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ABSTRACT: Chemerin is an adipokine secreted by adiopose tissue and has a role in obesity and
hypertension. This study aims at assessing the level of the adipokine chemerin in obesity and/or hypertension
and correlating its level with the inflammatory marker hs-CRP and predictors of atherosclerosis as lipid profile,
insulin resistance, systolic (SBP) and diastolic blood pressure (DBP).Volunteers were divided into 4 equal
groups according to body mass index (BMI) and blood pressure: normal weight group (BMI < 24.9 kg/m?),
overweight group (BMI = 25.0 — 29.9 kg/m’), normotensive obese group (BMI > 30.0 kg/m?) and hypertensive
obese group (BMI > 30.0 kg/m?). Chemerin, high-sensitivity C-reactive protein (hs-CRP), lipid profile, fasting
blood glucose (FBG) and fasting insulin (FI) were evaluated in the mentioned groups.The results showed that
there were significant increases of chemerin, hs-CRP, low density lipoprotein (LDL), SBP and DBP in
hypertensive obese group compared to normotensive obese , overweight and normal weight groups. Moreover
the only significant positive correlation between chemerin and hs-CRP was observed in the obese hypertensive
group. The normotensive obese group showed significant increases of hs-CRP, LDL, triglyceride (TG), FBG,
FI and the homeostasis model assessment-insulin resistance index (HOMA-IR) compared to the overweight and
normal weight groups. Regarding the overweight group, there were significant increases in chemerin, hs-CRP,
cholesterol, LDL, TG compared to the normal weight group, while the HDL levels were significantly lower
compared to the two obese groups. These results revealed that the pro-inflammatory adipokine chemerin
increases in obesity associated with hypertension, leading to the suggestion that there is a definite dysregulation
of the pro-inflammatory and anti-inflammatory parameters towards the pro-inflammatory when hypertension
and obesity are associated.
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INTRODUCTION

Adipose tissue is a metabolically active
organ, as it secretes various adipokines and
cytokines (RONDINONE, 2006). Excess white
adipose tissue (WAT) in obesity is characterized by
dysregulation of pro-inflammatory and anti-
inflammatory adipokines. This disequilibrium can
induce a chronic inflammatory state and act as a
pathogenic link between obesity and many diseases
such as type 2 diabetes mellitus, dyslipidemia,
hypertension and coronary heart disease (BULLO et
al, 2007; MAURY; BRICHARD, 2010;
FERNANDEZ-SANCHEZ et al., 2011).

Chemerin is one of the pro-inflammatory
adipokines that is secreted in an inactive form as
prochemerin and then activated through proteolytic
cleavage (WANG; NAKAYAMA, 2010). Chemerin
regulates adipogenesis, glucose metabolism and
inflammation, it also recruits and activates immune
cells (JOHN et al., 2007; ROURKE et al., 2013).
Chemerin is an important factor in the development
and progression of atherosclerosis; it promotes
adhesion of macrophages to vascular cell adhesion

molecule-1 (VCAM-1) and fibronectin (OUCHI et
al., 2011). The accumulation of chemerin in an
atherosclerotic lesion attracts immune cells which
leads to remodeling of the vessel wall and inducing
a direct inflammatory effect on vascular endothelial
cells (YAMAWAKI, 2011). Furthermore, the
serum level of chemerin was associated with aortic
stiffness in healthy individuals (HOO et al., 2012).
Hypertension is a health problem that may
predispose to ischemic heart disease and affects
target organs including the heart, kidneys and eyes
(KANNEL, 1996). Many authors suggested the role
of chemerin on hypertension and obesity. Chemerin
plays a role in obesity, diabetes and atherosclerosis
which are important risk factors in essential
hypertension. Chemerin is an endogenous
vasoconstrictor that is produced by visceral and
perivascular adipose tissue (WATTS et al., 2013). In
addition, the levels of chemerin correlated with
obesity factors such as BMI and triglyceride levels
(BOZAOGLU et al., 2007; BA et al., 2019). On the
other hand, HART AND GREAVES (2010)
reported that serum chemerin levels are elevated in
obese, insulin-resistant, and inflammatory states. Its
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level was significantly positively associated with the
inflammatory marker hs-CRP (GU et al., 2015).

