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High sensitive C-reactive protein，adiponectin，and urine albumin

excretion rate in Chinese coronary artery disease patients with

different glucose tolerance status

GUI Ming—hui，HONG Jie，LO An—kang，CHEN Ying，SHEN Wei—feng，LI Xiao—ying and NING Guang
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Background Serum high sensitive C．reactive protein(hs·CRP)。adiponectin Ievels and urine albumin excretion rate

(UAER)are probably associated with inflammation and atherosclerosis．The aim of this study was to determine the three

markers in coronary artery disease(CAD)subjects with different glucose tolerance status in a Chinese population and

further explore the Ievels of the three markers jn these sublects and the possible association of these markers with CAD

risk factors and the severity of CAD as well．

Methods A totaI of 242 subjects with angiographicaIIy documented CAD were recruited，and then assigned to three

groups：the normal glucose tolerance(NGT)+CAD group，including 100 CAD patients with NGT．the impaired glucose

tolerance(IGT)+CAD group，40 CAD patients with IGT．the type 2 diabetes mellitus(T2DM)+CAD group，1 02 CAD

patients with T2DM．Serum hs-CRP adiponectin levels as welI as UAER were measured in alI subjects．
Results Serum hs．CRP levels were increased in the T2DM+CAD group compared with the NGT+CAD group

(4．71±2．59)vs(3．60±2．46)mg／L，丹0．037．Serum adiponectin Ievels were gradually decreased from the NGT+CAD to
IGT+CAD to T2DM+CAD groups，(5．99+1．84)，(5．82+1．72)and(4．65±1．71)mg／L，丹0．002 and 0．040 for NGT+CAD
and IGT+CAD groups vs T2DM十CAD group．respectively．While the UAER was gradually increased from the NGT+

CAD to lGT+CAD toT2DM+CAD groups，(6．42±2．51)，(6．89±2．94)and(15．03：L-4．22)pg／min(P<O．001)for NGT+CAD

and IGT+CAD groups vs T2DM+CAD group．Multiple linear stepwise regression analysis showed that waist-hip ratio

(WHR)and Iow density lipoprotein cholesteroI(LDL-C)were the significant determinants of serum hs—CRP Ievels；

triglyceride(TG)，high density lipoprotein cholesterol(HDL-C)，age，WHR，T2DM，2-hour serum insulin(2hlNS)，sex，and

apolipoprotein Bwere the significant determinants of serum adiponecUn Ievels；and systolic blood pressure(SBP)，T2DM，

and hemoglobin A1 c(HbAlc)were the significant determinants of UAER in alI subjects(厅=0．070，0．352，and 0．21 4，
respectively)．However。no significant correlation was seen for hs-CR P，adiponectin and UAER with the severity of CAD．

Hs-CRP Ievels were significantly correlated with UAER．

Conclusions There was a trend of increased serum hs-CRP Ievels from the NGT+CAD to IGT+CAD to T2DM+CAD

groups．though it only showed significance in the T2DM+CAD group compared with the NGT+CAD group．Serum

adiponectin Ievels were decreased and UAER was increased from the NGT+CAD to IGT+CAD to T2DM+CAD groups．

Increased UAER and serum hs．CR P．and decreased adiponectin Ievels were associated with traditional CAD risk factors

but failed to be correlated with the severity of CAD．Hs—CRP

levels were significantly correlated with UAER．
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roronary artery disease(CAD)，as one of the major
＼一，complications of type 2 diabetes mellitus(T2DM)。is
well known to be an atherosclerotic disease．The

contribution of inflammation to the initiation and

progression of atherosclerosis is receiving increasing

attention．Many markers have been implicated in this

process．

C—reactive protein(CRP)，the classic acute—phase protein，
is a sensitive marker of inflammation，and increased CRP

was associated with not only CAD and DM but also their

mortality．1-4 Recently，CRP levels have been shown to be

significantly associated with several cardiovascular risk

factors，such as age，smoking status，iipoprotein(a)，bod=y．
mass index (BMI)，hypertension and diabetes．J’”
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Adiponectin，an adipocyte deriVed honnone，appears to

