and genotypic frequency distributions of the blood group and Rh antigens were compared by using the 

Chi - square test as demonstrated in many projects which was published. Results: During study’s the total number of male and female 

donors in Benghazi Blood Central was 80707 (Male = 7948, Female = 1159). The highest blood groups was mostly “O”, then “A”, “B” 

and the least one was “AB”. Also the current studies of allele frequencies of blood groups revealed that the allele repeating for IO was 

the highest one, followed by the IA then the IB. While the homozygous type OO was the highest, then comes homozygous type AA and 

finally type BB. On contrary AO heterozygous type was the most common, then BO heterozygous type, final one heterozygous type AB. 

Conclusion: This study includes that blood type O is the most common, followed by group A, then group B, and finally group AB. The 

order of frequencies of ABO blood group alleles is IO > IA > IB. The study can be used as a basic database for genetic diversity and is 

considered as a reference for ABO studies in Benghazi and can be compared to other local and international studies of phenotypes, 

genotypes and equilibrium expectations for blood types.  
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1. Introduction 
 

Blood is the most important body fluid, which is responsible 

for circulation of important nutrients, enzymes, and 

hormones all across the body, besides the most critical 

substance, oxygen. Blood is man's complete and 

unchangeable identity (Khan et al., 2006). Organ 

transplantation, development of forensic medicine, genetic 

research and anthropology relies on the discovery of blood 

groups that are transmitted between different populations 

regardless of their ethnic origin (Story, 2003). In human 

beings, 19 blood groups systems with more than 200 

antigens have been identified (Rehman et al., 2005) ABO 

blood type is an example of multiple allelism and the allele 

for A and B is co - dominant over O (Pasha and Kumar, 

2009). The ABO gene is located on chromosome 9 on the 

long arm of chromosome (9q34.1) (Al - Arrayed et al., 

2001). Moreover, the ABO has seven exons, and is over 18 

kilobases (kb) in length. The major coding region of ABO is 

found in exons six and seven (Chen et al., 2006). The Rh (D) 

gene encoding the Rh protein is located on chromosome 1 

(p34–p36) (Cartron, 1994). The ABO blood system is 

controlled by a gene encoding a glycosyl transferase that has 

three allelic forms: IA, IB and IO where the alleles IA and 

IB are codominant and both are dominant over IO 

(Almaguer and Betancourt, 2014) and four possible 

phenotypes: A, B, AB, and O (Choudhury et al., 2014). The 

discovery of Mendel’s law of segregation and independent 

assortment has led to the foundation of population genetics. 

In 1908, British mathematician Godfrey H. Hardy and 

German physician Wilhelm Weinberg independently 

discovered the relationship between gene and genotype 

frequencies, known as the Hardy - Weinberg (HW) 

principle, or HW equilibrium. The most powerful research 

tool in both theoretical and applied research in population 

and quantitative genetics is the HW principle (Chen, 2010).  

 

2. Materials and Methods 
 

The study population included the blood donors in the 

Central Blood Bank Located in the Benghazi City, Libya. 

The study period was from January 2018 till December 

2020. Blood testing for ABO, and Rh “D” typing was done 

over three years, for both genders. The determination of 

ABO and Rh “D” blood group was done according to the 

principle of slide method (Sultana et al., 2013). A clean and 

dry glass slide was divided into three sections. The sections 

were labeled as anti - A, anti - B and anti - D to identify the 

antisera. Place one drop of donor blood in center of each 

section of slide, and then add one drop of anti - A, anti - B 

Paper ID: SR21913211553 DOI: 10.21275/SR21913211553 1068 

www.ijsr.net
http://creativecommons.org/licenses/by/4.0/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2020): 7.803 

Volume 10 Issue 9, September 2021 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

and anti - D to each drop of blood and mixed by using a 

separate the aid of glass rods. Continuing mixing by tilting 

the slide for 60 sec to check for agglutination. Immediately 

the agglutination results were recording after mixing time 

was done. The agglutination in blood drop A was considered 

as group A, and agglutination in blood drop B as group B. 

