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Ql(Low) Q2 Q3 Q4(High) Trend
Men
Waist circumference,cm  57-77 78-82 83-87 88-124 p value
Cases, n 39 49 40 59
Person-year 6,209 7,895 7,096 7,146
Age-adjusted 1 1.08(0.70-1.65) 0.90(0.57-1.40) 1.26(0.84-1.89) 0.494
Multivariate-adjusted 1 1.08(0.71-1.66) 0.90(0.57-1.40) 1.33(0.88-2.00) 0.376
<60 years old
Cases, n 4 11 10 17
Person-year 3,799 5,027 4,222 4,070
Age-adjusted 1 1.81(0.56-5.78) 1.91(0.59-6.13) 3.16(1.06-9.45) 0.116
Multivariate-adjusted 1 1.87(0.58-5.99) 2.22(0.69-7.13) 3.84(1.28-11.51) 0.042
>60 years old
Cases, n 35 38 30 42
Person-year 2,410 2,868 2,873 3,075
Age-adjusted 1 1.00(0.63-1.60) 0.78(0.47-1.28) 1.03(0.65-1.61) 0.989
Multivariate-adjusted 1 1.01(0.64-1.61) 0.77(0.47-1.26) 1.07(0.68-1.69) 0.898
Women
Waist circumference, cm 54-69 70-75 76-83 84-121 p value
Cases, n 20 31 33 43
Person-year 9,318 8,747 8,465 6,972
Age-adjusted 1 1.44(0.72-2.88) 1.59(0.83-3.06) 2.04(1.10-3.78) 0.006
Multivariate-adjusted 1 1.47(0.73-2.97) 1.58(0.82-3.07) 2.00(1.07-3.73) 0.008
<60 years old
Cases, n 5 6 7 11
Person-year 6,847 5,894 5,683 4,138
Age-adjusted 1 1.37(0.40-4.34) 1.26(0.39-4.04) 2.42(0.81-7.18) 0.079
Multivariate-adjusted 1 1.11(0.32-3.88) 1.28(0.40-4.09) 2.50(0.85-7.39) 0.049
>60 years old
Cases, n 15 25 26 32
Person-year 2471 2,852 2,782 2,833
Age-adjusted 1 1.50(0.77-2.91) 1.47(0.77-2.82) 1.98(1.05-3.73) 0.026
Multivariate-adjusted 1 1.50(0.76-2.97) 1.46(0.75-2.84) 1.94(1.01-3.71) 0.055

Multivariate adjusted for age, smoking and drinking status.
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Men Women
MetS(-) MetS(+) P value MetS(-) MetS(+) P value
Cardiovascular disease
MetS Japanese definition
Cases, n 140 48 110 19
Person-year 23,542 4,817 32,325 1,526
Age-adjusted 1 1.31(0.94-1.82) 0.109 1 2.16(1.31-3.54)  0.002
Multivariate-adjusted 1 1.34(0.96-1.87) 0.080 1 2.20(1.31-3.68) 0.003
<60 years old
Cases, n 27 15 25 4
Person-year 14,752 2,366 22,085 529
Age-adjusted 1 2.76(1.46-5.23) 0.002 1 5.39(1.82-15.98) 0.002
Multivariate-adjusted I 2.92(1.54-5.55) 0.001 1 6.25(2.08-18.79) 0.001
>60 years old
Cases, n 113 33 85 15
Person-year 8,790 2,451 10,240 997
Age-adjusted 1 1.04(0.70-1.53) 0.841 1 1.83(1.05-3.18) 0.033
Multivariate-adjusted 1 1.06(0.71-1.57) 0.764 1 1.80(1.01-3.20) 0.046
MetS NCEP (Asian) definition
Cases, n 133 55 73 56
Person-year 23,373 4,986 27,405 6,446
Age-adjusted 1 1.70(1.23-2.34)  0.001 i 1.93(1.35-2.77) <0.001
Multivariate-adjusted 1 1.75(1.27-2.41) <0.001 1 1.90(1.31-2.77) <0.001
Myocardial infarction
MetS Japanese definition
Cases, n 56 22 32 7
Person-year 22,962 4,663 31,697 1,457
Age-adjusted 1 1.48(0.90-2.44) 0.117 1 2.36(1.02-5.46) 0.043
Multivariate-adjusted 1 1.51(0.91-2.48) 0.105 1 2.70(1.15-6.35)  0.023
MetS NCEP (Asian) definition
Cases, n 52 26 18 21
Person-year 22,833 4,795 26,944 6,211
Age-adjusted 1 2.09(1.30-3.37)  0.002 1 2.68(1.41-5.10) 0.003
Multivariate-adjusted 1 2.12(1.31-3.43)  0.002 1 2.77(1.44-5.32)  0.002
All Strokes
MetS Japanese definition
Cases, n 84 26 78 12
Person-year 23,177 4,659 32,078 1,487
Age-adjusted 1 1.21(0.78-1.89) 0.381 1 2.09(1.12-3.88) 0.019
Multivariate-adjusted 1 1.27(0.81-1.97) 0.292 1 2.05(1.07-3.92) 0.031
MetS NCEP (Asian) definition
Cases, n 81 29 55 35
Person-year 23,010 4,826 27,266 6,299
Age-adjusted 1 1.52(0.99-2.34) 0.053 1 1.70(1.09-2.64) 0.018
Multivariate-adjusted 1 1.58(1.02-2.43) 0.037 1 1.62(1.02-2.58) 0.041
Cerebral and myocardial infarction
MetS Japanese definition
Cases, n 114 44 75 14
Person-year 23,376 4,788 32,028 1,504
Age-adjusted 1 1.46(1.02-2.07) 0.034 1 2.10(1.18-3.75)  0.012
Multivariate-adjusted 1 1.50(1.05-2.13) 0.024 1 2.29(1.27-4.13)  0.006
MetS NCEP (Asian) definition
Cases, n 107 51 44 45
Person-year 23,194 4,971 27,151 6,381
Age-adjusted 1 1.95(1.39-2.74) <0.001 1 2.30(1.50-3.52) <0.001
Multivariate-adjusted 1 2.01(1.42-2.82) <0.001 1 2.26(1.44-3.52) <0.001