be a mOduIator ol sVstemlc mtlammatlOn，and was found

to be decreased in conditions such as T2DM and CAD．卜¨

Some authors have observed that sex，BMI and diabetes

are the rrmior determinants of serum adiponectin levels．¨

Urine albuIIlin excretion rate(UAER)is a marker of

endothelial dvsfunction．and it has been demonstrated that

increased UAER is associated with a higher risk of

cardiovascular morbidi哆and monality in patients with

CAD， DM and even nondiabetic subjects．”⋯1_he

presence of IIlicroalburnjnuria may represent an early sign
of widespread derangement of endothelial function，

inducing in a山erogem：diathesis．18

In the present study'we exaInined serum hs—CR只

adiponectin levels and UAER in sub{ects wim

angiographically documented CAD in a Chinese

population，and further explore the levels of the three

markers in these subiects with di矗'erent glucose tolemnce

status and the Dossible association of these markers wim

CAD risk factors and the severitv of CAD as well．

METHoDS

Partjcjpants

A total of 242 angiographically documented CAD

Datients recmited during June 2006 to May 2007 f而m the

Depanment of Cardiology of Ruijin Hospital Affiliated to

Shanghai Jiao Tbng University School of Medicine

participated in this study． Durjng this period， 1680

patients were recommended to accept selectiVe coronaD，

angiography and ll 00 were diagnosed with coronary

artenr disease．Among me 1100 CAD patients，1 02 had

T2DM。40 had impaired 91ucose tolerance(IGT)and

another l 00 CAD subjects wjth no咖al mucose to】erance
(NGT)were selected as controls．of the l 02 diabetic

patients，20 were newly diagnosed as T2DM through 75 g

oral glucose tolerance test(0GTT)according t0 the 1 999

Wbrld Health 0rganization criteria，删and of the 40 IGT

patients，28 were newly diagnosed．The tIlree groups were

further named as T2DM+CAD group，IGT+CAD

group，and NGT+CAD group，respectively．The T2DM
+CAD and NGT+CAD groups were matched for sex，

age andBMI．

All subjects were Chinese liVing in Shanghai and its

neighboring areas and alJ gaVe their infomed consents．
The 111stitutional ReView Board of Ruijin Hospital
approVed the study protoc01．

oral 2lucose tOIerance test

oGTT was pert-omed in all subiects after an ovemight
fasting of l 2 hours．Blood samples were collected before

and at 2 hours after a standard oral glucose load of 75 g

for the measurement of fasting plasma glucose(FPG)，

fasting semm insuIin(FINS)，hemoglobin A 1c(HbA 1 c)，

triglyceri(Ie(TG)，total cholesterol(TC)，high density

lipoprotein cholesteml(HDL—C)，low density lipoprotein

cholesterol (LDL．C)， apolipoprotein A (Apo A)，

apolipopmtein B(Apo B)，lipoprotein(a)(Lp(a))，2-hour

plasma glucose(2hPG)and 2-hour semm insulin(2hINS)．
The blood saJllples were f如zen at一800C until assayed．

The homeostatic model of insulin resistance(HOMA—IR)

and homeostatic model of insulin sensitivicy

(HOMA．IS)川were used to assess insulin resistance and

insulin sensitivity respectively． TheV were calculated

using the following fomula：HOMA．IR=(FINS(UIU／m1)
× FPG(mmoL，L))，22．5； HOMA．IS =(20×F1NS

(uIU／mL))／(FPG(mmo儿)_3．5)．

CoI．onary angiography and diagnostic
criteria for CAD

SelectiVe cor．onary angiography was perf．orIned using the

Jud轴ns technique in aJJ subiects．1■e severi哆 of

coronary athemsclerosis was estimat嘿by calculating the
coronarv atherosclerosis score(CAS)，引which is based on

the number of stenotic coronary artery segments and the

degree of山eir lumen stenosis．The extent and seventy of

CAD were assessed by assigning points to each lesion as

follows：less than 50％stenosis of t11e luminal diameter’1：

50％—74％stenosis，2：75％—99％，3；and total obstllJction，

4．The points fbr each lesion in山e coronary aneries，

including pmXimal，medial，and distal segments，were

summed up to obtain a cumu】ative CAS．And the sev出ty
of CAD was also classified as one．．two．of three—vessel

disease according to the number of stenotic coron{lry

arteries in the threeⅡmior vessels．Significant CAD was

defined as nlore than 50％ stenosis in at least one

coronafy arte巧segment．22

Clinical and biochemical measurements

All the subiects were questioned in detail a_bout case

histories．The anthropometric measurements， such as

body height， body mass， waist cjrcumference， hip

circumference，and blood pressure，were determined by
the same phvsicians．Of the 82 known diabetic subiects，