The agglutination in both drops was considered as group 

AB, and if both blood drops were not agglutinated, it was 

considered as group O. The agglutination in rhesus blood 

drop was considered as rhesus positive and non - 

agglutination as rhesus negative. Allele frequencies were 

calculated under the assumption of Hardy–Weinberg 

equilibrium and expressed as percentages (Dabholkar, 

1999). Statistical analysis was performed by using the SPSS 

software, Version 23. Chi - square test was used to compare 

observed allelic and genotypic frequency distributions of the 

blood group and Rh antigens to that expected under the 

Hardy–Weinberg (Iyiola, Igunnugbemi and Belloa, 2012).  

 

3. Result 

 

Table 1: Statistics of the Central Blood Bank of Benghazi for the year 2018 
Blood Group Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

O+ 745 572 741 724 679 560 785 651 699 705 633 685 

O - 198 97 122 149 119 132 135 146 109 107 134 129 

A+ 698 541 635 578 558 608 675 542 546 569 550 503 

A - 130 75 93 124 72 95 120 97 98 90 95 80 

B+ 388 310 372 331 324 320 421 412 360 330 336 279 

B - 62 55 61 52 47 51 63 51 54 57 60 34 

AB+ 152 127 107 108 120 141 125 108 136 137 130 122 

AB - 23 13 17 16 16 19 20 36 11 14 20 25 

 

Total 

 

2396 

 

1790 

 

2148 

 

2082 

 

1935 

 

1926 

 

2344 

 

2043 

 

2013 

 

2009 

 

1958 

 

1857 

 

Table 2: ABO and Rh blood group distribution rate for 2018 in the Central Blood Bank of Benghazi 

 ABO blood group and Rh-D phenotypes Total 

8102 O+ O - A + A - B+ B - AB+ AB - Rh+ Rh - 

 Frequency 2018 0711 1117 0018 3027 131 0707 871 81212 7187 10542 

Percentage 33.3823% 6.4364% 28.5720% 4.7712% 17.0727% 2.6407% 6.1752% 0.9387% 85.2128% 14.7871% 100% 

 

O = 39.8187 % A = 33.34324% B = 19.7134% AB = 7.1139 % 

    

Table 3: The statistic of the Central Blood Bank of Benghazi at the year of 2019 
Blood Group Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

O+ 683 613 757 900 543 764 832 706 953 809 819 885 

O - 124 96 126 160 112 163 128 106 186 167 93 160 

A+ 481 508 600 704 442 621 706 538 785 686 581 754 

A - 112 79 82 103 68 105 117 100 111 99 102 132 

B+ 329 304 348 464 252 357 489 316 432 434 386 402 

B - 47 49 44 72 48 87 49 44 79 68 57 62 

AB+ 123 131 107 152 94 155 187 126 157 145 134 184 

AB - 9 14 9 16 11 32 32 23 23 22 27 30 

Total 1908 1794 2073 2571 1570 2284 2549 1959 2726 2430 2199 2609 

 

Table 4: The percentage of ABO and Rh blood groups distribution for 2019 in the Central Blood Bank of Benghazi 

8109 
ABO blood group and Rh-D phenotypes 

Total 
O+ O - A + A - B+ B - AB+ AB - Rh+ Rh - 

Frequency 9264 0621 1406 0210 4522 706 0695 848 82821 7785 16672 

Percentage 34.7330% 6.0775% 27.7669% 4.5365% 16.9541% 2.6469% 6.3544% 0.9298% 85.809% 14.19% 100% 

 
O = 40.8105 % A = 32.3034% B = 19.601% AB = 7.2842% 

 
 

