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The Association between CD14 Polymorphism and Response to Infectious Agents or

Heat Shock Protein in Patients with Stable Coronary Artery Disease in Koreans
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Background : CD14 is the receptor for lipopolysaccharides and heat shock protein (HSP), which has
been suggested being associated with increased risk of coronary artery disease (CAD). We inves-
tigated whether the response to infectious agents or HSP is different according to CD14 poly-
morphism in Koreans.

Materials and Methods : Antibody titers to Helicobacter pylori, Chlamydia pneumoniae, and human
HSP60 (hHSP60) were measured in 48 patients with stable CAD and in 41 healthy controls by ELISA.
CD14 genotype was determined by PCR and high-sensitivity C-reactive protein (hs—CRP) was
measured.

Results : Seropositivity to C. pneumoniae and H. pylori, and antibody titer to hHSP60 were not
significantly associated with the presence of CAD. CD14 genotype distribution was 31 TT (35%), 43
CT (48%), and 15 CC (17%). To compare the response to the infectious organism and hHSP60, we
divided study population into 3 groups; CAD patients with non-TT genotype (group |, n=30), CAD
patients with TT genotype (group Il, n=18), and normal controls (group Ill, n=41). Seropositivity to C.
pneumoniae and H. pylori, and antibody titer to hHSP60 were not significantly different among 3
groups. Though hs—CRP level was significantly different among 3 groups, post—-Hoc analysis showed
that hs—CRP level was not significantly different between group | and group Il (group I: 1.6[1.1-3.5]
mg/L and group IlI: 0.35[0.1-2.0] mg/L).

Conclusions : This study suggests that the inflammatory responses to infectious organisms and HSP
do not differ according to the CD14 genotype in Koreans.

Key Words : CD14, Chlamydia pneumoniae, Helicobacter pylori, Heat shock protein; Coronary artery
disease
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Al 225 WA okl = AEfelth3-7).
#H, heat-shock protein (HSP) 602 A71HY &Ho
FAE L lew(2), HSPE0o| digh A9 d717t =
o] e Agte] ZYHl AF A= Bavt
O1K®), o] YA gitd A Aiso] EATTHI).
o= AU HSPol tigt A/do] Argmit) oh&
o= o] A7 §lew, ofo] wet CDh14o] &
3L Qo

CD14E =& R AlE, 53] Talgt/tiaA29]
Az FHof| EAst= duawer agSddtel 9 4
A %= lipopolysaccharides (LPS)?} HSP2 48| o|c}
(10,11). LPS& CDl4°] A&% & A5 LA
(12). Lpsell ojaf 243t gl djAlAl22= tumor
necrosis factor- @, interleukin-1, 18] interleukin-62}
-2 proinflammatory cytokine®} A% QA& EH|3ich
(13). g=o] ZZAQIA}e} plasminogen activator inhibitor
o Aito]l FrEETH14). UM ze dHgSTAE
= 84 CDl4ol Y&l 2/g3tHrh(15 16). LPSeF 44
A CD149] ZEA 7 E-selectin®]y vascular cell adhe-
sion molecule-17} Z2 F2HEALO] UL FZHAXIch

(15,17). TR LPS| ofsf &/dshd o 2jA|azof A Zujd
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cytokineo] ©Jgt w7} BpimAEe] Qe wAc
(18). HSPX= CD143} Z¥3t & cytokine?] AAAAS E71A|
7)31(19) H2EA ] RHES Z74A17]9(20) HuEEA

w4 Zhelah

EO ZS FES(21). oA FEshd vl 7
A7F W9 whgol FWASE Yol gl CDl140]
=83 9 1 At

CD14 §-3A= promoter 1|0l C(-260)—T thd A&
ZFA AL Ql=dl(22, 23), T /A7 84 CDl4 5%
9 Axzul CDI4 d&=9 F71eF wo] tte d+E0l
HEQleh(22, 24). kA TT §-32g o] LPSY HSPo
sl 2ot o 9stA BE3-8hH cytokined ETh T @Wol &
H|5lL AFRSS Hroh FatA 4o Aol otk )
A%k, CD14 C(-260—T wt3dx Wdas® A Aol
A A e A 2t BaE 9k o
Ao A CD14 C(-260)—T thgAdo] T gzt
Teo] ot HIEJAANH22,23), 2 AFoA= T
Aol WEEX] ookeh(24, 25).
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3. C. pneumoniae, H. pylori 3 HSP60 & 971 &3

