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Abstract: Background. Dyslipidaemia and hypertension
are established major risk factors for cardiovascular dis-
eases. The suggested roles of miRNA-122 and ADAM17 in
lipid metabolism can therefore be applied in the man-
agement of metabolic disorders. The authors’ aim was
to determine the association between miRNA-122 and
ADAM17, as well as the association between miRNA-122
and lipid fractions, in the study participants.

Method. A comparative cross-sectional study was con-
ducted among 200 hypertensive patients and 100 non-hy-
pertensive adult controls between May, 2015, and June,
2016, in Nigeria. Lipids were analysed with spectropho-
tometric methods whereas ADAM17 and miRNA-122 were
analysed with enzyme linked immunosorbent assay and
quantitative polymerase chain reaction, respectively.

Results. The mean (standard deviation [SD]) ages of 200
hypertensives and 100 controls were 56.3 (6.9) and 54.9
(8.3) years, respectively. miRNA-112 and ADAM17 had
significantly higher values among dyslipidaemic indi-
viduvals compared with non-dyslipidaemic participants.
The correlation between miRNA-122 and ADAM17 levels
was strongly positive, r=0.82, p<0.05. LDL-cholesterol
and total cholesterol also showed statistically significant
positive correlation with miRNA-122, r=0.53, r=0.51, (p<
0.001) respectively.
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Conclusion. In this study, miRNA-122 showed a strong
correlation with ADAM17 and a positive correlation with
LDL-cholesterol and total cholesterol. These findings
support the stimulant roles of miRNA-122 and ADAM17 in
lipid metabolism and thus could be used in the manage-
ment of dyslipidaemia.
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1 Introduction

MicroRNAs (miRNAs or miRs) are small (approximately 22
nucleotides) non-coding RNAs that control gene expres-
sion [1]. They have recently emerged as key regulators of
metabolism. Approximately 30% of all human genes are
thought to be regulated by miRNAs [2]. Indeed, miRNAs
control gene expression in diverse biological processes,
including development, differentiation, cell proliferation,
and apoptosis, such that dysregulation of miRNAs may
contribute to metabolic abnormalities [1-2].

Since the discovery of miRNAs, extensive surveys have
begun to identify miRNA biomarkers specific for tissue
types or disease status. A liver-specific miRNA, miRNA-
122, has been shown to be the most abundant miRNA in
the liver, with suggested roles in cholesterol, fatty acid and
lipid metabolism [3]. It also interacts with the hepatitis C
virus genome facilitating viral replication in the host cell.
A disintegrin and metalloproteinasel7 (ADAM17), also
known as tumour necrosis factor-[] converting enzyme
(TACE), has been found to be a direct putative target for
miRNA-122 [4]. ADAM17/TACE has been described simulta-
neously by two research groups as the enzyme that pro-
cesses membrane-bound tumor necrosis factor (TNF)-a
precursor into a soluble form [5-6]. This enzyme has been
shown to critically regulate inflammatory processes as it
cleaves not only TNF-a but also its receptors TNFR1 and
TNFR2 [7]. Although other proteinases have been shown to
be proteolytically active towards the membrane-anchored

3 Open Access. © 2018 ljeoma A. Meka et al., published by De Gruyter. This work is licensed under the Creative Commons Attribution-Non-

Commercial-NoDerivatives 4.0 License.



DE GRUYTER

proTNF-a, ADAM17 appears to be the most efficient in vivo
[5]. For this reason, ADAM17 is considered an effective
therapeutic target in TNF-a mediated disorders.

Atherosclerosis, as one such disorder, could benefit
from this approach as TACE expression has been shown to
be associated with lesions in atherosclerosis-prone sites
in apo-lipoprotein E-deficient mice [8].

Dyslipidaemia and hypertension are established inde-
pendent major risk factors in the development of cardio-
vascular disease (CVD). Their coexistence has more than
an additive adverse impact on the endothelium, which
results in enhanced atherosclerosis, leading to cardiovas-
cular disease.

Prevalence studies of hypertension among medical
admissions in tertiary centres in Nigeria have been
reported to be 18.4% in Enugu [9], 28.2% in Port Harcourt
[10] and 21% in Benin City [11]. In the Enugu study, it was
reported that hypertension with its complications contrib-
uted to more than two thirds (69.6%) of the admissions
affecting the cardiovascular system.

Thus, cardiovascular disease or injury, the primary
clinical outcome of hypertension, is no longer merely an
emerging problem in Africa, but has become firmly estab-
lished, and its magnitude is approaching that of an epi-
demic [12].

