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1. Introduction

2.Materials  and Methods

Hypertension may be defined as the sustained elevation of systemic arterial  pressure to a level 
that places the patients at increased risk for target organ damage. According to most accepted 
in place of opinion classification the sustained systemic arterial pressure. More than 140/90 
mm Hg should be considered hypertensive and should get treatment. Individuals are grouped 
as either RH 'positive' or RH 'negative' based upon the presence or absence of the major D 
antigen on the surface of their red blood cells, and more than 46 other antigens, including the 
CcEe series, have been identified. Using Southern blot analysis, it has been determined that the 
RH locus is composed of two homologous structural genes, one encoding the RH D polypeptide 
and the other encoding both the Cc and the Ee polypeptides. These findings provide support for 
linkage and association of the hypertension gene locus to hypertension in that descent and 
suggest some similarities in the genetic basis of essential hypertension in populations of 
different ethnicity. The four groups are determined by presence or absence of antigen A (β) 
and/or antigen B () on the red blood cells, and therefore, an individual is either group A, B, AB 
or O (O denoting the absence of antigen A and antigen B). In addition it has been shown that, 
corresponding to the antigens 'A' and 'B', there are antibodies anti-A (α) and anti-B (β) which 
occur as agglutinins in the sera of individuals whose red cells lack the corresponding antigen. 
This study was taken up as there was no clear data on relation between hypertension and ABO 
and Rhesus blood group system.

Definition of hypertension is difficult and by necessity it is arbitrary.  
Sir George Pickering first formulated a concept that 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 damage [1-20]. 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. 
Landsteiner discovered the phenomenon of allow-agglutination in 
1900 [16-33]. In 1901, he published the results of experiments 
which made it possible to divide the population into 3 groups, 
which he called A, B and O. A year later the existence of a fourth, less 
common group AB was established. This marked the beginning of 
the whole subject of blood transfusion practicable and for this 
reason; Landsteiner was awarded Nobel Prize in 1930.The four 

groups are determined by presence or absence of antigen A(α) 
and/or antigen B() on the red blood cells, and therefore, an 
individual is either group A, B, AB or O (O denoting the absence of 
antigen A and antigen B) [30-45]. In addition it has been shown 
that, corresponding to the antigens 'A' and 'B', there are antibodies 
anti-A (α) and anti-B (β) which occur as agglutinins in the sera of 
individuals whose red cells lack the corresponding antigen. 

This study was carried out in two groups of subjects to 

determine the association between blood groups and 

hypertension. 

Control group: - This group consisted of normal healthy 
subjects in specific age group of 20-70 years. Both males and 
females were included in this group Normal healthy subjects 
attending general medicine outpatient department, Meenakshi 
General Hospital, Enathur who were selected for the control group. 
The controls were age and sex matched.

Study group: -These groups consist of specific group of patients 
suffering with essential hypertension and attending general 
medicine, Outpatient department, Meenakshi general hospital, 
Enathur. The patients were in the age group of 20-70 years with 
essential hypertension. Study group included both male and 
female subjects.
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P r o c e d u r e :  B l o o d  g ro u p  i s  d e t e r m i n e d  by  s l i d e  
haemagglutination technique. 2-5% suspension of red blood cells 
was prepared in normal saline (0.85g/dl sodium chloride in 
distilled water) Preparation method given below. Mix 1 drop of 
blood with 1 ml of normal saline. This provided the red cell 
suspension. On one half of glass slide,  one drop of Anti-A (Blue 
color)-human poly clonal or murine monoclonal blood grouping 
serum was placed. On the other half of a glass slide one drop of Anti-
B (yellow color)-human poly clonal or murine monoclonal blood 
grouping serum was placed. Using a Pasteur pipette  one drop of 
red blood cell suspension was added to each half of the slide. With 
separate applicator , the serum was well mixed back and forth and 
observe for agglutination.

ii) Determination of Rh group :- Rh factor determined using same 
procedure on a clean glass slide  by placing  one drop of Anti-D 
serum is placed by using Pasteur pipette and then one drop of 
whole blood is added to Anti-D sera and with the help of applicator 
stick cell serum mixture was finally  mixed well. Then the slide was  
tilted back and forth and observed for agglutination. Then the tests 
that showed no agglutination within two minutes were considered 
negative.

Determination of blood pressure: -  Blood pressure was recorded in 
the hypertensive's and normal individuals by the Plapatory & 
Auscultator methods introduced by Riva Rocci.

3. Results

4.Discussion

 Size of sample: - Both the control and study group consisted of 

800 subjects of this 418 subjects, were males and 382 subjects 

were females.   In control group, 141 subjects were males, 159 

were females. In the study group,  277 subjects were males and 

223 subjects were females.

randomly selected and examined for their ABO and Rh status. The 
results are shown in tables, all comparisons between hypertensive 
in ABO blood groups and Rh system were statistically analyzed by 

2X  test.

Inclusion criteria: - The subjects whose blood pressure was 

more than 140/90 mm Hg were included in the study group. Only 

normal healthy subjects whose systolic blood pressure in the 

range of 110-139 mm of Hg, and diastolic blood pressure in the 

range of 60-89 were included in the control group.

Exclusion criteria:- Subjects with Diabetes mellitus type-1 and 

type-2 were not included and subjects suffering from renal 

hypertension whose serum creatinine levels  above 1.5 g/dl were 

not included in the study in the study.

