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Age-Associated Increasing of MCP-1 in Adults
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Monocyte chemoattractant protein-1 (MCP-1) and interleukin-8 (IL-8) play a key role in development of atherosclerosis.
To take into account the atherogenic properties of MCP-1 and IL-8 and its influence on insulin resistance, we examined
circulating levels of MCP-1 and IL-8 in adults. We recruited 292 subjects (84 males and 208 females) aged between 29
and 79 years. MCP-1 and IL-8 levels were measured by enzyme-linked immunosorbent assay. Age, total cholesterol,
HDL-cholesterol, and LDL-cholesterol levels were significantly higher in female subjects (P<0.01, respectively), but
diastolic blood pressure (BP) was significantly lower in female subjects compared to male subjects. MCP-1 and IL-8
levels were tended to increase with age, the highest in their seventies. MCP-1 (P=0.05) and IL-8 (P<0.01) levels were
higher in males than in females. MCP-1 was positively correlated with age (.=0.17, P<0.05), IL-8 (+=0.26, P<0.01),
fasting insulin (+=0.30, P<0.01), and HOMA-IR (r=0.29, P<0.01). In linear regression analysis, age was found to be
independent factor associated with MCP-1 adjusted by age, BMI, fasting glucose, triglyceride, and systolic BP. In
conclusion, age was found to be independent factor associated with MCP-1. It is possible that an increase of MCP-1 in

adults with age may be risk to atherosclerosis and diabetic properties.
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INTRODUCTION

Numerous reports demonstrated that chronic low-grade
inflammation is involved in the pathogenesis of type 2
diabetes and cardiovascular disease (CVD). The chemokine,
monocyte chemoattractant protein-1 (MCP-1) attracts mono-
cytes and interleukin-8 (IL-8) attracts neutrophils (Rollins,
1997; Krishnaswamy et al., 1999). These chemokines play
a key role in development of atherosclerosis by enhancing
adhesion molecules on leukocytes and endothelial cells, as
well as by inducing leukocyte infiltration into the vascular
subendothelial area (Reape et al., 1999; Yu et al., 2004).
Elevated MCP-1 levels have been found to be associated
with older age (Inadera et al., 1999), hypertension (Parissis
et al., 2000), hypertriglycemia (Inadera et al., 1999), and
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diabetes (de Lemos et al., 2003). 1L-8 levels were signi-
ficantly increased in patients with type 1 or 2 diabetes
(Zozuliiiska et al., 1999), and obese (Bruun et al., 2003).
These indicate the involvement of MCP-1 and IL-8 in
insulin resistance, diabetes and CVD.

Normal ageing in humans is associated with several
hormone, inflammation and metabolic alterations. Moreover,
advanced age is one of the major risk factor of athero-
sclerosis. But, the consequence of ageing on inflammation
about chemokines has not fully examined.

Therefore, we examined circulating levels of MCP-1 and
IL-8 in adults, and to evaluate the relationship between
aging and both MCP-1 and IL-8.

MATERIALS AND METHODS

We recruited 292 subjects (84 males and 208 females)
aged between 29 and 79 years. The participants visited the
hospital for a periodic health check-up. We excluded patients
with bleeding tendencies and thrombotic events, such as
stroke and ischemic heart disease. Prior to testing, the part-
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icipants independently completed a questionnaire regarding
their medical disease and medications. '

Body weight was measured to the nearest 0.1 kg using
an electronic scale. Patients were weighed in light clothing
without shoes. Height was measured to the nearest 0.1 cm
using a wall mounted stadiometer. Body mass index (BMI)
was calculated as weight/height” (kg/m?).

Biochemical tests were performed on blood samples
collected after fasting for more than 12 hours. Serum levels
of glucose, total cholesterol, HDL-cholesterol, triglyceride,
and high-sensitivity C-reactive protein (hs-CRP) were
assayed using an ADVIA 1650 Chemistry system (Bayer,
Tarrytown, NY, USA). LDL-cholesterol was calculated by
Friedewald's formula, if serum triglyceride levels were
below 400 mg/dL (Friedewald et al., 1972). Fasting insulin
levels were measured by a competitive immunoassay using
an Immulite 2000 (DPC, Pacific Concourse, LA, USA).
Insulin resistance was estimated by the homeostasis model
assessment of insulin resistance (HOMA-IR) index [(Insulin
(W[U/ml) X Fasting blood glucose (mg/dl)/18) / 22.5].
MCP-1 and IL-8 levels were measured by enzyme-linked
immunosorbent assay (R&D system, Minneapolis, USA).

