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Diagnosis of Helicobacter pylori Using Polymerase Chain
Reaction and Relation between cagA and Severity of Gastritis

Hyung Seok Park, M.D.*, Hyo Jin Park, M.D., Sang Ae Yoon, M.D.%,
Kie Sook Yoo', Sang Su Chung, M.D., Sang In Lee, M.D. and In Suh Park, M.D.

Department of Internal Medicine* and Pathologyr, KonKuk University College of Medicine,
Ewon Reference Laboratory#, Department of Internal Medicine,
Yonsei University College of Medicine, Seoul, Korea

Background/Aims: After the identification of Helicobacter pylori as a major cause of gastric and
duodenal ulcer, special attention has been paid to this bacterium. The aim of this study is to prove
the usefulness of the 16S rRNA polymerase chain reaction (PCR) assay as a diagnostic method
of H. pylori infection in the gastric biopsy specimens and to investigate whether the severity of
histological gastritis is related to the cagA. Methods: Biopsy specimens were obtained from the
gastric antrum of 46 patients with chronic gastritis during endoscopy. Histological examination,
CLO test and PCR using 16S rRNA and cagA primer were performed. Results: The 16s rRNA
PCR were positive in 27 out of 28 infected patients, and negative in 3 out of 18 not-infected
patients. The sensitivity of 165 rRNA test for the diagnosis of H. pylori infection was 96.4% and
the specificity was 83.3%. The degree of chronic inflammation and activity were more severe in
the H. pylori infected patients than in the not-infected controls (p<0.05). No significant difference
in histological parameters was noted between cagA positive and cagA negative groups.
Conclusions: The 16S TRNA PCR is a highly sensitive but somewhat less specific test for the
diagnosis of H. pylori infection. We suggest that careful cleansing and minimization of the
contamination can make PCR clinically useful test. PCR recognition of cagA was not associated
with the severity of H. pylori gastritis. (Korean J Gastroenterol 1998;31:281 - 289)

Key Words: Helicobacter pylori, Polymerase chain reaction, cagA, Gastritis

A 1997w 8 269, 49 19973 1Y 11Y
ATA: WA, ASEMA AT ETE 14692, 135270, IR Sltohet dEAnaEY Wt
Tel: (02) 3497-3314, Fax: (02) 3463-3882



282  oigkAsirieks| ) A3 @ A3 5 1998

M =

Helicobacter pylori (¢1%} H. pylori)
oho14 el el 24
Aoz Jg] BE¥sla g e} 7rodo] F|w =
A5 2SS ol glo) 20 128 79 A% 4
oz slovl, LA, LG, el s
g 2l el 91 ZE Fof Wl Poidl=
o okeld gk W A 2ol Bl B BHAo] A
3313 glek

Y ANRZ A pylorig AR AS el &
A, ashyalore] T4 W AL Fol
e olul R Aol Y LE(MALT

e Baxa el

Eo]Ao] 2 Hl—tg% A7

ol $A-
SAAFoZ, AL

2

lymphoma)2] 7% Fake]
H. pylorio] Z1gkA] 7}k
279) Al e ol gt =AY AAsh Felors
Wb Aoleh aeh olziah AAE A ulg,
A 7% APE FA ST BE WA o
35171 o™l wlelA] rapid urease test,” Z3
A Bel AHA W WA
(ELISA),"” 243 %7 AHurea breath test, UBT) S'¢
ol mALHR o] EUHD Ak olF WAL
A7 ARG AR 9ol A AR Bl
A8k A 27 Soll whe) Al F2 wgslol A
%)51 e}

B A odslk-2 (polymerase chain reaction,;
o]s} PCR)> ZAAWHe] w]#ke] DNAS whA| 7ol =
uHUh,H 2 ZJ—.A] 7 73 ;’Li»l— /‘ ollz H]—tg og e 'I"T—\_
olul A, A&A 7HE A A Aol ek S o2
T2 A, oAl Aol Axk Foll #HY Pﬂ
o]4+%] 1 e} Engstrand 5'%o] 19921 X-2.o
Q)M A =z oA 165 rRNA primerE o]£3F RT
(reverse transcription)-PCR-8- A|3¥slod H. pylorig
7148k o] % PCRoll Wk of8] Hiavl vhes gle
U ob Agke @4 ofe], w8l dalAis
2ol ek

-8 H. pyloriy- SR A 9172] 50% o]l
A gredslo] alm oiR AAelA tiehtt whee
RHSI, 9 Aol AR, gk AUZF 5 vhep

