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Abstract: A study has been carried out on blood groups, representing a random population sample
from urban and rural areas of Gujrat region, Province of the Punjab, Pakistan. Blood samples were
collected from the patientsvisiting the Aziz Bhatti Shahid Hospital, Gujrat. The objective of thisstudy
was to determine the frequency of different blood groups and their allelesin thisregion, which would
not only help in blood transfusion services, but also eliminate the risk of erythroblastosis and some
other diseases. Blood grouping was carried out over aperiod of 12 months from January 2004 to De-
cember 2004, and encompassed 2647 subjects, in which 80.59% were male and 19.41% female. The
blood groups were categorized according to ABO/Rh system and alele frequency was determined
according to Hardy-Weinberg law. The distribution of phenotypes in the total sample was 0.2489,
0.3691, 0.0688 and 0.3132 for groups A, B, AB and O respectively, with Rh-positive (R) 0.7958 and Rh-
negative (r) 0.2042. Thedistribution of the allelesinthetotal samplewas 0.1740, 0.2229, 0.0435 and
0.5596, for A, IB, IAIB and i, respectively. From these studiesit was concluded that phenotypically B

group was dominant in the Gujrat region, with ahigh allelic frequency of O group.
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I ntroduction

Theregulation of ABO blood group systemis
under the control of ABO geneexpression[1]. A
lossof blood group A antigen expression hasbeen
reported in Bladder cancer, caused by theallelic
lossor methylation of ABO gene[2]. Researchon
ABO group system has been of immenseinterest,
duetoitsmedical importancein different diseases.
The ABO blood group systemisnot only important
inblood transfusions, cardiovascular diseases, organ
trangplantation, erthroblastos sin neonates, but aso
one of the strongest predictors of national suicide
rate and a genetic marker of obesity [3-8]. A
sgnificant deficit of group O hassuggested that there
may be susceptibility to devel op osteoarthrosisin
normal hip-joint and spina osteochondrosis[9,10].
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Thegenetic history of aperson can beknown
by studying the blood groups|[ 11]. For instance, type
Obloodisthe oldest blood and showsaconnection
to the hunter-gatherer cultures. Thisblood typeis
grongly dignedwith highanima protein consumption;
individuasgenerally produce higher somach acids
and experience more incidence of gastric ulcer
disease than the other groups. Blood group A is
primarily associated with vegetarian food sources
andindividudsinthisgroup secretesmdler amounts
of ssomach acid and havelesser chancesfor gastric
ulcers, heart diseases, cancer and diabetes[12].

ThecarbohydrateantigensA, B and O appear
to belocated onthelong arm of theautosomal locus
at chromosomenumber 9[13], which congtitutethe
four blood types. ThegenesymbolsIA, IB, IAIB
and i are often used to denote these alleles. Two
aleles, Randr, areresponsiblefor theinheritance
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of rhesusblood groups, with R denoting Rh positive,
andr being Rhnegativeallele. Genefrequency takes
into cons deration the numbersof variousgenotypes
inthepopulation, andtherelativedleefrequencies
are determined by application of the Hardy-
Weinberg Law [14].

The present study iscarried out to record the
phenotypic and genotypicfrequency of variousaldes
intheblood groupsof asample of thepopulationin
the Gujrat region, Punjab, Pakistan. The study has
suggested that the blood group frequencies of this
regionaresimilar tothe Asian communities[15], in
the sequenceof B>O>A>AB, withthehighest allele
frequency of Rh positivein the studied Pakistani
populations. Thesefiguresarereported in thehope
that they may be used asreference for studies of
ABO blood groupsby hedth planners, whilemaking
aneffort tofacefuturehedlth challengesinthisregion.

Materialsand Methods
Subjects

A total of 2647 subjects, comprising 2133
(80.59%) male and 514 (19.41%) females, were
screened for blood grouping. The subjectsbelonged
to both rural and urban areas of Gujrat, Punjab,
Pakistan.
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Collection of blood samples

A 2.0ml sampleof blood wasdrawn fromthe
antecubital vein of each subject in a disposable
syringe, and transferred immediately to a tube
containing ethylenediaminetetraaceticacid (EDTA).

