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Abstract

A case control study was undertaken to find a possible relationship of A,B,AB and O blood groups with
scavenging enzymes superoxide dismutase ,catalase and antioxidant glutathione in patients with
essential hypertension in the age group of 45 to 65 year and compared with normal healthy controls of
the same age group.Thiobarbituric acid test was used for the estimation of lipid peroxide in
plasma.Haemolysate was used for the assay of superoxide dismutase , catalase activity and glutathione
concentration .The plasma lipid peroxide levels were increased significantly in all the hypertensive
patients predominantly in group A and B. Concurrently significant decrease in the activities of
scavenging enzymes and glutathione levels were found in these group patients. Accounting all the data
together it is suggested that in comparison to blood group O, patients with blood group A, B and AB,
possess specific blood group substances that may interfere in inducing required amount of superoxide
dismutase and catalase with rapid depletion of red blood cell glutathione to counteract with free radical
generation resulting in oxidative stress in them.
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Introduction revealing association between different blood
) . groups and the presence of hypertension in a
Blood groups are genetically transmitted large population are available. Maxwell &

glycoconjugate  structures  with  antigenic Maxwell,(1955), Kesloot &Vanhouten(1974),
(agglutinogen) properties located within red Galegzzi & Gualandri (1975) , Miller et al

blood cells. Abdulganiyu, (2016) .They tend to (1979) , Kark & Friedlander (1984) ,
provoke antigen-antibody reaction in presence Nemesure et al (2006).Scientists recognized
of a specific antibody (agglutinin) in plasma. that there is inherited predisposition to arterial
The ABO system is the most common and hypertension. Broadbent & Broadbent

important antigenic system in red blood cells (1897),Albutt (1915) ,Platt (1947). Free
and has great relevance for blood transfusion in radicals are placed as ir’nportant biochemical

humans. Apart from their matching role in blood
transfusion these specific antigens are known to
play their important role in regulation of various
biochemical and immunological reactions in the
body.Calafell (2008).The historical evidence

intermediates and have been implicated in a very
large number in biological consequences. In
several human and animal models, a link
between oxidative stress and hypertension ha
been established.Griending et al (2021). To
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prevent an overload of free radicals the human
body utilizes sophisticated complex defense
system of, scavenging enzymes; superoxide-
dismutase(SOD), catalase (CAT), reduced
glutathione (GSH), produced at cellular level
which decreases the concentration of the
harmful oxidants in the tissues by functioning as
free radicals scavengers and they are found to be
preventive for the pathophysiological and
metabolic disorder including cardiovascular
diseases; atherosclerosis, hypertension .Fukai
and Ushio-Fukai (2011). Human body in its
innate intelligence has strategically placed these
scavenging enzymes in the cells to provide us
protection and dysregulation of these enzymes
results in oxidative stress which is the
pathogenic outcome of oxidant over production
that supercedes the cellular antioxidant capacity
leading to vascular abnormalities, endothelial
dysfunction and hypertension .Touz (2004),
Ulker et al (2003).0Our blood group and also the
enzyme activities are genetically depentdent.It is
therefore possible that there may be variation in
various individuals. The possibility that the
scavenging enzymes are preventive against the
onset of hypertension and therefore in different
blood group individuals the activity of these
enzymes may vary. The present study has
therefore been undertaken to investigate the
possible relationship of different blood groups
(A, B, AB and O) with scavenging enzymes
(SOD and CAT), reduced glutathione and lipid
peroxides in hypertensive patients.

Materials and Methods

The study was performed on 120 subjects
divided into normal healthy n=60 and
hypertensive n=60. These were again divided
into four groups based on their blood groups A,
B, AB, and O of healthy and hypertensive and
containing n=15 subjects in each group. Patients
attending medical OPD of General Medicine of
Rama Medical College, Hospital & Research
Centre were selected for the study. Some
patients were outdoor patients whereas others
were indoor patients of the hospital. According
to the Seventh Report of the Joint National
Committee  on  Prevention,  Detection,
Evaluation, and Treatment of High Blood
Pressure (JNC7), Hypertension can be defined
as a persistent elevation of systemic arterial
blood pressure. The diagnosis of hypertension is
made when the blood pressure is greater or equal

to 140 mmHg and or 90 mmHg on two or more
occasions (JNC7) Chobanian et al (2003). The
study consists of the anthropometric assessment
that includes age, body mass index (BMI)
systolic and diastolic  blood  pressure
(SBP&DBP) pulse rate (PR) and oxidant-
antioxidant assay which include estimation of
lipid peroxides,assay of superoxide dismutase
(SOD) ,catalase (CAT) activity and estimation
of reduced glutathione(GSH) .

