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Ra#2 0 : IL-1 receptor antagonist ( IL-1ra )
Coronary artery disease ( CAD)
Interleukin-6 ( IL-6)
High sensitive C-reactive protein ( hs-CRP )
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CAD ) BF - & i RAVIERS Bk #IR 68 b
(atherosclerosis) ™ o ek Bl AR I 48 A 41 {FE
%6 (1) leEEdHf ( Lipid modified) : &b ~
WAL ~ BEEE (aggregation ) Z°° 5 (2) A EZHINEG
i 48 ( Endothelial Dysfunction) : #liF% ~ &l B
WE PRI ~ BEPR8 B Rl RS #8458 ¢ (3) [
BRAIM/NBGSIE™ 5 (4) HEE™ 5 (5) Wik
fyRRA: : JE B 9FEE ( herpesvirus ) Bl Afige 37 sk
## ( Chamydiapneumoniae) 2™ o f{HEZE
FRE - 515510 RESE 22 BB ARSIR 6F1L° -

BRI AR b2 — e AR AR B FE 25 o
P E B RR - TREUURE ~ SR A AYRE ]
FEAMK A ERE S H (LDL ) %5 » g5 3Lt | H
H14 ( reactive oxygen species ) 4= ~ sphin-
gomyelinase ~ secretory phospholipase 2
myeloperoxidase 5 G (b » 4 LDL & L™ -
itk AHRACIRE H v R 2 4 2 8% ( scavenger receptor )
I A LAERY LDL - IR ( foam
cells) » HERBMFIM A BEF » [ #E1B 14 5 280 11
JRAZE - G150 BN E 8> o EEHERE AR
BN 758 BAEH BOEsE - B EUM A REH IR
AL LAY EHBR ( fibrous plaques ) - % KHY Bt
BE ( plaques ) RZL R /| #ERY MARTE AL
( thrombosis) » &Rk RO I 4% 95 (Acute
Myocardia Infraction) =% H# ( stroke) # 4= ©

5 2 2 [ PN BRI A8 44 TRT 3258 1k Y 38 98 I
J&E > B [ R N - AR 22
@i ( pro-inflammatory cytokine) » Z11L-1 5 ~ T-
NF-a ~ IL-6 % » i3 Sl i =2 aris e E o (X
A R (I v R AR - SR B ARy
Gk - FIRFEE 5> FANICAM-1 ~ VCAM-1 » WE5|
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( rheumatoid arthritis ) © LLApoE iz (19 # 5 ( ApoE
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(175 o BOCEr MG I LM B 3E - 5 RN RE 1L -
lrafifZ (IL-lrageneknockout ) €ritiak #7855 ¢
SOHE o SR BIL-1 B IL-1ra bUAS s A8 48
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b0t 30 73 # A MK SEAE (OD 450nm ) » KA
RIUREE AR o ZAR MR (MR - PR EFHAMIRE -
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Contrals (n=70) CAD (n=95) p value
Age, mean (range) 59.1 (41-83) 62.0 (40-79) NS
Gender, M/ F (M%) 51/19 (72.9) 65/30 (68.4) NS
BMI, kg/m’ 240+3.2 258+38 <0.01
Diastolic Blood pressure, mmHg 79.2+95 7941116 NS
Systolic Blood pressure, mmHg 1247+ 18.3 1349+ 184 <0.001
Risk factors of CAD(%)
Family history of CAD 10.7 123 NS
Smoker 21.6 42.6 <0.01
Hypertension 333 574 <0.01
Diabetes 20.0 315 NS
Glucose, mg/dl 105.9+ 32.4 152.2 + 80.0 <0.001
Cholesterol, mg/dl
Total 219.9+ 39.8 2145+ 49,5 NS
LDL 133.3+40.3 133.6 + 39.6 NS
HDL 59.4 + 26.3 439+ 113 <0.001
Triglycerides, mg/dL 118.36 + 80.0 196.1+ 120.8 <0.001
NS : not significant. P>0.05
*: mean+ SD