Table 5: The Central Blood Bank of Benghazi statistics for the year 2020 

Blood Group Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

O+ 941 857 749 745 805 1144 1004 834 723 827 863 881 

O - 1164 125 138 136 169 207 129 149 135 125 132 172 

A+ 826 686 630 617 656 1107 724 677 628 684 649 637 

A - 114 111 100 90 123 142 131 98 88 90 95 103 

B+ 442 396 386 345 338 611 407 388 396 450 399 351 

B - 91 67 61 63 45 88 78 54 51 49 44 44 

AB+ 143 143 148 127 124 229 135 129 112 136 105 143 

AB - 30 20 13 17 22 27 16 25 20 25 18 23 

 

Total 

 

2751 

 

2405 

 

2225 

 

2140 

 

2282 

 

3555 

 

2624 

 

2354 

 

2153 

 

2386 

 

2305 

 

2354 
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Table 6: The distribution of ABO and Rh blood groups in the Central Blood Bank of Benghazi / the year 2020 

8120 
Rh-D phenotypes and ABO blood group 

Total 
O+ O - A + A - B+ B - AB+ AB - Rh+ Rh - 

Frequency 10373 1781 8521 0285 4909 735 0674 856 25477 4057 19534 

Percentage 35.122% 6.03033% 28.85149% 4.3509% 16.6215% 2.4886% 5.6680% 0.8667% 86.2632% 13.736% 100% 

 
O = 41.1523 % A = 32.1178% B = 19.1101% AB = 6.534% 

 
 

 
Figure 1: The total number of male and female blood donors in the Central Blood Bank of Benghazi during period of study 

 

The figure shows that there were more male individuals 

blood donors than females. The total number of donors the 

year 2018 reached a total of 24.501 donors, including 24.234 

males and 267 females. While the number of donors in 2019 

have went up to 26.672 donors, (26.217 males, and 455 

females). But in 2020 rise to 29.534, of who 29.079 are 

males and 437 are females.  

 

 
Figure 2: The total number of blood donors in the Central Blood Bank of Benghazi during period study months 2018, 2019 

and 2020 

 

The graph demonstrates that in the year 2018, the highest 

number of blood donors in the Central Blood of Benghazi 

was in January and lowest in February. In 2019, the largest 

number of blood donors was in September and lowest was in 

May. While during 2020, the most donors were in June and 

least was in April.  
 

Table 7: Gene frequencies of ABO and Rh blood group alleles for the year 2018 among blood donors of the Central Blood 

Bank in Benghazi 

  Number blood donors Genotype Genotype frequency Phenotype Allele Allele Frequency 

 ABO 

8172 IA/IA, IA/IO 
0.05035003634 ,  

0.2831873702 
A IA 0.2243881377 

4830 IB/IB, IB/IO 
0.020906444262, 

 0.1824794893 
B 

IB 0.1445906035 

2401 IA/IB 0.06488883229 AB 

6459 IO/IO 0.3981878291 O IO 0.6310212588 

Rh 
14242 

DD, 0.3787902052 
Rh+ D 0.6154593449 

Dd 0.4733382794 

1911 dd 0.1478715154 Rh - d 0.3845406551 
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Table 8: Gene frequencies of ABO and Rh blood group alleles for the year 2019 among blood donors of the Central Blood 

Bank in Benghazi 

  Number blood donors Genotype Genotype frequency Phenotype Allele Allele Frequency 

ABO 

2929 IA/IA, IA/IO 
0.04675815517, 

A IA 0.216236341 
0.2762772376 

5112 IB /IB , IB/IO 
0.02100528683, 

B 
IB 0.1449320076 0.1851743075 

2601 IA/IB 0.06267829867 AB 

24225 IO/IO 0.4081058708 O IO 0.6388316514 

Rh 
11224 

DD 0.3884925848 
Rh+ D 0.6232917333 

Dd 0.4688184348 

1425 dd 0.149091182 Rh - d 0.3767082667 

 

Table 9: Gene frequencies of ABO and Rh blood group alleles for the year 2020 among blood donors of the Central Blood 

Bank in Benghazi 

  Number blood donors Genotype Genotype frequency Phenotype Allele Allele Frequency 