76 had ongoing antidiabetic therapV．Urine was coUected

for 24 hours for the measurement of the alburnjn

excretion rate in all subjects．

Semm hs—CRP levels were measured bV enzVme linked

immunosorbent assav(ELISA)(BioCheck王llc，，USA)．

The埘lean intra—and interassaV coefFicients of v撕ation

(CVs) were 4．4％ aIld 3．3％， respectively． Serum

adiponectin leVels were measu佗d by radioimmunoassay

(RIA)(LINC0 Research Inc．，USA)．The mean intra．and

interassav CVs were 3．9％ and 8．5％。 respectively．

Urinary alburnjn was detemined by rate nephelometrv
(Beckman Coulter Inc．， USA)．The meaIl intra-and

interassav CVs were <6．O％． Plasma glucose

concentmtions were measured by a glucose oXidase

method (Beckman Coulter IIlc．)． SenIm insulin

concentrations were detenllined by RIA(DSL Inc．。USA)．

HbA 1 c was dete栅ned bV high perfbnnance liquid
chromatography(HPLC)(Tbsho Inc．。Japan)．Serum TG

and TC levels were measured bv ttle enzVmatic method：

HDL—C levels were measured by a specific precipitation

method：LDL．C levels were calculated according to the

Friedewald formula(LDL—C=TC—HDL．C_TG／2．2)：“
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and Apo A，Apo B，and Lp(a)were detemjned by mte
nephelometry(Bechmn Coulter IIlc．)．

5№tisticaI analvsis
Statistical analysis w嬲pe哟med using nle SPSS 11．5
statistical package．Data on hs—CRR adiponectin，UAER，
FINS，2hINS．HOMA—m，HOMA—IS and CAS were not
dis踊buted nomlallv，so CAS was presen刷as median
(mmlmum， maximum)， and were compared by the

nonparametric test’while me others were all a11alyzed by

natural log抓thrnic嘞sfo肌ation and reverted by rever。se
109撕山m．Continuous v撕ables were presented as mean±
standard deviation (SD)， aJld were compared by tIle

one—wav analvsis of variance(ANoVA) test． Discrete

v撕ables were presented as total number(percentage)and
were compared bV c11i—squ锄．e test．The relationships weI．e

explolled using SpeaIman’s corI．elation technique．Tb anow
for cov撕ates and confounders，we p嘶肋ed analysis of
cov撕ance and multiple linear regression． P values of
<0．05 wel．e considered statistically signi6cant．

RESUIJS

Characteristics of the subjects
T|le 242 aIlgiographically documented CAD subjects
included 1 83 men and 59 woHIen(7I’able 1)．Age(±SD)

aVeraged(63．7±8．8)years．Among these subjects， 1 oo
had NGT(NGT+CAD gT．oup)，40 had IGT(IGT+CAD

group)and l 02 had T2DM(T2DM+CAD group)．

UlliVariate analysis
As shown in Table l，me NGT+CAD group had

slgnltIcantly more current smokers aIld current drinkers

t11an the other two groups．As expected，the FP(}aIld

2hPG during oGTT were gradually increased f硒m the

NGT+CAD to t}le T2DM+CAD group．The FINS
leVels were similar among the three groups．The IGT+
CAD group had significantly 11igher 2hINS
concentrations than the T2DM+CAD and NGT+CAD

groups，aJld rlo significant dif艳rence was fbund between

the latter two．111e HOMA—IS was sirnjlar between the

NGT+CAD and IGT+CAD groups，and was

s噜nmcantly lower in the T2DM+CAD group'while me
HoMA—IR was舯adually jncreased f的m the NGT+
CAD to IGT+CAD t0 T2DM+CAD groups．The levels
of 11G LDL—C and Apo B were higher in t}le T2DM+
CAD group tIlaIl ttle NGT+CAD group．

