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ABSTRACT

Background: Hypertension and dyslipidemia have a multifactorial background based on genetic and environmental
interactive factors. Increasing blood pressure (BP) and hypertension incidence have also been found to be linked with
elevated blood lipids rates. Insertion/deletion (/D) polymorphisms of the angiotensin converting enzyme (ACE) are
said to be linked to pathogenesis of both hypertension and dyslipidemia.

Objectives: to investigate the presence of the three genotypes of ACE gene (I/D) polymorphisms with hypertension
and dyslipidemia.

Subjects and methods: Participants included 30 Egyptian patients with hypertension and /or dyslipidaemia (Group I)
and 20 apparently healthy controls (Group Il). For all participants, DNA was isolated and amplified by polymerase
chain reaction (PCR); the product was recognized by gel electrophoresis according to their size.

Results: diferent ACE genotypes frequencies were detected according to the presence or absence of 287 bp fragment in
intron 16; 30% for Deletion/Deletion (DD), 56.7% for Insertion/Deletion (ID) and 13.3% for Insertion/Insertion (I1)
in patients group, denoting that (1) allele has a significant association with hypertension and dyslipidemia (p< 0.05).

Conclusions: There is increased frequency of ACE I/D and I/1, therefore, the | allele was common among Egyptian
patients affected with hypertension and /or dyslipidaemia.
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INTRODUCTION

Hypertension and dyslipidemia are risk factors of  adipocytokines release from adipose tissues. In
contribute to cardiovascular disease. Hypertension and addition, atherosclerosis is adversely affected by
dyslipidemia coexistence is often observed in either dyslipidemia due to its functional and structural arterial
mixed or sporadic in daily clinical practice M. properties. These changes may impair the regulation of
BP and, in turn, development of hypertension in
Epidemiological studies have documented that dyslipidemic patients [ Also, impaired Renin-
hypertension prevalence is associated with increased Angiotensin-  Aldosterone  System  (RAAS) is
levels of lipids in the blood . Coincident genetic considered as significant factor in the pathogenesis of
factors, such as having chromosomal regions, type 2 DM as RAAS blockade by ACE inhibitors
predispose for the occurrence of hypertension and reduce the incidence B,
dyslipidemia at the same time, for example locus on
chromosome 1g21-g23 has been linked in various The RAAS genes are the applicant genes that define
genome scans to familial combined hyper- hypertension and risk of developing cardiovascular
lipidemia, and blood pressure B1. disorders that have genetic encoding components. The
insertion/deletion  (I/D)  polymorphism  of the
Hypertension and dyslipidemia share similar angiotensin - converter enzyme (ACE) is among the
pathophysiological conditions such as obesity and multiple genetic polymorphisms identified and that
diabetes mellitus (DM) and consequent dysregulation have an effective role in pathogenesis of hypertension
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and cardiovascular diseases . The ACE is a key
component of RAAS which regulates BP by the
regulation of body fluid volume. It transforms
angiotensin | to the active form; angiotensin 1l
vasoconstrictor. ACE thus raises BP indirectly, by
causing blood vessels vasoconstriction 1, The ACE is
present also in endothelial and kidney epithelial cells
but located mainly in the capillaries of the lungs. The
degradation of bradykine and amyloid beta-protein are
other features of a less common ACE function & °I,
The ACE gene is found in chromosome 17923 with 26
exons and 25 introns in total length of 21 kb. The I/D
polymorphism exist, depending on whether a fragment
of 287 bp is present in Intron 16. In certain research,
three forms of genotypes were confirmed:
insertion/deletion (1/D), deletion/deletion (D/D), and
insertion/insertion (1/1) 19, The aim of this study was
to investigate the presence of the three genotypes of
ACE gene (I/D) polymorphisms with hypertension and
dyslipidemia

SUBJECTS AND METHODS

A case-control study design was carried out on 30
patients with hypertension and/or dyslipidemia (Group
1) and 20 apparently healthy subject (Group Il) who
were collected randomly and served as controls (they
were presented to cardiology clinic for routine medical
checkup), they were age and gender matched, and both
groups were recruited from cardiology clinic, Helwan
University Hospital in the period from February 2018
to January 2020. The Study was approved by local
ethical committee of faculty of medicine for girls,
Cairo, Al-Azhar University, Egypt. Written conformed
approval consent was obtained from all study subjects.
Molecular investigations were done in Clinilab in
collaboration with clinical pathology department,
faculty of medicine for girls, Cairo, Al-Azhar
University, Egypt.