ABO 

9806 IA/IA, IA/IO 
0.04874851254,  

A IA 0.2207906532 
0.2832755952 

5644 IB /IB , IB/IO 
0.01896312377, 

B 
IB 0.1377066584 0.1766783831 

1930 IA/IB 0.06080868612 AB 

12154 IO/IO 0.4115256992 O IO 0.6415026884 

Rh 
25477 

DD 0.396105738 
Rh+ D 0.6293693182 

Dd 0.466527154 

4057 dd 0.1373671023 Rh - d 0.3706306818 

 

Table 10: Observed and expected frequencies of ABO blood group distribution among blood donors of the Central Blood 

Bank in Benghazi 
ABO blood group 8102 8108 8181 

Allelic frequencies       

A 411101222177 41129119102 411144649512 

B 412005649435 0.1449320076 412144499524 

O 419124121588 0.6388316514 419025419224 

Observed values       

A 8172 8616 6249 

B 4880 5228 5900 

AB 1743 1943 2614 

O 6459 10885 21205 

Excepted values       

A 2425 8615 6024 

B 0606 5227 5922 

AB 2044 1867 2614 

O 6555 10882 21246 

 The calculated 

 χ2 value  
χ2 = 58  χ2 = 3.09 χ2 = 11.5  

 

Table 11: Observed and expected frequencies of Rh blood group distribution among blood donors of the Central Blood Bank 

in Benghazi 
Rh blood group 2018 2019 2020 

Allelic frequencies       

D 419250561049 419111624113 419161961222 

d 411205049551 0.3767082667 411449149218 

Observed values       

Rh+ 14242 11224 15044 

 Rh -  1911 3785 0454 

Excepted values       

Rh+ 15079.38 16624.437 18587.7 

Rh -  9421.63 10047.5 10946.20 

The calculated χ2 value χ2 = 5798.5  χ2 = 6262.5 χ2 = 6889.2 

 

4. Discussion  
 

There are differences in the distribution of AB and Rh (D) 

blood groups between different populations. It was noted 

during the three years study that blood type O is the most 

common among the donors of the Central Blood Bank of 

Benghazi. This result is consistent with what researchers 

have found in other studies at the local and global levels.  

 

The overall phenotypic frequencies of ABO blood groups 

were O>A>B>AB (Sakal et al., 2019)., (Ameigaal and 

Ageel, 2019)., (Asteal, 2021)., (Al - Noaemi and Daghriri., 
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2018)., (El - Moghrabi et al., 2020)., (Matough et al., 2019)., 

(Enosolease and Bazuaye,  2008)., (Joshi et al., 2020)., 

(Kemishi, Nasef and Alkimeeshi, 2020) and (El - Moghrabi 

et al., 2021). In contrast, blood group B is the commonest 

(Chishti et al., 2012), (Butt et al., 2016) (Rehman & Shi, 

2021) another study, blood group A is also the commonest 

(Ullah & Ahmad, 2015), (Hanania, Hassawi and Ihaidrs, 

2007). 

  

The Rh blood group is name for the rhesus monkey. This 

group is determined by genes called (D) which has two 

alleles D and d. Additional other alleles a person may have 

anyone with genotype DD or Dd, has D antigens on his or 

her RBCs and is classified as Rh - positive Rh+ (Saladin, 

2003). The results showed that the frequency of D allele 

responsible for the Rh+ phenotype was dominant over the d 

allele responsible for the Rh - phenotype in the all years of 

this study, as is the case in the predominance of the Rh
+
 

phenotype over the Rh - phenotype, and this explains the 

role of the genotype in the manifestation of the phenotype 

(Table 7, Table 8 & Table 9). Rh (+ve) remains higher than 

Rh (- ve) worldwide. The frequencies of IA, IB, and IO 

alleles were calculated using the Hardy - Weinberg law of 

equilibrium. The calculated gene frequencies for blood 

donors during year 2018 are (0.2243881377) for IA (p), 

(0.1449320076) for IB (q), and (0.6388316514) for IO (r). In 

the year 2018, O (r) re - cords the highest value, followed by 

A (p) and B (q), (O > A > B).  