I B ) 2 R T 4 T HRE Ay L/ NS 10% ©
hs-CRP A=

High sensitivity C-reactive protein ( hss=CRP)
MER » IFEBEKE R EMEVIALE CRP BT
#4 polystrene particle I A& CRP Z [l * &8l &
FUEEESE A G e fERE - 8 B B a aRk Bl
515 ( Behring BN |1 nephelometer ) » %E5E /& 2L
BB 97 o B SR & 2 b - T RSN R
JEEHRAG LA R ©
MMASE RIS

[fiL#% 7 Cholesterol ~ LDL ~ TG ~ HDL-
C ~ Total Bilirubin & {sf ] s 261 B 2305 (Wako
Pure Chemical Industries * Ltd ) * LAHITACHI
7070 5 Bhor g Al o

a2 DT

FIT S ARG SR AR AT BB L SPSS # 8 12.0 ki A<
SELT4 7 - T Chi-Squire test [T 5&3T fi 45 it 4
EHEIMERA M - mR R 78R A48 %€ LL Independent t
test 77 M7 » WIRE AT R IFF RE AR » Tk LUK
REHE Manny-Whitney U test 4> #/7 < Spearman's test
LA 14 R FHBARL AL © Limultiple Logistic re-
gression 53 T » Il 7% fe R IR 1 I A (b B Yy
o o B IL-1ra iR E K E 5 0 BIUE 5

( Levels 1~4) - THEII AT 1L -1ray 55 =
B CAD H#ER%8 » WS kst (relative
risk) » &8 & 538 Limean * standard deviation
(SD) Fr > AREFEFEREP <0.05

e
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b > FFIBEmE R A 5 2 P B AL A fH 3
70N » Hf BB A - LRI A - BRI F 59
(41-83) sk > CAD #HH95 A - H 5165 A -
L0 N - I HER 62 (40-79) Bk > H R
FIEERC ~ 1A~ ATAREE ~ SRR 52 ~ BEARF ~ A
& V5 7 R L DL - B Vi T it Ol S O 2 ) A 2 (3R
— ) o MMMHFEFIBMI ~ J#iEEE ~ fh% ~ &l
BE ~ Mm%~ BTG £ CAD #HEMEH N - I H
fRETEE A3 - HDL-MEIERS /1 CAD #H A REZ
AR - WA SRR AR (R —) -

SIS 3SR AR TRV =58
B TS BT A% 28 14 R I3 35 1R R TR T iR

&2 88t B IL-Tram iR s IR (£ ) »
CAD #HAYIL - Lra i B 4 B 1R AH A RS 1
(492.2 + 337.9V.S. 355.4 + 146.6 py/mL, p =< 0.01)
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Controls n=70 CAD n=95 p vaue
IL-1ra, pg/mL 355.4 + 146.6 492.2 +337.9 <0.05
Bilirubin, mg/dl 095+04 0.48+0.2 < 0.001
IL-6, ng/L 099+29 13.6 +455 < 0.001
hs-CRP, mg/L 25+46 115+217 < 0.001
WBC, X 10% # L 6.4+18 77+21 < 0.001
Neutrophil, % 56.6 + 8.8 61.2+10.7 < 0.001
Monocyte, % 74+22 75+25 NS
Data are shown as mean £ SD
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B— : BRAME/IWEHRIDETIL-1ra SE
Levels of IL-1ra are presented as median -~
25" + 75" percentile, triangle represent outlier
values.

([&—) o % bR [l B8 Pl (LB iEE 4668 1Y
Bilirubin JfF #5557 » CAD #H I i 5E SR fHTE 208
/(048 = 0.2V.S.0.95 + 0.4mg/dl, p<0.001) = CAD
FH 58 2814 A8 BsHEIE Hhs CRP (115 £ 21.7V.S. 25
+46mglL, p<0001) ~ IL-6 (136 + 455V.S. 0.9
+29ng/L,p<0.001) ~ WBC (7,700 £ 2,100V.S. 6,400
+ 1,800 » p<0.001) * Neutrophil (612 + 10.7V.S.
56.6 +:88% » p<0.001) 5 Lbfidt AR IREHEE 2 10
TEHGAT 2 FERE SR (R ) o IL-TraffImis Thiy
IR RS IL-6 flICRP » & LR AIL-1ra, 1L-6,
hs-CRP $ i AR BIRAH - A B (& —) -

IL-1ra EEAR S E < RIMERE 15
B EbR R T ~ 3 RIEREE S PlA
bV EELIL-Tra i fERBAME: » EESHTHEE TS » FER
(=) : (1)IL-1ra®l TG ~ hsCRP s W-
BC 7rfdt FRE IR A TEAH BARY B2 > A Jed.O ikt
IL-1ra £ hs-CRP 5 56 2 IEFHRA U824 ( p<0.01) ;

B : HREMWIRE » [P IL-1ra » hs-CRP >
IL-6 WEE
Dataare mean * SEM, *p<0.05and **p<0.01,
comparing differences between controls and
CAD patients.