Hence, therapeutic strategies targeted towards pre-
vention and treatment of atherosclerosis that may ulti-
mately lead to CVD need to be intensified. It is known
that many patients find it difficult to adhere to counsel-
ling regarding exercise, low-fat diet and lifestyle mod-
ification as part of management of cardiovascular risk
factors. Thus, new strategies are needed to complement
these current options for management of cardiovascular
disease. Evaluation of the role of miRNAs and their target
proteins may provide further evidence to guide manage-
ment of dyslipidaemia.

The authors’ aim was to compare the plasma levels
of miRNA-122 and ADAM17 in dyslipidaemic and nondys-
lipidaemic participants and to determine the association
between miRNA-122 and ADAM17 and between miRNA-122
and lipid fractions in study participants.

2 Materials and methods

2.1 Study location

This comparative cross-sectional study was carried out at
the University of Nigeria Teaching Hospital (UNTH) and
Safety Molecular Pathology Laboratory, both in Enugu,

Association of miRNA-122 with lipids = 351

Nigeria, between May, 2015, and June, 2016. UNTH is a 576-
bedded tertiary health institution located in South-East
Nigeria and serves Enugu, Anambra and Abia states, all in
the South-East geopolitical zone of Nigeria. Farming and
trading are the major occupations of this group of people.
with a small percentage being civil servants.

2.2 Study population

Study participants included 200 hypertensive patients
and 100 non-hypertensive adult controls (aged 18 years
and older). Patients with essential hypertension attending
the medical out-patient clinic at the University of Nigeria
Teaching Hospital were recruited with systematic sam-
pling. Healthy controls were recruited from hospital staff
and patient relatives.

2.3 Sample collection and analysis

After a fast of 10-14 hours, blood samples were collected
aseptically; 5 ml was placed in lithium heparin tubes for
lipid analysis, and 5 ml was placed into EDTA tubes for
miRNA-122 and ADAM17 analysis. Blood samples were cen-
trifuged for 10 minutes at 1500 rpm and plasma separated
into different plain tubes. These were stored at -18°C. Lipid
profile was analysed a day after collection, and miRNA-122
and ADAM17 were analyzed 2 weeks later.

Triglycerides [13], total cholesterol [14], high-density
lipoprotein-cholesterol (HDL-c) [15] and low-density lipo-
protein-cholesterol (LDL-c) [16] were determined with the
methods referenced accordingly. ADAM17 was quantified
with sandwich enzyme immunoassay [17] (Diagenics,
Milton Keynes, England). miRNA-122 was extracted via
Stratagene’s Micro RNA Isolation Kit (Stratagene, Califor-
nia), which utilizes the guanidine isothiocyanate—phe-
nol:chloroform extraction method [18] and quantified
with quantitative polymerase chain reaction (qPCR).
Lyophilized qPCR miRNA-122 template standards were
obtained from Origene Technologies, Rockville, USA.

2.4 Inclusion criteria

Consenting adult hypertensive patients without any
history of previous cardiovascular event were recruited
for the study.
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2.5 Exclusion criteria

Individuals less than 18 years of age, pregnant women,
patients with hepatocellular carcinoma, individuals with
any clinical or laboratory parameters suggestive of viral
hepatitis or secondary hypertension, and those declining
consent were excluded.

According to the National Cholesterol Education
Program (Adult Treatment Panel III [ATP III]) [19], dys-
lipidaemia is defined as total cholesterol >5.2 mmol/L,
low-density lipoprotein >3.4 mmol/L, triglycerides >1.7
mmol/L and high-density lipoprotein < 1.0 mmol/L.

2.6 Ethical considerations

Ethical clearance was obtained from UNTH Health
Research Ethics Committee after review and approval of
study proposal. Informed consent was obtained from par-
ticipants after the purpose of the study was explained to
them.

2.7 Statistical analysis

Data was double-entered into a Microsoft Excel spread-
sheet, and analysis was carried out with Epi Info 3.5.1(CDC,
Atlanta, GA, USA). Continuous variables were summa-
rised as means (standard deviation [SD]) and categorical
variables as counts and percentages. All tests were two-
tailed, with p < 0.05 taken as statistically significant. Stu-
dent’s t-test was used to compare ADAM17 and miRNA-122
values for dyslipidaemic and nondyslipidaemic groups,
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and Pearson’s correlation test was used to determine cor-
relation.

