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Diagnosis of Helicobacter Pylori Infection using Polymerase Chain Reaction
in Gastric Biopsy Specimens

Mi Ae Lee

Department of Clinical Pathology, College of Medicine, Ewha Womans University and
Division of Molecular Biology, Ewha Medical Research Center

Objectives : Helicobacter pylori infection is now recognized as a cause of chronic gastritis,
peptic ulcer disease and is also a major risk factor for development of gastric carcinoma and
gastric lymphoma. Several diagnostic methods of H. pylori infection, such as histopathology,
Giemsa stain, culture, rapid urease test, urea breath test and serologic test have been used.
Recently, the polymerase chain reaction (PCR) assay has provided a means of rapid and
sensitive detection of H. pylori. This study aimed to evaluate PCR assay for the diagnosis of H.
pylori infection.

Methods : I compared the PCR assay using the ureC gene specific for H. pylori with culture
in gastric biospy specimens from 30 chronic gastritis, 10 gastric ulcer and 41 duodenal ulcer
patients and evaluated the positive rates of H. pylori according to the gastroduodenal discases.

Results : Fifty-seven out of 81 (70%) patients were culture positive and 64 out of 81 (79%)
patients were PCR positive. In seventy-two out of 81 patients, PCR was concordant with
culture, but 8§ patients had only positive-PCR and one patient had only positive-culture.
Diagnostic sensitivity, specificity, positive predictive value, negative predictive value and
diagnostic efficiency of culrure were 85%, 100%, 100%, 58% and 88%, respectively and those of
PCR were 96%, 100%, 100%, 82% and 96%, respectively. The positive rates of H. pylori using
PCR were 73%, 90% and 80% and those using culture were 63%, 90% and 71% in chronic
gastritis, gastric ulcer and duodenal ulcer patients, respectively.

Conclusions : These findings suggest that the PCR assay using the ureC gene in gastric
biopsy is more sensitive and rapid than culture and an effective test for the diagnosis of H.
pylori infection.
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Helicobacter pylori(H. pylori) 1983d Warren®}
Marshall’o] & £lg olf] A5 AN &
239 #%e Fog gl Mg 4 HF=F IA
9 288 JUAAR QA Hz YF?, §3] JolX%
%L 7129 AR AAAR X551 hFE X Hs
1} Ajgro] Eate] EAAHEH H. pylorid) i whg x|
B2 AP AL BAE JAT 5 oka I
agez o] #FE Hrd A¥sta oTisiA JAdee
Wie] o7t H. pylori G o2 E HUANAE
53 A8AxA ] HE2AZA} Giemsad 4, Hj¢A
AL, rapid urease AN, 84 FAA € HHH HA}
2971 9o H EAAETH Adde] ALZ ch-
romosomal DNA, 16s RNA, ureasefrda 59} o]
744 A'ZA (primer)E  ©]43 PCR(polymerase
chain reaction, FHEALHE) Vo] =g B
o} ul2 3 gl o] 7 skA HU

olo] Azl AAHZANA H. pylorid| Eo|g ureC
FRAAE ALAZ F PCRE &3l 7|89 B8
Q! wiFZIALe} Hlssl] H. pylori Add] £-84& W7}
st et
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1. oA7oiA

19959 129%E 1996 487X B9 442
H. pylori ¥l A17) &) 819 9] $21E tjdez 8
o] HAAZANA H. pylorid]¥ 2 PCRE A3y
ok O BAEL uUAAT WERAE 20
AgkdE 9y 309, AAY 108 2 HolAZAA%R
41olglom FuE 52 29011 9] FIHE
414 (RS 17~T734) IRtk (Table 1).