The aim of the present work was to assess
the level of chemerin in obesity and/ or hypertension
in Egyptian individuals and to correlate its level
with the marker of inflammation, CRP, and some
predictors of atherosclerosis as lipid profile, insulin
resistance, systolic and diastolic blood pressure.

MATERIAL AND METHODS
Patients

This study was performed on 80
individuals, 39 males and 41 females, age ranged
from 40 to 50 years. They were divided according to
the BMI and blood pressure into 4 equal groups:
normal weight group, 12 males and 8 females, (BMI
< 24.9 kg/m®), overweight group, 10 males and 10
females, (BMI = 25.0 — 29.9 kg/mz), normotensive
obese group, 8 males and 12 females, (BMI > 30.0
kg/m”) and hypertensive obese group, 9 males and
11 females, (BMI > 30.0 kg/m?). Hypertension was
defined as systolic BP (SBP) > 140 mmHg or
diastolic BP (DBP) > 90 mmHg and/or using anti-
hypertensive drug therapy (CHOBANIAN et al.,
2003). Clinical and laboratory examinations were
performed to exclude secondary hypertension,
chronic heart failure, valvular heart disease,
cardiomyopathy, atrial fibrillation, diabetes mellitus,
renal or hepatic dysfunction, cancer, systemic
inflammatory diseases, chronic or acute infectious
diseases and auto-immune diseases. The laboratory
tests included creatinine, aspartate aminotransferase
(AST), albumin, the erythrocyte sedimentation rate
(ESR) and glycated hemoglobin (HBAIlc).
Demographic charachteristics as age, sex, smoking
habits (all studied individuals were non-smokers)
and antihypertensive drug use were noted. Body
mass index (BMI) was calculated as weight (Kg)
divided by height squared (m®).

Collection of blood samples and biochemical
analysis

After the patients’consent, blood samples
were taken in the morning after 30 min. rest
following 12-14 h. fasting period. Samples were
centrifuged at 3000 rpm for 10 min. and the sera for
insulin and chemerin analysis were stored at -80°C.
Fasting serum glucose, total cholesterol, HDL-
cholesterol, LDL-cholesterol and triglyceride (TG)
concentrations were evaluated immediately by
enzymatic colorimetric methods. The quantitative
determination of high sensitive C-reactive protein
(hs-CRP) was determined in serum by immuno-
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turbidimetric assay using Roche Diagnostics GmbH
(Mannheim, Germany). The concentration of insulin
was measured by immunoradiometric assay kit, DIA
source INS-IRMA kit, supplied by DIA source
ImmunoAssays S.A. (Belgium). Chemerin levels
were measured in blood sera using a commercially
available enzyme-linked immunosorbent assay
(ELISA) kit supplied by R&D systems
(Minneapolis, MN 55413, USA). The homeostasis
model assessment-insulin resistance index (HOMA-
IR) was calculated by the equation: HOMA-IR =
Fasting glucose (mg/dl) x Fasting insulin (uU/ml) +
405. The cutoff point to define insulin resistance
corresponds to HOMA-IR > 3.8 (SHIRAI, 2004).
Body mass index (BMI) was calculated as weight
(Kg) divided by the square of height (m).

Compliance and ethical standards

All procedures performed involving human
participants were in accordance with the ethical
standards of the institutional and national research
committee and with the 1964 Helsinki declaration
and its later amendments or comparable ethical
standards. The authors declare no conflicts of
interest. Informed consent was obtained from all
individual participants included in the study.

Statistical analysis

Data were analyzed using the statistical
package for social sciences (SPSS, version 20 for
windows, Chicago, USA). Results were expressed
as means + standard error (SE). Normality of the
distribution of the data was determined using a
Kolmogorov-Smirnov test. Statistical differences
between the groups were performed using one-way
analysis of variance (ANOVA) test. P<0.05 was
considered statistically significant. Correlation
analysis between serum chemerin levels and the
studied variables was performed by Pearson
correlation test.