Inclusion criteria- Diagnosed cases of
essential hypertension reported to be suffering
from 1-5 years were taken for the study.
Hypertension in some of the patients was
reported as a hereditary disease. All the patients
were males in the age group of 45-65 years. Age
was recorded for the information provided by
the respondents. Individuals with systolic blood
pressure 120mmHg (up to 122 mmHg) and
diastolic blood pressure below or equal to 80
mmHg respectively were considered as normal
healthy. Patients with systolic blood pressure
(SBP) >140mmHg and diastolic blood pressure
(DBP) > 90mmHg were considered as patients
with essential hypertension.

Exclusion criteria- Patients with diabetes,
congestive heart failure/heart block, malignant
clinically significant hematological disease,
anemic patients, infectious diseases, Rh
negative blood group patients, female
hypertensives, cigarette smokers, alcoholics and
those who are in current use of any medication
including dietary supplements were excluded
from the study. Ethical Consideration - The
study process was started after obtaining ethical
approval from the institutional ethical
committee. All the patients who fulfill the
necessary criteria were subjected to a detailed
history and thorough clinical examination, data
were collected. Those patients who fulfilled the
criteria for inclusion in the study were fully
reassured and explained about the procedure of
the study. BMI was calculated by dividing
weight in kg and height in m? kg/m?.According
to the proposed criteria of the World health
organization (WHO) .BMI was categorized as
underweight (<18.5 kg/m?), normal weight
(18.5-24.9  kg/m?), over -weight (<25-
29.9kg/m?) and obese (>30kg/m?). The blood
group was determined in all the patients
separately by the wuse of monoclonal
agglutinating antibodies .Dacie and Lewis
(2001).Thiobarbituric acid (TBA) test was used
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to estimate lipid peroxide.Ohkawa et al (1979).
Superoxide dismutase (SOD) activity in
hemolysate was determined by using
spectrophotometric ~ method.McCord  and
Fridovich (1969). Catalase activity was
determined using spectrophotometric method of
Aebi Aebi (1984). Total serum protein was
estimated by Lowry method .Lowry et al (1951
) The concentration of GSH was determined in
hemolysate by the method of Ernst
Beutler.Beutler et al (1963).

Statistical Analysis-

Mean and standard deviation (S.D) was
calculated separately for all the groups and
compared with normal healthy control groups.
Unpaired student's t-test was performed to find
the source of variation for the normally
distributed parameters. P<0.05 was considered
as significant, P<0.001 highly significant.

Results

The results presented in Table 1-4 and Figure 1-
4 shows the anthropometric parameters of
healthy and hypertensive male patients of blood
group A, B, AB and O of age group (45-65)
years mean age; 57.86 + 4.45, 52.93 + 4.92,
55.46+3.83 and 50.33 + 2.89 respectively.

The analysis of data shows significant
increase in the body mass index (BMI) in group
A (15.04 %; P< 0.001), B (12.95%; P< 0.05),
AB (9.72%; P<0.05) and O (8.28%; P< 0.05)
hypertensives compared with healthy men.
While comparing BMI of hypertensive subjects
between groups there was mild non-significant
change in group B (2.11%), AB (3.25%), O
(3.62%), compared to group A.