Determination of blood groups

Blood grouping was done by the antigen-
antibody agglutination test. Theantiseraused were
obtained from Plasmatic (Kent, UK). PlasmaicABO
monoclond reagentsareinvitro culture supernatants
of hybridizedimmunoglobulin secreting mousecell-
line. For determination of Rh factor, plasmatic anti
D (1.0g) Lo-Duand L O-Du2 monoclonal reagents,
prepared from different antibody producing human
B-lymphocytecdll lines, were used.

Results

Table 1 shows the phenotypic frequency of
ABO blood groupsinthe studied popul ation, with
gender distribution. Thedistribution of phenotypes
inthetotal samplewas0.2489, 0.3691, 0.0688 and
0.3132for groups A, B, AB and O respectively.
Phenotypically B group wasdominant and AB was
rareinbothmaesaswel asfemdes. Table2 depicts
thedigtribution of dldefrequenciesof ABO antigens
inthestudied population, in comparisonwith certain

Tab

lel.

Phenotypic frequencies of variousblood groups (ABO and Rh) inthe studied.

Blood Groups Total Subjects Male Subjects Female Subjects
Complete Rh+ Rh- Complete Rh+ Rh- Complete Rh+ Rh-
A 0.2489 0.2475 0.2830 0.2705 0.274 0.2683 0.2289 0.2329 0.2207
B 03691 0.3652 0.4622 0.3623 0.3687 0.3092 0.3636 0.3571 0.3158
AB 0.0688 0.0680 0.0849 0.0346 0.0210 0.1680 0.0893 0.1021 0.0981
@) 03132 03193 0.1699 0.3326 0.3362 0.2545 0.3182 0.3079 0.3654
Totd 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
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earlier studies. Thedistribution of theallelesinthe
total sample was 0.1740, 0.2229, 0.0435 and
0.5596for 1A, IB, IAIB andi respectively, indicating
that theallelic frequency of O positive group was
higher than theother blood groups. Table 3 compares
thedistribution of allelefrequencies of Rhfactor
antigensinthe Gujrat population with earlier sudies
ondifferent populations. Thedidributionof Rhaldes
was0.7958 and 0.2042 for R and r gene, suggesting
thedominanceof Rhpogtive. Thestudied population
exhibited thefrequency intheorder of i>1B > 1A >
IAIB and R>r respectively.

Discussion

In the study under discussion, the relative
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frequency of the various blood group allelesdoes
not seem to deviate from those which have been
recorded inthepast for most of the Pakistani regions
(Table 2). This study has demonstrated that
phenotypically, therewasadominance of B blood
group (B=0.3652, 0=0.3322, A=0.2475), but the
alele frequency of O blood group was higher
(0=0.5596, A=0.1901, B=0.2503), than the other
blood groups. Thesefindingsareinconsistent with
theresultsobtainedin earlier studiescarried outin
Wah Cantt (0=0.5400, A=0.1813. B=0.2450) and
Punjab division (0=0.5760, 0.2440, B=0.1380),
but significantly higher from the other regions of
Pakistan (Bannu, O=0.2507, A=0.3103, B=0.3623,
Peshawar O=0.3100, A=0.2800, B=0.3400, Swabi,
0=0.3220, A=0.2760, B=0.3040, Hazara,

Table

2.

Alldicfrequency of blood groups(ABO) studied in different popul ations.