Enzymelinked immunosorbent assay (ELISA)E o]-&
st C pneumoniae IgG A (Euroimmune, Luebeck,
Germany), H. pylori IgG @A (Euroimmune, Luebeck,
Germany) 2 <A HSP60 (hHSP60) (SressGen, San
Diego, USA) &A 9718 SAsIdth H pylori¢t C
pneumoniae®) 75 Az IAZE AAIRE 7180 ot 3
A 9717F 20 U/mL oY W& FHo= stk
olgfg AT HAES w7t AHE AT AR A
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Table 1. Baseline Clinical Characteristics

Variables Total (n=89) CAD (n=418) Contrd (n=41) P

Age (years) 58+ 11 64+9 51+9 <0.001
Sex, males (%) 66 69 63 0.60
Body mass index (Kg/m?) 24+3 95+9 23+3 <0.001
Hypertension (%) 43 58 %4 0.001
Diabetes (%) 18 31 2 <0.001
Hypercholesterolemia (%) 36 58 10 <0.001
Current smoking (%) 16 15 17 0.75
hs-CRP (mglL) 0.9 [0.1-1.9] 1.6 [0.1-34] 0.1[0.1-1.6] 0.01

Abbreviations : CAD, coronary artery disease; hs-CRP, high sensitivity C-reactive protein; expressed as medanlintercuartile rangel

4. CD14 SARE B4

DNAE= FEAQ 9ol s E2= 3t +daa
g2 & 50 Lo For A= 747e) AR
100 ng® DNA, 10 pmol® primer, 18]3 1U% Taq
DNA FgaL7F A7bEflen, dNTPY sks 250
umol/L, magnesium chloride®] &%=+ 2.5 mmol/L°] it}
CD14 49 promoterE 5-TTGGTGCCAACAGATG
AGGTTCAC-33 5-TTCTTTCCTACACAGCGGCACC
C-39] primerg ©|&sto] FZFATH3). SR
HF-S- 2 AL 94Tl A 387t denaturation &, 30% dena-
turation, 52°ColA] 1&7F annealing, 72 ColA 303t ex-
tensions 30 cycle BFESFG AL, npx|eto g 72T oA 5E
Algstadct. o]ZA st A2 561 bpol
AR 27FS AFE A Haelll2 A2 5 agarose gelS
o] &g A71Y9 S 5ol 245k

0 re

7t extension

5. hsCRPY &3

Latex 2&¥(Denka Seiken Ltd. Tokyo, Japan)< ©]
£35}o] TBA 200FR A4 7](Toshiba Inc,Tokyo, Ja-
pan)E 574 3h o] HARY FASAHTA= 01
mg/Lo]3L, CV (coefficient of variation)2 5%U|¥+o]t},

6. & A

CD14-260T tha-F4Ae] #ahg
berg equilibriume] 9J3] GZSEE BIEE 4° testS o] &
sl AESHALE. Aduss FEraEde U
Ml NER EAS A4
-way ANOVA test with Bonferroni correction2-
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W= Student t test &

fru Flo

, ‘ﬁ % W4 Pearson's chi-square test -2 Fisher's
exact testE ©]-83}o] E4J35}9 ) High sensitivity C-re-
active protein (hsCRP)> A+4f EEX& W% gouz

median [interquartile range] 2 3¥A|8} 1 Mann-Whitney

Table 2. Serologic Test Results and Genotypes in 2
Groups

Variables CAD Contrd P

C pneumoniae seropositivity (%) 44 44 099
H pylori seropositivity (%) 83 73 0.24
hHSP 60 antibody titer (ng/mL) 29+06 28+06 022

CD14 TT genolype (%) 38 32 0.57

Abbreviations : CAD, coronary artery dsease patients; hHSP60,
human heat shock protein 60; TT, TT genolype

U test®2 Kruskal-Wallis H test2 vt} PFro]
0.05 m9td A% F 1ol FARCE {9 2ozt 9l
o Aeskla FA A APl SPSS 11.0+ ©]-85e] Al
s}t
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2. C. pneumoniae, H. pylori = HSP60¥ &&=
g a3y