When systolic and diastolic blood
pressures (SBP and DBP) were recorded
significant increase of SBP in group A (42.84%;
P<0.001), B (36.40%; P< 0.001), AB (32.84%;
P<0.001) and O 31.60%; P<0.05) was found
when compared with healthy controls of
respective groups. While comparing SBP of
hypertensive  subjects  between  groups
significant decrease has been observed in group
B (4.34%; P<0.05), AB (5.04; P<0.05) and O
(7.25%; P< 0.001) hypertensives as compared to
group A. The DBP was found to be increased
significantly (P<0.001) in all the hypertensive
patients compared to normal healthy control.
The increase in group A (28.93%), B (21.98%)
AB (25.01) and O (23.09%) have been observed.
When the DBP of group A hypertensives was
compared with the DBP of group B, AB and O
non significant decrease in group B (3.86%) and
AB (2.95%) has been observed except group O
(4.85% ; P<0.05) .

Table-1 Anthropometric parameters of normal healthy and hypertensive patients of blood

group A. (Mean age 57.86 + 4.45)

Parameters Normal healthy Hypertensives Percent increase
BMI? 23.00+2.28 26.46+3.24" 15.04
SBPP 120.27+3.03 171.80+6.94" 42.84
DBP® 78.80+2.70 101.60+6.54" 28.93
PR® 78.73+1.43 87.73+4.19" 11.43

Units a = kg/m?; b = mmHg; ¢ = beats /minute.
Values are expressed as mean +S.D of 15

subjects compared to normal healthy control.

“P< 0.001.




5217

Journal of Positive School Psychology

Figure-1
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Table-2 Anthropometric parameters of normal healthy and hypertensive patients of blood

group B. (Mean age 52.93+ 4.92 year)

Parameters Normal healthy Hypertensives Percent increase
BMI? 22.93+£3.16 25.90+3.67" 12.95
SBPP 120.47+3.03 164.33+9.09™ 36.40
DBP® 80.07+3.08 97.67+7.48™ 21.98
PRC 77.53+3.68 82.8046.72" 6.79

Units a = kg/m?; b = mmHg; ¢ = beats /minute.
Values are expressed as mean +S.D of 15
subjects compared to normal healthy control.
“P< 0.05, "P<0.001.




Dr. Shalini Arora et al. 5218

Figure-2
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Table -3 Anthropometric parameters of normal healthy and hypertensive patients of
blood group AB. (Mean age 55.46+ 3.83 year)

Parameters Normal healthy Hypertensives Percent increase
BMI? 23.33+2.42 25.60+3.18" 9.72

SBPP 122.80+2.39 163.13+9.30™ 32.84

DBP® 78.87+4.05 98.60+3.79™ 25.01

PR® 78.73+£3.19 85.60+6.66" 8.72

Units a = kg/m?; b = mmHg; ¢ = beats /minute.
Values are expressed as mean +S.D of 15
subjects compared to normal healthy control.
“P< 0.05, "P<0.001.
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Figure-3
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Table -4 Anthropometric parameters of normal healthy and hypertensive patients of
blood group O. (Mean age 50.33+ 2.89 year)

Parameters Normal healthy Hypertensives Percent increase
BMI? 24.63+3.50 27.42+3.31" 11.32

SBPP 121.07+4.40 159.33+5.37" 31.60

DBP® 78.53+4.63 96.67+3.90™ 23.09

PR® 79.80+3.63 84.40+6.95" 5.76

Units a = kg/m?; b = mmHg; ¢ = beats /minute.
Values are expressed as mean +S.D of 15
subjects compared to normal healthy control.
“P< 0.05, "P<0.001.
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Figure-4
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Pulse rate was increased significantly in group
A (11.43%; P<0.001), B (6.79%; P<0.05), AB
(8.72%; P<0.05) and O (5.76%; P<0.05)
respectively compared to healthy controls.
When pulse rate, of group A hypertensive was
compared with other hypertensive groups non-
significant changes in group AB and O has been
found however, in group B it was significantly
lower (5.61% ; P<0.05)

The level of oxidative stress was simultaneously
analyzed in the blood of hypertensive patients
and compared with normal healthy controls by
means of lipid peroxides and antioxidative
enzymes; Superoxide dismutase (SOD),
Catalase (CAT) and reduced glutathione (GSH).
The results presented in table 5 to 8 and figure 5
to 8 shows significantly (P<0.001) increased
levels of lipid peroxides in the hypertensive
subject of group A, B, AB and O; 161.62%,