Exclusion criteria
Patients with DM, autoimmune diseases as well as
renal disease were excluded from the study.

All subjects included in the study were subjected to
complete history taking with special emphasis on: age,
duration of hypertension and dyslipidemia, history of
treatment therapy for both dyslipidemia and
hypertension, family history of hypertension and
dyslipidemia was reported and family history of other
diseases was taken. Full clinical examination and
measurements of BP were done for all subjects.
Patients were chosen with seated systolic blood
pressure (SBP) was >140 mmHg and/or diastolic blood
pressure (DBP) > 90 mmHg on at least three occasions.

Sample Collection and processing

Five ml of venous blood were withdrawn under
complete aseptic conditions from patients and controls
after 10 hours fasting, three ml used for lipid profile
determination  (total cholesterol (TC)(mg/dl)
triglycerides (TG) (mg/dl), high density lipoprotein
cholesterol ~ (HDL-C)(mg/dl) by  enzymatic
colorimetric method, two ml of blood were collected

into EDTA vactainers and stored at -20°C for DNA
extraction and polymerase chain reaction (PCR) to
determine the three genotypes of ACE gene (I/D)

polymorphism .

Molecular analysis of blood sample

1. DNA extraction: Genomic Deoxy-ribonucleic acid
(DNA) was obtained from the peripheral blood
leucocytes by QIlAamp DNA Blood Mini Kit,
(QIAGEN) (Germany) (Cat.No. 51104). NanoDrop

measure

Values less than 1.7

indicate protein contamination of DNA in early

extraction steps while values more than 1.9, indicate

DNA contamination with ethanol or other buffer

spectrophotometer  were  used to

concentration and purity

remnants used in the extraction steps.
2. ACE (I/D) genotyping by thermal

Upstream primer
GGGACTCTGTA-3’;
5’AGCTCCAGCCCTTAGCTCACCT3".

= PCR was carried out using Tag PCR Master
(QIAGEN
containing Taq DNA Polymerase, Qiagen PCR
Buffer (KCL and NH4S04), ultrapure dNTPs
(deoxy-ribonucleotide triphosphate and MgCl2).

= A final volume of 25 pl were used for the PCR
reaction including; 12.5 pl Master Mix, 1 pl
forward primer, 1 ul reverse primer, calculated
sample volume containing 150 ng DNA equal to
measured concentration of DNA in each sample
by Nanodrop X volume of sample withdrawn.
Add distilled water to complete total volume to

Mix  Kit, (Cat.N0.201443)

25 pl:

- Initial denaturation were the first step of
Thermal cycling conditions of PCR reaction
at 94°C for 4 minutes to ensure that template
DNA and primes are denaturated and became
single stranded, followed by 36 cycles of

seconds,

annealing by gradual cooling of temperature
at 58°C for 30 seconds, then, extension at
72°C for 60 seconds and final extension at
72°C for 5 minutes. Once the amplicons were

obtained, they were run in parallel on 2%

agarose gel electrophoresis which used as a

diagnostic tool to visualize the amplified

fragment by including in the gel intercalating

IHlumination with

ultraviolet light causes the intercalated dye to

produce fluorescence. In order to estimate the
size of PCR products, a ladder of 100 base
pair (bp) was loaded into the gel, which were
of 190 bp for D allele and 490 bp for | allele

denaturation at 94°C for 50

dye, ethidium bromide.

(figure 1).