— - HIRASTEIMEIL-1ra ME T RE T ( vari-
ables ) 248 &84 ( Correlation Coefficient )

Controls CAD All
Glucose, mg/d 0.155 0177  0.250"
BMI, kg/m’ 0.241 0.199 0.264"
TG, mg/dL 0.352" 0.110 0.275"

HDL-choesterol, mg/dL. ~ -0.229 0121 -0.234"
LDL-choesterol, mg/dL 0.104 -0.108 -0.013
Total Cholesterol, mg/dl 0.031 -0.144 -0.069

Hs-CRP, mg/L 0393°  0284° 0360
IL-6, ng/L 0019 0185 0172
Total Bilirubin, mg/d 0181  -006  -0.219"
Neutrophil % 0115 0017  0.114
Monocyte % 0151  -0053  -0.084
WBC, X 109UL 0637° 0194  0414"

Values are Spearman rank correlation coefficient.
'p<0.05, p<0.01

(2) “HH AR B4y IL-1ra 435 B2 EL CAD {538
BEJ7 0 HDL-MELE B2 ( r=-0.234,p<0.01) ~ Bilirubin
IR B BAHRA( r=-0219,p<0.01) 5 (3) {HIL-
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O : IL-1ra B ED IS0 Tlogistic SEER DR
CAD furBsi/@hamit » IHREMDE S (variables )

Sy
VS

IL-lraLevels1~4 Controls, CAD, Oddsratio pvaue
(range,pg/mL)  %(n) %(n) 95% Cl

1 (135~265) 28.8(23) 16.7(18)

2 (265~361) 18.8(15) 24.1(26) 1.85 0.135

0.827~4.117
3 (361~499) 25 (200 204(22) 117 0691

0.537~2.552
4(498-1955) 15 (12) 269(29) 257 002

1.119-5.914

p values were calculated by logistic regression analyses.
Cl denotes confidence interval.

1ra B2 CAD fabi R+ Hhay AR & ( r=0.250, p <
0.01) ~ BMI ( r=0.264,p<001) ~ TG ( r=0.275,
p<001) B2 AR : (4) B 0% kb f5t% hs
CRP ~ IL-6 ~ WBC th 2 #7 F #fFf ( p<0.05) -
IL-1ra R ES K EE BE R EIR KRS &8
BT 1L -Lra i Ry s (3] F B IR B ik
RIS > HAMLALogistical Regression 2R {F#f
Bt o G TL-LradR B i 1 22 s R R 700 i YR o)
(Levelsl~4) » 43RILALeves2(265~361pg/mL) ~ Levels
3 (361~498pg/mL ) ~ Levels4 (498~1955 pg/mL ) i
JEEEIRIE Levels1(135~265pg/mL ) {E5 4T » #FER
Fra fabaR FRR 2 » ohT fHEH faka 1% (relative
risk ) o FIAERER © IL-lraleves 2 ~ Levels 3 ~
Levels 4 EdLevels 1 #5717 » 155 Odds ratio ( 95%
C1) 45l 5 1.85(0.827~4.117) » 1.17(0537~2552)
257(1.119-5914) » Hrh -4 Levels4 8 Levels1 /ifH
AR 2 (p<005) « HI (KU ) Avfs Ffr
Hi: (PR S AT IL-1ra ( Levels 4 ) &Lt KA
( Levels 1) KEEFAHEI 012,57 {757 F CAD myfg b
T o Z5 5 1L - Tra iR FEE P Al o0l DU {0 el 5 B > o0l
% >50th » >75th » >90th » > 95th » /7 ( &
11 )35 - fEIL-1rali#f > 50th » > 75th V5 53