3 Results

Two hundred (200) adult hypertensive patients and 100
non-hypertensive controls were included in the study. All
patients and controls were of Igho extraction. The mean
(SD) age was 56.3 (6.9) years and 54.9 (8.3) years with a
range of 41-68 years and 44-69 years for patients and
controls, respectively. Male-to-female ratio was 1:2 for
patients, and 1:1.5 for controls. The baseline characteris-
tics of the study groups are shown in Table 1. All hyperten-
sive patients who participated in the study were receiving
antihypertensive medications either singly or in combina-
tions. The distribution of the patients receiving antihyper-
tensive therapy is outlined in Table 2.

Based on ATP III criteria, 88 (44.0%) hypertensive
patients and 23 (23.0%) of the healthy controls were found
to be dyslipidaemic for one or more lipid component(s).
The pattern of dyslipidaemia is depicted in supplemen-
tary Figure 1.

miRNA-112 and ADAM17 had significantly higher
values among dyslipidaemic hypertensives when com-
pared with non-dyslipidaemic hypertensives (Table 3).

Dyslipidaemic controls were also found to have sig-
nificantly higher values when compared with non-dyslip-
idaemic controls (Table 4).

Correlation between ADAM17 and miRNA-122 levels
in the subjects was strongly positive, r = 0.82 as shown in
Figure 1.

Table 1: Baseline Characteristics of Study Groups. This table describes the age, male-to-female ratio, basal lipid values and systolic and

diastolic blood pressure values of the study participants.

S/N Baseline Characteristics Hypertensives Controls
N=200 N=100
1 Age Mean (SD) 56.3 (6.9) 54.9 (8.3)
2 Male:Female ratio 1:2 1:1.5
3 Basal lipid values: Mean (SD)
Total Cholesterol (mmol/L) 5.1(1.3) 4.2 (1.3)
Low density lipoprotein (mmol/L) 3.6 (1.1) 2.5(1.2)
Triglycerides (mmol/L) 0.7 (0.5) 0.6 (0.4)
High density lipoprotein (mmol/L) 1.1(0.4) 1.4 (0.4)
4 Systolic Blood Pressure Mean (SD) (mmHg) 151.6 (23.9) 113.5.6 (6.7)
5 Diastolic Blood Pressure Mean (SD) (mmHg) 91.9(9.8) 79.0 (7.4)
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As depicted in Figures 2-4, LDL-cholesterol and total
cholesterol showed a statistically significant positive cor-
relation with miRNA-122, whereas the correlation with tri-
glycerides and HDL-cholesterol (supplementary Figure 2)
was weak and not significant. Supplementary Figures 3

Table 2: Distribution of Patients Receiving Antihypertensive
Therapy. All participating hypertensive patients were receiving
antihypertensive therapy either singly or in combination. The
majority (88) (44%) were receiving Vasoprin, followed by 48 (24%)
on hydrochlorothiazide alone.

Antihypertensives Number of patients (%)
Nifedipin 12 (6)
Frusemide 8 (4)
Lisinopril 32(16)
Vasoprin 88 (44)
Hydrochlorothiazide alone 48 (24)
Hydrochlorothiazide + Losartan 12 (6)
Hydrochlorothiazide + Amlodipine 8 (4)
Losartan alone 20(10)
Amlodipine alone 28 (14)
Aldomet 28 (14)
Irbesartan 8 (4)
Hydrochlorothiazide + Ramipril 8 (4)
Hydrochlorothiazide + Telmisartan 8 (4)
Hydrochlorothiazide + Irbesatan 12 (6)
Hydrochlorothiazide + Amiloride 20 (10)

NB: Percentage above 100 due to patients on more than one drug
component
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Figure 1: Correlation Graph of ADAM-17 and miRNA-122.

There was a strong statistically significant positive correlation
between the two variables, r=0.82, P < 0.001, n =300

r=0.51,p<0.001, n=300
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Figure 2: Correlation Graph of miRNA-122 with Total Cholesterol

There was a statistically significant positive correlation between
miRNA-122 and Total Cholesterol, r = 0.51, p < 0.001, n = 300

Table 3: Assay Values of Dyslipidaemic and Non-dyslipidaemic Hypertensive. Dyslipidaemic hypertensives had significantly higher values of
miRNA-112 and ADAM17 when compared with non-dyslipidaemic hypertensives.