Multivariate adjusted for age, smoking and drinking status.
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Monocyte chemoattractant protein-1 (MCP-1), an important
chemokine whose expression is increased during the course of
obesity, plays a role in macrophage infiltration into obese adi-
pose tissue. This study was designed to elucidate the role of
mitogen-activated protein kinase (MAPK) phosphatase-1
(MKP-1) in the induction of MCP-1 during the course of adipo-
cyte hypertrophy. We examined the time course of MKP-1 and
MCP-1 mRNA expression and extracellular signal-regulated
kinase (ERK) phosphorylation in the adipose tissue from mice
rendered mildly obese by a short term high fat diet. We also
studied the role of MKP-1 in the induction of MCP-1 in 3T3-L1
adipocytes during the course of adipocyte hypertrophy. MCP-1
mRNA expression was increased, followed by ERK activation
and down-regulation of MKP-1, an inducible dual specificity
phosphatase to inactivate ERK, in the adipose tissue at the early
stage of obesity induced by a short term high fat diet, when mac-
rophages are not infiltrated. Down-regulation of MKP-1 pre-
ceded ERK activation and increased production of MCP-1 in
3T3-L1 adipocytes in vitro during the course of adipocyte hyper-
trophy. Adenovirus-mediated restoration of MKP-1 in hyper-
trophied 3T3-L1 adipocytes reduced the otherwise increased
ERK phosphorylation, thereby leading to the significant
reduction of MCP-1 mRNA expression. This study provides
evidence that the down-regulation of MKP-1 is critical for
increased production of MCP-1 during the course of adipo-
cyte hypertrophy.
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Evidence has accumulated suggesting that obesity is a state of
chronic, low grade inflammation; it may represent a potential
mechanism whereby obesity leads to the metabolic derange-
ments (1-3). Previous studies demonstrated that the adipose
tissue is markedly infiltrated by macrophages in several models
of rodent obesities and human obese subjects (4, 5). Using an in
vitro co-culture system composed of adipocytes and macro-
phages, we have provided evidence thata paracrine loop involv-
ing saturated free fatty acids (FFAs) and tumor necrosis fac-
tor-a (TNFa) derived from adipocytes and macrophages,
respectively, establishes a vicious cycle that aggravates the
inflammatory changes; i.e. marked up-regulation of pro-in-
flammatory cytokines such as monocyte chemoattractant pro-
tein-1 (MCP-1)3 and TNFa and down-regulation of anti-in-
flammatory adiponectin (6, 7). These findings have led us to
speculate that macrophages, when infiltrated, may participate
in the inflammatory pathways that are activated in obese adi-
pose tissue.

A previous study with bone marrow transplantation dem-
onstrated that most macrophages in the adipose tissue are
derived from the bone marrow (4). In this regard, adipose
tissue expression of MCP-1, a major chemokine implicated
in the control of monocyte recruitment to the site of inflam-
mation, is increased during the progression of obesity (8, 9)
and is roughly correlated with macrophage markers in the
adipose tissue (5, 10). These findings suggest that increased
production of MCP-1 may be an initial event at the early
stage of obesity so as to accumulate macrophages in the adi-
pose tissue. Recently, Kanda et 4l. and Kamei et al. (11, 12)
have independently reported that MCP-1 plays a role in the
recruitment of macrophages into obese adipose tissue. It s,
therefore, important to know the molecular mechanism for
increased production of MCP-1 at the early stage of obesity.
Recent studies have demonstrated that multiple intracellular
signaling pathways are activated in adipocytes during the

3 The abbreviations used are: MCP-1, monocyte chemoattractant protein-1;
MAPK, mitogen-activated protein kinase; MKP-1, mitogen-activated pro-
tein kinase phosphatase-1; ERK, extracellular signal-regulated kinase; INK,
c-Jun NHy-terminal kinase; MEK, MAPK/ERK kinase; CAR, coxsackie-adeno-
virus receptor; WAT, white adipose tissue; GFP, green fluorescent protein;
ER, endoplasmic reticulum; ROS, reactive oxygen species; SD, standard
diet; HFD, high fat diet; IL, interleukin.
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