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Background/Aims: Infection with CagA-positive Helicobacter pylori (H. pylori)
may be diagnosed by detecting cagA gene by PCR or serum antibodies against
CagA by western blotting or ELISA. The aim of this study was to evaluate
whether results of PCR and serologic tests were in agreement in CagA status
assessment. Methods: Sera and specimens of the gastric antral mucosa were
obtained from 37 patients with functional dyspepsia. The diagnosis of H. pylori
infection was made by histologic examination and rapid urease test. CagA status
was assessed by PCR from antral biopsy specimens and by western blotting
and ELISA of serum. The degree of gastric inflammation was evaluated by use
of Sydney system. Results: Twenty-three patients (69.7%) were found to be
H. pylori positive. The percent agreements of each tests for the assessment
of CagA status were 65.2% (PCR vs western blotting), 60.9% (PCR vs ELISA),
and 78.3% (western blotting vs ELISA) in the H. pylori infected patients. The
results of all three tests agreed in only 12 patients (52.2%). CagA status as-
sessed by any tests had no relationship with histologic parameters. Conclu-
sions: Our results indicate that there is a considerable discrepancy between
the results of three tests for the assessment of CagA status. Further studies
are needed to find out the more exact methods for the detection of CagA.
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Helicobacter pylori (H. pylori)y= 19834 $]AAH Hq} =
2 A7 YAE o2 el FA8E o] iy &5A
Aed, &34 Ak Fadt faelaz 34 Baly o]F
H. plori 74331 R4 1942 2614 A1 13 91

of W4 Sol Wel WS FHS W gk, AT 4719l
AL H. pylori AARA] DRl WA )il
AR 57 S B0 H pylori AN FA™
Fol ofed QYA S Sk Ao WobE

oAl glet,

H. pylori®] HEAQ HAA Q17| slUtE &E4] CagA

13

(cytotoxin associated gene A, 110~128 kDa protein)T SR
o]

Fol AR} A, cagh A A 91 24 B
R PR T e
o3 FLol| Al CagA7} 43 E-H|(type IV secretion)ol] 2]3l ¢ 4+
I AZHE o] Es}o] tyrosine phosphorylation ™" tyrosine
phosphorylation®l CagA7} <=0l 4] A4 =] = Src homology
2 domain-containing tyrosine phosphatase (HSP-2)9} 534 &
A5}, SHP-2% mitogenic signal transduction, A Z.2] o]
- (migration) 55 FE3= o @ A4edF v}, CagAdll
°|3F sHP-29| &Alste] wWidh= 9 AulAlxe] SA3 Alx
2] W ¥ (transformation)= =3k Zolgl= 7o A7|=
Ak kA cagAd] EA ol wekA AT 2t
A AR S ¢ gdow, AAE AFolA] A o
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o] Aol A cagd %A H. pylorie Rl Ak $]98 4o
7 wuk obyzl, &34 Ak $he] whAol = Hostod
o] 5 AWAE cagd ¥ Eo] ou|dA ot I A
Qe A1k $-2luet S v 23 ok of2] yhlel| A
T T8 AR E cagd A EO] Zot £3H43 A
01‘4 HAte] 5ol cagd FFEC| FosA =4 & A
o7 Wasy gjup ¥

CagAS AEohe AAshe Wil CagArt 2EAF
o whlo g F2 HAA s HIvks AS ol 8% BA Y
Q) gt Fekaa A HEeCR) e A4 F9
a4 A HRT-PCR)Z 22 BAZA Q) e
2 AA cagds Ak 00 ek BHAAE 2A
= 77k Zdskehe Aol ek W3k cagd A Tt
w4 FF7F ALl Aol 2 = Qeka FHA 9
T o] o} e Aol o] hsehel Wil i
Apkg-oll o3t flFd ol vehd 5 gL, 3719 el &