Assays Dyslipidaemic hypertensives 95% Cl Non-dyslipidaemic hypertensives  95% CI p-value
N=88 N=112
Mean (SD) Mean (SD)
ADAM17 (ng/mL) 3.7(0.9) 3.5-3.9 1.9 (0.6) 1.8-2.0 P<0.001
miRNA-122 1389.4(578.2) 1286.0 - 1493.0 668.3 (135.6) 642.9-693.7 P<0.001

(copies/ 5uL of cDNA)

Table 4: Assay Values of Dyslipidaemic and Non-dyslipidaemic Controls. Dyslipidaemic controls were found to have significantly higher
values of miRNA-122 and ADAM17 when compared with non-dyslipidaemic controls.

Assays Dyslipidaemic Controls 95% Cl Non-dyslipidaemic Controls 95%Cl p-value
N=23 Mean(SD) N=77 Mean(SD)

ADAM17 (ng/mL) 3.0(0.8) 2.7-3.4 1.7 (0.5) 1.6-1.8 P=10.005

miRNA-122 1351.4(167.4) 1279.0-1423.8 647.8(110.0) 622.8-672.8 P<0.001

(copies/ 5uL of cDNA)
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Figure 3: Correlation Graph of miRNA-122 with LDL-Cholesterol

There was also a statistically significant positive correlation
between miRNA-122 and LDL-Cholesterol, r = 0.53, p< 0.001, n =
300
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Figure 4: Correlation Graph of miRNA-122 with Triglycerides

Correlation between miRNA-122 and Triglycerides was weak and not
significant, r=0.1, p=0.38, n =300

and 4 show the 95% confidence interval (CI) plots for
miRNA-122 and ADAM17, respectively.

4 Discussion

Dyslipidaemia and hypertension remain established
independent risk factors for cardiovascular disease, and
their coexistence represents a synergy that enhances the
development of atherosclerosis. In this study, the authors
demonstrated higher levels of miRNA-122 among dyslipi-
daemic hypertensives and controls when compared with
non-dyslipidaemic individuals. This corroborates earlier
work by Esau et al [3] and Illiopoulis et al [20]. Illiopou-
lis et al demonstrated that miRNA-122 promoted lipogen-
esis directly, whereas miRNA-370 promoted lipogenesis
indirectly via upregulation of miR-122. Esau et al [3] docu-
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mented that miRNA-122 inhibition in normal mice resulted
in reduced plasma cholesterol levels, increased hepatic
fatty-acid oxidation, and decreased hepatic fatty-acid and
cholesterol synthesis rates, whereas miRNA-122 inhibi-
tion in a mouse model for diet-induced obesity resulted
in decreased plasma cholesterol levels and a significant
improvement in liver steatosis, accompanied by reductions
in several lipogenic genes. The current study, however,
differs from the results of Cheng et al [21] that suggested
that nonalcoholic steatosis in humans was associated
with decreased levels of miR-122. ADAM17 levels were also
seen to be elevated in the dyslipidaemic groups, in agree-
ment with reports of Satoh et al [22] and other previous
studies [7,23], which demonstrated increased expression
of ADAM17 in association with hypertension and athero-
sclerosis in animal models.

This finding was expected because miRNA-122 exerts
some of its actions via regulation of ADAM17. Together
with the significant positive correlation seen between
miRNA-122, LDL-cholesterol and total cholesterol, this
observation further suggests that miRNA-122 may have a
role in lipogenesis.

The high proportion of dyslipidaemia seen among
hypertensives in this study points to the fact that dyslip-
idaemic hypertension is still inadequately treated among
patients in the study environment. This observation sug-
gests that either the clinicians were not adequately tar-
geting lipid reduction or the patients were not compliant
with medication, lifestyle modification or dietary coun-
selling. Due to the synergistic effect of dyslipidaemia and
hypertension on the cardiovascular risk profile, other
strategies are necessary to complement existing manage-
ment protocols. Therapeutically targeting miRNA-122 and
ADAM17 with RNA-based gene silencing strategies in the
form of antagomirs may be useful in ameliorating dyslip-
idaemia, thereby reducing the risk of atherosclerosis and
cardiovascular diseases. A recent report by Zhao et al [24]
indicated that gene silencing of TACE in a rabbit model
enhanced plaque stability and improved vascular positive
remodeling. Krutzfeldt et al [25] also demonstrated that
plasma cholesterol measurements showed reduced levels
in antagomir-122-treated mice, suggesting that antagomirs
may be powerful tools to silence specific miRNAs in vivo
and may represent a therapeutic strategy for silencing
miRNAs in disease.