The coronary atherosclerosis in the T2DM+CAD group
was much more serious than tIle NGT+CAD group；as
shown in 11able 1．There was more fbquent three—vessel

disease and much量ligher CAS in the T2DM+CAD group

Table 1．Clinical characteristics of t11e three gmups

竺!!堡垡!盟!!!盟 一 一盟鱼!±』垒旦 !Q!±竺垒旦!!旦坚±兰垒里 ￡!型!!
Case number m) l()o 40 102

Sex(male，female，n) 79，21 28，12 76／26 0．503

Agefyears) 63．3±9．3 66．7±8．4 63．O±8．4 O．071

B0‘Iy mass inder(kg／m勺 24．6±3．6 25．3±3．3 25．6±3．O O．078

waistto hip眦io O．95±O。0r7 0．96±O．06 0．96±0．06 O．196

SystoUc bIood pressure(mmHg) 132±18 138±19 133±17 O．237

DiastoIic bloo‘l pressure(皿nHg) 80±8 80±1 l 80土lO O．95l

Cu盯cnt smokjng伽(％)) 57(57．0) 13(32．5)” 40(39．2) O．012

Cun．ent drin“ng m(％)) 26(26．o) 6(15．O) 14(13．7)‘ O．027

Fasting plasma glucose(mmol，L) 4．8±O．5 5．1±0．8 7．4±1．9‘螂 <O．001

2h plasma glucose(mmol几) 6．1±1．2 9．O±1．1¨ 13．1±3．9’懈 <o脚1
Fa5；ting senIm insulin(prU，m1)凸 9．2±1．8 l 1．0±2．O lO．O±2．2 O．453