Ao Aede iy 4
cagAS AZEs= 0101/({ 7} g ALEE w3
UzH, A- SARE AZsh)s HollA wgEs}
%*ﬂmoq%idw4ﬂvww%+w¢%4
S FZFo] FH7L X9 9|2 Me] thH o7 A A
o)},
Cagh9} Bei®l Fuje] oj3
B4 o] FolA 3 glom PP AR Pt
‘go] o] £E gt} PR ol TAFE A
Alglo] CagAot 91939 AEL} &3H4 A% & 99+
Lo ER AMoaly Azto] uhlvlE o A ]
2 ByE s 9 0421252930 o 2o 4
A B ﬁaz%ﬁﬂ%ﬂﬂﬂﬁ~m
6& AFEE vlae] B CagA9] FAEL 50~100%2
Aol she} 3 Asfol b ASIE o] £E 31 3
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o 155, 9149, ILE]" zH49 e 25T A9
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2) Rapid urease ZA}: H. pylori®] urease 754 2F2l Wes-
tern Australia®] Delta WestA-2] CLO® AA7|EE o] 8319
. A4 A 3027 30~40°CE A8 T A Hol|lA] o1&
/KH7-I g_z}_% &/(] L—I(ﬂ ulﬁ'_*],oil;], °]'€ 3/(]7]. Eo]- 30°C
o B F 4204 Baetel 24417 ol A2kl e
9] wghAlof| 2] Ap3 o 7 W3l A5-5 FAE HAE
c}.

3) PCR &AL WA AR} 22 08 9] frftollA] <do]
HEZ 70°CNAl W% RIslgdy =% ZAE Chelex
mediated boiling method& ©]-83}o] DNAE FZE3}3c)
cagA HAEE Y3 A& Ak (primer)e] G 7] A4 9E 5°-
GATAACAGGCAAGCTTTTGAGG-3’, 5’-CTGCAAAAGA
TTGTTTGCGAGA-3’0] 91 2™, cagA®] 1228%0l|A] 1576W
9] 349 bpE FFA|7|EF 3}t Bio synthesis, USA). 10
mM2] dATP, dGTP, dCTP, dUTPS} Ak 9l 750 mM
Tis-HC1 pH 9.0, 0.1% Tween 202] PCR g+3<Hol| ZZA]Z
2.50 DNAE 713k ¥ vhgHo] R3] & sous 248l
Thermal cycler (capillary FTC 3000, Dachan Medical Systems
Co. Ltd. Korea) oll4] PCRE A2 A| it} uk-go] Tt ¥
PCR producti= &% DNA Z7|Q cagd®] 349 bp specific
bandZ UV transilluminatorol] 4] =Helsl-9it},

4) EHSH AL BE sAolA WA A 7L A"
sto] A& EEgE 3 -70°ColA "E%E-"L" &L,
A Well A= CagAoll that A5 #=3817] 913l western
blotting¥} ELISA %85 01%3]-214. Western blotting (Heli-
coblot 2.0 kit, Genelabs Diagnostics, Singapore) R -2 kit A
Aol oA ste] AlYslla, wi3] wirh oA W 34 =
= kit®] AEE o] &3slo] Al3P}qict. 116 kDad] &<du
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(antigen band)7} %49l 7-F CagA Aoz FAsAch
T3t CagA®] recombinant fragment (50 kDa)E ©o]-8-3F BFAL
A e ZAHYOR CagA 1gG Aol thdt ELISA A
(GAP™, Bio Rad, Millian, Italy)Z A3§s}o] v]uh-2-4A IA
o] A9 2vfr EFARE 43S 7 F- ELISA S 2
2 gt