A A AAlA G pneumoniae FA F3E
44%, H pylori ‘S‘I—iﬂ 01:/\61%_9_ 78%0]04ﬁ]_ jl]—/l]—EUH Fé]"
3 Z2ZoNA C pneumoniaeSt H. pylori A FA
2 Fo3t Zol7t ¢I ek (Table 2) (P>0.05). hHSP60 &
A Q7t= & F Abelol FoF Zole= fTH29+06
ng/mL vs. 28%£0.6 ng/mL, P>0.05) (Table 2).
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3. CD14 +&AX183} C. pneumoniae, H. pylori =
hHSP602 &4
AT R AYolA FREAAHT-SS o]831
(e}

CD14 FAAES 7:‘23@' 2 A Figure 1). CD14
AxE e ExE= TT 30%(39%), CT 31%6(40%), 12]aL

CC 168(21%) ol3ltH(Table 2). |42 9] #3x= Har

dy-Weinberg equilibrium®l| Al F-<9JstA BlojuA] ¢+ &

Aolgitt, TFEH Ao TT 4%
ZFHE 3229%2 gt Alolo] zpolr}

Lo 38%, o
A ATHP>0.05)

« 359 bp
. 204 bp

~ 155 bp

Size L | |
marker TT cC CT

(I

Figure 1. Restricion fragment length polymorphism analysis
with restriction endonuclease Haelll (recognition site, 5-
GG'CC-3), as it was perfomed to cleave 561-bp PCR
product for genotyping. With the -260T polymorphic base, the
recognition secuence is modfied to 5-GGTC-3, which is
not cut by Hadlll. First, 561-bp product was cleaved into35%9-
bp and 202-bp, which is visible in all lanes, regardess of
genotype. Then, 35% bp proband was cleaved in -260C allele,
but not in -260T allele. Lanes 1 and 2 are homozygous for
-260T (uncut 359 bp), lane 3 is homozygous for -260C
(totally cut, 204 and 155 bp), and lane 4-6 are heterazygous.
The band for 202-bp is overlapped at the site of 204-bp
band

(Table 3).
CD14 AR o] C pneumoniae®t H. pylori 4E 2

hHSP602] A/dell d3ke nX=A] ofE dot B7] 9]

8, #deW IS A TT 4787 non-TT
FRAAF LR o] A SFH4ED A7HE vl

(IZ: CD14 non-TT FAAFEE 7M1 HAHE FHS 2

A I TT $A43S 71 Y 8%
AL Q2. Al 2 Atelol A, A 9 e Ag
o) Il WiEol] fejgk Afol7k AUA o] M
of thgt F-2J3t Xfo|Har, [} I Akelols 23k AF
Table 3. Distribution of CD14 Genotype
Total CAD Contrdl

Allele frequency

Exp Obs Exp Obs Exp
1T 31 309 18 167 13 143
CcT 43 431 26 232 17 198
ccC 15 15.0 4 8.1 11 69

Abbreviations : CAD, coronary artery dsease; Exp, expected number
of patients; Obs, observed number of patients; CC, CC genotype:
CT, CT genolype; TT, TT genolype

Table 4. Risk Factors according to the Presence of
Coronary Artery Disease and Genotype Distribution

Group | Group Il Group il

Variables =20 (=48) (=1

Age (years) 64+8 62+11 519 <0.001
Sex, males (%) 70 67 63 0.85
Body mass index (kg/m?) 26+3 95+2 93+3 <D.001
Hypertension (%) 63 50 24 0.004
Diabetes (%) 33 28 2 0.004
Hypercholesterolemia (%) 2 28 10 0.08
Current smoking (%) 17 11 17 0.60

Groupl: coronary artery dsease patients with non-TT genotype
Groupll: coronary artery disease patients with TT genotype

Grouplil: normal controls. All variables are not significant different
between group | and Il

Table 5. Response to Infectious Organisms and Human Heat Shock Protein 60 according to the Presence of Coronary

Artery Disease and Genotype Distribution

Variables Group | (n=30) Group Il (n=48) Group 1l (n=41)
C pneumoniae seropositivity (%) 39 44

C pneumoniae antibody titer (U/mL) 19+9 18+7 18+9

H pylori seropositivity (%) 9% 73

H pylori antibody titer (U/mL)’ 84+ 64 134+64' 92+58
hHSP 60 antibody titer (ng/mL) 3.0+0.7 27+0.3 29+06
hs-CRP (mg)' 1.6 [1.1-35F 0.4 [0.1-20] 0.1 [0.1-1.6]

Group I: coronary artery dsease patients with non-TT genotype, Group Ii: coronary artery dsease patients with TT genotype, Group lli: normal
controls, hHSP60: human heat shock protein 60, hs-CRP: high sensitivity C-reactive n'dzln 'P<0.05 between 3 groups by one-way ANgN
P<0.05 compared with group | and Il in post-Hoc analysis with Bonferroni corection, 'P<0.01 between 3 groups by Kruskal-Walis H test, *P<D.