2. oAy

1) HHFZHAL

AA A AAZEAE Z7 ZobA blood agar plate
¢ chocolate agarol HZ38tZ Campy pouch(BBL,
Becton Dickinson, USA)E o435}l w574 AH
(5% 0., 10% CO,, 85% N2ZE 37T d27]dA 74

Table 1. Clinical data of patients in this study

Median Age{years) 41(range 17 - 73)
Sex(M : F) 52:29
Diagnosis* No.(%)

Chronic gastritis, only 30( 37)

Gastric ulcer 10( 12)

Duodenal ulcer 41{ 51)

Total 81( 100)
*diagnosed by endoscopy or pathology
7HA W FeF WY < FFSG FATEYE e
BE 239 54 Aol 2g3AMdA 184
9] w2g 7HE, oxidase, catalase ¥ ureaseZdAbel
FdolE H. pyloriZ SR80

2) PCR

(1) DNA £

PCRE A&e7] 98 g st 22 947 23
< -70CY 3% 2T A8ARFE FA FZot
A} 50mM Tris pH 8.3 with 200pg/ml proteinase
K€ 100pis] #-FA71F 37C oA 7194 £
WA SR HESA AT o] 8 5ETE BRAF 5E% 9%
o] Werke 12,000rpm, 587 YIAAA G 10pl
£ Z|3}o PCRell AHESH T

(2) PCRz=A

Labigne 5™l 2l8] 2248 H. pyloridl S0l
ureC FAAE AEA(G-AAGCTTTTAGGGGTGT-
TAGGGGTTT-3', 5-AAGCCTTACTTTCTAAC AC-
TAACGC-3)= 5t} vks-42 FYDNA 10ul, 5
<45, 10x PCR buffer, 0.2mM dNTP(dATP, dCTP,
dGTP, dTTP), 0.6uM Z+ AlZA, Taq polymerase 2.
5U¢] # 50ul2 319k PCRS DNA Thermal cylcer
(Perkin-Elmer Cetus, CA, USA)E AH83l5io vhe-
25 9 Azke 94T 587 EAEF denaturation
£ 94C 2%, annealing® 55T 2%, extension 72T
287 % 35812 AR, AT extension
72CAA TEZIe R AAEh AE DNAHAY] H
pylori DNAS} 1xTESE & 2}7] Yo} AT 34
22 A

(3) A719%

PCRE AAE & vh3AHE 10WE Fshe A7l19%
gtzd) 1ul7 4L the ethidium bromide’} &2
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2% NuSieve 3: 1 agarose gel(FMC BioProducts,
USA)dl 10u14 7181 100V AFE 3083t #7149
EAIZ1E UV transilluminator(Spectroline TVC-
312A, Spectronics Cor., NY, USA)$} E&20|= 7}
gtz ARRERE. ojd FZ¥ DNAE= DNA
molecular marker VI(Boehnnger—Mannhelm, Ge-
rmany) ¢t W28t} 294bp band’t E1HH PCRYA
°2 3irHFig. 1).

3) Eo &4

H. pylori Wj%t % PCRY] G oRIE, Bk, &
HdE, SAdEE 2 194 2848 FataL ol
o A F8A4S Hrisige 2% IE H p

lori FAE-L FA8HS T

2 jl_l.

1. H pylori 22 Zlchol]
PCR B{u

% 8199 FAF 5TH(T0%) A W Folue
o PCRYAL 64822 T9%E A3ttt 12804
PCR¥} wj¥2#7}F dA8t 89%<] °‘i1%% Bgo
o ggeM= PCRY $Aolgler 1L afdoAwt
¥4 ez JehdtHTable 2). & 81% &A= 238,
83313 (anti-Helicobacter Ab), rapid urease A2},
Wik aTel o3l H pylori ZEGA 6750l
14%4& SAolzed old mE AdH oulE, Bolx,
FdEE, $A9EE 9 A EEAE BE %S
zvzt 85%, 100%, 100%, 58% 2 88%°]%0%. PCR&
Z}7} 96%, 100%. 100%. 82% 2 96%°]tHTable 3).

2ol HHsZIAle}

- 234 bp

9 10

1 2 3.4 535867 8

Fig. 1. The PCR results by amplification of the ureC gene

specific for H. pylori in gastric biopsy specimens.
Lanes : 1, DNA Molecular-Weight Marker V1 ;

positive results ; 9, negative control(D/W) ;
sitive control(H. pylori DNA).