5 SH W SAAL B4 FAAE ZEaEiel
SPSS 10.0 for Window & ©]-8-3}0] Student t-testE A] Y]
om, Pgke] 0.05 vkl A5 o3t Ao AA
ek,

e 1}

1. H. pylori ZHE % CagA YNE

H. pylori 1ol f= A8t A7 22 9 CLO 7 Al
sl A stsiet. 22 AANA H. pylori7h &R 7%l
E CLOY A4 Aztel AAIRle] 2 g, =242}
CLO™ AA} B SAQ Z$olle 7 S0 Hgst

j=d

Table 1. Positive Rates of H. pylori and CagA

H. pylori

+ - Total

cagA by PCR + 16 4 20
- 7 6 13

CagA by Western + 18 5 23
- 5 5 10

CagA by ELISA + 19 2 21
- 4 8 12
Total 23 10 33
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Ak 2470 SA o3 CLOY HARE A9 4ol 7
A vAoR A slo] el Alelsldch

71 A} oAt o 33¢f] Foll A 23901(69.7%)01 4 H. pylori
FAe 2 ERIE Tt H pylori 4] 234 FollA] CagA
kA E-2 PCR Holl oJsbH 1690(69.6%), western blotting
ul ol o]sbul 18¢1)(78.3%), L8] 3 ELISA ol oshd
1991](82.6%) % V}EVskT}. A H. pylori 2411 10¢]] Z-ol| 4]
PCR, western blotting, ZL2] 3. ELISA HFHol] 9]3l CagA <
/l—] og L]—E]—L]— _140]:/14 oz _@]-0]5] _0’.7], 71—71— 401] 504] 1
2|3 247} A cH(Table 1).

i3

2. CagA HES 2t ALY Zt9| Zif Hlw

H. pylori °¥49l 239]& 42 & PCR, western blotting,
18] 3 ELISA ¥ ol 23k CagA el E vl s}l PCR
7} western blotting®] U X] &2 65.2%, PCR¥} ELISAS] €%
< 60.9%, 123 western blottingZ} ELISAS] UX|&2
783%% AutH o =2 ok AX &S Hrh(Table 2).
37HA AA O Ayt B G379 2340 5 124]]

Table 3. Histologic Features according to H. pylori and CagA
Status

Inflammation Activity Atrophy
H. pylori + 1.7+0.5* 1.9£1.0* 1.2+0.7*
- 1.1£0.3 0.4+1.0 0.1£0.3
PCR + 1.7+0.5 1.9£1.0 1.4+0.7
- 1.7+0.5 1.9+1.1 0.9+0.3
Western' +  1.6+0.5 1.7+0.8 1.1£0.7
- 2.0+0.0 2.1+1.3 1.8+0.5
ELISA + 1.6+0.5 1.7+1.0 1.2+0.8
- 2.0£0.0 2.2+0.5 1.2+0.5

*P<0.05 by student t-test, " The histologic features were compared

in H. pylori infected patients.

Table 2. Consistency of Various Diagnostic Tools for CagA Detection in H. pylori Infected Patients

a) PCR vs. Western

b) PCR vs. ELISA

¢) Western vs. ELISA

PCR PCR Western
+ - + - + -
Western + 13 5 ELISA + 13 6 ELISA + 16 3
- 3 2 - 3 1 - 2 2

% agreement = 65.2%

% agreement =

60.9% % agreement = 78.3%
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3. H. pylori &4 3! C

A AEE Sydney systemol] w2} H] 28k
5, gl 959 AE BFollA H. pylori 03”‘3?_] o] of] 4]
FoJ3kAl =& A2 Z Yelyth(inflammation, activity, and
atrophy; P<0.05 respectively). S+A1%F H. pylori %A1 Q1 234
o] 4] PCR, western blotting, 2] 3. ELISA ®}Hel] 23l =hal
% CagA Zelloll mE 9199 Bv 37kA W Rl A
Zpol & Ho|A ¢kgkrh(Table 3).
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o] dike] Aol AE CagAt £5HA Aekolu}
AU V2 B8 oh Aghe] whAsh iAol gk A
32 Haeta glou), e R ARgAW Ae 7}

