June 2004

_ Volume38, Number2

_ GHANA MEDICAL JOURNAL

ABQO, RHESUS AND KELL BLOOD GROUPS IN THE
AKANS OF GHANA

J.K. ACOQUAYE
Department of Haematology, University of Ghana Medical Schoeol, Accra, Ghana

SUMMARY

Racial and ethnic variation in frequencies of vari-
ous blood groups prompted this study in four Akan
groups with regards to the ABO, Rhesus and Kell
blood groups. The subjects were 1533 Akan biood
donors who were Fantis, Asantes, Kwahus or Ak-
wapims. Both parents of a subject belonged to the
same ethnic group. ABO, Rhesus and Kell blood
groups were determined and the frequencies of the
phenotypes and genes calculated. Blood groups A,
B, AB and O varied between 19.1 to 22.6, 19 to
26.5, 1.3 to 2.5 and 50 to 57 per cent respectively.
Rhesus negative was between 2.9 and 9.9 per cent.
Kell ranged between 0 and 2.2 percent, Cellano
between 71 and 100 percent and heterozygous
Kell/Cellano between 1 and 4.1percent. Common-
est rhesus genes were Dce and dce. There were no
significant differences in the blood groups of the
various Akan tribes. The frequencies were similar
to those seen in other Negro population.

Keywords: Akans, Blood groups, ABO, Rhesus,
Kell.

INTRODUCTION

Red cell antigens provide a useful tool in anthro-
pology, forensic medicine and in immunohaema-
tology. Racial variation in the distribution of vari-
ous red cell antigens have been known for a long
time'?. The variation of the frequency of Rhesus d
or the absence of D is a typical example, being
almost absent in Mongoloids®, and 15% in Euro-
peans®. In addition to the racial variations, ethnic
differences are also known to exist as in the ABO
group in North and South England® and in Igbos
and Urhobos of Nigeria®. In the blood bank labora-
tory different antibodies are encountered. A
knowledge of ethnicity is at times useful in the
identification of some of these antibodies to these
antigens. In Rhesus (D) haerolytic disease of the
newborn the paternal rhesus genotype is required.
This is calculated from the gene frequencies in the
population.

Of late the study of red cell antigens has focused
on the biochemical structure and molecular genet-
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ics®. The biochemistry of the rhesus complex pro-
tein is now known™. The genetic structure of the
rhesus had shown that Rh{[}) negative in Cauca-
sians is mainly due to gene deletion as opposed to
at least three different mechanisms in Negroes and
other racial groups’. The serological variations
form the basis for the interpretation of the genetic
polymorphisms.

This study was undertaken as a continuation of
earlier ones in the Ga and Ewe®’ ethnic groups to
provide new information on the ABO, rhesus and
Kell blood groups of various Akan groups in
Ghana.

SUBJECTS AND METHODS

The subjects were blood donors who came to the
National Blood Transfusion Service, Korle By, to
donate blood. The study was spread over a two
year period. After informed consent each blood
donor gave his tribe and hometown and home
towns of both parents. The hometown was used to
crosscheck the tribe. A donor was accepted for the
study if both parents belonged to the same ethnic
group, these being Asante, Fanti, Kwahu and Ak-
wapim. Clotted blood samples were collected at
the end of the blood donation and the tests were
performed within three days.

ABO grouping and Rhesus typing were performed
on all the samples. Cell and serum grouping for
ABO were done by standard tube methods'’,
Rhesus phenotypes were determined using com-
mercial anti D, anti C, and c, anti E and anti ¢ fol-
lowing the manufacturer’s instructions. The antis-
era were obtained from Biotec Laboratories. The
anti D used was monoclonal. In the case of Rhesus
D, Coomb’s test was done on all the negative
cases. With the Kell/Cellano system the anti
globulin test was used. The calculations for pheno-
type and gene frequencies were based on methods
by Mourant'. Chi square was calculated for the
ABO and Rhesus phenotypes from the observed
and expected frequencies by the method of
Mourant'.