compared with group | by Mann-Whitney U test

20 Zdn sEeW - ®I39A M 15 20074



o7} §1itH(Table 4). C pneumoniae®} H. pylori 3A|
FRAEZ Al Tl f-9% Zol7F ¢lithTable 5). Al
oA C pneumoniaeS} hHSP60 34 7lol= $-9)3k
2k017F AR, H pylori®] J7H= Mol 23k
=th(134+64 U/mL in group II vs. 34+64 U/mL in
group I and 92458 U/mL in group II, P=0.02) (Table
5).

4. CD 14 FAXE I} HEZFEAXL

CD14 Az ol whah GFu-gol Zpol7t A=A of
E YolE7] $8l hs-CRP k& Hwstgict. Al o+ Afolof
hs-CRP  gkoll  frolet zpol7h HEEATHP<0.05 by
Kruskal-Wallis H test) (Table 5). 3}A]9F post-Hoc £
g AYstE S W, I7+2 hs-CRP g2 I3 [MItof| v
3 Go5HA =A 2th0.35 [0.1-2.0] mg/L in group I
vs. 1.6 [1.1-35] mg/L in group I and 0.1 [0.1-1.4] mg/L
in group III, P>0.05) (Table 5). 23|8, I+ TS H]
WS o, I hs-CRP %ol Mol Hl3l st
= 01—1:]_.

Hir

a =

® AFNA C pneumoniae 2 H. pylori FA ¥4 o

g2 A 7 223 HSPeool digt &k o7ke obd
W Ao fret foltt dudAle ¢l

(D4 FAAFH= Fo3 AouAds ok ®

CD14 TT F+34F AA wdesd deh & =3

Ae Holx ¢kttt CD14 non-TT F8AEE 714 ¢t

s

o

1=
T
3

1o
e
o
r =

o

Y PN RIS, TT FAAE S 712 g
AeW A ), 18 4 2B Al +
2 Uo] il d5vs EAAR] hs-CRP @& Ml
W5t o, 129 hs-CRP gko] I3} Mol vl 42
SHA =R okt

CD143} AW Aeake] Axtdel] #et dF= wol
O] RO A A ¥k, EgE sl = AybEo] Bl
th(22-25). 3A¥h, CD14 f-AxE 1 s Agtato

Avbdol gty MIF AT AVESS HA mw B
Aok Aol e WA 4 ek AA, 98 A7} CDU
CRIAT QY BT Ase] BUAe R wY,
Agkiol Qlrka Bast ATELS CDIA C(-260) T T+
ol FA4 AT AN AP FHAUGE AnE Bu
Sheir22,23). 12} Koenig 501 ¢H4% BAUE A5

= ez olF 2AIAS W= CD14

APoll= & ol gls Aoz 4%
To it X7 Jomg o5 FRlsHy| fsliA
B2 AAEE P OR k= F7F A7 2o Ao
Ay Zr Ay,

ol AFolA CD14 F-AABT C pneumoniae FA|
G ol f Apolofl= Aol WAEA ¢kstth ol CD14

o] C pneumonige TH DA FFE nAA = Feot
= A& AAEe 71 A Aael YARH24). ERL
CD14 4-4AE-2 hHSP60 Al 7kete B o] glof
A CD14¢] hHSP60et ¥h-g-35t7]= aA|qk A4 TAel
= 9L XA geve AE
9, H pylori A 97PF TT &
Agbtol A FoatA &%, o] Z3rt CDl4e] H
pylori R AL 7HHT
a2 ¢kt H. pylori @A 444 %= +9% #ol7t ¢
Qon 71& AFME CDI4 SARET H pylori 7+
g ool Aol e AoRE HIE T QIrh24).
CD14 ARG | w2t LPSeF HSPoll dist vh-g-of =}
o7k YL o]of whel @SNk At 2Epd Aolek=
7HaE HAE7] Yall el d5EAAR] hs-CRPE
ZAstolch akAgh 2 AFelA hs-CRP 42 CD14 &
Aol uhet felgh zfolzk iglct AT Akl
ol H]3] hs-CRP 3fo] 287 &2 A
ARAT, e Aot ol TT 1+
AZEE 7H A= non-TT FAAE 71 2=
hs-CRP 72 95t Zpo|7} qlsieh & & Afolof
AR WsH Aol AR vlEE FAFSLL, C
pneumoniae?t H. pylori &A FAE U hHSPE0 A o
7hE §ARSFG7] wiie] CD14 SAAEe] wel LPSy
HSPof| tigt dh-g-o] =sithd hs-CRP kel whgo] =3l
< Aoltt. g Lo|, TT FAAFEE 712l AHE e