140.10%, 115.28% and 105.10% respectively.
Superoxide dismutase (SOD) was significantly
decreased in group A (24.93%; P<0.05), B
(17.51%; P<0.05), AB (18.85%; P<0.05) and O
(17.79%; P<0.05) hypertensives. The activity of
catalase was found to be decreased significantly
(P<0.05) in group A, B, AB and O
hypertensives; 12.79%, 13.37%, 14.83% and
9.96% respectively. Reduced glutathione (GSH)
was also decreased significantly in all the
hypertensive groups. In group A (28.72%;
P<0.001), B (25.68%; P<0.05) AB (26.60%;
P<0.05) and O (21.90%; P<0.05) values have
been observed. The comparative study of
oxidant-antioxidative enzymes between
hypertensive groups show non-significantly
altered values of lipid peroxides, SOD, CAT and
reduced GSH. However there was significant
increase in SOD (21.62%; P<0.05) in group O
compared to group AB hypertensive.

Table -5 Blood levels of lipid peroxide, scavenging enzymes and glutathione in normal healthy &

hypertensive patients of blood group A.

Parameters | Normal healthy Hypertensives Percent
Change

Lipid 2.18+1.16 5.71+1.34™ +161.92

Peroxide?

SOD® 1176.65+263.12 883.27+212.42" -24.93
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CAT" 10499.06+1855.15 | 9156.03+1802.41" | -12.79
GSH¢ 28.58+8.70 20.37+7.97 -28.72
Unit a =n mol MDA/mlI plasma; b = units/g Hb;
c=mg/dl. Values are expressed as mean +S.D of
15 subjects compared with normal healthy
controls. “P<0.05;"P<0.001; + = increase, - =
decrease
Figure-5
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Table -6 Blood levels of lipid peroxide, scavenging enzymes and glutathione in normal healthy &

hypertensive patients of blood group B.

Parameters Normal healthy Hypertensives Percent Change
Lipid Peroxide? 1.97+1.44 4.73+1.68™ +140.10

SODP 1015.26+170.56 837.46+326.60" -17.51

CAT® 9373.314875.51 8119.31+2048.76° | -13.37

GSH° 27.451+9.16 20.40+5.11" -25.68

Unit a = n mol MDA/mI plasma; b = units/gHb;
c=mg/dl. Values are expressed as mean +S.D of
15 subjects compared with normal healthy

Figure-6

controls. *P<0.05;"P<0.001; + = increase, -

decrease
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Table -7 Blood levels of lipid peroxide, scavenging enzymes and glutathione in normal healthy &
hypertensive patients of blood group AB.

Parameters Normal healthy Hypertensives Percent Change
Lipid Peroxide? 2.42+1.45 5.21+1.88™ +115.28

SODP 1022.45+201.57 829.70+183.50" -18.85

CATP 10183.05+£1954.21 8672.12+1766.20° | -14.83

GSH° 25.71+£3.53 18.87+5.10™ -26.60

Unit a = n mol MDA/mI plasma; b = units/gHb;
c=mg/dl. Values are expressed as mean +S.D of
15 subjects compared with normal healthy
controls. *P<0.05;""P<0.001; + = increase, - =

decrease
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Figure-7
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Table -8 Blood levels of lipid peroxide, scavenging enzymes and glutathione in normal healthy &
hypertensive patients of blood group O.

Parameters Normal healthy Hypertensives Percent Change
Lipid Peroxide® 2.35+1.09 4.82+1.49™ +105.10

SODP 1227.57+303.67 1009.10+278.03" | -17.79

CAT® 9361.23+1192.62 8428.75+944.37° | -9.96

GSH° 29.5348.88 23.06+7.92" -21.90

Unit a = n mol MDA/mI plasma; b = units/gHb;
c=mg/dl. Values are expressed as mean +S.D of
15 subjects compared with normal healthy
controls. "P<0.05;"P<0.001; + = increase, - =
decrease
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Discussion

