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ABSTRACT

Since the discovery of the first ABO blood growera33 blood group systems have been identified. stiady of
this system for transfusion requirements demoresdrtie existence of the variations among humanlatpuos. To
better meet these needs, this study looked atisiiébdtion of phenotypic and allelic frequencieSABO and Rh
Rhesus in Coéte d'lvoire. Thus, the results showequiency of 50,97% of the phenotype O. This phpeoiy
dominant in all districts from Céte d'lvoire. It fellowed by the B phenotype at a frequency of 8a,1then the
phenotype A to 21,73%, and finally the AB phenotgpé,12%. Also the frequencies of phenotypes ABaade
substantially equal in almost all districts excapt the districts of the savannah and Bandaman Yalkll
phenotypic frequencies are much higher than thdsenptypes of Group AB. Statistical analysis of atace
revealed significant differences between the phgreof, B, AB and QAcal = 38,143; DDL = 3, p <0,0001). This
study thus indicates that the genotypic polymorp830 and RH (D) in the Ivorian population is semito that of
the black populations of Africa and America. Algaallows us to establish a gradient distributioh ABO blood
group and Rh by district. This is to raise awarenesthe lvorian people donated blood.
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INTRODUCTION

The history of blood transfusion started since 1Bth century. In 1667, Jean Baptiste DENIS, mediessonal to
Louis XIV practice blood transfusion for the fitgne with the blood of a lamb [1].The term bloodlreready been
the subject of study and the principle was alsociilesd by Wiliam HARVEY thanks to the discovery of
Circulatory Physiology. The first human blood trfusson was done in 1818 followed by considerablesegjuences
ie incompatibilities, transfused blood clotting anansmission of pathogens.The work of Karl Lanidstein 1900
revealed the existence of the ABO system [2], tlwed transfusion of a man to another becomes plessithis
work marks the beginning of erythrocyte immunolagigh the creation of the first blood bank in 1940Rrance
[3].They also mark the beginning of the expansidrblmod centers in the world. Furthermore, bloodugrs
correspond to the erythrocyte membrane antigensaemthe expression of the detectable human gevestigbility
in the blood [4].They have a fundamental inter@stmiany scientific and pathological areas, includngdical
immunology, medical pathology, human genetics doddtyping [5; 6].Since the discovery of the filsBO blood
group in 1900 by Karl Landsteiner, over 33 blooduyr systems have been identified [7]. The studthisf system
for early transfusion requirements demonstrateexigence of the variations among human populatjsn9; 10].
The distribution of the alleles in the world systias been extensively studied [11; 12; 13].It iemwfassociated
with the development of genetic structure of hurpapulations and also to natural selection [3; 14;I1® 1982,
Vogel and Motulski have linked the global distrilout of ABO polymorphism to major epidemics and ttfeus
diseases [15].The reasons of frequency variatioraf the ABO gene from one population to another rast well
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known [13; 16]. However, most of these blood fastare not indifferent to the living environment agexkrt a

selective value [17].In Asians, a relatively highduency of allele B is the result of a double &@le action of two

diseases; the plague for theO allele and smallpoxhie A allele [18; 10].Thus, according to somedgs, blood

type O are favorable to disease caused by bacstraihs of Escherichia coli such as cholera af@hindiarrhea
[19; 20]. As tuberculosis, gastric and duodenaleulare frequently found in people of group A [212; 2
23].Moreover, inCote d'lvoire, studies includingetidistribution of blood groups were performed [24|d they

indicate that the AB phenotype was rare in thisntguThe aim of our study is to map blood group ABGd Rh

systems in Cote d'lvoire. To do so, we will deterenithe phenotypic frequencies of ABO and Rh andlall
frequencies of these systems in Céte d'lvoire.

EXPERIMENTAL SECTION

This study was conducted from June 2013 to Junel 2Q1the National Blood Transfusion Center (CNT®) i
Abidjan. It aims to map blood group ABO and Rh eyss$ in Cote d'lvoire.