 

The homozygous types were as follow:  

OO (0.3981878291), AA (0.05035003634) and BB 

(0.020906444262). The heterozygous types were AO 

(0.2831873702), BO (0.1824794893%) and AB 

(0.06488883229) (Table 7). The calculated gene frequencies 

for blood donors during year 2019 were (0.216236341) for 

IA (p), (0.1449320076) for IB (q), and (0.6310212588) for 

IO (r). Also in the year 2019, O (r) re - cords the highest 

value, followed by A (p) and B (q), (O> A > B).  

 

The homozygous types were as follows: OO 

(0.4081058708), AA (0.04675815517) and BB 

(0.02100528683) (Table 8). The heterozygous types were 

AO (0.2762772376), BO (0.1851743075) and AB 

(0.06267829867). The calculated gene frequencies for blood 

donors during 2020 are (0.2207906532) for IA (p), 

(0.1377066584) for IB (q), and (0.6415026884) for IO (r). 

Likewise in the year 2020, O (r) re - cords the highest value, 

followed by A (p) and B (q), (O> A > B). The homozygous 

types were as follows: OO (0.4115256992), AA 

(0.04874851254) and BB (0.01896312377). The 

heterozygous types were AO (0.2832755952, BO 

(0.1766783831) and AB (0.06080868612) (Table 6). The 

estimated frequency of ABO blood groups in the world is O 

(40 - 45%), A (35 - 40%), B (4 - 11 %) and AB (0 - 2%) 

(Adamo, 2002), the high frequency of blood type O is due to 

the fact that many people have heterozygous genotype A or 

B, and have the O allele at the same time as gene A or B, 

through in this study, AO, BO genotypes represented high 

values over the years 2018, 2019 and 2020. Note Tables (7, 

8 and 9).  

 

The chi - square was used to test whether the distribution of 

blood groups agrees during the years of study, or is there a 

discrepancy in the distribution. The comparison was made 

between (2018 and 2019), (2019 and 2020) and (2018 and 

2020).  

 

Statistical hypotheses (2018 and 2019): 

 
H0: The distribution of blood groups in the Central Blood 

Bank for the year 2018 is consistent with the distribution of 

blood groups in the year 2019.  

 

H1: The distribution of blood groups in the Central Blood 

Bank for 2018 does not agree with the distribution of blood 

groups in 2019 in the same place. When the chi - square 

table is used to set the tabular value df = 3, α = 0.05, its 

value is X2 = (7.815). The calculations of chi value X2 = 

(13). It appears from the outputs that the calculated chi value 

X2 = (13) is greater than the tabular chi value X2 = (7.815). 

This value X2 = (13) means that is statistically significant, 

meaning there are statistically significant differences 

between the two groups, depends on this results we will 

reject the null hypothesis and therefore the blood type 

distribution in 2018 and 2019 is different.  

 

Statistical hypotheses (2019 and 2020):  
H0: The blood groups distribution rate for 2019 in the 

Central Blood Bank coordinated with 2020.  
H1: In 2019, the blood groups distribution in the Central 

Blood Bank does not agree with the distribution of blood 

groups for the year 2020. The calculated chi value X2 = 

(4.4). These results show that the calculated chi value X2 = 

(4.4) is less than the tabular chi value X2 = (7.815). This 

value X2 = (4.4) means that is no statistically significant, 

consequently there are not statistically significant 

differences between the two groups. Based on these results 

we will reject the alternative hypothesis and therefore the 

blood type distribution in 2019 and 2020 is the same.  

 
Statistical hypotheses (2018 and 2020):  

H0: The distribution of blood groups in the Central Blood 

Bank for 2018 and 2020 is consistent.  
H1: The distribution of blood groups in the Central Blood 

Bank for the year 2018 does not agree with the distribution 

of blood groups in the Central Blood Bank for the year 

2020 1  
When the chi - square table is used to set the tabular value df 

= 3, α = 0.05, its value is X2 = (7.815). The calculated chi 

value X2 = (1124). These data clearly show that the 

calculated chi value X2 = (1124) is greater than the tabular 

chi value X2 = (7.815).  