RESULTS

Table 1 summarizes the data of age, BMI,
SBP and DBP in the 4 tested groups (normal weight,
overweight, normotensive obese and hypertensive
obese). To clarify the effect of obesity, the
percentage of change 1 was calculated between each
of the overweight and normotensive obese group,
and the normal weight group, while to evaluate the
effect of hypertension, the percentage of change 2
was analyzed between the hypertensive and the
normotensive obese groups. Insignificant changes
were observed regarding SBP and DBP in the
normal, overweight and normotensive obese groups.
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The SBP and DBP significantly increased in
hypertensive obese group compared to the

Table 1. Clinical features of the studied groups
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normotensive obese and the percentage of change
between them was 18% and 13% respectively.

Parameters Normal Over Weight Normotensive Hypertensive Obese P value
Weight Obese
Age (yrs) 45.00+2.22° 44.81+1.89" 45.90.72+2.05" 48.272+1.76" 0.597
% of changel -0.40 2.0 -
% of change2 5.14
BMI (Kg/m®)  23.51+0.47¢ 28.24+0.21° 34.20+1.16° 37.40+0.90° 0.001
% of changel 20.09 45.45 -
% of change?2 9.32
SBP (mm 117.36+3.21° 125.72+3.28° 120.36+2.79° 142.45+5.20° 0.000
Hg) 7.12 2.02 -
% of changel 18
% of change2
DBP (mm 76.45+1.81° 81.36+2.34" 76.54+1.74° 86.63+3.74° 0.021
Hg) 6 0.1 -
%of changel 13
% of change2

Values are expressed as means + SE. Same superscript in the same row means no significant difference; Different superscripts in the
same raw (a, b, ¢) means significant differences (p < 0.05); % of changel: between each of the overweight and normotensive obese
group, and the normal weight group (It clarifies the effect of obesity); % of change 2: between the hypertensive obese group and the

normotensive obese group (It clarifies the effect of hypertension)

The analysis of biochemical parameters in
Table 2 reveals that there were significant increases
in chemerin, hs-CRP and LDL in the hypertensive
obese group compared to the other three groups.
The obese hypertensives showed also significant
increases in FBG, FI and HOMA-IR compared to
the normal and overweight groups, and insignificant
change with the normotensive obese one. The
normal and overweight groups, on the other hand,

Table 2. Biochemical features of the studied groups

showed insignificant changes in FBG, FI and
HOMA-IR. However, cholesterol showed
insignificant differences between hypertensive
obese, normotensive obese and overweight. There
was significant increase in HDL in the normal group
compared to the overweight and both obese groups.
Meanwhile, there was insignificant difference
between the normotensive and hypertensive groups
with obesity.

Parameters Normal Over Weight Normotensive Hypertensive P value
Weight Obese Obese
Hs-CRP(mg/L) 3.56+0.51¢ 8.21+0.64° 13.64+1.39° 23.12+0.55° 0.000
% of changel 130.6 282.9 -
%of change?2 69.4
Cholesterol(mg/dl)  156.53+5.21° 219.64+11.39° 230.945+6.78" 255.345+19.92% 0.000
% of changel 40.3 47.5 -
% of change 2 10.5
LDL(mg/dl) 110.77+2.39¢ 132.65+£2.71° 145.10£2.57° 155.49+4.93* 0.000
% of changel 19.7 31.0 -
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% of change2
HDL(mg/dl) 41.20+1.07 36.78+0.54"
% of changel -10.7
%of change?2
TG(mg/dl) 120.36+2.93° 222.23421.23°
% of changel 84.6
% of change2
FBG(mg/dl) 88.75+2.89° 91.16+1.82°
% of changel 2.7
F.Insulin(ulU/ml)  5.29+0.52° 8.12+0.15
% of changel 53.6
% of change2
HOMA-IR 1.38+0.16" 1.80+0.07°
% of changel 30.9
% of change2
Chemerin(ng/ml) 41.38+2.68° 108.62+14.69°
% of changel 162.5
% of change2
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7.1
32.17+0.80° 33.93+0.96° 0.000
-21.9 -
54
274.500+3.89" 286.272+2.30° 0.000
128.0 -
4.2
120.09+10.98" 123.22+10.67* 0.003
353 -
2.6
14.08+2.01° 14.88+2.33° 0.000
166.1 -
5.6
4.93+0.73" 5.13+0.52% 0.000
257.4 -
4.0
110.97429.59" 414.31+£58.24° 0.000
168.1 -
2733

