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Abstract  
Objective 
The history of the studies on blood groups dates back to early 20th century. More than 600 

antigenic structures were detected among 29 blood groups. However, ABO and Rh antigenic 

structures were taken into consideration in transfusion medicine. Frequency of the blood groups 

in a community helps the individuals in need and blood bank employees, which could be related 

to some disorders.    

Methods 
This study aimed to find out the frequency of ABO and Rh blood groups in middle school 

students of Yazd province, which was done by evaluation of 2000 students between September 

2006 and March 2007. Blood groups were examined by slide test method.  Place and date of 

birth were answered by parents.    

Results 
The frequency of the blood groups B, O, A, AB were found in order as 30.6%, 30.4%, 27%, 12% 

respectively. Chi square test showed that is no significant relationship between ABO blood 

groups and sex, place of birth and insemination season. 

Conclusion   
This study confirmed that ABO and Rh antigenic structure differs between regions and nations. 
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Introduction  
The ABO and Rh blood groups are the most important among 29 blood groups (1).  The history 

of the studies on blood groups dates back to early 20th century. In 1900, Landsiteiner described 

the blood groups A, B, O and the presence of Rhesus system was recognized in 1939 by him (2, 

3).   

The regulation of ABO blood group system is under the control of ABO gene expression (4).  

These genes located on the long arm of the autosomal locus at chromosome number 9, which 

constitute the four blood types. The gene symbols A, B, AB and I are often used to denote these 

alleles. Two alleles, R and r, are responsible for the inheritance of rhesus blood groups, with R 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ph
o.

ss
u.

ac
.ir

 o
n 

20
24

-0
5-

04
 ]

 

                               1 / 4

http://ijpho.ssu.ac.ir/article-1-27-en.html


 28 Iranian Journal of Pediatric Hematology and Oncology Vol1. No1. 

denoting Rh positive, and r being Rh negative allele. Gene frequency takes into consideration the 

numbers of various genotypes in the population, and the relative allele frequencies are 

determined by application of the Hardy-Weinberg Law.  In the coming years, O was found more 

suitable in defining blood and the blood groups were named as A, B, O, AB (1, 5, 6).  

More than 600 antigenic structures were detected among 29 blood groups. However, ABO and 

Rh antigenic structure were most important in transfusion medicine (2).  For other blood groups, 

clinical problems rarely occur and only when a problem occurs, they are examined (7).  ABO 

and Rh antigenic structure differs between regions and nations (8, 9). 

There is some study in Iran on blood groups frequency.  However, there is only one study on 

blood groups in Yazd that has carried out by blood transfusion organization (10).  To know the 

rates of the blood groups in a community really helps the citizens in need and blood bank 

employees taking blood and its products and keeping them.  In addition, research on ABO group 

system has been of great interest, due to its medical importance in different diseases, which the 

genetic history of a person could be known by studying the blood groups (11).  This study aimed 

to find out the frequency of ABO and Rh blood groups in middle school students and provide 

new frequency for further research in genetic fields.   

 

Material and method    
This cross-sectional study was done by evaluation of 2000 children, who were student of middle 

schools of Yazd province from September 2006 till September 2007.  From 32 middle school 10 

were chosen randomly.  Two thousands student were chosen randomly from these 10 schools, 

which 5 were for boys (1000 students) and 5 were for girls (1000 students).   

Blood drop was taken by needle bite on index finger.  For the ABO and Rh tests, a drop of blood 

was placed on clean slides. A drop of each of the antisera, anti A, anti B and anti D (from Blood 

Research and Fractionation Co) was added and mixed with each blood sample.  Blood groups 

were determined on the basis of agglutination. 

 The questionnaire was filled by the parents of children after they signed informed consent.  It 

contained demographic information, included date and place of birth.   

Results 
The frequency of the blood groups B, O, A, AB were 30.6%, 30.4%, 27%, 12% respectively.  

The frequency was not significantly different between boys and girls (table 1).  The frequency of 

Rh blood groups 85.9% and 14.1% positive and negative respectively.  The frequency was not 

significantly different between boys and girls, but fortunately positive Rh was more frequent in 

girls (table 2).  There is no significant relationship between ABO and RH blood groups and place 

of birth and insemination season.  Insemination season were confirmed by parents by the date of 

birth.   