In the present study we have observed
significant increase in body mass index (BMI)
of all the hypertensive patients compared to
normal healthy controls. There are so many
reports that male gender associated with
increased BMI is more susceptible to be
hypertensive. Chakraboraty et al (2009),
Gelber et al (2007), Joshi et al (2007) and the
reason behind this could be the activation of
several presser mechanisms, which may raise
the levels of plasma nor adrenaline and
adrenaline suggesting a higher sympathetic tone
in obese or overweight and this results in
increased total blood volume leading to
increased cardiac output and increased cystolic
free Ca®* levels and reduced intracellular Mg?*
levels in the blood cells of these subjects. It is
well documented that obesity is closely
associated with  hypertension and these
physiological alternations could be associated
with the establishment of this state (Good et al;
2008, Weidmann et al (1993). The earlier study
done where author found that B group patients
were having high BMI with high prevalence of
hypertension. Bhattacharya et al (2010). We
have observed that both systolic and diastolic
blood pressures were elevated in hypertensive
patients and higher values have been found in
group A and B. The elevation in blood pressure

could be due to increased generation of reactive
oxygen species in particular blood group which
in turn can oxidize many other important
biomolecules most likely lipids, causing
propagation of oxidative process and oxidative
stress. This may be true as we have also found
profound increase in blood plasma lipid
peroxides in group A (162%) and B (140%),
positively correlated with SBP and DBP,
following diminution of antioxidant enzymes,
SOD and catalase. It has been reported that SOD
deficiency following an increase in superoxide
anion production contributes to a rise in arterial
blood pressure Pedero-Botet et al (2000), Jun
et al ( 1996). We have observed an increase in
pulse rate following increment in blood pressure
of all the hypertensive groups. However, the
increase in pulse rate was comparatively higher
in blood group A to that of other groups B, AB
and O. The reason behind high blood pressure
and high pulse rate is abnormal regulation of
arterial tone. Kim et al (1999). In the situation
of increased blood pressure the arteries
experience resistance against the blood flow. To
compensate for by the blood supply in the body
heart has to beat more per minute. As a result the
arterial pressure is persistently higher than
normal. It has been suggested that increasing
level of obesity is associated with increase in
pulse rate and blood pressure. Martin et al
(2003). We have observed increased level of
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lipid peroxides in hypertensive patients of all the
groups (A, B, AB and O) compared to normal
healthy controls and the highest level of lipid
peroxides was observed in patients of blood
group A and B. The increased lipid peroxidation
in hypertensives indicates increased oxidative
stress in them and this may be due to suppression
of antioxidant mechanism (as evident by
decreased activities of superoxide dismutase
(SOD) and catalase and reduced glutathione
levels. The disturbed oxidant-antioxidant
balance may in turn can oxidize many other
important biomolecules including membrane
lipids to initiate the progression of many
metabolic alteration in them. The activity of
SOD and catalase was found to be suppressed
along with the depletion of reduced glutathione.

The possible reasons for the reduction in the
activity of scavenging enzymes in hypertensive
could be due to difference in the carbohydrate
portion of a particular blood group antigen
which provides specificity to blood groups. The
enzyme N-acetyl galactosamine transferase and
galactosyl transferase catalyses the transfer of
N-acetyl galactosamine and galactosyl moieties
to the basic fucose structures and synthesizes
blood group A and B antigen respectively and
may interfere in inducing required amount of
SOD and catalase resulting in the accumulation
of large quantities of peroxidation products.
Thus different blood group antigen may possess
suppressed activity of these antioxidant
enzymes and this could be acompaigned by
metabolic disturbances which influence reduced
GSH concentration suggest that genetic factors
might explain some of the variance in the risk of
developing the disease. It is suggested that
hypertensive patients including blood group
A.B.AB having an excess of oxidative stress in
comparison to controls may had to use more and
more GSH for counteracting an excess of lipid
peroxidation in them, that may be the reason of
depletion of GSH is more in them. None of the
carbohydrate portion is found in the O group
may have a selective advantage over other blood
groups.

Conclusion

The study concluded that hypertensive patients
with blood group A and or B in comparison to
blood group O are more susceptible to oxidative

stress due to the interference of carbohydrate
moieties present on the red blood cell antigen in
inducing the required amount of scavenging
enzymes; Superoxide dismutase and catalase to
counteract free radical generation and may also
failed to protect against depletion of GSH.
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