June2004

RESULTS

There were 1533 subjects comprising 397 Fantis,
480 Asantes, 234 Kwahus and 422 Alowapims.
Other Akan groups were excluded on account of
inadequate representation. The ABO and Rhesus
types were done on all of these with the exception
of one Fanti who had only the ABO done because
of technical mishap. The Keli/Cellano was done on
20 Fantis, 94 Asantes. 78 Kwahus and 78 Ak-
wapims.

The results of the ABO biood grouping are shown
in Table 1.
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ethnic groups. No Rhesus D" was encountered.
Rhesus D negaiive was 6.1%, 2.9%, 4.8%and
9.9% in the Fantis, Asantes, Kwahus and Ak-
wapims respectively. The calculated Rhesus gene
frequencies are shown in Table 3. The two com-
monest genes in all four ethnic groups were Dce
and dce foilowed by Dce for Fantis and Kwahus
and Dc¢E for the Asantes and Akwapims. The
highest frequencies of genes containing E were
seen in the Asantes (DcE 0.88 and dcE 0.016) and
the Akwapims (DcE 0.92). Frequencies of genes
containing C or E were about equal in the Ak-
wapims, whereas genes with C were higher than
those with E in the Fantis and Kwahus and the

Takle 1 ABO phenotype and gene frequencies of the ABO system; p, q , r represent the A,B,0 genes.

Tribe n GroupA  Group B Group O Group AB p q x Chi®
Fanti 397 76(19.1)  85(G14)  226(56.9) 10(2.5) A15 128 757 216
Asante 480 107(22.3)  91(19.0)  272(57.7)  10(2.0) 131 112 757 .15
Kwahu 234 53(226)  50(21.4)  128(54.7) 3(1.3) 28 a2t 755 12
Akwapim 422 90(21.3)  112(26.5)  211(50) 9(2.1) 125 156 719 116

‘The phenotype frequencies are in brackets. The phenotype frequencies in the various tribes are not significant: P>0.05.

The frequency of group O is between 50 and 57.7
percent for the four ethnic groups. Blood group
AB also varied between 1.3 and 2.5 percent. There
are no significant differences between group A and
group B in all the tribes with group A ranging be-
tween 19.1 and 22.6 percent and group B between
19.0 and 26.5%. The gene frequencies are also
represented in Table 1. In all of them the differ-
ences between the observed and the expected fre-
quencies were not significant.

Table 2 represents the Rhesus phenotyping. The
phenotype Dccee exceeded 55 percent in ail the

reverse in the Asantes. The differences in the fre-
quencies of each particular gene in the various
ethnic groups were however not significant.

The results with anti Kefl (K) and anti Ceilano (k)
are represented in Table 4. There were two Fantis
homozygous for Keil. Heterozygosity for K and k
was seen in about three percent of Akans. The fre-
guencies for the K and k genes respectively in the
four ethnic groups were Fantis 0.039 and 0.961,
Asantes 0.016 and 0.983, Kwahus 0 and 1, Ak-
wapims 0.02 and 0.979.

Table 2 Rhesus phenotype frequencies in the ethnic groups.

Phenotype Fanti Asante Kwahu Akwapim
Dccee 245(61.7) 299(62.3) 154(65.8) 243(57.6)
DCcee 73(18.4) 67(13.9) 47(20.1) 59(14.0)
DccEe 49(12.1) 88(18.3) 20(8.6) 62(14.7)
DCcEe 5(1.3 10(2.1) 2(.85) 16(3.8)
DccEE 0 0 0 0
DCCee 1(0.25) 2(0.4) 0 0
ddccee 22(5.55) 8(1.7) 9(3.8) 36(8.5)
ddccEe 1(0.25) 2(0.4) 1(0.43) 0
ddCCee 0 0 0 0
ddCcee 1(0.25) 4(0.8) 1(0.43) 6(1.4)
Total (n) ~ 396 480 234 422

The percentages appear in brackets. The differences in the ethnic groups are not significant. P>0.05
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Table 3 Calculated rhesus gene frequencies.
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Gene Fanti Asante Kwahe = Akwapim
Dee 0.588 0.677 0.646 0.52
DCe 0.091 0.049 0.097 0.051
DcE 0.064 0.088 0.039 0.092
DCE 0 0 0 0
dce 0.237 . 0.13 0.198 0.291
dCe 0.011 0.04 0.01 0.045
dcE 0.005 0.016 0.01 0

Total 0.996 1 1

0.999

s i
The differences between the Akan tribes are not significant P>0.05. The results in the shaded area are

Table 4 Kell/Cellano phenotype frequencies.