2h∞nlm insulin(“IU／m1)n 60．3±2．5 99．5±2．2¨ 49．4±2．7槲 O．001

HemoglobiIl A1c(％) 6．O±O．4 6．2±0．4 7．5±1．5’嘶 <O．001

HoMA—IR凸 2．O±2．O 2．5±2．2 3．0土2．2¨‘ O．00I

HOMA-IS△ l“．O±1．8 l“．O±2．5 54．6±2．5。懈 <o．ool

Tnglyceride(mlnol，L) 1．74±O．87 1．98±O．95 2．07±1．18‘ O．075

1讹l ch01esterol(mmol，L) 4．42±O．9l 4．57±1．36 4．70±0．98 0．177

HDL cholesterol(mmol，L) 1．20±O．34 1．25±O．33 1．15±0．29 0．183

LDL ch01esterol(咖ol／L) 2．57±O．75 2．57±O．94 2．81±0．82’ O．078

ApoA(g几) 1．16土0．14 1．17±O．16 1．23±O．18+峙 0．007

ApoB(g，L) 0．84±O．19 O．90±0．22 O．96±O．24¨ 0．00l

ApoB，ApoA 0．73土O．18 O．77土O．19 O．79±O．2l’ O．140

Lj脚rofein(a)(g／L) O．28±O．23 o．25±o．20 o．26±o．20 o．613

1一Vessel dise孙e伽(％)) 50(50．O) 17(42．5) 25(24．5)“ O，001

2。Vessel dise觞em(％))29(29．0) 17(42．5)40(39．2) 0．191

3·Vessel disease m(％)) 21(21．o) 6(15．O) 37(36．3)” O．015

Coronary atherosclefosis sc呲 5(2。13) 5(2，12) 7(2。17)’咐 O．002

hs—CRP(mg，L)／、 3．60±2．46 3．94±1．95 4．7l±2．59’ 0．1lO

Adiponectin(mg几)△ 5．99±1．f；4 5．82±1．72 4．65±1．7l¨鼻 O．005

型丝鼬业型二-———————．．————掣婪笙毛=——一．!：挈圭：：!兰=： !i：Qi圭兰：竺： 型坐!
Data are shown a!；me粕±sD or踮indicated．+JP<O．05，++P<0．0l Vs NGT+cAD group：4|P<O．05，州≯<0．0l vs IGT+cAD gmup．NGT：nomlal鲥ucose
tole咖ce；CAD：corona叫ane『y disease；IGT：impaired glucose tole舢ce；7r2DM：type 2 djabetes meJJjtus；HOMA．JR：homeostasjs modeJ嬲sessmenl index fbr
assessing insulin resistaIlce：HOMA_IS：homeosta{；is model硒sessment index fbr assessjng insulin sensitivity：HDL：hi曲dens时lipoprotein；LDL：10w densitv
Ⅱpoprotein：Apo A：a叫ipopmtein A；Apo B：a删ipoprotein B：hs。cRP：hi曲sensitivity c-reacdve protein；uAER：u山e albu血n exc玎etion mte．△Natu删logafi岫nic
tramfomlation w勰used in analysis，柚d geomemc me蛆s±approxilnate SD were陀poned．
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Cffoups Groups

Figure 1．Serum levels of hs—CRP(A)，adiponectin(B)，and UA ER(C)in all the subjects．Natural logarithmic transformation was used
analysis，and geometric means 4-approximate SD were reported(vertical lines)．NGT：normal glucose tolerance；CAD：coronary am

disease；IGT：impaired glucose tolerance；T2DM：type 2 diabetes mellitus；hs‘·CRP：high sensitivity C·reactive protein；UAER：ur：
albumin excretion rate．
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Figure 2．Correlations of hs—CRP with WHR(A)，adiponectin with triglycerides(B)，UAER with SBP(C)，and hs—CRP with UAER(D)
242 subjects studied．Hs—CRE adiponectin，triglycerides，and U AER were natural logarithmic transformed in analysis．Hs—CRP：hi
sensitivity C—reactive protein：WHR，waist to hip ratio；UAER： 。ne albumin excretion rate；SBP：systolic blood pressure．

compared with the other two groups．

There was a trend of increase in serum hs—CRP
concentrations according to the degree of impaired

glucose tolerance．Though，it only reached a significan t

difference between the T2DM+CAD and NGT+CAD
groups；(4．7 l±2．59)vs(3．60±2．46)mg／L。P=0．037(Table

l。Figure 1 A)．Serum adiponectin levels were decreased

from the NGT+CAD to IGT+CAD group and f．urther

decreased in the T2DM+CAD group；(5．99±1．84)，

(5．82+_1．72)and(4．65±1．7 1)mg／L with P=0．002 for the

NGT+CAD and P_0．040 for the IGT+CAD grouPs vs

T2DM+CAD group(Table 1．Figure lB)．UAER was
increased from a low value in the NGT+CAD grouP to a

higher value in the IGT+CAD group and a highest value

in the T2DM+CAD group；(6．42±2．5 1)。(6．89±2．94)and

(1 5．03+4．22)pg／min with a P<0．001 for both the NGT+
CAD and IGT+CAD groups vs the T2DM+CAD grouP

(Table l，Figure lC)．

Bivariate correlation analyses showed that hs—CRP levels
were associated with glucose related variables sueh as

2hPG and HbAlc．serum lipids such as TC．LDL—C，Apo
B，and Apo B／Apo A，and BMI。WHR(Figure 2A)，SBP
and UAER．After adjustment for sex．age and BM I，
partial correlation analyses showed that hs—CRP Ievels

were also positively associated with TC．LDL—C．Apo B，
Apo B／Apo A，WHR，and UAER(胆0．206，0．218，O．1 83，
0．148，0．136，and 0．145，respectively，P<0．05 or O．01)．

Bivariate correlation analyses showed that adiponecti n

concentrations were associated with glucose，insulin and

insulin resistance related variables such as FPG,2hP

FINS，2hlNS and HOMA-IR．serum lipids such as T

(Figure 2B)，HDL—C，Apo B，and Apo B／Apo A，and se

age，BMI，WHR，DBP and smoking．After adjustment f：

sex，age and BMI，adiponectin concentrations were ah

positively associated with HDL—C(，=0．272，P<0．0 1

and negatively associated with 2hPG,2hⅣS．TG,Apo】
Apo B／Apo A，and WHR(胆-0．150．_0．139。_0．37
-0．243，-0．2 1 9 and-0．206．respectively．P<0．05 or 0．0