10, po

2. Zgo| W H. pylori ZHE

A3l @& H. pylori FA4E8 B¥H PCRE 944
g 73%(22/30), 1A% 90%(9/10) 2 AHolAFAY¥
Bkzle] 80%(33/41)e1en Hjge WEANE 63%
(19/30), 94% 90%(9/10) E AHolAFAL A
71%(29/41)©1AtHTable 4).

i =1
T 919, 9 R AolAZAEY Y T2 4T
ol H. pylorie] Ibiols 24 SIA AL 0|48 3
&4 s AEA B sled A7 Peze

JgazAe Yoz AA, Giemsa 44, 0%

Table 2. Comparison of PCR with culture for the di-
agnosis of H. pylori infection

Cuiture PCR No.(%) of Cases
+ + 56 ( 69)

- - 16* { 20

_ 1% (N

- + gt (10)
Total 81 (100)

* : 2 cases of false negative PCR & culture
** : 1 case of false negative PCR
*** : 8 cases of false negative culture

Table 3. Comparison of sensitivity and specificity be-
tween culture and PCR for the diagnosis of H.

pylori
Culture PCR
Sensitivity(%) 57/67* { 85) 64/67* ( 96)
Specificity(%) 14/14* (100) 14/14** (100)

Positive predictive value(%) 57/57  (100) 64/64 (100)

Negative predictive value(%) 14/24  ( 58) 14/17 ( 82)
Diagnostic efficiency(%) 71/81  ( 88) 78/81 ( 96)
*Total 67 positive cases of H. pylori infection by pathol-
ogy, rapid urease test(CLO test), anti-Helicobacter an-
tibody, culture and PCR
**Total 14 negative cases of H. pylori infection by
pathology, rapid urease test{CLO test), anti-Helico-bact-
er antibody, culture and PCR

Table 4. Positive rates of H. pylori using culture and
PCR according fto the gastroduodenal diseases

Total Positive No.{%) of
No.  Culture PCR

Gastroduodenal disease

Chronic gastriti 30 19(63) 22(73)
Gastric ulcer 10 9(90) 9(90)
Duodenal ulcer 11 29(71) 33(80)
Total 81  57(70) 64(79)
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A}, rapid urease AAE 9l wlEEA MEoE
223 FAA 4 A FAp) A, o|F Bol
7} =& AAEE w2184 dAAA el A
2 H. pyloris} ¥]<:% 750 98] Y9S- BHYSF
om? wjoke Alghe] 28 AEx JYiEst thh E
e Aoz dHHD. AAZAE urea™dHE wxof
o] ureased #F 3 urea’t E3Fo] pHW
g os) A&38+= CLO test 3 22 rapid ur
ease AAP} A&g AR PG o s
4 Solx7} vl g v]a] @& Zo] £AH|G™,
old A&8tar of gk HAbF ] stho] A7 HI Yl
b 2 FARESA A9 LR H. pyloriztd A
del = A&ata o7 el PCRo] $-85 1 otk
H. pylori 913+ PCR9] Al'EA| 2% chromosomal DNA,
16s RNA- 2 urease3A 5o] o853l Vale-
ntine $¥& chromosomal DNAZ ©]4% PCR< 7]
&3} 19944 Fabre T 2l3}d JAAZANA
ol& o]&3 AHPRe] rapid urease AR CLO
test, Ml 2 ZHSFAAAI} 43~50% %445 Bl
] B3 53%9] FHEE B b ousla Holxr
o wojgly dyrh 1% 16s tTRNAS o[4%
PCR® Ho 5% € Peek 5o 98l Algido} qjwigh
o2 J|&aglt} £8 H. pylorie] 23 Ho=
RZrEE ureaset H. pylorigFrt $jvle] 740 o A
RBEE F JAEE 2Hg3l] JALATL 7Ve3tEs sha
H*& 9335AY gastrinA S AFsle] YAy
AM3E ZAAZTHL 1T ureasedl A3 7HrR =
o] ARHE dRYolrt AAIME AEELE 28
& 4= 9tk 3H=v] Labigne 5 93} ol%-dA7}
Z£=24950] H. pylori 23] o]§= 1 9t} Lage 57
o] ureCHAAE o}43 PCRE A A3 Ao 2Jsld
AUEE H. pylori F47 sgEtin e H
pylorio] 2] 2] Helicobacter species, Campylobacter spe-
cies @ TE urease@H AAEdME BF S402
UERA] ol a9 Erha st en slgEdoln
PCREQ! o7t & 62¢) 5 29l Yelged ol
& g2 Whie] sl H. pyloriztd 02 FdkE o] Wik
AeA oGt Jrt. olo] ARz o] A LA E o] &35l
ZA A7 A A3 PCR Al Pste] o} vl 2=
sl PCRZE} BUXE BT 45 8ddlA
PCR¥A 0|z vl o2 thE dAEET Hjd