This value X2 = (1124), means that is statistically 

significant, meaning that there are statistically significant 

differences between the two groups we will reject the null 

hypothesis and therefore the blood type distribution in 2018 

and 2020 is different.  

  

Given (Table 10), chi - square of Goodness - of – fit were 

using for equilibrium predictions for blood groups at the 

degree of freedom = 3, significance level 0.05, and the 

results were as follows:  

 

The year 2018 is unbalanced as the calculated chi value X2 

= (58) is greater than the scheduled chi value X2 = (7.815).  
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For 2019 equilibrium forecasts that were balanced, the 

calculated chi value X2 = (3.09) was lower than the 

scheduled chi value X2 = (7.815).  

 

2020 is unbalanced as the calculated chi value X2 = (11.55) 

is greater than the scheduled chi value X2 = (7.815).  

  
Given (Table 11), the equilibrium predictions were by using 

chi - square Goodness - of - fit test blood Rh at a degree of 

freedom = 1, a significance level of 0.05.  
 

The year 2018 is unbalanced as the calculated chi value X2 

= (5798.5) is greater than the scheduled chi value X2 = 

(3.84). The year 2019 is unbalanced with the calculated chi 

value X2 = (6262.5) less than the tabulated chi value X2 = 

(3.84). The year 2020 is unbalanced because the calculated 

chi value X2 = (6889.2) is greater than the scheduled value 

chi X2 = (3.84).  

 

5. Conclusion 
 

The study of human genetics is one of the most important 

topics of recent studies and research. This research included 

an inventory of blood donor numbers, frequency of alleles, 

and genotypes of ABO and Rh blood groups for the 

Benghazi Central Blood Bank for three years, from January 

2018 to December 2020.  
 

In general, there are three different alleles called I
A
, I

B
, and i 

which are used to determine human blood type. Where the I
A
 

and I
B
alleles are codominant, while the i allele is recessive.  

 

All studies clearly show that the overall phenotypic 

frequencies of ABO blood groups were O>A>B>AB.  
 

Also, calculation of allele frequencies for blood groups 

revealed that the most frequent allele for the highest IO 

allele was, followed by the IA allele, and then the IB allele.  

 

Interestingly, types A, B, AB and O are specific to human 

blood phenotypes. Accordingly, individuals with type A and 

type B can be either homozygous (I
A
I

A
 or I

B
I

B
), or 

heterozygous (I
A
i or I

B
i). 

  

Thanks and appreciation 

 

Praise be to God always and forever. We, the team working 

on this research, extend our sincere thanks and gratitude to 

the honourable brothers working in the Central Blood Bank 

in Benghazi, especially the director of the center, Mr. Ramzi 

Al - Amin, and the virtuous sister Fawzia Al - Fakhri in the 

Department of Statistics, which helped us and provided us 

with all the facilities to complete this research.  

 

References 
 

[1] Al - Arrayed, S. h., Shome, D. K., Hafadh, N., Amin, 

S. h., Al Mukhareq, H., Al Mulla, M., Sanad, H. and 

Darwish, F. A.2001. ABO Blood Group and Rhd 

Phenotypes in Bahrain: Results of Screening School 

Children and Blood Donors, Bahrain Medical Bulletin, 

Bahrain Med Bull, 23 (3): 112 - 15.  

[2] Adamo, P. A.2002. Complete blood type encyclopedia. 

USA: PenguinPutnam Inc.  

[3] Almaguer, M. L. E. and Betancourt, Á. P.2014. 

Genética poblacional para el sistema sanguíneo ABO 

en una población con malaria endémi ca. Correo 

Científico Médico.18 (1): 08 - 17.4.  

