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Abstract
Present study was designed to assess the distribution patterns of blood groups in district Kangra of Himachal Pradesh and
their relationship with hypertension and migraine. The data of age, sex, ABO blood type and pathological status of patients
of different diseases i.e. hypertension and migraine (252 hypertension patients i.e. 165 males and 87 females, and 263
migraine patients i.e. 99 males and 164 females) were collected from various zonal hospitals at Kangra, Dharamshala,
Palampur and Dr. R.P. Medical College, Tanda, Kangra, H.P (India) and from the individuals by scheduling, interviewing
and questionnaire methods. The control sample was taken from the blood bank donors. The distribution pattern of ABO
blood groups was B (35.269%) > O (26.409%) > A (24.121%) > AB (14.201%). The phenotypic distribution in blood groups
A, B, AB and O was found to be 0.2412, 0.3527, 0.2641 and 0.1420, respectively.The incidence of hypertension was found to
be highest in blood group O (43.25%) followed by group A (27.78%), group B (22.62%), group AB (6.35%). The frequency
of migraine was highest in blood group O (30.03%) followed by group A(29.28%), then group B (28.52%) and group AB
(12.17%). The relative risk for hypertension and migraine was found to be highest in group O and lowest in group AB. From
the present study it was concluded that blood group B is the most prevalent in district Kangra of Himachal Pradesh and least
prevalent is AB.
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Introduction
The ABO blood group system was the first human blood group
system to be discovered1. Most geneticists believe that genetic
factors are involved in susceptibility and resistance to many
“non-mendelizing” human diseases. It seems, therefore,
reasonable to look for disease associations among genetic
polymorphisms and a great deal of work has already been done
with blood groups in this field. Since the discovery of the ABO
blood groups by Landsteiner and his pupils comprehensive work
have accumulated in the literature on the relation of ABO blood
group to blood transfusion, on its anthropological and genetic
applications, on its use in medico legal, identification on
disputed paternity and, on its significant association with the
relative susceptibility to various diseases.
The vast interest arising out of a blood group lies in the fact that
the character of the ABO blood groups is exclusively and
integrally heritable, genetically determined at conception and
remain fixed for life, hence its frequency distribution follows a
known pattern governed by gene transmission from generation
to generation and varies with the race and geographical
distribution of human being2. The ABO blood type, an easily
accessible factor in patient’s genetic make-up has been
associated with many diseases, though the explanation for the
association between ABO blood groups and some diseases is
still unclear. Blood cellular genes and gene aberrations may be
associated with the diseases3.
Definition of hypertension is difficult and by necessity it is
arbitrary. Sir George Pickering first formulated a concept that
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blood pressure in a population is distributed continuously as a
bell-shaped curve with no real separation between normo
tension and hypertension. Again hypertension may be defined as
the sustained elevation of systemic arterial to a level that places
the patients at increased risk for target organ damage4-14.
According to most accepted opinion the sustained systemic
arterial pressure. More than 140/90 mm Hg should be
considered hypertensive and should get treatment. In other
words, hypertension is defined as sustained increase in blood
pressure exceeding 140 over 90 mm Hg. Migraine is a common
subtype of headache. Migraine and hypertension are common
conditions that frequently coexist.