L0 o ol

-

8ol BUd A& 2 #AE] dAlE Foin
AeiA ol A A2 YeEPdAY PCRAIM &5
o FFE HAEET AR GUsly] e 4zt
g}t 19 PCRE&AIolx vk o2 PCRY e
& B9Ed & ofnlx PCRel tlgh A3l o4
AL4E HAY A2 AR AAAY PCR 97
571 96%% % 85%¢) vid) Bk g%tw A9H 54
Az wiek 88%° wisl PCR 96%2 EA veh}iA
PCRe| H. pylori 24 ¢] B3 Ay R o4
F Qv Azt H2 H. pylorid) ¥ 3 HE 4
AREe] gz e o%F cagd FAA(cyto-
toxin-associated antigen)¥ 96~138kDa¢] ©#3
& Adske FAAR TEYAY 54 AN B-EHY
2101 vacAF-AAH® (vacuolating cytotoxin) &
K gFoA et 380 o]50] JE5As AAYrtn
HuHa glo] FF AdPohldt SHRAAZH o]
FAAE o] 48 PCRY tg &7}t Bosich st

g W H. pyloric] 3 THES BHE HolA%
AG 2 AGY A9 100% 2 AA D 80201
#dETn €A gon s E AT A v
o} Aol A A %] 13~82%"%, A% 56%} WA
5499 91% 4 99 B%UE BaHth £ o
oA vl 23 H. pylorigd &0l HolAZAF
9} 71% 2 wHd919¢] 63%2} PCRol| 218k $4&0]
9 2 AR FA %S 80~90%, HAAAY 13%% =
gtem ThE I ATET b #A e ol F
WdF7t F2 CLO test, B, B84 Agibiel
gt H. pylori Zxg&0] £2 ATFHW Qo2 47
At} Lage 5'70] PCRoll £j3] 4ol 4%<] 100%
2§19 96%0°14 H. pylorigAdoltia & AR
£ d7lA g veided ol tE 3 E7AE
7} 7o) Q1F e Aol2 Bzt

oldoz A H. pyloriztd gl PCRo
71&2] MidEth A&sa Ui BEA40] L Ad
hiolgt AlndE

=] of

2 =
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9EQAE QAH 3 k. H. pyloriztge] Aghgo
2= JAAzA WazAAAL Giemsa 4, g
A}, rapid urease test, 225 EAA © A
A} ol 853 gtk 32 PCREC) Agso] A&sla
T3 H. pyloriztd o] 7FsdtA =Tk ol A
A= A2HA A pyloritd g % PCRYEY
P3A F8A4E Hrtst At st

I B

19959 12928 1996\ 49714 E4 g el st
H. pylorid) F3A17F 9318 819 9] &2 94 302, 9
Ak 109 L HolAFAYF FAl 41%) 9 A8AxA
A H. pylori #%¢] E0]8 ureC FAAE AEA = 3
PCRE A 3J3le] 71&9 v FzAtet nlasiglon A%
o M2 H. pylori ¥3&5 ZASIGTH

Z 1

% 81799 BF 57H(70%)004 wjggAdoler
PCRYAI-E 647 (79%)S A3t 7294 PCR
3 wjkasyt dAsen 8HolAE PCRY ¥4l
gon 19 wgrt Aoz et o|F i
AGH duis, Bole JHJEE, §AEE 2 e
A TEAE BY WFe ZZF 85%, 100%, 100%.
58% 2 88%0°]911 PCR 22z} 96%, 100%, 100%,
82% 2 96%°1t}t. AE= H. pylori ¥44&S 27
PCRS WY 73%, AA% 90% 2 A1 A3A%
Ao 80%°1en wlde WAHAY 63%, HAY
90% 2 AolAZAF B2 T1%01Ah.

g2 B

ol doz 912X H. pylori 7+ g
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