FAEBK AL BAR RS

b o 56 L J7R B R S IR L ] i A s 9 22
(p>0.05) - fFHE/nIL-Trays > 90th » > 9Bth iy
syt s BREHEE FAVEEE (p<001 - p=001) -
BB

PrEs s VETIO IS IL-1ra - A SR F545
IRIEFRS RERE S > AR SRR : (1) CAD
FHPTH RV L - Tra st S a1 - B
&AL Bilirubin JEEE AR )+ (2) CAD #HiY
545 Vi BES Ehs-CRP ~ IL-6 ~ [ IMER A4y ~ 1
PR et g S e (3) IL-1ra B HDL - ffsli] i ~
IL-1ra £ Totd Bilirubin 2% 2 & FARE » {HELfE KA
Ty M pEEE - BMI ~ TG RIFAHRT » B854
T #Es 512 hs-CRP ~ IL-6 ~ WBC th 23R [FfH
B9 5 (4) Fersn VR IL-Lraff 5| LU EAK R #R 51 € 7
I 112,57 {57 B CAD RS I o A 9¢ 3837 15
IL-1ra R f e B Ay i AR Ak s 09 Feist 2 —
IL-1ra s el CAD Y/ Kl 45 1F AHRE -

S IREN AR 4% i e — T2 R F R 18 38
IR T B WRREZ A AR SRR TS -
B0~ AENE ~ EE -~ S ER ~ FhAE ~ BERRIE - MEE
Rt 368 1 e i 2 B ENE ¥ o FEAR ST 0 TR A
1y A E LB E 13 Lfa i KT 1/ Wi A e &R 58
R (F—) - HEFWAHI - HICA MY
Rl > e Hofth PR35 2 - B & I AL R W
— s - ANIL-1 8 ~ TNF-a ~ IL-6% »
(I3 38 28 I - HE T ] 380 A 5E9K °°° - I
G& o thogr B2 8RR B A o (8 (o T o 1
& o WIAICRP ~ MR 1 HS " » HRAME0H
SERGSIE M ¢ R ORI B b IR R s 4 1
TEEgsREIRME (R 2) - BEAHITSEE
PUSEBRFART o AT » 11 A EEs e O A E#BAR i
HM G-CoA =R g 1y H H17 - Statin $H 22V WA
o SRR R E - LDL-C Y& &R

FH : fFIL-1ra RE DILEER 77 - S REIL-lra BB INLINE BRIESEE

Cutpoints,percentile IL-1ra, pg/mL Controls, % (n) CAD,% (n) 95 9% Cl p value
50" >361.33 40(32) 47.2(51) -0.2168~0.724 0.324
75" >498.49 15(12) 26.9(29) -0.2344~-0.026 0.052
90" >757.52 1.3(1) 13.9(15) -0.1970~0.558 0.002
95" > 995.69 0(0) 75(8) -0.125~-0.241 0.012

CI denotes confidence interval.
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Do BB R R (R —) -

IL-Tra@8iIL-1 « ~ BEEPas &FIL-1 55—
HIBE 288 - B P R IGE = - TREEk
RS - JBRS MR AT E - e RREE IL-1 8
YR b+ SR — G B H A9 AR Fe 58 92 I I
Sl RERY B E 2 - BB 5¢EEIR - CAD #H98
T 1L-Lradis fE th w et R IR AHRE =S T (p < 0.05)
([@—) o IL-1ra ~ IL-6 ~ hs-CRP &5 &2 81 554
MIVIE > 158 92 HE PR AT B 1 > > A
e th G MHEIRY IR (& ) - HEERYE -
hs-CRP £ {4 B Ak 15975 /2 B EAHRE ™ > FfMimy
e th 38R - 1F5a LRI E > IL-1ra B hs-
CRP 5 FH# (F FHRR - 2 |L-6 B SEAF S AART - B8
A AR (K =) - CRPAIIL-1lra#f 7 &
VIR Y o B s B A EE oM R R
IMHEHN > WSTR[ TIRE - (HEI5E 21V R
MR —Ey o BE—LATIL-1ra®l CAD Fi#
Rl FHIRAERANE: » A gerhth 23R« i 28 67
¢ HE BB HDL - B[S B8 | L-1ra iR i 2 & FHER
T4 o IL-lraBE HiE (LAY Total Bilirubin i i th 2 &
MR (R =) > BEF IRE ZUEN A8 IL-lrafft R H15%
RAER  (H2H 28 1E 2 — < 8 tho] LURRE(E
—HHCAD fH IL-1ra iR f£#% = © Total Bilirubin j#
FETECAD fH e K5 88 Fh M e mirf e s — 80 -