Material and Methods
The present study was carried out in the Department of Biology
and Environmental Sciences, College of Basic Sciences, CSK
Himachal Pradesh Krishi Vishvavidyalaya, Palampur, H.P.
Kangra is the most populated district of Himachal Pradesh,
India with a total population of approximately 13, 38,536, an
area of 5,739 sq km and sex ratio of 970:1000 (female: male).
Data pertaining to the ABO and Rhesus blood groups of 4063
donors were collected from district Kangra. The donors of both
the sexes were tested for their blood groups using Anti-A, AntiB and Anti-D anti sera. Rhesus negative groups were confirmed
by two potent monoclonal IgM Anti-D anti sera. Grouping was
carried out at all hospital blood banks affiliated with the Dr. R.
P. Medical College, Tanda, District Kangra, Himachal Pradesh
and civil hospitals/ dispensaries located in the district.
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The data of age, sex, ABO blood type and pathological status of
patients of different diseases i.e. hypertension and migraine
were collected from various zonal hospitals at Kangra,
Dharamshala, Palampur and Dr. R.P. Medical College, Tanda,
Kangra, H.P (India) and from the individuals by scheduling and
interviewing methods.
ABO Methodology: The antisera used for blood grouping in
this study were provided by monosera. Monosera
immunoglobulins are produced from individual cell lines; hence
they are identical in their chemical structure and biological
activity.
Principle: Human red cells possessing A and/or B blood group
antigen(s) were agglutinated by monosera directed towards
respective antigen(s) indicating a positive test result. Absence of
agglutination of red cells with monosera indicates a negative
test result and therefore absence of corresponding antigen(s).
Absence of both A and B blood group antigens are indicative of
blood group O. The blood samples were tested immediately
after collection, in case of delay in testing the sample was stored
at 2oC to 8oC up to two days.
The blood group frequencies and incidence of various diseases
in different blood groups were compared using Chi-square (χ2)
test for their independence. The data were tested for their
significance using χ2 test of significance.

Results and Discussion
For the assessment of distribution pattern of ABO blood groups
a population of 4063 donors was taken. This population was
taken as control. A population of 252 hypertension patients was
taken to identify the relationship of ABO blood groups with
hypertension. For migraine a population of 263 patients was
taken. The results are shown in tables and figures. All
comparisons between hypertension and migraine in ABO blood
groups were statistically analyzed by χ2test.
The ABO blood group distribution varies in different
geographical and ethnic groups, and socio-economic groups15.
In India, the ABO blood group frequency is variable, the
frequency for B ranges from 6 % in negritos of Andamans to 48
% in Birijas of Bihar while A group is 20-30 % in Western and
Eastern Himalayas16. The blood group frequency in North India
is B>O>A>AB17. The state of Punjab in North India is inhabited
by a mixed population of Caucasian and Indoscythian racial
stock, and the blood group frequency in Punjab is B (34-39
%)>O (30.0-31.5 %)>A (20 %)>AB (7.8 %)17.
It was found that blood group B was most prevalent in district
Kangra (35.27 %), followed by blood group O (26.41 %), then
group A (24.12 %) and least prevalent was group AB (14.20 %).
Among all the Rhesus positive donors blood the trend for
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prevalence was B (32.734 %)>O (24.588 %)>A (21.364 %)>AB
(12.675 %). Among Rhesus negative donors it was A (2.757
%)>B (2.535 %)>O (1.821 %)>AB (1.526 %) as shown in table1, figure-1.
Association of Blood groups with Hypertension: Figure-2
shows that in hypertensive patient’s maximum incidence for the
disease was found in blood group O and minimum in group AB.
In Rh+ve individuals maximum incidence was found in blood
group O and minimum in AB. In Rh-ve individuals maximum
incidence was found in group O and minimum in group AB as
shown in table-2. The disease was found to be statistically
associated with blood groups.
Earlier studies observed that individuals of African descent with
elevated BP had a significantly higher frequency of low-renin
hypertension when compared with European hypertensives.
Although the reason for the possible protective effect of the A
antigen is not well understood, it may be speculated that since
blood pressure is multifactorial, perhaps the ABO antigens play
a role by influencing renin levels and affecting plasma
angiotensin and aldosterone secretion, thus indirectly
influencing arterial pressure18,21.
Maxwell and Maxwell found that the chances of hypertension in
Glasgow were highest in blood group O patients (53.04%),
followed by A (33.62%), then B (11.02%) and lowest were in
AB (2.32%)19. Alam et al. observed no significant difference in
systolic and diastolic blood pressure among all blood groups20.
However, significant differences existed between the two sexes
within blood group O for systolic blood pressure, A and O
groups for diastolic blood pressure. Significant differences in
systolic blood pressure were found between A+ve and O+ve
phenotypes only. A-ve males had lower systolic blood pressure
than O-ve males.
Previous investigators have reported higher diastolic pressures
in subjects with blood group O than in their siblings with other
ABO blood types from a study of 5777 members of 1068
Brazilian families. The importance of genetic factors in familial
aggregation of blood pressure level has been shown repeatedly.
Previous investigators have reported higher diastolic pressures
in subjects with blood group O than in their siblings with other
ABO blood types from a study of 5777 members of 1068
Brazilian families21.
Association of Blood Groups with Migraine: Migraine is a
common subtype of headache. Epidemiological studies have
revealed that migraine could be an independent risk factor for
ischemic stroke even in elderly subjects. Arterial stiffness is one
of the major pathophysiological bases of stroke.
Figure-3 shows that in migraine patient’s maximum incidence
was found in blood group O and minimum in blood group AB.
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The incidence for the disease was highest in group B in case of
Rh+ve individuals and lowest in group AB. In case of Rh-ve
individuals maximum incidence for the disease was found in
group A and minimum were in group AB as shown in table-3.
The disease was found to be statistically not associated with
ABO blood groups.