2 ngp Ao & ATES uwe] B ol FApulc)
CagA9] A ES thoksiA EE_E
o} 2599 ol 4 CagA9t o]E] A )
o] {5 =317] oAl CagAE %31-7] S8k AA
o] A4 o F-E Hrlsta, Al whet Aart
A A WA ARSI Zlo] ¥ Zlow At
2 ATE At
B AFE SMA H pylorioll HdH 7164 &3bE%F
ALl A CagA A% oA 5= A Aol whet @2 Xl &
Hd g FE & F Ak B A7 wEd A
pylori %A1 Q) 31A}ol|A] PCRI} western blotting®] 4% &-2
65.2%, PCRZ} ELISA®] ¥UX|&L 609%, 12|
blotting®} ELISAS] YX] &< 783% % Autd oz =2 ¢k
T X e B, A A e A B At
735 522%N =H3ch CagA F75 et dl A
o] A ofe] ZAAIH 7+ AH S vladt o AFElA
5 2 A7ATe} vpviA R O 99 At A4 %
Ao g Buw 3 g} pacluzi 572 CagAS HE3le
| 2 01/‘1 PCRI} western blotting®] 41 &-& v]z3sl =H,
PR 67% % & AFAT}e} FASA Fkar, =234
£71-2 PCRo| Xt} A3t 7AA I ol& A A}sk) L &19d
t}. Krausse 58] o104 = PCRS gold standard & 7+
-5 7% western blotting®] AW == 100%0|} o] =7}
35%i ©w, western blotting A7} A-H-9| AT 319
S=oke AnAdo] WA A gkol CagAdl Hzoll §lof
/H western blott1ng~ ATy} "ol Aot Akt 8
H Cover 5" PCRS %3} cagd 71373 3}9} ELISAS o]

ieﬁ

western

An)

438 CagA AZZAI7L vl & A e, cagd 4 H.
pylorioll Ztd 8 3kzte] 7 -$-oll= 26.7%NA AAAZI} &
2812 ¢kgkow o] ELISA A7} 914 o]glr| Bk
cagA ¥4 w7 oA T E£FEeiEe] PCR Z e
Aeds 2APe 7HsAol Ackx 33k 4719 A+
EollA & CagAE 113l olA] 7k AA o Fe e

g 72 2484 248 oz Frligont, & A7
S Al A4 AN B4 Cagh ol B2 9]0

o] BET} Apol 5 HolA| ¢kshy] wiiell AAMLH Zhell ¢
94 52 GG T AEe] glolAl, B AFATe
o] AAH o] SYsirta Skl o] Ao
2 A2 o JH o pylori 4191 10¢d] FollA4 PCR,
western blotting, 2] 3L ELISA #FHell 2]8l] CagA7} kA o
2 vehd A% } 247} 4], 54|, 2|3 2617} A=,
ol 2t Sopy o Deslel. PCR A 94 E
ERE A vl ool oJd Aoz ol v o
TFANE FARORZ AF= a2 Qe vh” A AEES
=o7] fleiAs WA AAE Al wivk B Alell W
A3k A7) G AR odel Bt e
o7l Be Aew Az B Aol 9%
S UEhE A3E B A el €3 Aoz, B
Aol H. pylori Ztde] AAW 74 Foll ch& s olF 2
FAAE AgAAL, B el ol AR H. pylori
7} whE gl 7390t} ELISA ol 93 g =4 A Ko}
western blottingol] 23k &kx] &7 AJof] CagAell gk a7}
28 Fob AFRGE Lash gl ol 1 ATolA
western blotting B} o] ELISA Wldol] v]el] =2 QA E
2 e o195 QY Awel F & goele e
99 2 Aol WA A4S Slo) AL Cagh B3
2% 9l Fol|4] oloj7l Aol AT, vkl Fool| I3k
CagA dA o] AlA ofz] A dellA] dofZ] CagA THie] 2]
o A s QAT ATE ek, B o7 WA
ARl AL 2139 Cagh Belo] QAT ATl £4] 2
o Jue AL sstorle) Peke,