*Study circles

The laboratory of the National Blood Transfusiom@e of Abidjan generates about 84% of qualificatiests of
donations collected in Cote d’lvoire [24]. Attendanat this center for blood donors has increasathalically in
recent years with an average of 98.000 donationg/@ar [25].The CNTS general activity is summarizedwo
main objectives namely the production and distidgubf blood products. In addition, the laboratofithe National
Blood Transfusion Centre of Abidjan also ensures diality and reliability of blood products avaietio the
population.This experimental study was conductest avperiod of 12 months, from June 2013 to Jurd& 20his is
a retrospective study on the description of phguotyand genotypic frequencies of 39.019 blood dsnior
Abidjan’'sCNTS and in the fixed collection centerffsbéood transfusions in Céte d'lvoire.Regarding thelusion
criteria for this study, the donor should be agetiieen 18 and 60, to fast and have a weight of 4vdfg. Women
in pregnancy and breastfeeding women were excluded.

*Technical equipment

The technical equipment used includes the collachiardware, metering devices and reagents.In aitoamet
room, blood samples were taken by venipunctureguséedles. The blood sample is collected in heriotybes of
5 ml containing EDTA as anticoagulant.

Racks are used to classify blood samples basetieobdr code assigned to the donor. Microplatesgaodping
plates used as support for determining blood groumpse agitated with the agitator Kline IQM.The adage
GRIFOLIS gel card is used to centrifuge the bloathgles. A centrifuge BR4i Multifunction was useds&parate
plasma from blood elements. The incubator GRIFO{&b card is used for the various incubationsA cot@pu
connected to a bar code reader captures the redtdtsthe blood typing of donors. In addition, #eagents used
were provided by the laboratory DIAGAST.These reageare among others, the test red blood cells d\ Bin
serum tests namely the anti-A, anti-B, anti-AB amdi-D antisera. These reagents are also versatileglobulin,
neutral gel card and 0,9% physiological saline.

*Methodology

For the ABO-Rh typing, blood samples were centefiigt 3000 rpm / min during 3 min to obtain plasBrauping
the plate is then placed vertically on the paldetd one drop of each antiserum A, anti B, and ABtianti D is
horizontally placed in the first four wells of tipdate in order to highlight the system antigens O8& surface of
red blood cells by the globular technique Beth ¥inic On the same plate, two drops of the same plasmple to
be tested are filed in the last two wells for thghlight of ABO antibodies content in the plasmanfrthe plasma
technique Simonin-Michon. The grouping of platestiuepared is stirred with the stirrer to Kline lamanization
for 3min. Reading the results are at the end ofirdutas. In the presence of agglutination, the tasypositive and
in the absence of agglutination, the result is tiegan research the low D or "D the red blood cells to be tested
undergo three washes with saline. These red blelisl were suspended by adding 400 pl of physioldgialine at
50 pl of original blood. Two anti-D serum drops added to each well of the gel card.50 pl of thgheocyte
mixture and saline are then removed and placednslbof the gel card containing the antiserum BeTmixture is
then incubated at 37 ° C for 15 min. At the endhefincubation, a drop of anti-globulin is placedeach well and
the resulting mixture is centrifuged for 10 minugs990 revolutions / min. The reading of the ressid done by
observation.In the presence of a ring at the searfs#cthe gel, the result is positive when the fesuhegative, a
deposit is observed at the well bottom.Determimatd phenotypic frequencies. Phenotypic frequenofesBO
and Rh were calculated using the following formula:

F = Number of individuals possessing a specifiegamic character/Number Total
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*Determination of allelic frequencies of the ABOssym
Gene frequencies of alleles A, B and O have bedsuleded by estimating the efficient calculation thud of
Bernstein and Steven.

» Step 1: preliminary estimate calculation

P=1-VO + B
g=1-V/0+A4
r=v/o

With O, A and B respectively designate the freqieshof phenotypes O, A and B.

» Step 2: Calculate the constant D
D=1-(p+q +7r).

» Step 3: Frequency Adjustment. The adjusted freqaerare obtained by the following formulas
p=p (L+3)
a=q (1+7)
_,,, D D
r=(r+5)@Q+3)

*Determination of allelic frequencies of Rh system.

Gene allele frequencies RhD and Rhd were calculayatie method of Landsteiner Wiener and [26].

d=+vRh
D =1-VRh

with:

d = allele frequencies corresponding to the negdii;

D = allele frequencies corresponding to the posikh;

Rh = Phenotypic frequencies corresponding to tlyative Rh

*Statistical analysis of the data
The data statistical analysis was carried out WithXLSTAT software with the use of different teatamely the z-
test for comparison of two proportions, the k aftteomparison of proportions and the independeh€hi2 test at
the significance threshold 5%.