3.

The absence of both the antigens and presence of both A and B
antibodies may be responsible for higher incidence of migraine.
When any of the two antigens or antibodies is absent the
chances for the occurrence of the disease may decrease. As both
the antigens are present or both the antibodies become absent
the chances for the disease may decrease. Thus, both the
antibodies i.e. A and B antibodies may have a cumulative effect
on the occurrence of migraine.
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This study shows that blood group B is the most prevalent blood
group in the district Kangra of Himachal Pradesh. Frequency of
occurrence of hypertension was found to be highest in blood
group O. Similarly the frequency of occurrence of migraine was
found to be highest in group O. Earlier studies show that
migraine and hypertension coexist. Thus, from the present study
we speculate that since blood pressure is multifactorial, perhaps
the ABO antigens play an indirect role in influencing arterial
pressure and migraine. However, further global epidemiological
and genetic studies are needed to be carried out.
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Migraine and hypertension are common conditions that
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4.

Conclusion

We thank all the Medical Officers of various reputed hospitals,
blood banks, dispensaries, Dr. R. P. medical college Tanda of
district Kangra and University Health Centre, CSKHP KV,
Palampur.

References
1.

Landsteiner K., Überaggluti nationser scheinungen normal
enmenschlichenblutes, Wien Klin Wochenschr, 14, 11321134 (1901)

2.

Mourant A.E., Kopec A.C. and Domaniewska-Sobczak K.,
Blood groups and diseases, Oxford University Press,
Oxford (1978)

International Science Congress Association

Dave V.P., Kaul D. and Sharma Y.P. Significance of blood
cellular lxr-_ gene aberration in coronary heart disease
subjects, Res J Recent Sci, 1(1), 69-72 (2012)
Aird I., Bental H.H. and Bingham J., An association
between blood group A and pernicious anemia, BMJ, 2
(4995), 723-724 (1956)

10. Buckwalter J.A., Wohlwend E.B. and Colter D.C., et al.
ABO blood groups and disease, JAMA,162(13), 1210-1215
(1956)
11. Callender S.T., Denborough M.A. andSneath J.,Associaton
between blood group A and pernicious anaemia, Brit J
Haemat, 3, 107(1957)

13. Clarke C.A., Evans D.A.P. and McConnel R.B., et al.
Secretion of blood group antigens and peptic ulcer, BMJ,
1, 603-607 (1959)
14. Dickey W., Collins J.S. and Watson R.G., et al. Secretor
status and Helicobacter pyroli infection are independent
risk factors for gastro-duodenal disease, Gut, 34, 351 – 353
(1993)
15. Beardmore J.A. and Karimi-Booshehri F., ABO genes are
differently distributed in Socio-Economic groups in
England, Nature, 303, 522-524 (1983)