) Group  Group Group
_Tribe n KK Kk kk
Fanti 90 2(2.2) 3(3.3)  85(94.4)
Asante 94 o0y 3(3.2)  91(96.8)
Kwahu 78 0(0) 0(0) 78(100)
Akwapim 74 0(0) 3(4.1)  71(95.9)

Percentage in brackets. Differences in the tribes are not signifi-
cant P>0.05

DISCUSSION

Earlier studies of the ABO blood group system in
Ghanaians and other West Africans have given the
prevalence of blood group O as 50%, AB about
three percent, and the remainder being groups A
and B in about equal proportions with B being
slightly more than A in the majority of
tribes>™'®'". The same observation is made in this
study. There was no significant difference in the
four Akan groups under consideration. However in
the Asantes the prevalence of group A was higher
than group B as earlier observed whereas it is op-
posite in the Gas, Ewes, Gonjas and the Dagom-
bas®'2. Armattoe and colleagues had A and B gene
frequencies of 0.1506 and (.1690 for the Ewes and
0.1480 and 0.1377 for the Asantes respectively''.
This compares with group A of 0.131 and group B
of 0.112 seen in the Asantes in this study. These
minor differences in the A and B frequencies were
reported in various tribes in Nigeria®. Its signifi-
cance if any has not been determined.

The general results of the rhesus typing was typi-
cally Negroid with rhesus D negative averaging
- about 5%. Statistically the differences between the
tribes were insignificant but a few areas need em-
phasis. The 9.9 rhesus D negative in the Akwapim
is high and unusual for an African population. The
Urhobos and Ijaws of Nigeria have rhesus D nega-
tive of 6.6%, the highest in Nigeria®. The lowest
rhesus D negative reported in Ghana and Nigeria
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tached for comparison

apart from the Asantes is 2.9%'%. The Fuianis of
Nigeria have a frequency of 3.2%, same as was
found in non Asante AKans in 1980>'%. A study in
1953 recorded rhesus negative of 5.3% in Asantes
but this was at a time when incomplete anti D was
in use, this being less sensitive than present day
monoclonal anti D''. Rhesus D negative in the Ga

-and Ewe ethnic groups are 3.9 and 6.6 percent

respectively™. The commonest rhesus gene com-
plexes in all the Akan ethnic groups, the Ga and
the Ewe are Dce and dce, the same as reported in
other Negro populations"**®, Dce is 0.52, 0.677,
0.567, 0.591 respectively in Akwapims, Asantes,
Ewes and Nigerians compared to 0:26% in the
Engligh*® (Table 3). The figures for cde in the
same groups are 0.291, 0.13, 0.199, 0.203 and
0.389 respectively. Beyond these two divergence
occurs in the Ghanaian population as seen in table
3 where results of earlier studies in the Ga, the
Ewe and Nigerians are added to the Akan groups.
These differences become significant only when
deducing probable and possibie genotypes in cases
of disputed paternity.

The rhesus (RH) locus on chromosome one comi-

prise two highly homologous very closely linked

genes. It is one of the most complex systems in

humans comprising 50 different antigenic charac-

ters coded for by the genes RHD and RHCE. The

alternative allele to RHD is an amorph RhD-. This

had been shown to be due mainly 1o gene dele-

tion'*, However there are other rare polymor-

phisms'*" to explain the RhD-phenotype. There is

a wide variation in the frequencies of RhD- from .
2.9% to 9.9%. Besides this Armattoe'' had a high
frequency of D" in the Ewes. These will now

group as Rhesus positive. Gene analysis of the

RHD locus and especially of the RhD- in various

West African populations will help elucidate these

variations.