RESULTS

The comparison of phenotypic frequencies diagrarB AAB and O Figure 1 shows a frequency of 50,97%he
phenotype O. This phenotype is dominant in allriitst It is followed by the B phenotype at a freqay of
23,18%, then the phenotype A to 21,73%, and fin#ifly phenotype AB to 4,12%.Also the frequencies of
phenotypes A and B are substantially equal in alnadisdistricts except in the districts of the sawah and
Bandaman Valley. All phenotypic frequencies are imbigher than those phenotypes Group AB (Fig. &j)iSical
analysis of variance revealed significant diffeenbetween the phenotypic frequencies A, B, AB @n@t2cal =
38,14; DDL = 3, p <0,0001).Moreover, the two-prdpmz test indicates that there is no significaiftecence
between the frequencies of phenotypic groups ABextept in the districts of the savannah with p,60Qand the
Bandaman Valley where p <0,0001.The study of thenptype A répartion in Cote d’'lvoires hows that Highest
frequencies are found in the districts of Woroba42% and Bas-Sassandra to 24,25%. As against ther lo
frequencies are recorded in the two districts afiZzéam to 20,31% and Yamoussoukro to 20,31%(FigtdtjsEcal
tests showed this phenotype for significant diffees between some districts namely districts Woastzhlagoons
with (p = 0,01 <0,05), and the Woroba Yamoussoukiere (p = 0,004 <0,05), Bas Sassandra and Valley
Bandaman with (p = 0,009 <0,05) finally Bas Sassarahd Abidjan (p = 0,049 <0,05).The analysis & th
distribution of blood groups B phenotypes indicaségnificant differences in phenotypic frequenclestween
several districts. The highest phenotypic frequesieire recorded in the districts of North, West @edtral districts
namely Denguelé to 27,33%; the Woroba to 28,88% 2hd4% in the Savannah(Fig. 1).As against the lowe
phenotypic frequencies are recorded in the distrigtgoons to 20,7%; Abidjan to 22,01%, with 19,5@%the
Comoé and Zanzan to 21,44%(Fig. 1). The statistcalysis for this phenotype shows that there ayeifcant
differences between some districts with (p <0,00Hus, between the districts of Savannah and lagoobrwas
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noted (p = 0,001 <0,05), Yamoussoukro and Abidjae difference of (p = 0,039 <0,05) finally Zanzamda
Woroba (p = 0,026 <0,05).Regarding the frequencthefphenotype AB, the study indicates a high feeqy to
7,45% in Denguélé district. Furthermore, the phgpmetfrequencies of the lowest group were observethé
districts of Woroba to 2,14%; Mountains of 3,03%d a8 9% of Abidjan(Fig. 1).The statistical resultk the
phenotype AB therefore presents significant diffiess between the Denguélé district and that of Weoseith (p =
0,018 <0,05). Also for this phenotype, a differemegs noted between the district of Abidjan and Erenguélé
where (p = 0,021 <0,05).The study of the distributiof O phenotypes indicates differences betweerrak
districts in phenotypic frequencies. These freqienare higher in the southern districts namelyrigisLagoons at
53,35; in Abidjan to 52,4% and 54,24% in Comoé. this group, the lowest phenotypic frequencies vedrserved
in the districts of North and West among other DistSavannah to 43,71% and the Woroba to 39,57§6(Fi
1).Statistical tests for the O phenotype show thate are significant differences between someiclist These

differences are between the Denguélé district hndet of Lagoons with (p = 0,01 <0,05) and betwéendistricts
of Zanzan and Mountains where (p = 0,006 <0,05).

phenotypic frequencig$é)
60

40
30 A
=B
20
AB
10
u0
)
RS o
WV Districts

Fig. 1: Comparison of phenotypic frequencies diagna A, B, AB and O

The comparison of phenotypic frequencies diagran{®rand Rh (d) of Figure 2 shows a significant gapveen
the phenotype Rh (D) positive or Rh at an averagguiency of 92,95% and Rh phenotype (d) or Rh neg#i the
average frequency of 7,05%. The highest frequeftiyese phenotypes is found in the district of i@untains and

the lowest in that of Abidjan. For this phenotypttistical tests showed significant differences@01) between
the district of the Mountains and those of Abidjan.