 

Table 1. Frequency of ABO blood groups in cases according to their sex  

                Sex 

Blood groups 

Girls Boys Sum 

No Per No Per No  Per  

A 264 26.4 275 27.5 539 27 

B 312 31.2 299 29.9 611 30.6 

O 287 28.4 320 32 607 30.4 

AB 137 13.7 106 10.6 243 12 

Sum 1000 100 1000 100 2000 100 

 Blood group B is most frequent blood type which followed closely by blood group O.  
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Table 2. Frequency of Rh blood group in cases according to their sex 

           Sex 

Rh  

Girls  Boys Sum  

 No  Per  No  Per  No  Per  

Positive 873 87.3 845 84.5 1718 85.9 

Negative  127 12.7 155 15.5 282 14.1 

sum 1000 100 1000 100 2000 100 

Rh positive was the most common types in boys and girls. 

 

Discussion 
Blood groups antigens are hereditary, which ABO alleles are on the 9th chromosome. Antigens 

of ABO and Rh system are placing on the surface of erythrocyte and other cells as membrane 

antigens, which dissolved in urine, feces, milk, saliva and plasma. In addition, serum has strong 

antibodies against antigens, which are not placing on the surface of erythrocyte (12, 13). 

ABO system is the most important antigenic system in transfusion and tissue transfer.  Blood 

groups differ regionally and ethnically (8, 9).  A, O, B, AB blood groups are identified in order, 

37.1%,46.7%, 12.2%, 4.1% in USA; 41.8%, 46.6%, 8.6%, 3% in England; 48.2%, 34.2%, 12%, 

5.5% in Greece; 39.9%, 35.8%, 16.8%, 7.6% in Bulgaria; 42%, 35.4%, 14.4%, 8.1% in Lebanon; 

and 42.8%, 32.7%, 16.5%, 8% in turkey (14, 15). The frequency of various ABO and RH blood 

groups among male and female subjects were recorded in Pakistan as 27.01% and 24.02% (for 

blood group A), 33.75% and 32.87% (for blood group B), 8.93% and 11.20% (for blood group 

AB) and 30.31% and 31.91% (for blood group O) and Rh positive and negative distribution in 

the studied population was 92.45% and 7.55% respectively (16).  The rates of blood groups A, 

O, B and AB in Iran are identified in order as 30.25%, 37.62%, 24.36% and 7.77% respectively, 

which were 33.77%, 26.57%, 3081%, 8.85% in blood groups O, A, B, AB respectively in Yazd 

(10).  These results are more than 2% different with the result of present study.  The Rh blood 

group frequency was different, which changed from 89.9% Rh-D (positive) and 10.08% Rh-d 

(negative) to 85.9% and 14.1% respectively in present study.   

One study in Greece found the frequency of distribution of the ABO and Rh blood groups was 

slightly made different in comparison to previous relevant studies. Significant increase was 

recorded with respect to the emergence of blood group B in the population investigated, and a 

considerable reduction was noted in blood group O (10).  

In present study, there was no significant relationship between sex and ABO and Rh blood 

groups, which was confirmed by study was done in Pakistan (17). 

Present study was found that in native people (ones who was originally from Yazd), B blood 

group had the highest frequency (30.5%) while in other people (ones who was originally from 

other provinces), B and O blood groups had the highest frequency.  However, chi square test 

showed that is no significant relationship between ABO blood groups and origin.  This is 

confirmed that ABO and Rh antigenic structure differs between regions and nations (18). 

This study determined the relationship between ABO blood groups and insemination season. The 

most frequency of ABO blood groups in spring season was A blood group (27.8%), and O was 

higher in summer and fall seasons (28.7%) but in winter, the most frequency was related to AB 

(29.2%).  However, chi square test showed that is no significant relationship between ABO 

blood groups and insemination season.  These results were confirmed by other study (19), but 
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others suggests there is relation between the ABO and Rh blood groups distribution and the 

insemination seasons (20).   

 

References 
1. Seeley RR, Stephens TD, Tate P. Anatomy and Physiology. 4th edition. USA, The McGraw Hill 

Companies Inc; 1998; pp1098. 

2. Landsteiner K, Weiner AS. An agglutinable factor in human blood recognized by immune sera for rhesus 

blood. Proc. Soc. Exp. Biol. Med. 1940; 43:223-224. 