The Kell system is also complex and comprises

many groups including Kell/Cellano, Penny and



June 2004

Raﬂ‘mrbmw Soth cie. with
antigens'® in all. The mest boportans of these is

Keli/Cehany because of the high anfipenicity o
Kell. Wine percent of Caucasians are Ke i nomtwu

campared o 1.5% in American Blacks s, 4.02% 1n
. AR ) , -
Jopanese, 1.3% i the Ga ethnic group R WA

By /"ksantcs 4.1% in Akwapins, and qli in the
Kwahus, Thuos the lower ireguency in Blacks is
hana.

also @\/ﬂd@m in the Akans oi

The fregnencies of the varous phenotypes and
penes ohserved in this study are sot significanily
different from those observed in aiher Black popu-
Inticys, 'There are also no differences ia the various
1 groups of asihropoingical sipnidicance. The
oy differences in gene frequencies in
various Chynalan cihoic groups taust be iaken
oog piice of in paternily dispules. CGene ynaiysis
of HI jocus may [ the 3" phe-

felp unravel
NOMCHon 9 'f‘ “@rm hc, freguencics
the -

rhesis

Y

ACKNOWLEDGEMENTS

Vam grateful to O 0 Ansan and R, Kyremeh for
emym;v out some of the tests and the nursing and
the luboratory staft of the rational Blood 7

Pransfi-
sion Rervice, Rorle Bu, for nes and
COONEration.

[ VR
h\\} m t\}‘ NS 5

1. Mours
Sobi:
groups

AN VI Y
N(g AP

Koves AT, Domeniewska
Che {ii:;il‘f%’n»a’ic ¥t () h IR

ather

and
University Press, [

¢ o : Pit

T’UWL ceditiom,

S K. Acguaye

ABO, rhesus and Kol blood groups

in Nigeria, dwne Zrop Med

681 249-264.

1hodios

Pavasiiol VT4

afnty

MacGeoch C, Mitchell CJ, Carrit B, Avent
ND et al. Assignment of the chromosome fo-
uus of the human 30k — Daf Rh(Rhesus) blood

sroup antigen related protein (Rh 30A} to
-p34. Cytogenet

&

shromosome region ip36.13 -

el Gener 1992; 59: 261-263.
y ME. Engelitiet (P and Conireras M.
Human blood group systems in Practical
rasfusion Medicine.  Blackwell  Science
Oxford. 1% edition 2001; 30.

IS T

i

suave (K, Red ceil antigens in the Ca eih-
m, ;mup of Ghana. Gaana Medg J 1990; 24:
Fi-182.

sy

Acquays JK. Red cell aniipens m the Ewes of
i { g Med J V9L 260 438447,

Y ownd Lowis SM. Proclicat
eaition, Chuchill Lavmgstone mim-
1981,

thin B oand Mourant AB.
and MN blood groups of the
e and Absani of the Gold Coasty West Jfr
Med F 193, 00 8993,

K. The mmrz\ gee of the ABO bload
j s {1} negative fie-
SOTNE Uimndmn popuiation groups;
LFLCE /a//’/{ A “)8(\ 0&1 “l?

175, Tahor B, Le Van Kom O, Ray-
2. Dohson A, ikin EW. Th laod groups cvan Hoflol V), Carton $P. Cienetic basis
i the & )mm: Kingdarr,; | cies hase fthe rhesus © positive and rhesns 13 negative
@ very large ssrople. J Path Bucr 1946 O pM‘/Im,YUI e as determined by
221227 s analysis. foed 1991, 78 2747
L )
i4. , Wal L Saul AL Thres unre-
] Y bogene poiymoerphisin ideniified
ng Biaod donors with rhesus Ceee(r'r”)
.xm‘,)yms" Blood 1994; 84: 321-324.
Hum L,:««:nef i @X 9
15, Ckuda H, Kawanoe M, lwamoto 5, Tanaka M,
4. Mollison PL, Engelitict CF and Contreras M. ei ol The rhesus gene iS hlghly de-
The rhesus blood grour systom in Blood mu able in vhesus negative Japanese donors. J
Transfusion in Chnical Medicine, Blackwell Clin Invest 1997; 100: 373-379.
Science Ltd., Oxford, England: 13 edition.
177 115-185. Hy, Sehenkel-Bronner H, Human Blood Groups.
Chemdeal and on;ogmdl Basis of antigen
5. Worlledge 8, Oglemudia SE, Thomas CO, specificity. Springer Wien, New York 2" Edi-
ikoku BN, Luzatto L. Blood group antigens tion, 2000, 485.
(2R —

7