Similarly,bivariate correlation analyses showed th

UAER was associated with glucose and insulin relatt

variables such as FPG,2hPG,HbA 1 c．HOMA—IR al

HoMA—IS，serum lipids such as 1’G LDL—C．and Apo l

and BMI，SBP(Figure 2C)。DB只and hs—CRP(Figul

2D)．Atier adjustment for sex，age and BMI．UAER wl

positively associated with FPG,2hPG,HbA l c，Apo J

Apo B／Apo A，SB只DBP and hs—CRP fr=0．285，0．28：

0．342，0．192，0．158，0．180，0．151．0．139 and 0．14：

respectively，P<O．05 or 0．0 1)，and negatively associate

with HOMA—IS(，=—0．1 90。P<0．0 1)．Bivariate all

partial correlation analyses among the three marke

showed that there was a significant relationship betwee

hs-CRP and UAER，and no significant correlation w￡

found between any other two markers．

Ad．iusted analysis
In a multiple Iinear stepwise regression analysis with

model including all the variables significantly associate

with hs-CRP in bivariate correlation analyses a

independent variables，the significant determinants(
serum hs—CRP levels were WHR and LDL—C in a

强

加

”

Ⅲ

5
^葺暑氙e出⋯【vo

9

8

7

6

5

4

3

2●

B

‘盖E一眉『18口odIp《

万方数据



Chinese Medical Journal 2008；121(24)：2509—2516 25 1 3

subiects．LDL—C in the T2DM+CAD group，and 2hPG

and BMI in the NGT+CAD group(∥=0．070，0．064 and

0．165．respectively)．No variables reached a significant
difference in the IGT+CAD group(Table 2)．

We also did a multiple Iinear stepwise regression analysis
for determining the significant determinants of serum

adiponectin concentrations．The results showed that the

significant determinants of serum adiponecfin levels in all

subjects were TG T2DM。2hINS，HDL—C，Apo B，age，sex，
and WHR while they were HDL—C．TG iIl T2DM+CAD

group and were TG DBP and sex in the IGT+CAD group

and HDL．C．A130 B，age and WHR in the NGT+CAD

group(∥=0．352，0．235，0．376 and 0．345，respectively)．

Similarly,the significant determinants of U『AER were

SB PI HbA lc．and T2DM in all subjects while HbAl c and

LDL．C were significant in the T2EIM+CAD group with

FPG and SBP being significant in the IGT+CAD group
and in NGT+CAD group SBP was significant(』r=

0．214。0．113，0．408 and 0．103，respectively)(Table 2)．

Table 2．Multiple linear stepwise regression analysis for hs·CRP，

adiponectin．and UAER in all subjects

一 ．
Standardized regression toefficient

仇P竺即‘—1而面r———雨忑西———可丽丽广一”钔abI。
In hs-CRP In adi∞nectin 1n UAER

1；e一 一 o．184” 一

Sex 一0．156‘ 一

Waist．to hip 0．214”
ranO

Systolic blood
’

一

pressure

Diabetes

mellitus

2-hour serBin

insulin

HemoglobIn

A1c

--0．128’

-0．149’

-0．125’

O．263”

0．242”

O．193‘

Triglyceride 一 -0．232一 一

HDL．cholesterol 一0．179一 一

LDL．cholesterol 0．171 一 一

ADoB 一 -0．135’ 一

Adjusted萨0．070 0．352 0．214

+P<0．05．”P<0．01 for levels of significance of regression coefficient at

two．tailed testing．hs—CRP：high sensitivity C-reactive protein；UAER：urine

albumin excretion rate；HDL：high density lipoproteim LDL：low density

lipoprotein．Apo B：apolipoprotein B．

So，diabetes related variables such as FPG 211PG 2hrNS，
and HbAlc．serum lipids such as TG HDL—C，LDL—C，

and Apo B．blood pressure including SBP and DBP，

obesity related variables including WHR and BMI．and

sex，age．and T2DM were the significant determinants of

hs—CRP,adiponectin and／or UAER in all subjects and／or
each group．

The relationship between the three markers and the

severity of CAD was also examined．Howeveh none of

these markers showed any significant correlation with the

severity of CAD．

DISCUSSIoN

population serum hs—CRP 1evels and UAER were

increased，and serum adiponectin levels were decreased
from the NGT+CAD to the IGT+CAD group and from
that group to the T2DM+CAD group．Though．it did not
reach a statistically significant difference between the