Values are expressed as means + SE. Same superscript in the same row means no significant difference; Different superscripts in the
same raw (a, b, ¢) means significant differences (p < 0.05); % of changel: between each of the overweight and normotensive obese
group, and the normal weight group (It clarifies the effect of obesity); % of change 2: between the hypertensive obese group and the

normotensive obese group (It clarifies the effect of hypertension)

Although hs-CRP showed significant
differences between the four groups, the percentage
of changes clarify these differences as they reached
130% and 283% in overweight and normotensive
obese compared to normal, pointing to the role of
obesity. Moreover, hypertension plays a role also in
increasing the level of hs-CRP as the obese
hypertensives experienced the highest level and the
percentage of change between normotensive and
hypertensive obese was 69%. Chemerin simulates,
to a great extent, the trend of increase of hs-CRP i.e.
significant increase of this adipokine in overweight
and normotensive obese where the percentage of
change reached 162% and 168% in the previous two
groups respectively compared to normal. The
highest significant increase of chemerin was
observed in hypertensive obese, where the
percentage of change reached up to 273% compared
to normotensive obese.

Collectively, it could be stated that
hypertension caused significant increases in SBP,
DBP, hs-CRP, chemerin and LDL as shown in
hypertensive  obese  group  compared to
normotensive obese. On the other hand, obesity
caused significant increases in hs-CRP, chemerin,

LDL, TG and a significant decrease in HDL in
normotensive obese individuals compared to
normal. FBG, FI and HOMA-IR experienced
insignificant differences between normal and
overweight, and  significant increase in
normotensive and hypertensive obese.

Table 3 illustrates the correlation between
serum chemerin and all tested parameters in normal,
overweight, normotensive obese and hypertensive
obese subjects. In normal, there was a negative
significant correlation between chemerin and
diastolic blood pressure, and a positive significant
correlation with fasting glucose and HOMA. In
overweight, there was a negative significant
correlation with SBP and a positive significant
correlation with FI. In obese hypertensive group,
there was a positive significant correlation between
chemerin and hs-CRP.
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Table 3. Correlations of chemerin with clinical and metabolic parameters
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Parameters Serum chemerin in Serum chemerin in Serum chemerin Serum chemerin
normal weight overweight in normotensive in hypertensive
obese obese
R value P value R value P value Rvalue P value R value P value
Age 0.197 0.562 -0.161 0.636 0.226 0.505 0.197 0.561
BMI 0.342 0.303 0.433 0.183 -0.165 0.623 0.033 0.923
SBP -0.362 0.275 -0.726° 0.011 0.483 0.132 0.238 0.482
DBP -0.629° 0.038 -0.403 0.219 0.547 0.081 0.218 0.561
Hs-CRP -0. 209 0.537 -0.303 0.365 0.323 0.303 0.711° 0.014
Cholesterol 0.462 0.152 0.403 0.219 0.427 0.190 -0.248 0.462
LDL 0.072 0.834 0.260 0.441 -0.050 0.885 0.443 0.173
HDL -0.182 0.593 0.022 0.948 0.021 0.950 -0.347 0.296
TG 0.508 0.111 0.329 0.322 -0.110 0.576 0.216 0.524
FBG 0.622° 0.041 -0.476 0.139 -0.209 0.537 0.008 0.981
F.Insluin 0.498 0.119 0.644° 0.002 -0.290 0.387 0.249 *0.461
HOMA-IR 0.666° 0.025 0.485 0.130 -0.257 0.445 0.315 0.346