14

ISCA Journal of Biological Sciences ______________________________________________________________ ISSN 2278-3202
Vol. 1(2), 12-16, June (2012)
ISCA J. Biological Sci.
16. Barua S., Human Genetics: An anthropological
perspective. Classique Books, Kolkata (2002)
17. Bhasin M.K., Walter H. and Danker-Hopfe H., The
distribution of genetical, morphological and behavioral
traits among the people of Indian region,Kamla-Raj
Publishers, New Delhi, (1992)
18. Robinson M.T., Wilson T. and Nicholson G.A., et al. AGT
and RH blood group polymorphisms affect blood pressure
and lipids in Afro-Caribbeans, J Hum Hypertens,18, 351363(2004)

20. Alam M., Wardell J. and Anderson E., Effects of first
myocardial infarction on left ventricular systolic and
diastolic function with the use of mitral annular velocity
determined by pulsed wave Doppler tissue imaging, J Am
Soc Echocardiogr, 13, 343-352(2000)
21. Nance W.E., Krieger H., Azcvedo E. andMi M.P., Human
blood pressure and the ABO blood group system: an
apparent association, Hum Biol, 37, 238 (1965)
22. Prentice D. and Heywood J., Migraine and hypertension. Is
there a relationship? Aust Fam Physician, 30(5), 461465(2001)

19. Maxwell R.D.H. and Maxwell K.N., ABO blood groups
and hypertension, BMJ, 16, 179-180 (1955)
Table-1
Frequency distribution of Rh and ABO blood groups
Number of female donors
Blood groups
Number of male donors
592 (14.571%)
276 (6.793%)
A+
64 (1.575%)
48 (1.181%)
A911 (22.422%)
419 (10.312%)
B+
83 (2.043%)
20 (0.492%)
B364 (8.959%)
151 (3.716%)
AB+
42 (1.034%)
20 (0.492%)
AB666 (16.392%)
333(8.196%)
O+
55 (1.354%)
19(0.468%)
O2777 (68.35%)
1286 (31.65%)
Total

Total number of donors
868 (21.364%)
112 (2.757%)
1,330 (32.734%)
103 (2.535%)
515 (12.675%)
62 (1.526%)
999 (24.588%)
74 (1.821%)
4063 (100%)

Table 2
Frequency of distribution of Rh and ABO blood groups in Hypertension patients
Blood groups
Number of male patients
Number of female patients
Total number of patients
41 (16.26%)
17 (6.75%)
58 (23.02%)
A+
07 (2.78%)
05 (1.98%)
12 (4.76%)
A14 (5.56%)
19 (7.54%)
33 (13.1%)
B+
11 (4.37%)
13 (5.16%)
24 (9.52%)
B04 (1.59%)
08 (3.17%)
12 (4.76%)
AB+
00
04 (1.59%)
04 (1.59%)
AB45 (17.86%)
14 (5.55%)
59 (23.41%)
O+
43 (17.06%)
07 (2.78%)
50 (19.84%)
O165 (65.48%)
87 (34.52%)
252 (100%)
Total

Blood groups
A+
AB+
BAB+
ABO+
OTotal

Table-3
Frequency distribution of Rh and ABO blood groups in Migraine
Number of male patients
Number of female patients
35 (13.31%)
26 (9.89%)
04 (1.53%)
12 (4.56%)
23 (8.75%)
50 (19.01%)
00
02 (0.76%)
14 (5.32%)
17 (6.46%)
01 (0.38%)
00
21 (7.98%)
50 (19.01%)
01 (0.38%)
07 (2.66%)
99 (37.64%)
164 (62.36%)
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Total number of patients
61(23.20%)
16 (6.09%)
73 (27.76%)
02 (0.76%)
31 (11.79%)
01 (0.38%)
71 (26.99%)
08 (3.04%)
263 (100%)
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Figure 1
Distribution of ABO and Rh blood groups
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Figure 2
Distribution of ABO blood groups in Control and Hypertensives
DF=3, P> 0.01 Significant
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Figure-3
Distribution of ABO blood groups in Control and Migraine
DF= 3, P>0.01 Not Significant
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