Data are expressed as mean £ SD. Variables such as
fasting insulin, HOMA-IR, hs-CRP, triglyceride, IL-8 levels
were logarithmically transformed prior to statistical analysis
to approximate a normal distribution. Baseline characteri-
stics and the difference of chemokines such as MCP-1 and
IL-8 between genders were compared using a #test for
continuous variables. An analysis of variance (ANOVA)
was performed to assess the differences in MCP-1 and IL-8
levels between age groups in both genders. Pearson corre-
lation coefficients were calculated to evaluate a relation-
ship between MCP-1 or IL-8 and metabolic variables such
as age, BMI, blood pressure (BP), lipid profiles, fasting
glucose, insulin, and HOMA-IR index. Multple linear
regression analysis was used to determine the interactions
between MCP-1, adjusted by gender, BMI, fasting glucose,
triglyceride, and systolic BP. Significance was defined at the
0.05 level of confidence. All calculations were performed
using the Statistical Package for Social Sciences software,
version 15.0 (SPSS, Chicago, IL, USA).

Table 1. Clinical and metabolic characteristics of study subjects

Male Female

Characteristics (N=84) (N=208) P-value
Age (years) 514198 556187 <001
BMT* (Kg/m®) 249432 24.8%32 0.69
Blood pressure (mmHg)

Systolic 129.5+158 13141208 046

Diastolic 82.7+12.1 78.7%124 <0.05
Glucose tolerance index

Fasting glucose (mg/dl)  102.6£36.5 101.8%£49.0 0.89

Fasting insulin® (uIU/mL) 4.84+3.3 491%3.1 0.88

HOMA-IR" 1.2£1.0 12408  0.96
Lipid profile

Total cholesterol (mg/dl) 194.3+33.8 210.3%38.9 <0.01

Triglyceride® (mg/dl) 148.41£90.5 134.9+156.2 0.46

HDL-cholesterol (mg/dl)  44.4+12.0 499%12.1 <0.01

LDL-cholesterol (mg/dl) 119.8+30.1 134.2+355 <0.01
Chemokines

MCP-1¢ (pg/ml) 387.21£109.0 360.1+£108.8 0.05

1L-8° (pg/ml) 543161 36.7130.0 <0.01

Data are shown as means = the standard deviation.
P-values are calculated by t-test and ’-test.
?Body mass index.

Values were analysed after log-transformation
¢ Homeostasis model assessment insulin resistance.
4Monocyte chemoattractant protein-1
°Interleukine-8

RESULTS

The clinical characteristics of the subjects are shown in
Table 1. Age, total cholesterol, HDL-cholesterol, and LDL-
cholesterol levels were significantly higher in female sub-
jects (P<0.01, respectively), but diastolic BP was signifi-
cantly lower in female subjects compared with male subjects.
MCP-1 (P=0.05) and IL-8 (P<0.01) levels were higher in
males than in females.

MCP-1 and IL-8 levels according to age and gender group
are shown in Table 2. MCP-1 and IL-8 levels were tended
to increase with age, the highest in their seventies.

MCP-1 was posttively correlated with age (=0.17, P<
0.05), whereas 1L-8 levels were not significantly correlated
with age (=0.04, P=0.50) as shown in Fig. 1. In addition,
MCP-1 was positively correlated with fasting insulin (=
0.30, P<0.01), HOMA-IR (=0.29, P<0.01), and IL-8
(r=0.26, P<0.01) data was not shown.