NGT+CAD and IGT+CAD groups for these markers as
wel l as the IGT+CAD and T2DM+CAD groups for
hs—CRP levels．Increased UAER and serum hs—CRP and

decreased adiponectin concentrations were associated

with traditional CAD risk factors but failed to be
correlated with the severity of CAD．We also found that
hs—CRP concentrations were significantly correlated with
UAER．

Evidence from laboratory,clinical，and epidemiological
investigations regarding the contribution of inflammation

to atherosclerosis are accumulating quickl v．These

findings suggest that atherosclerosis is a chronic

inflammation condition that evolves as a result of a

combination of biochemical，physical，and possibly
infectious processes．Biochemical markers，such as

hs—CRP and adiponectin have been used for detecting and

assessing the severity of systemic inflammation．UAER．a

marker of endothellal dysfunction．is attracting increasing
interest because it probably represents an atherogenic
diathesis．In the present study，we selected hs—CRR

adiponectin， and UAER as markers of systemic
inflammation and／or endothelial dysfunction to further

explore the levels of the three markers in CAD subiects
with different glucose tolerance status，and the possible
association of these markers with CAD risk factors and
the severity of CAD as well．

Data from previous studies have shown that UAER‘3。‘。
and serum hs—CRP levels

1 1
were increased and

adiponectin levels7·12 were decreased in patients with

T2DM or CAD compared
present study population，

with respective controls．In the

we found that serum hs．CRP

levels were higher in diabetic CAD patients compared

with nondiabetic controls，serum adiponectin levels were
gradually decreased．and UAER was gradual ly increased

from the NGT+CAD to IGT+CAD to T2DM+CAD

groups． As we know, lGT is an intermediate

hyperglycemia situation between normal glucose and

diabetes．Considerable clinical and epidemical studies

showed that the incidence of CAD was increased in IGT

patients．Our results were consistent with the previous
studies showing that it was more dangerous in IGT than

normal glucose．Especially,we did find elevated hs—CRP

and UAER。and decreased adiponectin in CAD subiects
with IGT as compared with NGT-though it did not reach
a statistically significant difference．It suggests that there

might be more extensive systemic inflammation and
endothelial dysfunction in the IGT+CAD group．So．it is
necessary to carefully control elevated plasma glucose．
not only in diabetes but also in IGT status．It is very

important to control the traditional cardiovascular risks
and prevent the deterioration of CAD．

The present study demonstrated that in this Chinese In our study,hs—CRP was associated with several
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cardiovascukIr risk factors which had been mostlv
reported earlier．^0’坍#3 Significantly positive association

of hs—CRP were found with glucose related va—ables

including 2hPG and HbA lc，semm lipids including TC，

LDL—C，Apo B and Apo B／Apo A，and BMI，WHR and
SBP．The association of hs—CRP with HbA lc。LDL—C，
and Apo B／Apo A was diff色rent f}om pr‘：vious

studies．^““一。W色 also found that the si gni ficant

deternlinants of serum hs．CRP levels were WHR and
LDL—C in all subjects，and WHR had the str．on gest
correlate．These were dif!f．erent f而m other studies．‘～口

whjch found that age， smoking status， Lp(a)， and

adiponectin were the significant detenninants of(：RP
Our results indicated t上1at obesity， especially centml
Obesity，was me rI】吼in deterrnjnant fbr hs—CRP．

Relationships between adiponectin and several —sk

f．actors felated to CAD have been investigated to fUrther

explof．e poCential targets of the probably of the

antiatheIIoscleIIotic properties of adiDonectin．1
z’zo’z 7

Previous studies showed that adiponectin levels weI．e
associated with sex，BMI，WHR，CAD，DM，FINS，2hPG，
HbAl c，insuIin resistance，TG TC，and HDL—C．‘”。”In

the pfesent study， we found that 血e significant

deteminants of semm adiponectin levels in all subjects
were T2DM，2hINS，TG HDL—C，Apo B。age。sex，and

