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[ Abstract

concentrations by gender,

other cornponents of the metabolic syndrome.

men.

Background: High sensitivity C-reactive proatein (hsCRF) is an atute phase reactant and a sensitive marker of
inflammation. Hyperglycemnia can potentially promote the production of CAP. The aim of this study was to
determine whether increased fasting plasima ghucose (FPG) levels are associated with elevated hsCRP

Methods: We recruited 822 men {mean age, 61 = 14 years) and $,097 women (63 + 12 years) during their annual
heaith examination from a single community, We cross-sectionally examined whether FBG levals are assaciated
with hsCRP concentrations, and whether this association is independent of gender, body mass index {BMI) and

Results: In women only, hsCRP increased significantly and progressively with increasing FPG {r = 0.169, P < 0.001).
The stepwise muitiple finear regression analysis using hsCRP as an objective variable, adjusted for confounding
factors as explanatory varigbles, showed that FPG as well as age, BMI, systolic blood pressure, high-density
lipoprotein cholestero! (HOL-C), uric acid, and high molecular weight adiponectin were sigrificantly assaciated with
hsCRP in wormen, but not in men. There was significant gender interaction, and an increase in hsCRP leveis that
was greater in women with BMI = 25 kg/m® and higher FPG than in men.

Conclusions: These results suggested that hsCRP levels increase continuously across the FPG spectrum starting
from the lowest FPG in both men and women. However, increase in hsCRP levels was greater in wormen than

Keywords: C-reactive protein, fasting plasma glucose, type 2 dizbetes, gender interaction, risk factor

Introduction

C-reactive protein {CRP) is an acute phase reactant and
a sensitive marker of inflammation. Several studies sup-
port the cancept that high-sensitivity €-reactive protein
{hsCRP), even when within the clinical normal range, is
an important precursor of the metabolic syndrome
(MetS) and type 2 diabetes {1-3], and it may be an
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independent predictor that reflects early stage cardiovas-
cular disease (CVD) [4-51.

A recent review of 20 studies revealed that there was
also a significant exponential association between glucose
and CVD in nondiabetic participants that extended below
the usual "diabetic threshold” (7], and fasting plasma glu-
cose (FPG) is an important predictor of CVD after adjust-
ing for potential confounders. Experimental studies have
shown that hypergiycemia stimulates the release of the
inflammatory cytekines tumor necrosis factor-alpha
(TNF-a) and interleukin-6 (I1.-6} from various cells such
as monocytes {8]. Recent data have demonstrated that
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Deta gresented are mean & standard deviation. Data for triglycerides, fasting plasma glucose, HMW adiponectin, Immuno-reactive imsulin, and hsCRP were
skewed, and are presented as median (Interquartiie range) and wore log-transformed for analysis. *Pvalue: ANGVA or X2 -test.
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. Table 1 Clinical characteristics of male particip fing to fasting p glucose y
' Men, N =822 Normal fasting plasma glucose G Type-2 diabetes  P-value*
or >125 mo/dL
| Characteristics FBS <80 90-69 100109 T10-125 N=130
N =200 N =286 N =143 N=63
| Age tyears) 57315 w0z est13 80+ 32 69 <0001
[ Body mass indey feg/m?) 126575 23628 245131 732 23827 <0001
¢ Smoking statws, % 28011957515 46972271504 4347254072 444/286/270 462008/, <001
| Aleohol censumpxion, % 15043306420 120038552 1751203622 32203045 007262/55 8 0.005
| History of VD, % 70 a1 105 55 154 060
. Symtalic blood pressure fmmHg) 13017 140 £ 20 147 + 18 147 £ 19 147 £ 20 <0001
J Diastalic biood pressure (mmHg) 0+ 10 84411 wan “ewr1z e <007
| Antitypertensive medication, % 135 224 39 333 338 <GA01
i Tnghoerides (ngddly i 166-133) o4 73126 104 (75-142) V05 77165 96 (762 Q014
| HDL cholesiers (mgrdl} 9% 14 o +___14 50 = 16 59116 58 = 16 0880
| LDE. cholesterat fmafal) 105 & 30 IAREY::] Hidk 34 107 £ 33 1133 apn3
Antilipiden madication, % 25 15 49 343 69 D22
I Serurs wie aod tmgidt) caz13 80+ 14 51t 14 62+ 14 S5t <0001
| Fasting plasma glucase (mo/dy) 85 (BT88) 94 (3298 OO0 VS GIRAW 122 000150 <Ggor
Immurc-reactive wthin QUL 365 (200548 460 (BA0650) 620 (0830 | GE0 I 480 G082 <deon
Hypoglycorn medication, % o i Q q 0 ) <00
HW adiponzctin (g/mb) 365 (237609) 341 18RESY) 366 (191530)  267(170499) 303 (1564E8 0030
1 hsCRP tmg/di 0046 [GOF-00096) 0046 00750404 Q057 (102201121 0069 04200500 0060 D035-0117F 0434
i
!

