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Abstract

Dyslipidemia is a recognized major risk factors of cardiovascular diseases, but the impact of the different blood
groups has not been extensively investigated; at least in Nigeria where the prevalence is on the increase. This study,
therefore assesses serum lipid profile among different ABO blood groups in Ekpoma, Nigeria. The study involved
100 subjects comprising of 25 each of blood groups A and B, 15 and 25 subjects with AB and O blood groups
respectively. The subjects were male and female within 18-30 years who gave consent and met the inclusion criteria.
Following standard procedures blood samples were obtained for serum lipid profile and the results were analyzed
using appropriate statistical test (ANOVA) at p<0.05. The results showed that there was no significant difference
(p>0.05) in the serum mean total cholesterol, triglyceride, high density lipoprotein, low density lipoprotein and very
low density lipoprotein levels in the different blood groups. However, the AB blood group was more likely to
present higher lipid variables. There was significant gender differences in HDL in the A and AB blood groups.
Judging by the findings of this study, there is likely no marked effect of blood group on serum lipid profile in
apparently healthy individuals.
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1.Introduction
The ABO system occurs as a result of polymorphism of complex carbohydrate with different antigenic structures of

glycoproteins and glycolipids expressed on the surface of erythrocytes, as glycan units of mucin glycoproteins [1, 2].
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According to Storry, et al.[2], the A and B alleles of the ABO, locus encode A and B glycosyltransferase activities,
which convert precursor H antigen into either A or B determinants, the A and B antigens having an extra saccharide
unit to the O unit (N-acetylgalactosamine and galactose, respectively). Group O individuals lack such transferase
enzymes (loss of function) and express basic, unchanged H-antigen [2]. The clinical significance of ABO blood
group system is now known to extend beyond blood transfusion and solid organ transplantation to its correlation

with pathogenesis of several systemic diseases.

In the past, researches on the association of ABO blood groups with different pathologies have been of immense
interest. Several studies have elucidated the role of blood groups as predisposing factors for diseases such as gastric
cancer [3], peptic ulcer [4], pancreatic cancer [5], breast cancer [6], upper urinary tract cancer [7], ovarian cancer
[8], bladder cancer [9], pulmonary diseases [10], upper urinary tract infection [11], cardiovascular diseases [12],
asthma [13] and psychological disorders [14]. Of these, studies on association of blood groups and cardiovascular
diseases (CVD) have been of great significance. Several reports have appeared in recent years, suggesting an
association between blood groups and various manifestations of heart diseases [15]. During the last few decades,
some reports have suggested that ABO blood groups are associated with risk of ischemic heart diseases and

developing severe manifestation of atherosclerosis [16].

CVD that includes Coronary artery disease (CAD) and other heart diseases are the principal cause of mortality and
disability worldwide [17] and lipids and lipoproteins which are central to the metabolism have become increasingly
important in the association with coronary heart disease (CHD) [18]. In fact, it has been established that
dyslipidemia is one of the major risk factors of cardiovascular diseases and that it acts synergistically with other
major risk factors of this disease [19, 20]. Risk factors for developing cardiovascular diseases are known to be
proportional to the levels of total serum cholesterol (TC), low-density lipoprotein cholesterol (LDL-C) and
triglycerides (TGs). However, there is an inverse relation between risk factors for CVD and levels of serum high-
density lipoprotein cholesterol (HDL-C), since this lipoprotein is known to be protective against heart diseases and

stroke by being involved in the reverse cholesterol transport process.

Prior studies show inconsistent results with respect to distribution of ABO blood groups and risk factors for CVD in
different parts of the world [12, 15, 16]. Most previous studies have reported that A blood group are predisposed to
cardiovascular disease and that type O blood group is a protective anti-atherogenic factors [21, 22]. Nevertheless,
the subjects understudy in most of these investigations has been confirmed cases of CVD. Since reducing risk
factors is the basic clinical approach to decreasing the mortality and morbidity caused by CVD, we planned to
confirm the relationship between ABO blood group and serum lipid profile among healthy population, with a view
to design an effective strategy for primary prevention of risk factors that are known to cause CVD. Also, there is
very little data with respect to the relationship between blood pressure, blood grouping and lipid profile in our
locality. The aim of this study is therefore to compare the serum lipid profile between the different ABO blood

groups and assess the influence of gender in apparently healthy subjects in Ekpoma-Nigeria.
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2. Materials and Methods

2.1 Study area

This study was carried out in Ekpoma, Esan- West Local Government Area of Edo State. The town is located at
latitude 6°.75'N and longitude 6°.13'E with an estimated population size of 125,842 people at the 2006 census [23].

The inhabitants are mainly students, civil servants and farmers.