* Values of Correlation Coefficient are significant at p< 0.05.
DISCUSSION

Chemerin is a pro-inflammatory adipokine
which participates in the development of
atherosclerosis, aortic stiffness, alteration of insulin
sensitivity and glucose uptake. In the present study,
there was an evident increase of chemerin in
overweight and obese individuals. This result is in
agreememt with previous studies (YAMAWAKI,
2011; HOO et al., 2012; NIKLOWITZ et al., 2018;
BA et al., 2019). CRP is another pro-inflammatory
marker reported by previous studies which showed
that there was a direct relation between CRP and
BMI (LEHRKE et al., 2009; HAH et al., 2011). This
is because of the low-grade inflammation in obesity,
that is associated with increase in acute-phase
proteins levels (BASTARD et al, 2006). The
increase of chemerin, however, is most evident in
the hypertensive obese group where the percentage
of change reached up to 273% compared to the
normotensive obese group, pointing to the possible
role of chemerin in the pathogenesis of hypertension

regardless of obesity. Another explanation was
provided by high CRP, the pro-inflammatory
marker, which experienced a significant increase in
obese hypertensive subjects that overwhelms that
observed for obesity only. As mentioned earlier,
chemerin levels increased in obese subjects in the
present study. The significant increase of FI and
HOMA-IR in both normotensive obese and
hypertensive obese groups pointed to the effect of
obesity on insulin sensitivity. Also, the high
significant increase of chemerin in hypertensive
obese group and the significant increase of HOMA -
IR in the normotensive obese and hypertensive
obese groups pointed to the relation of insulin
resistance with obesity and chemerin. LACHINE et
al. (2016), reported a significant positive correlation
of serum chemerin with HOMA-IR. Also the results
obtained by LU et al. (2015) showed that chemerin
positively associated with FBG and FI. In addition,
the alteration of insulin sensitivity and glucose
uptake in adipocytes and skeletal muscle by
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chemerin may participate in the development of
atherosclerosis (BASTARD et al., 2006).

This increase, with the positive correlation
between hs-CRP and chemerin in hypertensive
group may point to the fact that some sort of
inflammation may influence the role of chemerin
with hypertension. Some studies confirmed the
association of circulating chemerin with hs-CRP and
hypertension (ZYLLA et al., 2017; ER et al., 2019).
In agreement with the present study, the researchers
found that hs-CRP increased in hypertensive
patients and its high levels were considered a
predictor of hypertension development in
prehypertensives and normotensives (SESSO et al.,
2003; BAUTISTA et al., 2005).

The pathophysiology of hypertension offer
another explanation for the inflammatory nature of
hypertension, it includes inflammation which causes
arterial stiffness and endothelial dysfunction, insulin
resistance, platelet activation and changes causing
predisposition to prothrombotic conditions in the
coagulation cascade (GILES, 2006).

The high significant increase of chemerin in
hypertensive obese pointed to the fact that
hypertension and chemerin are closely related to
each other. It has been reported that chronic
inflammation is a risk factor for arterial
hypertension development. In essential hypertension
patients, the inflammatory markers such as CRP,
TNF-a, and IL-6, were shown to be increased
(CHAE et al., 2001; SESSO et al, 2003;
BAUTISTA et al.,, 2005). The serum chemerin
levels were also correlated with CRP, TNF-a, IL-6,
resistin, and leptin levels (LEHRKE et al., 2009).
The inflammatory cytokines regulate the secretion
of chemerin/ CMKLR1 and the expression of
CMKLRI1 in vascular endothelial cells (KAUR et
al., 2010). These studies showed that chemerin
contributes in the pathogenesis of hypertension (GU
etal., 2014).

Consistent with our study results, GU et al.
(2014) and MERIC et al. (2014), reported that
plasma chemerin levels were significantly higher in
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the essential hypertensive group compared to the
normotensive group. GU et al. (2014) reported a
positive correlation between chemerin levels with
SBP in hypertensive patients, while LU et al. (2015)
reported a significant association between chemerin
and DBP. On the other hand, WENG et al. (2017)
found that obesity-induced hypertension in male
Wistar rats, positively correlated with chemerin in
tissues, but not in serum.