hsCRP is stimutated and produced in the liver by proin-
flammatory cytokines (e.g., TNF-a and IL-6) produced by
visceral adiposity {9]. Thus, elevated FPG is associated
with elevated concentrations of hsCRP [10-12].

On the other hand, Nakanishi et al, reported that
hsCRP levels are much higher in Westerners than in
Japanese [13], and in women compared with men {3,14].
In addition, gender differences have been reported to be
consistent across all ethnic subgroups even after multi-
variable adjustment [14]. However, the question of
whether modification by gender has an effect on the
association between FPG and inflammation in Japanese
has not been investigated in detail.

The aim of this stady was to determine whether ele.
vated FPG levels are associated with elevated hsCRE
concentrations, and whether this association is indepen-
dent of gender, body mass index (BMI) and other con-
founders of CYD. We examined cross-sectional data
from Japanese community-dwelling participants.
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Table 2 Clinical characteristics of female participants gory
Women, N = 1,097 Nermal fasting plasma glucose IFG Type-2 diabetes P -value®
mg/dL or >125 mg/dL
Characeristies FBS <90 90-22 100-102 110-125 N=93
N =409 N =391 N =152 N=52
Age {years) 5813 G4+ 10 arr g 6B + ¢ 66 + 10 <1001
Hady mass index (kg/m’) 325+ 3] 234 133 244 1 34 249+ 38 2461 39 <00
SWOkiNg slans, % 47 1/07/2.2 SB5/0.%7 0 95420026 98111 9/0 989/041.1 0405
Aleohol consuption, % SB4/857/59 66.8/266/66 £91/22.0/39 GRESRRN Y 7311247422 0035
History of QVD, % 54 55 125 58 97 0025 K et at. Lardi lar Diabetology 2011, T0:51
heep:/farww cardiab.com/
Systolic blood pressure frmic) 13 %2 141 + 77 125 £ 24 151 & 22 1413 <0001 P s, com/content/10/1/51
Piastalic bioad pressure {mmtg) T2 8241 23412 B&x 11 8t x11 <G00 Page 5 of 8
Antihypertensive medication, % 56 .?!.5___ . 382 500 4.1 <0001
Triglycerides (mgddt) 84 (61-114) 92 {69-128) 90 (#0-135) 106 (78-144} 94 [70-155) <0001 Table 4 Gandar int ion bety hsCRP and various
HLAL cholesterol {mg/oL) 66 £ 15 65+ 15 85+ 16 65z 15 61516 0127 subject characteristics
LDt cholasteral (masch ) 170+ 29 127 £ 29 134 + 30 131 + 28 13231 <000t N=1819
Anilfipidemic medication, % 37 61 92 17.3 118 <000 Characteristics F (P-value)
Serum wric acid {mg/dl) 4310 a5 10 46:£ 1) 48 + 09 a5t <0001 Gendar fmen =0, Women =1) 457 0033)
Fasting plasma glucese (mgrdly 85 (82:88) % (9257 103 {201-105) 116 (113-120) 126 (103150) <0040 Ags {years) 6624 (<0001)
immung-reactive Insilin QU/mL) 480 GA6S0) 6.20 {4.50-880) 740 (5.25-11.5) 950 (675129 780 (520-11.2) <001 Body mass index (kg/m) 5982 {<0.L01)
Hypoglycemic medication, % 4 n il a Y1 <001 Smaking status 1925 0.165)
HMW adiponectin fro/mi) 715 [472-10.3) 682 (455-10.1 304 (422883 482 (3.58-7.73} 5.2% (3.20-88) <001 Systolic blood pressure minHg) A839 (0028)
hsCRP {mg/dL) CO35 F0TA006T 0043 (002400800 0048 (002500931 0063 (0031-0.120) 0080 (0034-0,i08 <006 Taglycerides {mg/dl) 1452 (0.228)
VD, cardiovascular diseaser HDL, high-density ipoprateiny LDL, low-densiy lipopratein; HMW. High molecular welghts hECRF, high sensitty Csactive protein, HOL cholesrerol (ma/dL) 1282 (<0001
Data presented are mean & standard deviation. Data for triglyceridas, fasting plasma glucose, immuno-reactive insulin, and HMW adiponectn, akd ReCRP were Setum uric acid (mg/aL) 38 ™ (d; 00 )
skewed, and are presented as median interquartile range) and were log-transformed for analysis. Paatue: ANOVA o1 XE-test. . -
Fasting plasma glucose (mg/dl} 13.30 (<0001
L mTuna-reactive insufin /i o
Table 3 Refatlonship bety hsCRP and various ch istics according to gander - lfrd _lanny
HAW adigonectn pgrmi) 1037 0001)
Men, N = 822 Women, N — - Lt
e e - Gender "Smoking status 0./51 {12176}
Characteristics r (Pvalue) B (Povatus) r [P-value) — v
Age fyears) 009 (C.006) 0165 (0000 6202 (cODOT) - _ bose@sz)
e . - Gender *Traglycerides
Bodly miass index {key/m G189 {<(001) 0.129 (6.002) ©.355 (<G.007) 0245 (0DJ1) e ———
Gender Srmmuno-reactive ingubin
Srmoking status, % 0040 {0.249) 0.10Z (0.005) 0005 ((863) —— —— S iV,
2 e Gender *lasting piasma glucose 5527 (0019
Alcahol consurmptian, % <1017 {0837} —_— 6,080 (G.009) —_————
— Gender “HMW adiponsctin 1.700 [0.107)
History of VDD, % D086 ({013) CO73 (8076 ————m— o Ty s -
W - PR ', high sensitivity C-reactive In; HMW, high
Systolic bload pressure (g} 0049 (0.164) 2136 4<0001) 0081 0009} for WSCRP, rigycerids, o plsms gunnce, o aor Welght Dara
iestolic blood pressure (memHg) Q028 (0426 5,103 {0.001) — HMW adiponectin wece skewed and log-transformad for analysis.
Antihypenensive inedication, % 0115 @001) ———— 0238 (<0001} e —————
Tnglycerides (mgrdL} Q040 (0257 0059 0012} 0205 {0001} e
HOL cholesteo! (mg/ell) 0480 (<0001} 0152 (00013 0196 (0001} -0061 (0.040}
LBL cholesterol {mg/dl) 0028 (0420} e G175 («0001) ———
Antilipidemic medicatian, % 0036 {0.301) ] 0079 (0009} o
Serurn unc acid (mg/de) 0126 (<0507) 0117 (0001 0285 (<0001} 0,184 (0003}
Fasting plasma glucose {mg/dL} 0867 (0056) — 0,232 (<0001} G121 (€B.001)
{162 (<0001} 0263 {00011