2.2 Population of study

This study was conducted on 100 apparently healthy subjects. The study population consists of 35 blood group O,
25 blood group A, 25 blood group B and 15 blood group AB individuals of age range 18- 30 years. A questionnaire
was administered for collection of specific information from each student participating in the study, which was

carried out between September and December, 2017.

2.3 Ethical considerations
Ethical permission for this study was obtained from the Research and Ethics Committee of Ambrose Alli University,
Ekpoma and informed consent was also obtained. The study was conducted according to the protocol approval of

the ethical review committees.

2.4 Inclusion and exclusion criteria
Only apparently healthy subjects in Ekpoma within the age range 18 and 30 years were recruited for this study.

Subjects with pregnancy, DM, history of smoking and any other visible ailments were excluded from this study.

2.5 Sample collection and analysis

Two specimen bottles were used for each subject. Anticoagulant bottles containing K2 EDTA for blood grouping
test and plain container for lipid profile assay. Fasting blood sample (5ml) was collected by clean venepuncture from
the ante-cubital fossa into already labeled bottles, without undue pressure to either the arm or the plunger of the
syringe. The samples in the K2 EDTA anticoagulant bottles were tested immediately for blood group using
commercially prepared anti-sera (anti-A, anti-B, anti-AB and anti-D). The blood samples in a plain container were
centrifuged at 4000rpm for 10 minutes. The serum was separated into a clean dry plain container and stored frozen

until analysis was done at room temperature.

Total cholesterol was determined via the Enzymatic Endpoint method (CHOD-PAP) following the described method
by Richmond [24]. Triglyceride was evaluated via the colorimetric method as described by Trinder [25]. High
density lipoproteinwas estimated by the precipitation method described by Lopes-virella [26]. Low density

lipoprotein and very low density lipoprotein were estimated using the Friedewaldformular [27].
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2.6 Statistical analysis

The data generated from this study were analyzed using Statistical Package for the Social Sciences (SPSS) version
20 to determine the mean and standard deviation. The level of significance was set at 0=0.05, and a p-value less than
0.05 (P<0.05) was considered statistically significant. The significance of difference among the groups was assessed

by repeated-measures analysis of variance (ANOVA) and where applicable student “t” test.

3. Results

Table 1 shows the mean serum lipid profile among the different ABO blood group of apparently healthy subjects in
Ekpoma. The mean age of the studied groups was between 21.00+2.82 years and 22.1343.27 years. There was no
significant difference (F=0.886; p=0.452; p>0.05) in the ages of the blood groups. Mean serum total cholesterol was
higher in blood group AB (3.94+0.64 mmol/l) but the difference with other blood groups was not significant
(F=1.703; p=0.172; p>0.05). Also, there was a higher mean serum triglyceride level in AB blood group (1.39+0.48
mmol/l) compared to other blood groups but the difference was not significant (F=1.206; p=0.312; p>0.05). Mean
serum high density lipoprotein level was higher in O blood group (1.80+0.46 mmol/l), however, the difference was
statistically not significant (F=0.987; p=0.403; p>0.05) compared to other blood groups. Mean serum low density
lipoproteins (1.68+0.64 mmol/l) and very low density lipoprotein (0.64+0.22 mmol/l) were higher in AB group, but

the difference compared to other blood groups were not significant (p>0.05).

Parameters Blood group A | Blood group B | Blood group AB | Blood group O | F-value | p-value
(n=25) (n=25) (n=15) (n=35)
AGE (Years) 21.96+2.63* 21.40+2.48° 22.13+£3.27° 21.00+2.82% 0.886 0.451
TC (mmol/l) 3.66+0.40° 3.81+0.53% 3.94+0.64° 3.67+0.34° 1.703 0.172
TG (mmol/l) 1.27+0.32° 1.33+0.38" 1.39+0.48" 1.21+0.26% 1.206 0.312
HDL (mmol/T) 1.62+0.31° 1.73+0.61° 1.62+0.27° 1.80+0.46" 0.987 0.403
LDL (mmol/l) 1.44+0.33° 1.50+0.65° 1.68+0.64" 1.42+0.38% 1.813° 0.167
VLDL (mmol/) | 0.58+0.15° 0.60+0.17° 0.64+0.22° 0.55+0.12% 1.249 0.296

Values are Mean + SD. Key: TC-total cholesterol; TG-triglyceride; HDL-high density lipoprotein; LDL-low density
lipoprotein; VLDL-very low density lipoprotein.

Table 1: Lipid profile among different ABO blood group of apparently healthy subjects.