WHR， and TG was the strongest correlate． These
combined nndings cleafly supponed the recent poi nt of

view 山at adiponectin probably has antiatherosclerDtic

properties“一u’“and directly innuences the concentrations

of circulating HDL—C and TG。Previous studies reported

that there was a significant association between CR P and

adiponectin levels．∞。7’j1’j2 Al山ough we did not find an

association between the two markers in our study subiects

wittl definite T2DM and CAD。our findings did not

necessa—ly contradict those of previous studies．The lack

Of correlation in the present study was in agreement wi th
seVeml other preVious research reports，and suggested the

possjbjlities that the I．01e of systeITljc in日am mation， as

part of the relationship of adiponectin with

atherosclerosis，rIlight decrease dufing t11e course of山e
disease．26，29

。 。

Recently， CRP levels have been reDoned to be

s蟾nificantly associated with markers of endothelial

damage in哆pe l diabetic patients，obese nondiabetic

women，and healthy subiects，thus supporting the notion

that endothelial dysfunction IIlight represent a c—tical

inte咖ediate phenotype in the relationship between
innammation and cardiovascular disease．jj。o With regard
to me association between hs—CRP a11d UAER， two

previous smdies f-ound controversial results．jo一7 IIl the

present study，we found that t11ere was a significant

biva—ate relationship between hs—CRP and UAER even

after adjustment fbr sex，age and BMI，but in multivanate

regression analVsis，hs—CRP f撕led to be associated witIl
UAER．Previous studies have reported ttlat HbA l c，
diabetes mellitus， SBR DBP and HDL—C were the

lndependent dete瑚【1jnants of UAER．“。j’In addjtion to

these V撕ables，we found that FPG and LDL．C were al
significantly correlated with UAER in our stu。

population，and SBP was the s缸Dngest co玎elate．

Regardmg the seVeri够of CAD，we found that there w
more trequent three—Vessel disease and much higher C／
in the T2DM+CAD group compared with the other“

groups，and we aJso observed that senlm hs．CRP levt

were higher in the T2DM+CAD group compared wi
the NGT+CAD group，selllm adiponectin levels we

decreased，and UAER was increased in the T2DM
CAD group compared wjth the other two groups．Gi vI

the aboVe results，it seemed that hs．CRP adiponectjn，al
UAER mjght，to some extent，be correlated with tJ

seVerity of CAD which was estimated bV the number．

diseased vessels and the CAS．川’zz Unexpectedly’none．
tne three markerS showed any si2nificant correlaion wi

ttle seVerity of CAD．Thus，ttle increase of hs—CItP aI

UAER，and decrease of adiponectin，might renect tl
dlffuse amerosclerotlc process in the vascular sVste
rather than the degree of localized obstmction fr0：

Ieslons， as proposed by One previous study．斗u It w：

further confimed that CAD，an atherosclerotic diseas
was a multlfactorial disease． Not onlv markers l

syste衄c mflammation an也，or endothelial dvsfunctic
such as hs—CR只adiponectin，and UAER，but also t|

other nsk factors such as blood 2lucose。、VHR，bloc

J1plds，and blood pressure were integrated together aI】

lnVoJVed ln the initiation and progI．ession (

attleroscleI．osis．

111 concluslon，in thjs cross—sectional study perfbrnled in

Chlnese population，serum hs—CRP levels were increase

in the T2DM+CAD group compared with me NGT
CAD gI_oup，and selllm adjponectin Ievels were decrease

and UAER was increased f．rom the NGT+CAD to IGT

CAD to T2DM+CAD group．Increased UAER aIl
seIum hs—CRP’ and decreased adiDonectin leveIs wer
assoclaCed with traditional CAD risk factors but failed t

be correlated with the severit、r of CAD．Hs．CRP leveJ

were slgnlflcaIltly correlated with UAER．It suggeste

that the increased CRP and UAER as well as tll

decreased adiponectin iIltegrated with the traditional ns

factors，aggravated tIle corona巧aJte巧disease．
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