& U4 P BTk oleal thake WA

1 o
T"rﬂa"a‘]—l;— Q9leZ H pylorio] H Aol 2J8F oY
b

oot o

h84

pylori®] $17%F AXe1z}, chemotactic
activity, %‘*M}i, FATHY Fo] AL e
w2 2} ol H. pyloriol] e §A M ol Tz} 21
#h=]o] cytotoxin associated gene (cagd), vacuolating
B3t 7 Agel Baigol
g ®a7} e ek CagA: 110-128 kDa
TR L] o & cagd G Al o8l Fx|m,
H. pylori 75 60%7} o] & R&Gsl1 Qe Aoz
el et cagd F-AALe] F5-9) 9], Aol A A
o AT Bl el g Bwr) ®la gle
L cagA®)l flode] FEEee] A tleAe
obr| Feler AEL gl Aglolch

|2 T2 A 9led #hxbell4 165 IRNAS caga
primer& o] 83 PCR 7ZiAF|o] H. pylorie] Aitlol]
FEAE Fohi, cagaet fied o] FF ke
4§72 ok wgt seich

cytotoxin (vacA), picB

CHAM S ghed
1. B &

& AHgham gl &3k atellA] 19961 39U
B] 19961 997bA] AR Ak 3 Fde g Uiy
sho] A dRt AP A i 9lsde g At
ke 467 S e siler, FAAl fFes
Alsgure skx}, 27 109 olhol]l Hy 84 xbgt
Al, @82 3 bismuth fAIS 583 2= oiibel]
A AL Ak o ghake] HE AP 41.24)

LH AT
(23-694M AL WAk 209, o3z} 2690l

2. 4 #

312 ARR Atk A7 A AR Ol 84|17 o)A
AT, WA 7S ARAITFES ARAR A
At & 2% glutaraldehyde 2 A=819ch WHAIA 4
ARl ABAAZE 2AE o] rapid urease FIA},

hematoxylin-eosin $§#Y, PCR A& A}sdslqicth,

1) Rapid urcase ZA}

H. pylori®] urease 713 A]2F¢] Western Australia



2hd 4] 9} 6]l T AL AubSHE o) 8% Helicobacter pylori 749d A%ka} cagad) 919 Z2=x7be) Akl 2kA| 283

9] Delta WestAle] CLO® ZAZ|EE o] &3)9ic}
AR 3087 30-40CE FAIE & PR
< A7 23S FA) ol ") o] 347
FQF 30Tl g F AH20A FEslel 2447
ol Aleke] Aol Y] wEkaolA 2t Mo g
W3t A45 Aoz DAk

2) He| =X HA

HAIZd HARA] fri-goll Al 4 em o] ] 7 Hoj]
A 273 e] 222 AZEek AH =238 10% T4
Faatalo]l 1A% & hematoxylin-eosin 93448 A
el 29 Wl A e AEE Bl
o

Sydney system”oll whel Sled ] HEF 004 37}
A 4xoAlel S Frelln, Eu 4u) gl
44 HEE Blel 004 371 axtAls] SFo
2 Wprglen], Hut o] AE o) X7} YAE0] 9L
=A& 248kt 2HA 9 Z(chronic inflammation)
o ek g3l YT WANLA Hew AE
ol el S Ul W% BEA@ctivin) L
Aub 342 £9k(foveola) B TuiAla]o]] gl FA44
o) wwel whet SHE TR 3% trophy)

- e 24 AR e S58 Ve

3) PCR #HAL

WA 74z =4 A7leg §] f-EFelA oo
wkE 70TelA Wy Hasiaw =3 HAAle
Chelex mediated boiling method&- ©]-83s}o] DNAZ
FZstgom, H pylori genome2] 16S tRNA 9
cagA gene F7FAl 2] AlUAprimen)E A9 =
Al elBio synthesis, USA). 10 mM d-(A,G,C,U)
TP2} AJvbd]l 1! 750 mM Tis-HCI pH 9.0, 0.1%
Tween 202] PCR ¢h=alol] 4] 2.5 pl DNAE
71 5 wkgedel RIE 50 plE z2Asm
Thermal cycler (capillary FTC 3000, tHgl=ijc]zt,
Korea) Wof]4] PCRE ZlsiA|Zch o iz
H. pylori AICC43504 & 84 22 AF S/
g o|gslgar, uhgo] 3 ¥ PCR producte &
) DNAS] =27]¢l 165 tRNA2] 522 bp, cagA2] 349
bp specific band-8 UV transilluminatoroil 4] &-9ls}