immuno-eactive nsulin fuil/mL)
Hypoeglycemic medication, 95

Q027 [Da45)

0082 {ooar;

" o7 moon

FMW adiponectin (rg/mi) 0054 007 e —— <0197 (=000}
A —_— Q050 {=0.007) T ———— 0227 {<0.001)
hsCRP, high sensitivity C-reactive pretein; HOL, high-density lipopr i LDL, low-densiy i HMW. High malecular weight. Data { are mean =

standard deviation. Data For triglycetides, fasting plasma glucose, immuno-reactive insulin, and hsCRP were skewed and lag-transformed for analysis. *r, Peanan's

; B, standard

coefficlant
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Figure 1 Relationship between fasting plasma glucase (FPG) and high sensitivity C-reactive proteln (hsCRP) according to gender. In
wornen, hsCRP Increased significantly and progressively with increasing FPG {r = 0,168, P < 1,001, Test of significance was basad on fog-
aansformed values for analysis. @ -valuer Pearson's correlation coefficient
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tigura 2 Geometric mean levais of high sensitivity C-reactive protein (hsCRP) and standard error bars, accarding to obasity, and
fasting plasma glucose {FPG} categary. Obesity was defined a5 a body maes index of 225 kg/m*. hsCPP Ievels were adjusted fur age,
smioking status, systolc hlood pressure. high-density ipeprotein chotestered, unc aaid, and high malecular weight (W) adiponectn. Dats for
HMW adiponectin and heCRP were skewed, and log-iransfarmed for analysts