There is a close association between
hypertension and atherosclerosis. Some studies tried
to illustrate the chemerin role in atherosclerosis and
cardiovascular diseases (HAH et al., 2011; RHEE,
2011). ZHOU et al. (2019) suggested that chemerin
may be a novel prognostic indicator in chronic heart
failure. In vitro, chemerin reduces NO production
and decreases NO-dependent cGMP signaling so it
impaired endothelial dependent vascular relaxation
(NEVES et al.,, 2014). Chemerin also activates
adhesion molecules and stimulates endothelial
inflammation, as it induces monocyte-endothelial
adhesion (YAMAWAKI, 2011; LANDGRAF et al.,
2012; DIMITRIADIS et al.,, 2018). Moreover,
chemerin promotes adhesion of macrophages to
fibronectin and VCAM-1 by enhancing clustering of
the integrins which plays a central role of vascular
remodeling (HART; GREAVES, 2010).

CONCLUSION

From the previous results, it could be
concluded that the pro-inflammatory adipokine
chemerin increases in obesity and hypertension and
is associated with markers of inflammation as hs-
CRP and predictors of atherosclerosis as LDL.
Hence, the serum chemerin level can be used as a
reliable indicator of vascular damage in obese
individuals. There is a definite dysregulation of the
pro-inflammatory and anti-inflammatory parameters
towards the pro-inflammatory when the two risk
factors, hypertension and obesity are associated.

RESUMO: A chemerin é uma adipocina secretada pelo tecido adiposo e tem papel na obesidade ¢ na
hipertensdo. Este estudo tem como objetivo avaliar o nivel da adipocina chemerina na obesidade ¢ / ou
hipertensdo e correlacionar seu nivel com o marcador inflamatério hs-PCR e os preditores de aterosclerose
como perfil lipidico, resisténcia a insulina, pressdo arterial sistolica (PAS) e diastolica (PAD) Os voluntarios
foram divididos em 4 grupos iguais de acordo com o indice de massa corporal (IMC) e pressdo arterial: grupo
com peso normal (IMC < 24,9 kg / m2), grupo com sobrepeso (IMC = 25,0 - 29,9 kg / m2), grupo obeso
normotenso (IMC > 30,0 kg / m2) e grupo obeso hipertenso (IMC > 30,0 kg / m2). Chemerin, proteina C-
reativa de alta sensibilidade (PCR-as), perfil lipidico, glicemia de jejum (FBG) ¢ insulina de jejum (FI) foram
avaliados nos grupos mencionados. Os resultados mostraram que houve aumentos significativos de chemerina,
hs- CRP, lipoproteina de baixa densidade (LDL), PAS e PAD no grupo obeso hipertenso em comparagdo com
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obesos normotensos, com sobrepeso € com peso normal. Além disso, a Gnica correlagdo positiva significativa
entre chemerin e hs-CRP foi observada no grupo de hipertensos obesos. O grupo obeso normotenso apresentou
aumentos significativos de PCR-as, LDL, triglicérides (TG), FBG, FI e o modelo de avaliagdo da homeostase -
indice de resisténcia a insulina (HOMA-IR) comparado aos grupos com sobrepeso e peso normal. Em relagao
ao grupo com excesso de peso, houve aumento significativo de chemerina, PCR-as, colesterol, LDL, TG em
relacdo ao grupo com peso normal, enquanto os niveis de HDL foram significativamente menores em
comparagdo aos dois grupos obesos. Esses resultados revelaram que a pro-inflamatoria adipocina chemerina
aumenta na obesidade associada a hipertensdo, levando a sugestdo de que ha uma desregulacdo definida dos
parametros pro-inflamatorios e anti-inflamatorios em relacdo ao pro-inflamatorio quando a hipertensdo e a
obesidade estdo associadas.

PALAVRAS-CHAVE: Hipertensdo essencial. Citocinas. Pro-inflamagdo. Obesidade.
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