Frequency of blood groups

Populations A B AB O References
AmericanIndian 0.0390 0.0110 0.000 0.9500 16
Turky 0.1220 0.1213 0.0085 0.7398 17
Nairobi (Kenya) 0.1580 0.1261 0.0239 0.6900 15
Sudan 0.1814 0.1235 0.0268 0.6683 18
Kuwait 0.1608 0.1400 0.0265 0.6678 19
W.Germany 0.2565 0.081 0.0225 0.6400 20
Ukraine 0.2360 0.2250 0.0704 0.5760 21
Hungary 0.2766 0.1218 0.0423 0.5593 22
Nigeria 0.2443 0.2388 0.0275 0.4894 23
Kenya 0.2620 0.2200 0.0440 0.4748 15
Britain (UK) 0.4170 0.0860 0.0300 0.4670 25
India 0.2470 0.3750 0.0530 0.3250 25
Bannu (Pakistan) 0.3103 0.3623 0.0767 0.2507 26
Peshawar (Pakistan) 0.2800 0.3400 0.0700 0.3100 27
Swabi (Pakistan) 0.2760 0.3040 0.0880 0.3220 28
Hazara (Pakistan) 0.2400 0.3200 0.1100 0.3300 29
Bahawal pur (Pakistan) 0.2100 0.3600 0.0600 0.3700 30
Wah cant (Pakistan) 0.1813 0.2450 0.0517 0.5400 31
Punjab (Pakistan) 0.2440 0.1380 0.0420 0.5760 32
Gujrat (Pakistan) 0.1740 0.2229 0.0435 0.5596 Present study
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Table3.
Frequency of Rhantibody allelein different populations.

Allelefrequency

Populations R r References
Nigeria 0.9430 0.0570 23
Azad Jammu and Kashmir 0.8480 0.1520 33
Kenya 0.8030 0.1970 24
Sudan 0.7436 0.2564 18
Bannu (Pakistan) 0.6720 0.3280 26
Lahore (Pakistan) 0.7170 0.2830 34
Idlamabad (Pakistan) 0.7290 0.2710 35
Wah Cantt (Pakistan) 0.7300 0.2710 31
Peshawar (Pakistan) 0.7680 0.2320 27
Gujrat (Pakistan) 0.7958 0.2042 Present study

0=0.3300, A=0.2400, B=0.3200, Bahawalpur,
0=0.3700, A=0.2100, B=0.3600). However, the
data for the American Indians, Turkey, Nairobi
(Kenya), Sudan, Kuwait, W.Germany, Ukraine,
Hungary, Nigeria, Kenyaand Britain, presentedin
thesame Table, revea sthat thereis dominance of
Ogroup, inthese populaionsin contrast tothe Indo-
Pak sub-continent, in which both B and O groups
show comparable frequency. The least reported
group in al the populations has been AB. These
studies suggest that the heterogeneity in these
populationsisdueto the genetic and environmental
factorswhich arerespongblefor varying frequency
of theblood groups|26]. Perhapsthe environment
of the Indo-pak region helpsin the expression of
blood group B alleles, which are progressively
dominatinginthisregion, rather than the oldest O
blood group.

Intermsof presence of Rh antibody alleles,
thedatafrom severd studieson Pakistani aswell as
African, British and other countriespopulationsis
comparedin Table 3. The present study hasshown
0.7958 Rh positive allelesand 0.2042 Rh negative
cases, which are very close to those for Kenya
(R=0.8030 r=0.1970) and Peshawar (Pakistan,

R=0.7680, r=0.2320) populations, suggesting that
there is no significant difference between the
frequencies for these populations. However the
frequency of Rh positivealleleswaslessthan the
Nigerian population (R=0.9430, r=0.0570). These
findingssuggest that Gujrat popul ation seemsto show
the highest rate of Rh positive allelescompared to
the other regions of Pakistan studied sofar (Table
3).

It is well known that blood groups are
associated with severd diseases, likecardiovascular,
obesity, osteoarthrosis, erthroblastosisin neonates
and many other diseasesespecidly, osteoporossand
suicide rate in different nations [2-12]. The
prevaenceof ogteoporogsintheproxima femur and
lumbar spineaveraged2.3- and 1.7-fold higherin
womenwith blood type AB than inthosewith blood
type O. Thus, ABO blood group status seemsto
haveasignificant relationship to the preva ence of
osteoporosisin postmenopausal women [36]. Lester
[ 7] hasrecently demonstrated that Blood typesare
one of the strongest predictors of national suicide
rates. He studied that inasample of 51 nations, the
suicide rateswere negatively associated with the
proportion of people with Type O blood, while
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homiciderateswere positively associated with A
and B blood groups. Thedatagenerated inthe present
study may beuseful for heglth planners, whilemaking
effortsto face the future health challengesin the
region. Inshort, generation of asimple database of
blood groups, not only provides data about the
availability of human blood in case of regional
calamities, but also servesto enable insight into
possibilitiesof future burden of diseases.
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