[4] Al - Noaemi, M. C. and Daghriri, H. A.2018. The 

Significant High Prevalence of Blood Group ‘O’ in 

Yam Tribe of Najran City, the South Province of KSA. 

Al - Ghad International College for Applied Medical 

Sciences, Najran, 2 (1).  

[5] Ameigaal, S. D. and Ageel, A. A.2019. Across 

sectional preliminary study on the prevalence of ABO 

and rhesus blood groups in Bani Waleed City, Libya. 

Libyan international medical university, 4 (2): 56 - 61.  
[6] Asteal, F. A. A.2021. Distribution of ABO and RH - D 

Blood Groups in Aljufra, Libya. Journal of Academic 

Research (Applied Sciences), VOL.17.  

[7] Butt, D. S., Malik, S., Khalid, M. Z., Aziz, M. and 

Humayun, A.2016. Gender distribution of ABO and 

Rhesus blood groups among medical students at a 

public medical school in Lahore, Pakistan. Proceeding 

S. Z. P. G. M. I., 30: 77.  
[8] Cartron, J. P.1994. Defining the Rh blood group 

antigens: biochemistry and molecular genetics. Blood 

Rev, 8, 199 - 212.  
[9] Chen, Y. J., Chen, P. S., Liu, H. M., Lyou, J. Y., Hu, 

H. Y., Lin, J. S., and Tzeng, C. H.2006. Novel 

polymorphisms in exons 6 and 7 of A/B alleles 

detected by polymerase chain reaction - single strand 

conformation polymorphism. Vox Sang, 90, 119 - 127.  

[10] Chen, J, J.2010. The Hardy - Weinberg principle and 

its applications in modern population genetics. Front 

Biol.5 (4): 348–353.  

[11] Chishti, H. M., Waheed, U., Ansari, M. A., Wazir, I. 

and Hussain, Z.2012. ABO and Rhesus (D) blood 

group phenotypes in Mirpur, Azad Jammu Kashmir, 

Pakistan, 2008 - 12. J Pub Heal Bio Sci., 1: 43 - 46.  
[12] Choudhury, P., Chakrabarti, J. S., Choudhury, P. S. 

and Mail, I.2014. Frequency and distribution of blood 

groups in blood donors of Tripura. Health.2 (2): 57 - 

61.  
[13] Dabholkar, A.1999. Elements Of Bio Metrical 

Genetics (revised And Enlarged Edition): Concept 

publishing company.  

[14] El - Moghrabi, H. A., Al - Drussi, I., Jwieli, L. A. and 

El - Brghty, K.2020. Gene Frequencies of ABO and 

Rh (D) Blood Group Alleles in two Different Regions 

at the Northeastern of Libya. GSJ: 8 (12), 1542 - 1554.  
[15] El - Moghrabi, H. A., Al - Drussi, I., Ziuo, F. Y., 

Omar, F. A. and El - Brghty, K.2021.  
[16] Prevalence, Gender Distribution, and Allelic 

Distribution of ABO and Rh - D Blood Groups in AL - 

Salim Laboratory for Medical Analysis, Ajdabiya, 

Libya 
[17] International Journal of Science and Research (IJSR) 

ISSN: 2319 - 7064 SJIF (2019): 7.583, 10 (2), 1254 - 

1258.  
[18] Enosolease, M. E. and Bazuaye, G. N. 2008. 

Distribution of ABO and Rh - D blood groups in the 

Benin area of Niger - Delta: Implication for regional 

blood transfusion. Asian J Transfus Sci. Jan 2 (1): 3–5.  

Paper ID: SR21913211553 DOI: 10.21275/SR21913211553 1073 

www.ijsr.net
http://creativecommons.org/licenses/by/4.0/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Enosolease%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=20041069
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bazuaye%20GN%5BAuthor%5D&cauthor=true&cauthor_uid=20041069


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2020): 7.803 

Volume 10 Issue 9, September 2021 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

[19] Hanania, S. S. Hassawi, D. S. and Ihaidrs, N. M.2007. 