In linear regression analysis, age was found to be in-
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Table 2. Serum MCP-1? and IL-8° values according to age and gender

Chemokines
Gender Age
N MCP-1 (pg/ml) P IL-8 (pg/ml) P
Male 30~39 10 370.5£145.1 45.81+49.5
40~49 23 333.1£69.7 53.5149.4
50~59 33 410.8%+122.1 51.9+58.2
60~69 16 416.2%79.7 48.5+444
70~ 2 471.5%46.0 0.123 191.4£236.1 0.569
Female 30~39 326.61£93.7 4924542
40~49 31 308.7492.0 30.8%+9.7
50~59 97 367.4£109.9 3541254
60~69 62 372.3+1104 36.9129.9
70~ 10 399.7£110.8 0.077 56.6+67.2 0.711
Data are shown as means £ the standard deviation.
* monocyte chemoattractant protein-1, ® Interleukine-8
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Fig. 1. Relationship between chemokines and age. MCP-1 levels were positively correlated with age (+=0.17, P=0.005), whereas IL-8

levels were not significantly correlated with age (=0.04, P=0.50).

dependent factor associated with MCP-1 adjusted by age,
BML, fasting glucose, triglyceride, and systolic BP (Table 3).

DISCUSSION

In this study, we examined the circulating levels of
MCP-1 and IL-8, and the impact of age and gender. We
found that MCP-1 and IL-8 levels tended to increase with
age, the highest in seventies. However, MCP-1 was de-

creased in fourties of males and females, whereas IL-8 was

Table 3. Association between several factors and MCP-1

Variables B SE P-value
Age 2.601 0.625 <0.01
Body mass index 3.067 2.023 0.13
Fasting glucose 0.042 0.125 0.74
Triglyceride 0.029 0.041 0.47
Systolic blood pressure -0.034 0.331 0.92

decreased in fourties of females only. Low levels of both
MCP-1 and IL-8 in fourties might be explained by increase
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of healthy behavior such as exercise, and ingestion of
vitamins.

In present study, MCP-1 and IL-8 levels were higher in
males than in females although statistically not significant
in MCP-1. Gender-dependent difference in MCP-1 levels
was found previous studies (Inadera et al., 1999; Deo et al.,
2004; Berrahmoune et al., 2006). In another study, Tabara
et al. (2003) failed to find such association; elderly persons
did not show a significant difference between men and
women. A recent in vivo study revealed that physiologic
concentrations of estradiol suppress MCP-1 expression in
rabbit (Pervin et al., 1998). Thus, the circulating MCP-1
levels may be influenced by sex hormones.

In multiple regression analysis, age was independently
and significantly associated with MCP-1. This result is in
accordance with other reports. Several studies reported that
the levels of MCP-1 and IL-8 were significant positive
association with age (Tabara et al., 2003; Mukaida et al.,
2003; Juarranz et al., 2004). Age dependent increasing of
the level of MCP-1 may indicate possible atherosclerotic
lesions (Inadera et al., 1999). Epidemiologic studies have
established that aging is a risk factor for atherosclerosis
(Vinereanu, 2006). Gerli et al. (2000) postulated an age-
dependent shift in the cytokine network. Apart from athero-
sclerosis, many studies have reported that oxidative stress
increase with age. This oxidative stress-induced activity
promotes the production of a number of proinflammatory
cytokines, which can contribute to the pathology of many
diseases states associated with aging (Rajindar, 2002;
Junqueira et al., 2004).

In this study, serum levels of MCP-1 showed significantly
positive associations with insulin and HOMA-IR. Recent
studies found that relationship between MCP-1 level and
insulin resistance, as well as type 2 diabetes (Piemonti et
al., 2003; Herder et al., 2006). MCP-1 or IL-8 level was
positively related to the HOMA-IR in obese subjects (Kim
et al., 2006). This result supports the idea that these chemo-
kines contribute to insulin resistance. Circulating levels of
IL-8 have also been shown to be high in atherosclerosis
patients (Gerszten et al., 1999), and are associated with
insulin sensitivity (Bruun et al., 2003). However, our data

failed to show any significant correlation between IL-8 and

metabolic related parameter. The lack of the relation is in
concordance with others, IL-8 is expressed in adipose
tissue (Bruun et al., 2003), but IL-8 levels did not correlated
with BMI and obesity related parameter (Herder et al.,
2005).

The limitation of this investigation is that it is only an
observational study. Therefore, we are not able to follow
circulating level of MCP-1 and IL-8 in individuals with
ageing.

In conclusion, age was found to be independent factor
associated with MCP-1. It is possible that an increase of
MCP-1 in adults with age may be risk to atherosclerosis
and diabetic properties.
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