Ao A 29 hs-CRP #h2 Hladls W= &

rr
=
filo
1o
=
o
in
R
r

al
b,

4> W

Ogt Zpoli= EE A gtttk 239, non-TT FHA3
< 71 PARs Y Ao hs-CRP ghol A4 thx9
Hls] felshA wokEdl, o= hs-CRPE tiHE+= 5
Hk-2-9] =7} CD14 C(-260)—T @ Adas & dmaol
R Sttt

2 A7 A A, i 1Y 7F FES] BA
oFot7] witol Al AES oo W] ojHtie A
olth, AR, A4 tixtdt AT Adt Abolo] A
Folu HFH B A3 AR FHEEC] #

FAED A3to)A] CD14 SHAE o] w2 HF 2D heat shock proteinol th3t ¥Hg9] zte] Vol.39, No.1, 2007 21
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| xa-S AAste Zlo] tiFiEe] Aol

/40 Aol WE
HIEID k7).
Adie MR FAS EAbelA CDl4
XP’%‘OH w2t hs-CRP kol f-ostAl t2x] 435
FAAG| wak LPSY HSPol|
iy ‘i%ol FoAsHA th2A $E5E AARST A, o
£ AT fle Afdeely 34 BT S5
o= MWL CD14 13 o] d&S & 7hsde] Jleus
ol dafjis F& B W2 IAE R 7 A
£ Ash= Zlo] Faste]et AYZE

o
2

ZAe 2

2 As Attt ¥ A A7RH](09-2003-004-
0)ol 2slf A= =

2 o

= F v A Aoy A7 WY whgo] w9
ket ddEo] ke FFo] A7iEe] it CD142
lipopolysaccharides (LPS)€} heat shock protein(HSP) €]
22832 C(-2600—>T thdAdo] TAFEM A3zlo] 937}
#EE o] gtk AjtE o] girh 2 AFoA = =l
Al CD14 T8 Aol w2 LPSe} HSPo tfieh wH-e-4dS 4
FREAAE SAsto] A E A ST
=2 E.J Ecl’l'téll : L]— ‘Io:] jl]—/ﬂ—E.UH fi]—X]— 4811]31]— Z‘]A]— T:H_,Z_
ANEE YA 2 Chlamydia pneumoniae, Helicobacter
pylori A 2 QA HSP60 (hHSP60) @A 971E en-
zyme-linked immunosorbent assay (ELISA) WO =2
S35k th CD14 FAARE S SPELAHNSES ol
slo] 243t hs-CRPE &A3ch

A M : C pneumoniae X H. pylori 3| %A OE]
A o7}, 18)3 hHSPe0o] that 34 o7t ¢t
e Ao fFe f-o% duA= muq CDh14
SRR Y] Ex= TT 30%(39%), CT 31%(40%), 1]
I CC 16%H(21%)0) 9Tt TAFEM A3k oA TT oA
X};% 38%, EH ZaoE 32%2 TT 3AE T TS

A FHe= Fo Az TAEA] gkttt

(P> .05). CD14 AR Fol| we} C pneumoniaet H.

o& Hr
ne

r

pylori @ 2 hHSP60] W& ¥hg-of Zol7b Ql=4] of
FE gotr7] 98, Wds® A 2 oAl TT #4847
H 7 non-TT FAAE o= ro], AAHoz A
Tl A ﬂzﬂ FRAEL A7FE BlustH (I CD14 TT
fr 7 bEE e ghah I CD14 TT
+r 7H Asm gkt M FAF gz
). Al ZoNA C pneumoniae®} H. pylori A FAE
4 hHSP60 @A J7tell= §93F &Zol7b giich Al o
AFolofl hs-CRP #roll 548t X}o]7} A4, post-Hoc
A oA TI-9] hs-CRP ko] Ioll wls foJstAl =4
= oFolth0.35 [0.1-2.0] mg/L in group II vs. 1.6 [1.1-35]
mg/L in group I, P>0.05).

d B2 d7s T9lA CD14 f-AdA ol okt
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