Table 2 shows the mean serum lipid profile of blood group A subjects between male and female. Female blood
group A had a non-significant higher mean total cholesterol (3.73+0.47 mmol/l vs. 3.60+0.34 mmol/l) and
triglyceride (1.29+0.36 mmol/l vs. 1.26+0.30 mmol/l) levels and a nonsignificant lower (p>0.05) low density
lipoprotein (1.31£0.40 mmol/l vs. 1.54+0.23 mmol/l) and very low density lipoprotein (0.58+0.17 mmol/l vs.
0.5740.14 mmol/l) levels compared to male. However, there was a significant higher (p<0.05) high density
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lipoprotein in the female A blood group (1.79+£0.18 mmol/l) compared to the male A blood group (1.48+0.32

mmol/l).

Parameters Female(n=11) Male(n=14) t-value p-value
TC (mmol/1) 3.73+£0.47 3.60+0.34 0.822 0.419
TG (mmol/l) 1.29+0.36 1.26+0.30 0.253 0.802
HDL (mmol/l) 1.79+0.18 1.48+0.32%* 2.937 0.008
LDL (mmol/l) 1.31+£0.40 1.544+0.23 1.845 0.078
VLDL (mmol/l) 0.58+0.17 0.57+0.14 0.229 0.821

Values are Mean + SD. Key: *indicates significant difference. TC-total cholesterol; TG-triglyceride; HDL-high
density lipoprotein; LDL-low density lipoprotein; VLDL-very low density lipoprotein.

Table 2: Lipid profile of male and female blood group A subjects.

Table 3 shows the mean serum lipid profile of blood group B subjects between male and female. Female blood
group B subject had non-significant higher mean triglyceride (1.37+0.47 mmol/l vs. 1.29+0.29 mmol/l) and very
low density lipoprotein (0.62+0.21 mmol/l vs. 0.59+0.13 mmol/l) levels while male counterpart had non-significant
higher mean total cholesterol level (3.72+0.56 mmol/l vs. 3.89+0.50 mmol/l). However, female blood group B
subjects had significantly (p<0.05) high mean high density lipoprotein (1.994+0.72 mmol/l vs. 1.49+0.35 mmol/l)
while male had significant higher (p<0.05) mean low density lipoprotein (1.20+0.48 vs. 1.77+0.69).

Parameters Female(n=12) Male(n=13) t-value p-value
TC (mmol/1) 3.72+0.56 3.89+0.50 0.808 0.427
TG (mmol/l) 1.37+£0.47 1.29+0.29 0.538 0.596
HDL (mmol/l) 1.99:0.72 1.49+0.35% 2.223 0.036
LDL (mmol/l) 1.20+0.48 1.77+0.69* 2.415 0.024
VLDL (mmol/l) 0.62+0.21 0.59+0.13 0.503 0.620

Values are Mean + SD. Key: *indicates significant difference. TC-total cholesterol; TG-triglyceride; HDL-high
density lipoprotein; LDL-low density lipoprotein; VLDL-very low density lipoprotein.

Table 3: Lipid profile of apparently healthy male and female blood group B subjects.
Table 4 shows the mean serum lipid profile of blood group AB subjects between male and female. Female blood
group AB subjects had non-significant higher (p>0.05) mean total cholesterol (3.99+0.65 mmol/l vs. 3.88+0.67

mmol/l) and low density lipoprotein (1.844+0.61 mmol/l vs. 1.50+0.69 mmol/l) while the male counterpart had non-
significant higher (p>0.05) mean triglyceride (1.37£0.39 mmol/l vs. 1.41+0.59 mmol/l), high density lipoprotein
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(1.52+0.21 mmol/l vs. 1.7440.29 mmol/l) and very low density lipoprotein (0.63£0.19 mmol/l vs. 0.64+0.27

mmol/l).

Parameters Female(n=8) Male(n=7) t-value p-value
TC (mmol/1) 3.99+0.65 3.88+0.67 0.336 0.742
TG (mmol/l) 1.37+£0.39 1.41%0.59 0.150 0.883
HDL (mmol/l) 1.52+0.21 1.74+0.29 1.680 0.117
LDL (mmol/l) 1.84+0.61 1.50+0.69 1.020 0.326
VLDL (mmol/l) 0.63+0.19 0.64+0.27 0.085 0.934

Values are Mean + SD. Key: TC-total cholesterol; TG-triglyceride; HDL-high density lipoprotein; LDL-low density
lipoprotein; VLDL-very low density lipoprotein.

Table 4: Lipid profile of apparently healthy male and female blood group AB subjects.

Table 5 shows the mean serum lipid profile of blood group O subjects between male and female. Except for the
mean low density lipoprotein (1.35+£0.40 mmol/l vs. 1.28+0.36 mmol/l) that was non-significantly higher (p>0.05)
in female blood group O subjects, mean total cholesterol (3.58+0.30 mmol/l vs. 3.77+0.36 mmol/l), triglyceride
(1.16+0.15 mmol/l vs. 1.25+0.33 mmol/l), high density lipoprotein (1.68+0.43 mmol/l vs. 1.92+0.47 mmol/l) and
very low density lipoprotein (0.53+0.07 mmol/l vs. 0.57£0.15 mmol/l) were non-significantly higher (p>0.05) in
male blood group O subjects.