Statistical analysis

Data was managed using IBM SPSS statistics (V. 25.0,
IBM Corp., USA, 2017-2018). Data were expressed as
Mean + SD for quantitative parametric data in addition to
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Polymerase Chain Reaction: the genomic DNA
fragment on the inron 16 of ACE gene (287 bp) in
intron 16 of ACE gene were amplified with
5’CCCAGGCCG
and downstream primer
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both number and percentage for categorized data.
Student's t- used to compare two quantitative data
when samples are collected independently of one
another. Chi square (x? test used to compare
proportions between two qualitative parameters The
data were considered significant if p values were less

Ladder

Ladder 35

than 0.05 and as considered highly significant if p
values were less than<0.001, and non-statistically
significant if P value >0.05. Odd’s ratio (OR) at 95 %
Confidence Intervals (Cl) was used as a measure of
association between an exposure and an outcome.

Figure (1) Gel electrophoresis showing both 11, ID and DD genotypes of ACE gene polymorphism.
The genotyping resulting by 2.0% agarose gel electrophoresis

RESULTS
Patients and controls demographic and clinical
characteristics are demonstrated in table (1).

Comparison revealed that mean systolic pressure
(SBP), diastolic blood pressure (DBP), Total TC
levels, TG and LDL were significantly higher; while
HDL-C was lower in patients than in controls, p <0.001
(Table 2), family history of hypertension showed
significant increase in patients compared to controls
(p<0.001), while family history of dyslipidemia, didn’t
differ between both groups (p<0.05)

Comparison study showed a statistically significant
higher expression of heterozygous genotype 1/D

distribution in patients group compared to control
group (56.7 % vs. 30 %, p<0.05). In addition, patients
showed statistically significant increase in I/l genotype
distributions (13.3% vs. 5%, p<0.05). However, there
was a statistically significant decreased expression of
D/D genotype in patients group compared to control
group (30% vs. 65%, p<0.05) (Table 3)

There was a significant higher frequency of the ACE
| allele in patients group compared to control group
(41.67% vs. 20%, p< 0.05). However, a significant
decrease was observed in D allele in patients group
compared to control (58.33% vs. 80% p<0.05) (Table
4)

Table (1): Comparison of age and sex between studied groups

Demographic Data

Age (years)
Mean + SD 54.4746.9
Range 43-70
Sex
Male 16 (53.3 %)
Female 14 (46.7 %)

Patients(N=30)
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Control (N=20) t/X? P value
55+6.6 0.3 0.785
43-64

11 (55 %)
9 (45 %) 0.1 0.908


https://08101u9de-1103-y-https-www-sciencedirect-com.mplbci.ekb.eg/topics/medicine-and-dentistry/gel-electrophoresis
https://08101u9de-1103-y-https-www-sciencedirect-com.mplbci.ekb.eg/topics/medicine-and-dentistry/genotype
https://08101u9de-1103-y-https-www-sciencedirect-com.mplbci.ekb.eg/topics/medicine-and-dentistry/dna-polymorphism

JRAM 2021; 2 (1):30-36 Mohamed et al. ACE gene in Dyslipidemia and Hypertension

Table (2): Comparison of SBP, DBP, TC, TG, HDL and LDL between studied groups

Laboratory Data Patients (N=30) Control (N=20) t-test P value
SBF;\A(QT:'SQE)) 148.17+19 117.75+9 ST [
- 120-190 100-130 ' '
Range
DBP (mmHg)
93.5t£14 765 o
Mean £SD 80-130 70-80 6.2 0.001
Range
TC mg/dl
222.27+71.2 152.65+8
Mean £SD 130-440 139-167 5.3 0.001**
Range
TG mg/di
177.57+63 106.8+11 o
Mean £SD 90-300 94-131 6.0 0.001
Range
HDL mg/dl
46.77£14.5 66.1£5 o
Meanx SD 33-80 55-74 -6.7 0.001
Range
LDL mg/dl
140.47+74 65.7+6.2 o
Mean £SD 47-368 53-76 55 0.001
Range
**: Highly significant, TC: Total Cholesterol, TG: Triglycerides, HDL-C: High density Lipoprotein-Cholesterol, LDL-C: Low density lipoprotein-
Cholesterol