Allele Frequency and Molecular Genotypes of ABO 

Blood Group System in a Jordanian Population. 

Journal of Medical Sciences, 7: 51 - 58.  
[20] Iyiola, O. A., Igunnugbemi, O. O. and Belloa, O. 

G.2012. Gene frequencies of ABO and Rh (D) blood 

group alleles in Lagos, South - West Nigeria. Ain 

Shams University, The Egyptian Journal of Medical 

Human Genetics, (13) 143 - 153.  
[21] Joshi, B., Kar, S. K., Yadav, S., Yadav, P. K., Mahotra, 

N. B., Shrestha, L. and Shrivastav, A. K.2020. 

Distribution of Blood Groups in Medical Students: A 

Comarative Study. Journal of Universal College of 

Medical Sciences. Vol (8), No.1. Issue 21.  
[22] Kemishi, F., Nasef, A. and Alkimeeshi, N.2020. 

Distribution of ABO & Rh Blood Grouping Among 

Libyan Patients Admitted in Tripoli Medical Centre 

during 2015.4th Libyan Conference on Medical and 

Pharmaceutical sciences.  

[23] Khan, M. S., Farooq, N., Qamar, N., Tahir, F., Subhan, 

F., Kazi. B. M., Fiyaz, M. and Karamat, K. A.2006. 

Trend of blood groups and Rh Factor in the twin cities 

of Rawalpindi and Islamabad. J Pak Med Assoc.56 (7): 

299 - 302.  

[24] Matough, F. A., Alhoderi, J., Abdullkader, A., 

Abdullsalam, J. and Alwahaibi, N.2019. The frequency 

of ABO and Rhesus blood groups phenotypes, 

genotypes from Sebha city of Libya. Journal of Pure & 

Applied Sciences, V 18 (1).  

[25] Pasha, J. and Kumar, S.2009. Frequency of ABO blood 

groups among medical students. J Surg Pak.14 (2): 93.  
[26] Rehman, A., Khan, M. A., Ashraf, M., Malik, S. A., 

Saeed, M. A., Rafique, A. and Ali, A.2005. ABO and 

Rhesus blood group. Professional Med J, 12 (4): 368 - 

37.  

[27] Rehman, Ghani. Ur. and Shi, Hong.2021. ABO AND 

RH (D) BLOOD GROUPS DISTRIBUTION IN 

PAKISTAN: A SYSTEMATIC REVIEW. 

International Journal of Pure and Applied Zoology, 

Volume 9, Issue 1, pp: 1 - 9.  
[28] Sakal, I. D. A., Emberesh, R. A., Alhamoudi, A. A., 

Habhab, S. T. and Waddan, M. A.2019. Prevalence 

and Distribution of ABO and Rh (D) Factor among 

Blood Donors in Sabratha - Libya. Scholars Middle 

East Publishers, Dubai, United Arab Emirates.  
[29] Saladin, K.2003. Anatomy and Physiology. The Unity 

of Form and Function, 3 rd Edition. The McGraw - 

Hill Companies, USA, Pp.679 - 698.  

[30] Storry, J. R.2003. Human blood groups: inheritance 

and importance in transfusion medicine. J Infus 

Nurs.26 (6): 367 - 72.  
[31] Sultana, R., Yousuf, R., Rahman, Z., Helali. AM., 

Mustafa, S., Salam, A. d., and Haque, M.2013. Study 

of ABO and RH - D Blood Groups among the common 

people of capital city of Bangladesh. Int. J. Pharm. 

Pharm. Sci.5 (3): 814 - 816.  
[32] Ullah, S., Ahmad, T.2015. Distribution of ABO and 

Rh (D) blood groups in the population of District Dir 

Lower, Khyber Pakhtunkhwa Pakistan. World App Sci 

J.33: 123 - 135.  

 

Paper ID: SR21913211553 DOI: 10.21275/SR21913211553 1074 

www.ijsr.net
http://creativecommons.org/licenses/by/4.0/