Parameters Female(n=18) Male(n=17) t-value p-value
TC (mmol/1) 3.58+0.30 3.77+£0.36 1.690 0.100
TG (mmol/l) 1.16+0.15 1.25+0.33 1.036 0.308
HDL (mmol/l) 1.68+0.43 1.92+0.47 1.536 0.134
LDL (mmol/l) 1.35:0.40 1.28+0.36 0.573 0.571
VLDL (mmol/l) 0.53+0.07 0.57£0.15 1.050 0.301

Values are Mean + SD. Key: TC-total cholesterol; TG-triglyceride; HDL-high density lipoprotein; LDL-low density
lipoprotein; VLDL-very low density lipoprotein.

Table 5: Lipid profile of apparently healthy male and female blood group O subjects.

4. Discussion

Risk factors for developing cardiovascular diseases are known to be proportional to the levels of total serum
cholesterol (TC), low-density lipoprotein cholesterol (LDL-C) and triglycerides (TGs) [19, 20]. This study assessed
serum lipid profile among the different ABO blood group of apparently healthy subjects in Ekpoma to know which

blood group is likely to be more exposed to cardiovascular diseases. The findings of the present study showed that
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there was no significant association in the serum levels of TC, TG and lipoproteins among the different blood
groups. These observations are in agreement with the findings by Amirzadegan et al. [28] who also showed no
positive correlation between different blood groups and development of CAD and the prevalence of major
cardiovascular risk factors in patients who underwent coronary artery bypass graft. Studies by Ghazaee et al. [29]
and Farah et al. [30] have also revealed a lack of association between ABO blood groups and serum lipid profile
among Iranian and Saudi Arabian population respectively. In fact, Contiero et al. [31] working in Italian population
revealed there was no association between total, HDL- and LDL-cholesterol and ABO blood groups while
triglyceride levels were higher in individuals with B antigen (B+AB) than in subjects without this antigen. The
findings of this study disagree with that of Iheanacho et al. [32] working within Aba Metropolitan who found the
tendency of blood group A individual to be more likely predisposed to cardiovascular disease genetically than

individuals with blood O.

Hypercholesterolemia is considered a risk factor in the development of ischemic heart disease [33]. Besides,
elevated low density lipoprotein cholesterol, depressed high density lipoprotein cholesterol as well as increase
triglyceride are other important risk factors for cardiovascular diseases [34] and this relation holds true irrespective
of sex and age. Although not significant in the present study, it was observed that blood group AB subjects have
higher levels of total cholesterol, triglyceride and low density lipoprotein when compared with other blood groups.
Also lower level of high density lipoprotein was also recorded in blood group AB. Thus, suggesting blood group AB
to me more likely exposed. This result is in agreement with the findings of Meade et al. [16] where they showed
higher incidence of ischemic heart diseases in patients with blood group phenotype AB as compared with groups O,
A or B. Similar findings have been reported by Girgla et al. [35] and Farah et al. [30] where they showed a
significant relation of phenotype AB with serum lipid parameters in north Indian population and Saudi Arabian
respectively. Since high levels of serum cholesterol and low high density lipoprotein cholesterol are known to be
major risk factors in the development of CVD, these results indicate that people with blood group AB may be at a

higher risk of developing these diseases.

There was no significant association in the serum lipid profile of studying population based on gender except in
blood group A and B where there were significant increases in the levels of high density lipoprotein in female
subjects when compared with their male counterpart. The increase may be as a result of high levels of circulating
oestrogen in the female participants. This assertion is based on the fact by Knopp et al. [36] that estrogen exerts a
favorable effect on lipoprotein metabolism by increasing VLDL-C synthesis leading to a subsequent decrease in
LDL-C and increase in HDL-C. Thus, the observed significance present in the blood group A and B female

compared to their male counterpart may be hormone related.

In conclusion, this study revealed that there was no marked relationship between serum lipid values and different
ABO blood groups in the study population. Since lipid profile is a genetic component, family history may play an
important role in the development of risk factors for cardiovascular diseases. Based on the blood group showing

abnormal levels of lipid parameters, the study implicated blood group AB. It is however important to know that
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many factors play a major role to produce clinical cardiovascular diseases. It is our opinion that other factors like

environmental factors might be a likely predisposing factor that the ABO blood type in stimulation of cardiovascular

diseases. It our concluded therefore that more elaborate study with a much larger sample size be carried out to

confirm the findings, especially association of blood group AB and Rhesus with lipid profile.
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