PR | L-1ra I HofR 5 s (KB 2 A CAD 1Y A
FIRAGR - DB IL-Lra iR R & 47 Rk 4 55
SR FFAE S L (Odds ratio) » 5t 21 f S 28I
U FEE A A AR B AR IR A B 2
CAD #HAF s MR [ (level 4 ) 75 320307 M i k8
B R o TR AR IR A TR S R R S R
(IR (SRIY) ~ (F 1) © 18 TTHE R B UAE R
FERE RS T IR MBS A8 I HE - Bk fo | R B R 5
E o BT LU CAD #H & B 8 IL-lrafy iR » fH itk
HEA > IL-1ra w5 £5 CAD HYfE iR 7 o

SR A S aE FRIL-Tra R 2 B (IL-
lragenepolymorphism; IL-1RN) » & BZ2E5% S5 K JE -
TE IR R & LR AUIL-1IRN*2 (IL-1raAlld 2) 1
BUEAR S ™Y o JOLIRE e 0 B IL-1IRN*2
TR Z 1L -Lra A 2 (1 AR H e BRI e o
HAM A s¢ s e IL-Trafee /Lo B 3 IR o AR
Sy AN INEREEA o AP SR Er S — DA SRR

FEOEE L R IS PRI RS A5 IL-1RN* 2 © IL-1ra
EABRINRE FREVMEPIEE 280 L 2t - o) 42
fe— ([ 5807 HERYHEAE » B T f8fll JE 1y CAD f&
PR F-EES ST AY - 4G &rIL-1ra B2 tota bilirubin
kgl - A S AR SR T2 HECAD —{1A - BAG2HER K
FEIZ IURTHE AR o AHSERS R oRZIE RIS IL-Tra i
2 RATRY AR EN ISR F 82 — » IL-Tralsfs
EilfE FE CAD nyfg kit 2 A (- FERA -
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Previous studies show that coronary artery disease (CAD) is a multi-factors and chronic inflammatory dis-
ease. IL-1ra is a naturally occurring anti-inflammatory molecules that block the action of IL-1. However, little is
known about the dysbalance among IL-1ra, bilirubin, and inflammatory mediators in CAD. We attempted to in-
vestigate the relationships between inflammatory mediators and serum IL-1ra levels in patients with CAD. In 95
patients with angiographically defined CAD, and 70 healthy controls were studied in a case-control manner. Serum
levels of IL-1ra, IL-6, bilirubin, hs-CRP and the risk factor of CAD were examined. Our major finding include: (1)
The risk factors such as elevated BMI, systolic BP, smoking, hypertension, blood glucose, and TG was more fre-
quently found in the CAD group than the control group ( p < 0.001). The HDL-C was significantly higher in con-
trol group than the CAD group; (2) Five different inflammatory markers were significantly elevated including IL-
1ra, hs-CRP, IL-6, leukocyte count, and neutrophil percentage between healthy controls and CAD patients. In
contrast, control group with elevated bilirubin than CAD group ( p < 0.001); (3) By contrast, levels of IL-1ra and
other variables such as blood glucose, BMI, TG, IL-6, hs-CRP, and leukocyte count were significantly correlated
(p <0.01) in all study subjects. In contrast, the levels of IL-1ra were inversed correlation in bilirubin, and HDL-
C; (4) In the multiple logistic regression analysis, adjustment was made for variables. The relative risk of CAD for
the highest quartile of IL-1ra, as compared with the lowest quartile, had an odds ratio 2.57 (95% confidence in-
tervals, 1.119-5.914, p=0.026) increase in risk for CAD. In conclusion, we find a significant association of ele-
vated IL-1ra in the patients with CAD. Thus, in part, may be explained by the anti-inflammatory effects of IL-1ra
and bilirubin on CAD. ( J Intern Med Taiwan 2007; 18: 262- 269 )