2 Aol A= H. pylori 7F5A 0] I 3HAbTOllA] 914 €]
A7} A} 74 oz ‘/}F/]";’ki‘/} CagA ‘H;Hl: Ao Ax
ol &S vXA gke Aeg eyt 58 2 A7
st 9T chel | el A AlelEl ol ol i, B
AFAT}E IR HrolEol7]ols vk Fel7h AR
e FYRIEE B oATsh S48 AnE Holw )
2P qa} F ] AT ANEIE Dol Aok ol Fol
A capd B4 290l A9e) A5 7 Aok
Eol 9hek™"” Husson 572 caga?t G421 H. pyloricll |3
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AE7} v Asleka Raslgle} B3 Yamaoka 52 cagA
7} A H. pylorioll 13 #]90] cagd 54l Wl £
2ol v gl gl o] X AX7E o Alska, IL-8
3} 2+ cytokine mRNAS] Wdlo] ¥ F7idtvtal Harslgl
o} ak obe} 2544 Al S Sl A CagA A E
| s BaEE ok H ol Auma 50 94, &
123t zela gk Aol o3t AdEoll floAl Aol &
Yo F Ao FulS 422 cag pathogenecity
islandol] 3k Q7] A A EA5 AleBslict o A3t 30 Ao
] R1 sequences®] HHg- Akl 9lof A] vhofA o] A2 =] 9]
owu, vbE 37t 43] 5 2l A5 954 A3 9
ohe] AT Qo] Qlgg AlAGIY R AES gl v
2hA f-elvtebe} 2ol cagAt A9 A e JA7L
EHEE A, cagd FBEC] 2 vEtollAE o]g 22
A71A G EA 0] cagAst 918 Agkate] A2 &
olets bl Efol @ Aoz A7tdr)

AEA LR B ATE SA CagA AE o= A
Holl wheh @2 Aol E B & dFS ¢ T Atk v
A CagA$} 917 bAste] fAE Weds] 5 3]
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S CagA AES A% Wele EAHLAQ] WHew
western blottingZ} ELISAZ} 9lom], BEx}A&Esh=] Q] vl o

T FE THAL A HEPCR)O] AEE I Qivh B
ATl A= CagA 75 713l gl PCR, western
blotting, L8] 3L ELISA ¥ 7+e] 4] AEE dolH
I Ak 7FXE vlael Mzl skgick A 3 dhE:
A el ol AEH o7 WA HAAE ARk
< 3 F VIS4 £ EEToR N 37dE
o2 3kxe] A WA A=A S FHeelch AA
21& F3lA Sydney systemoll w2} 91939 BEE V3
), H. pylori 7+30] 3= Wa] 22 7 A} rapid urase 73 A}
£ &3l BAE At cagad] EMoF= PCR WH o R
Fich A3 AAZE western blotting} ELISA
E Alslaich. 2k 7 vR o2 AgkE 40 & Al
3¢]] Foll A 2390(69.7%)N A H. pylori ¥4 .2 2l
. H. pylori A% 23| & o2 CagA HAEE 9
St AR dXeS 2ASE A3, PCRIF western
blotting®] LX]&-& 65.2%, PCR¥} ELISAS] LX]&2 60.9%,
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7b B QAehe a7 B AFe 234§ 12401(52.2%)
ek H. pylori ¥4 %) 23¢l3F 54 1004 91948 A=
vt A% A5, AR, 28 59 AEt B
H. pylori 3% ool Al SAQ1 elof] vlall =2 Aoz 1
ERsk o} (P<0.05), H. pylori 9¥AQ1 ool 4] PCR, western
blotting, 28] 3 ELISA "ol 9J3 2Hel%l CagA Aellol] w
£ 949 AEe 374 W EollA Xpo] & HolA| gkok
th HE: CagA % o5+ A vt B Aol &
B o 9o, cagadt R840 BAE s
st7] fleiA = Hep A8k Aeky S Zohlla, A2 W
He Mt e 8o dad Zlog A7di

AHOl CHO{: CagA, PCR, western blotting, ELISA
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