4.1 Limitation of study

This is a hospital-based study, and thus study partici-
pants may not be representative of the entire adult pop-
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ulation. Although our participants’ body mass index may
be important to know, it was not measured in this study.
Despite these limitations, this study is relevant as it has
documented salient findings that would contribute signif-
icantly to knowledge on this subject.

5 Conclusion/recommendation

The study showed a strong correlation between miRNA-122
and ADAM17 in the participants, and miRNA-122 showed
a positive correlation with LDL-cholesterol and total cho-
lesterol. The significantly higher levels of miRNA-122 and
ADAM17 in dyslipidaemic subjects compared to those in
non-dyslipidaemic subjects found in this study support
their stimulant roles in lipogenesis. The high proportion
of dyslipidaemic hypertensives seen in this study neces-
sitates additional measures to combat dyslipidaemia, and
the adoption of gene silencing of ADAM17 and/or miRNA-
122 antagomir may fulfill this role. Hence, further research
on the role of ADAM17 and miRNA-122 antagomirs in
humans with dyslipidaemia is recommended.

Acknowledgements: Special thanks to Drs. Onyenekwe
B. and Young E. from whose clinics the patients were
recruited. Also, thanks to the staff of Chemical Pathology
of the University of Nigeria Teaching Hospital and Safety
Molecular Laboratory for all their support, cooperation
and encouragement in the course of this study.

Funding: This research received no specific grant from
any funding agency in the public, commercial, or not-for-
profit sectors.

Contributorship: IAM and OBA conceived and designed
the study protocol; IAM, OBA and JTE collected the data,
performed data entry and data analysis. OBA and MCU
interpreted the data. IAM and KNU prepared the manu-
script. KNU and JTE edited the manuscript. All authors
critically revised the manuscript for intellectual content.
All authors read and approved the final manuscript.

Conflict of interest: The authors report no conflicts of
interest in this work.

Association of miRNA-122 with lipids == 355

References

[1] Krutzfeldt ), Rajewsky N, Braich R, Rajeev KG, Tuschl T,
Manoharan M, et al. Silencing of microRNAs in vivo with
‘antagomirs’. Nature 2005; 438: 685-689

[2] Neilson JR, Sharp PA. Small RNA regulators of gene
expression. Cell 2008; 134: 899-902

[3] Esau C, Davis S, Murray SF, Yu XX, Pandey SK, Pear M, et al.
miR-122 regulation of lipid metabolism revealed by in vivo
antisense targeting. Cell Metab 2006; 3:87-98

[4] Jiyoung LJ, Kemper JK. Controlling SIRT1 expression by
microRNAs in health and metabolic disease. AGING 2010;
2(8):527-534

[5] Black RA, Rauch CT, Kozlosky CJ, Peschon ), Slack JL, Wolfson
MF, et al. A metalloproteinase disintegrin that releases
tumour-necrosis factor-alpha from cells. Nature 1997;
385:729-733

[6] Moss ML, Jin SL, Milla ME, Bickett DM, Burkhart W, Carter
HL, et al. Cloning of a disintegrin metalloproteinase that
processes precursor tumour-necrosis factor-alpha. Nature
1997, 385:733-736

[71 Canault M, Peiretti F, Kopp F, Bonardo B, Bonzi M, Coudeyre
J, et al. The TNF alpha converting enzyme (TACE/ADAM17) is
expressed in the atherosclerotic lesions of apolipoprotein
E-deficient mice: Possible contribution to elevated plasma
levels of soluble TNF alpha receptors. Atherosclerosis 2006;
187(1):82-91

[8]  Aggarwal BB. Signalling pathways of the TNF superfamily: a
double-edged sword. Nat Rev Immunol 2003; 3(9): 745-756.

[9]  Ike SO. Prevalence of hypertension and its complications
among medical admissions at the University of Nigeria
Teaching Hospital, Enugu (Study 2). Niger ) Med 2009;
18(1):68-72

[10] Onwuchekwa AC, Chinenye S. Clinical profile of hypertension
at a University Teaching Hospital in Nigeria. Vasc Health Risk
Manag 2010; 6: 511-516

[11]  Ukoh VA. Admission of hypertensive patients at the University
of Benin Teaching Hospital. East Afr Med ) 2007; 84: 329-335

[12]  Kadiri S. Control of cardiovascular disease in Africa. Bulletin
of Medicus Mundi Switzerland 2007; 106: 57-60