I) Determination of ABO and Rh blood group: 

2.1.Subjects from both the groups were tested for following tests:

Interpretation of Result:

Key: + = Agglutination,   = No agglutination

Reagents 

Anti-A

+

-

+

-

Anti-B

-

+

+

-

Group

AB

B

AB

O

Interpretation

 This study  to identify the  association between blood groups 

and hypertensive was carried out on 800 subjects, out of which 500 

are hypertensive and the remaining 300 were controls, who were 

Please refer vide Table- I and fig- I.  It appeared that the 
incidence of hypertensive was increased by 3% in blood group 'B' 
and it showed a decrease in the people having  in blood group 'A'. 
On statistical analysis it is not significant (p>0.05). Therefore it can 
be concluded that there is no association between ABO blood 
groups and essential hypertension, in other words it is not 
genetically related. Please refer vide Table-II and fig-II. That shows 
in controls and hypertensives. It is observed in control group that, 
the percentage of females in blood group 'O', 'B' and 'AB' has 
increased. But however, this is statistically not significant p 
is>0.05.  Therefore it  that incidence of various blood groups in the 
two genders does not vary significantly, in other words inheritance 
of ABO blood group is not related to gender. So in hypertensive 
group it is observed that the incidence of O, A and B blood group is 
reduced. But it was not statistically significant. (P>0.05). It has 
been observed that in different regions of the world, there was 
specific ABO blood group distribution. Blood group O was the most 
common group on India as evident from various studies. More than 
60% of the population in India has blood group A and O. The least 
common group is AB blood group. Similar pattern was also seen in 
IHD patients. In USA, England, Africa, Australia and Saudi Arabia 
majority of the people have blood A and O. Mean age was found to 
be almost similar in different ABO blood group in our study. Similar 
results were seen other studies. Sex distribution had no significant 
association with the blood group. The recent studies have also 
shown similar results. Although numerous studies have revealed 
genetic influences on blood pressures, only recently have genetic 
influences on physiological mediators been defined and genetic 
markers have not been identified.
      Our results are in consistent with the recent studies. Therefore 
this study shows that there was no correlation between tendencies 
for developing hypertension with a particular blood group. 
Further investigations in other settings with much larger study 
population are necessary to more fully elucidate these findings. 
Our study also suggests that hypertension is not related to blood 
group or any gender. It was also observed that the percentage of 
Rhesus negative (Rh -ve) individuals in the hypertensive's was 
increased by 6% and it was found to be statistically significant. This 
interesting correlation has to be explored further. 

TABLE - I : Distribution of ABO blood groups in Controls and in 

Hypertensives

Control Hypertensive Total

O

A

B

AB

TOTAL

375

150

226

49

800

139(46.3%)

62(20.6%)

79(26.3%)

20(6.66%)

300

236(47.2%)

88(17.6%)

147(29.4%)

29(5.8%)

500

Blood Group

DF = 3 ,        X2 = 1.8252
0.95 > p > 0.05 , NON SIGNIFICANT

Fig-I. Distribution of ABO blood groups in controls and hypertensive



TABLE - II. Distribution of ABO blood groups in Control and in Hypertensive's in the both gender

Control

Normal Control

Hypertensive

Hypertensive

O

A

B

AB

TOTAL

60 (43.16%)

35 (56.40%)

37 (46.80%)

9 (45%)

141 (47%)

79 (56.83%)

27 (43.50%)

42 (53.10%)

11 (55%)

159 (53%)

139 (46.30%)

62 (20.60%)

79 (26.30%)

20 (6.66%)

300

123 (52.11%)

49 (55.60%)

92 (62.50%)

13 (44.80%)

277 (55%)

113 (47.88%)

39 (44.30%)

55 (37.40%)

16 (55.10%)

223 (45%)

236 (47.20%)

88 (17.60%)

147 (29.40%)

29 (5.80%)

500

Blood Group

Blood Group

DF = 3
2X  = 3.0766

P > 0.05

NON SIGNIFICANT                                                                                                                             

DF = 1
2X  = 0.000045                                                                                        

0.995 > p > 0.99                                                          

NON SIGNIFICANT                                               

DF = 1
2X  = 0.19955

0.95 > P > 0.05

NON SIGNIFICANT        

DF = 3
2X  = 5.4139

P > 0.05

NON SIGNIFICANT                                                                                                                             

Fig – II : Distribution of ABO blood groups in Control and 

Hypertensives i n both the gender 
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Male MaleFemale FemaleTotal Total

Fig – III (Please vide table-3) Distribution of Rh factor in 

Controls and Hypertensives

TABLE - III: Distribution of Rh factor in Normal Controls and in 

Hypertensives

Control Hypertensive Total

Rh+ ve

Rh- ve

TOTAL

726

74

800

283(94.3%)

17(5.66%)

300

443(88.6%)

57(11.4%)

500

Rh Factor 

2DF  = 1 ,        X  = 7.34211

0.01 > p > 0.005

SIGNIFICANT
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Rh+ ve

Rh –ve

Total

131 (92.90%)

10 (7.09%)

141 (47%)

152 (95.60%)

7 (4.40%)

159 (53%)

283 (94.30%)

17 (5.66%)

300

247 (89.18 %)

30 (10.82%)

277 (55%)

196 (87.89%)

27 (12.10%)

223 (45%)

443 (88.60%)

57 (11.40%)

500

Male MaleFemale FemaleTotal Total

TABLE - IV. Distribution of Rh factor in both sex, in Controls and in Hypertensives



Fig - IV. Distribution of Rh factor in both sex, in Controls and in 

Hypertensives
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