Table (3): Comparison of distribution of different ACE genotypes between patients’ group and control group

Patients (N=30)  Control (N=20) P value
Genotype No. (%) No. (%) X?
D/D 9 (30.0%) 13 (65.0%)
1/D 17 (56.7%) 6 (30.0%) 6.029 0.05*
I/ 4 (13.3%) 1 (5.0%)
*: Significant

Table (4): Comparison of ACE gene allele frequencies between patients group and control group
Allele Patients (N=60)  Control (N=40) Z-test p-value

Deletion 35 (58.33%) 32 (80%) 2.257 0.05*
Insertion 25 (41.67%) 8 (20%) 2.257 0.05*
*: Significant

DISCUSSION
The most important risk factors for CVD are In this study, there was a significant increase of ID and
dyslipidemia and hypertension. They represent an Il genotype frequency in ACE gene, as well as the
important component of the Metabolic Syndrome frequency of | allele in patients compared to controls.
(MS), which were defined by Adult Treatment Panel
I11. In 1988, dyslipidemia hypertension (DH) term was Proving that ACE gene polymorphism was linked to
used for the first time by Williams and associates, in the pathogenesis of hypertension and dyslipidemia.
the context of familial DH, that was suggested as a Bawazier et al. [° similarly, reported very low
genetic syndrome in about 12% of essential hyper- Frequency of DD genotype when compared to Il and
tension patients and 48% of the hypertensive sib ships, ID genotype in hypertension group in comparison with
Insulin resistance has been found to coexist in up to normotension and prehypertension subject and that
50% of hypertensive individuals. DH non-family forms Frequency of | allele is higher than D allele. Also,
are more prevalent than those of the family forms [ Srivastava et al. 4 demonstrated that I-allele is
ACE gene found in chromosome 17923 and it contains associated with hypertension. The association of I-
25 introns and 26 exons, and the total length is 21 kb. allele with hypertension may be due to high levels of
There are 3 genotypes (D/D and I/l homozygote, and thereby resulting in higher heterozygosity. Different
I/D heterozygote), according to the presence (I allele) other genetic and environmental factors involved in BP
or absence (D allele) of a 287 bp Alu repeat sequence regulation can lead to the heterogeneity associated with
in intron 16 12, In this case - control study we ACE | / D population with essential hypertension.
analysed the relation between the ACE gene However, Bonfim-Silva et al. M had reported no
polymorphism and the hypertension and dyslipidemia. significant relationship between the ACE I/D

polymorphism and hypertension was observed, but
there was a higher proportion of the D allele in their
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study. Napoles et al. [ also reported no direct effects
of the ACE D-allele on the level of BP and
hypertension prevalence. Pinheiro et al. [l also
showed that ACE |I/D polymorphisms are not
associated with the risk to systemic arterial
hypertension  development. As limitations or
complementation of their study, it is important to
underline that, in their study, they choose their
hypertension patients without exclusion of type 2
diabetes mellitus. On the other hand, several studies
demonstrated positive association between ACE gene
polymorphism and essential hypertension as regard in
this study, but with predominance of DD genotypes
and the D allele of the ACE gene. Mengesha et al.
18 found that DD genotypes and the D allele of
the ACE gene has strong association with the
prevalence of hypertension (p<0.05).

As limitations or complementation of our study, it is
important to underline that, small number of controls
in this study may underpowered its results, that is due
to technical problems related to material and kits used.

CONCLUSION

There is increased incidence of Il and ID genotypes of
ACE gene polymorphisms in hypertensive and
dyslipidemic Egyptian patients which suggests their
possible role in hypertension and dyslipidemia
pathophysiology. Also, the study documented the
increased frequency of | allele in hypertensive and
dyslipidemic patients
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