The comparison of allelic frequency diagram AB &hih Figure 3 indicates a predominance of the @lalvith a
frequency of 0,72%. Regarding the alleles A and iB wespective frequencies for 0,15% and 0,14%y the
almost identical in most districts except in Derlgu&avannah and Bandama Valley districts.
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Fig. 2: Comparison of phenotypic frequencies diagmna Rh (D), and Rh (d)
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Fig. 3: Comparison of allelic frequencies diagram B and O
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The comparison of the allelic frequencies diagram(R), and Rh (d) of Figure 4 shows the predomieasfcthe D
allele with a frequency of 0,73%

allelic frequencies (%)
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Figure 4: Comparison of the frequency diagram allét Rh (D), and Rh d)
DISCUSSION

The study of phenotypic frequencies of blood grompthe ABO system shows a predominance of group the
Ivorian population with 50,97% followed group B, @éd AB which have respective phenotypic frequenoies
23,18%; 21,73% and 4,12%.These results corrobtitatee of SOMBO [27] and those of Dulat [28] obtalirze the
Ivorian population. Also some of the results india\frica [29; 30; 31] and America [32] show similghenotypic
frequency distribution.Furthermore, studies conddcin North Africa in Morocco [33; 34] indicate piatypic
frequencies in Group A higher more than 30% conghéwmethose obtained in the Ivory Coast which is 28%the
Caucasian population, the phenotype A is predoninégth 43% of the ABO system [26].Our results iratie an
increasing gradient distribution of the frequenéyhe B antigen from south to north and from eastvest. As for
that of the O antigen, it decreases from southotthnand from east to west.The frequency of thephBnotype is
higher in the Denguélé district. These resultssamglar to those of Dulat and Trolet in 1989 [28&]tlliffer from
those of Dembele and collaborators in 2009 [24]cWhinave conducted their study in only five citiesGbte
d’lvoire.This difference could be explained by thember of city that was limited to 5. In terms dfeke
frequencies, the O allele is most encountered énltbrian population at a frequency of 71,38%. kleA and B
allele frequencies have some similar.The gradiesttiblution of allele B increases from south tothand from east
to west, while that of the O allele decreases énghime direction. The change in allele frequermiesone district
to another could be explained by the migration opyations [4].In addition to it there's migratiphenomena
mutation and natural selection that could explai@ ¢enetic variation between populations [6; 35.Tésult of
allele frequencies of this study is similar to tresults of some work reported in other sub-Sahakkitan
populations [30; 36; 37; 34] and in the black pagpioh of America [34; 38].In thepopulations of No’frica and
the Caucasian populations of Europe and Ameridgapagh the O genotype is predominant, the frequesfcy
genotype A is higher than 20% that of genotype 8, [8; 39; 40].Cote d’lvoire frequencies are simiia these
around 15%. The positive rhesus D phenotype is danti in the Ivorian population with a frequency of
92,95%.These results are similar to those of SofgBpas well as those of Dulat and Tolet [28; 4Xoareported
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frequencies of 94% of Rhesus D positive in the impopulation.This result also supports the wdrkaua and
Mwaniji conducted in some black African countrie®;[31]. The frequency of the D allele in the Ivarigopulation
to 73,45% is similar to that reported in Moroccd@@biti and colleagues in 2002 [26].Furthermore, thsults
reported by Falusi and collaborators in 2000 impytation of Nigerian blood donors have indicatddeguency to
81,50% of the D allele [42; 43]. These results oomfa large distribution of Rhesus positive phepetyn black
African populations.

CONCLUSION

The study of the distribution of phenotypic freqaies A, B, AB and O revealed a frequency of 50,990the
phenotype O. This phenotype is dominant in allrditst in Cote d’lvoire. It is followed by the B phetype at a
frequency of 23,18%, then the phenotype A to 21,784 finally the phenotype AB to 4,12%. Also theguencies
of phenotypes A and B are substantially equal maosk all districts except in the districts of trevannah and
Bandaman Valley. All phenotypic frequencies are Imbhigher than those of phenotypes Group AB.Staéibti
analysis of variance revealed significant diffelesbetween the phenotype A, B, AB andy&4dl = 38,143; DDL =
3, p<0,0001).Moreover, the two-proportion z tedligates that there is no significant differencewsen the
frequencies of phenotypic groups A and B excepthim district of Savannah with p = 0,001 and thatthef
Bandaman Valley where p <0,0001.Thus, these resulisate that the genotypic polymorphism ABO arid (®)
in the lvorian population is similar to that of thiack populations of Africa and America. Also,glsitudy allows us
to establish a distribution gradient of blood gre#BO and Rh by district. This is to raise awarsngfsthe Ivorian
people donated blood.
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