[13] Stein EA, Myers GL. National Cholesterol Education Program
Recommendations for triglyceride measurement: executive
summary. Clin Chem 1995; 41:1421-1426

[14] Richmond W. Analytical reviews in clinical biochemistry; the
quantitative analysis of cholesterol. Ann Clin Biochem 1992;
29:577-597

[15]  Warnick GR, Nauck M, Rifai N. Evolution of methods for
measurement of HDL-cholesterol: from ultracentrifugation to
homogenous assays. Clin Chem 2001: 47; 1579-1596

[16] Friedewald WT, Levy RI, Fredrickson DS. Estimation of the
concentration of low-density lipoprotein cholesterol in
plasma, without use of the preparative ultracentrifuge. Clin
Chem 1972; 18: 499-502

[17] Trad A, Hedemann N, Shomali M, Pawlak V, Grotzinger ),
Lorenzen |. Development of sandwich ELISA for detection
and quantification of human and murine a disintegrin and
metalloproteinasel7. ) Immunol Methods 2011; 371:91-96

[18] Chomczynski P, Sacchi N. The single-step method of RNA
isolation by acid guanidinium thiocyanate-phenol-



356 —— ljeomaA. Meka et al.

[19]

[20]

[21]

chloroform extraction: twenty-something years on. Nature
Protocols 2006; 1(2): 581-585

Grundy SM, Becker D, Clark LT, Cooper RS, Denke MA, Howard
JW, et al. Third Report of the National Cholesterol Education
Program (NCEP) Expert Panel on Detection, Evaluation,

and Treatment of High Blood Cholesterol in Adults (Adult
Treatment Panel Ill): final report. Circulation 2002; 106:
3143-3421

lliopoulos D, Drosatos K, Hiyama Y, Goldberg 1}, Zannis VI.
MicroRNA-370 controls the expression of MicroRNA-122 and
Cptla and affects lipid metabolism. ] Lipid Res 2010; 51(6):
1513-1523

Cheung O, Puri P, Eicken C, Contos M}, Mirshahi F, Maher

JW, et al. Nonalcoholic steatohepatitis is associated with
altered hepatic microRNA expression. Hepatology 2008; 48:
1810-1820

DE GRUYTER

Satoh M, Nakamura M, Satoh H, Saitoh H, Segawall,
Hiramori K. Expression of tumor necrosis factor-alpha--con-
verting enzyme and tumor necrosis factor-alpha in human
myocarditis. J. Am. Coll. Cardiol 2000; 36(4): 1288-1294
Wang X, Oka T, Chow FL, Cooper SB, Odenbach J, Lopaschuk
GD, et al. Tumor necrosis factor-alpha-converting enzyme is
a key regulator of agonist-induced cardiac hypertrophy and
fibrosis. Hypertension 2009; 54:575-582

Zhao X, Kong), ZhaoY, Wang X, Bu P, Zhang C, et al. Gene
silencing of TACE enhances plaque stability and improves
vascular remodeling in a rabbit model of atherosclerosis. Sci.
Rep 2015; 5, 17939

Krutzfeldt J, Rajewsky N, Braich R, Rajeev KG, Tuschl T,
Manoharan M, et al. Silencing of microRNAs in vivo with
‘antagomirs’. Nature 2005; 438: 685-689



DE GRUYTER

80

70

60

50

4

(=]

3

[=]

2

[=]

1

[=]

=]

Hypertensives

Association of miRNA-122 with lipids =—— 357

Controls

B Total Chol ®WLDL-C EHDL-C ©TG

Supplementary Figure 1: Pattern of Dyslipidaemia among Hypertensives and Controls

More of the hypertensive patients (60) (68.2%) had elevated LDL-cholesterol >3.4 mmol/L, whereas more of the control participants (14)
(60.9%) had elevated total cholesterol >5.2mmol/L.
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Supplementary Figure 2: Correlation Graph of miRNA-122 with HDL-Cholesterol
The correlation between miRNA-122 and HDL-cholesterol was negative, weak and not significant, r =-0.1, p = 0.60, n = 300
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Supplementary Figure 3: 95% Confidence Interval Plot for miRNA-122
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Supplementary Figure 4: 95% Confidence Interval Plot for ADAM17
miRNA-22 and ADAM17 95% Cl groupings in supplementary figures 3
and 4:

1= Dyslipidaemic hypertensives

2= Nondyslipidaemic hypertensives

3= Dyslipidaemic controls

4= Nondyslipidaemic controls