gl

e

4) BH Wy

$AHQ) B4 AN Z2Tel SPSS for
Windows & o]83}o] Chi-square test& A|sis}gio
™, pgko] 0.05 vigtel Z -5 Fo3t Aoz B3}
ik

| i}

Hematoxylin-eosin ¢J44ellA] H. pylori7} HA&= 1
CLOY Z AL k49l -2 H. pylori 74949] ‘gold
standard’ & 7HFslgdch A A 46 = 289(60.9%)
oA FFHez BAHENUSL o] AE o]l
PCR ZAte] #8458 wsldct

1. PCR #AlRl #E84

kAl el 287 £ 2790l 4] 16S-TRNA PCReo]| o

T 8
A a7 B3 1 Aotk =243 A
A #2409 189 F 159olj4E PCR 2402 U

ko, 3mo|A= 16S rRNA PCRo| o4 7zl
B} o]F 172 CLO™ 7 A8k PCR A= 94
o]glort ==]ol| A= o] WhAE]R] ekgir). z=)g)
] 7 Ae} CLO" ZAAE ‘gold standard’ 2 7F=519)
2 uw] PCR ZHAte] 9IS 964%3151, Eolv:
83.3% % ch

2. H. pylori 7500 UIIE 1Y 559 #0|

H. pyloriz} <431 28703}, S4I]1 18714 $14
Arol 2)ode) A X E Sydney systemol] whe} v 28k
733} r S F L FAdTollA ko] 2.1 SAIT
o] 1L1of) ujal f-olabAl A, FA9F QA &4
T 248 AT 0300 vlsl f-oJshA] Ekrhp<
0.05). Ao A4 ANZL FTollAd Ko7l UK
tHp>0.05)(Table 1, Fig. 1).

3. cagA PCR ZAl 2o} 3 ignio| &2y

H. pylorio] k4191 281 = cagA PCR ZAA:= <
4] 2273(78.6%), o4 6%(21.4%)°]lct. 16S-TRNA
PCR 7A7} 8Ao|v cagAd PCR 7JAF7} oFAdel 74



284  The Korean Journal of Gastroenterology : Vol. 31, No. 3, 1998

Table 1. Mean Score and Grade of Histological Parameters in the H. pylori Infected and Non-infected Person

H. pylori positive (n=28) H. pylori negative (n=18)

Histological parameter
GO Gl G2 G3 Mean GO Gl G2 G3  Mean

Inflammation 0 3 19 6 2.1% 2 13 3 0 1.1
Activity 0 3 10 15 2.4 16 0 1 1 0.3
Atrophy 24 3 1 0 0.2 16 1 1 0 0.2
Mucus depletion 0 14 12 2 1.6 15 2 0 1 0.2
* p<0.05.

Table 2. Mean Score and Grade of Histological Parameters in cagA Positive and Negative Patients

cagA positive (n=22) cagA negative (n=6)

Histological parameter
GO Gl G2 G3 Mean GO Gl G2 G3  Mean

Inflammation 0 3 16 3 2.0 0 0 3 3 2.5
Activity 0 3 8 11 24 0 0 2 4 2.7
Atrophy 18 2 2 0 03 4 ] 1 0 05
Mucus depletion 0 10 10 2 1.6 0 4 2 -2 1.3
2.5¢
1.5
W H.p Positive
[1H.p Negative
0.5
Fig. 1. Mean score. of histological parameters in the Helicobacter pylori infected or
nen-infected patients (CI, chronic inflammation; AC, activity; GA, gastric atrophy;
MD, mucus depletion)(*p <0.05).
<& glolek
H. pylori $1933}210llA] cagAd PCR 74t o4 n &l
Soll we} AR A AEE way A
FAAE, AGE, AAF U A AEe) Holk Age, 9 Aol F2 9 AR
D= A FkeHp>0.05)(Table 2, Fig. 2). H. pylori2] Rxk-g 13 o3g] 714 whiie] /=%l

3 AEE R ek AA S AT AE FFol
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Cl AC

’l cagA Positive
O cagA Negative

MD

Fig. 2. Mean score of histological parameters in cagA positive or negative patients
(CL, chronic inflammation; AC, activity; GA, gastric atrophy; MD, mucus

depletion).
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