3. Ali N, Anwar M, Bhalti FA, Nadeem M, Nadeem A, Ali M. Frequency of ABO and Rh blood groups in 

major ethnic groups and casts of Pakistan. Pakistan J. Med. Sci.2005; 21:26-29. 

4. Kominato Y, Hata Y, Matsui K, Takizawa H. Regulation of ABO gene expression. Leg. Med.2005;7 
(4):263-265. 

5. Dennis YM, Hylem NM, Fidler C, Sargent IL, Murphy MF, Chamberlain PF. Prenatal diagnosis of fetal 

RhD status by molecular analysis of material plasma. New Engl. J. Med. 1998;337:1734-1738. 

6. Avent ND. The rhesus blood group system: insights from recent advances in molecular biology. 

Transfusion Med. Rev.1999; 13:245–266. 

7. Hein HO, Suadicani P, Gyntelberg F. The Lewis blood group-a new genetic marker of obesity. Int. J. Obes. 

Relat. Metab. Disord.2005; 29:540-52. 

8. Pramanik T, Pramanik S. Distribution of ABO and Rh blood groups in Nepalese students: a report. Eastern 

Mediterranean Health J. 2000; 6(1):156-158. 

9. Bakare AA, Azeez MA, Agbolade JO. Gene frequencies of ABO frequencies of ABO and rhesus blood 

groups and haemoglobin variants in Ogbomoso, south-west Nig. Afr. J. Biotechnol. 2006; 5 (3):224-229. 

10.Pour Fatollah AA, Oody A, Honarkaran N. Geographical distribution of ABO and Rh (D) blood groups 

among Iranian blood donors in the year 1361(1982) as compared with that of the year 1380 (2001), Blood J. 

2004; 1(1) :11-17  

11.Xie J, Qureshi AA, Li Y, Han J. ABO blood group and incidence of skin cancer. PLoS One. 2010; 5(8): 

e11972. 

12.Hoffbrand AV. Postgraduate hematology. 2nd edition, London, U.K, Heinemann Professional Publishing 

Ltd.,1981; pp 270-350. 

13.Lyko J, Gaertner H, Kaviti J.N, Karithi MW, Akoto B. The blood groups antigens ABO and Rh in 

Kenyans. Hamdard Medicus. 1992; 35: 59-67. 

14.Oyenike AD. Frequency distribution of ABO & Rh blood groups in students of university of lagos, 

Nigeria, African. Journal of Biotechnology 2006; 5(22), 2062-2065. 

15.O' neil D. Distribution of blood types, 2002; 7 (4): 303-400. 

16.Khan MS, Farooq N, Qamar N, Tahir F, Subhan F, Kazi BM, et al. Trend of blood groups and Rh factor 

in the twin cities of Rawalpindi and Islamabad. J Pak Med Assoc. 2006; 56(7):299-302. 

17.Khattak ID, Khan TM, Khan P, Shah SM, Khattak ST, Ali A. Frequency of ABO and Rhesus blood 

groups in District Swat, Pakistan. J Ayub Med Coll Abbottabad. 2008; 20 (4):127-9. 

18.Lialiaris T, Digkas E, Kareli D, Pouliliou S, Asimakopoulos B, Pagonopoulou O, et al. Distribution of 

ABO and Rh blood groups in Greece:an update. Int J Immunogenet. 2010; 28. [Epub ahead of print]  

19.Gershowitz H. A possible relationship between birth month and ABO blood type, university of Michigan 

medical school, 1961. 

20.Miura T, NakamuraI. Seasonal effects on fetal selection related to ABO blood groups of mothers and 

child, Anthropol ANZ, 1991, 49(4), 341-353. 

  

 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ph
o.

ss
u.

ac
.ir

 o
n 

20
24

-0
5-

04
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               4 / 4

http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%236637%232005%23999929995%23599493%23FLA%23&_cdi=6637&_pubType=J&view=c&_auth=y&_acct=C000062677&_version=1&_urlVersion=0&_userid=4892291&md5=04886d85da10991878741dd4c9abd19e
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%236637%232005%23999929995%23599493%23FLA%23&_cdi=6637&_pubType=J&view=c&_auth=y&_acct=C000062677&_version=1&_urlVersion=0&_userid=4892291&md5=04886d85da10991878741dd4c9abd19e
http://ijpho.ssu.ac.ir/article-1-27-en.html
http://www.tcpdf.org

