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Abstract Background: Rapid urine-HpAb is reported to be a reliable test of Helicobacter pylori infection in aduits, but there are
no data on the application of the test in children. The aim of this study was to evaluate the accuracy of a urine-based
enzyme-linked immunosorbent assay (urine-HpELISA) and immunochromatography (rapid urine-HpAb) kit for anti-
H. pylori immunoglobulin G antibody in children. We compared its semsitivity and specificity in reference to the
BC-urea-breath test (UBT) and H. pylori stool antigen test (HpSA).

Methods: In total, 101 Japanese children without significant upper-abdominal symptoms were included (mean age, 7.1
years; range 2-15 years). Their sensitivity and specificity were evaluated in reference to the UBT and HpSA.
Resulis: Thirty-seven children were judged H. pylori-positive and 64 negative by the UBT and HpSA. No discrepancy
in the results was observed between UBT and HpSA. Urine-HpELISA showed 91.9% sensitivity and 96.9% specificity
with an accuracy of 95.0%. Rapid urine-HpAb showed 78.4% sensitivity and 100% specificity with an accuracy of
92.1%. Seven false negative results for rapid urine-HpAb were from children aged younger than 10 years, and their
antibody titers of urine-HpELISA were lower than true positives.

Conclusions: For the diagnosis of H. pviori infection in Japanese children, both tests are non-invasive, inexpensive,
relable and easy-to-perform methods giving satisfactory accuracy, although the sensitivity of the rapid urine-HpAb kit
was inferior to that of the urine-HpELISA kit, especially in children aged younger than 10 years, showing relatively low

titer of H. pylori antibody.

Key words children, Helicobacter pylori, HpSA, ¥C-urea-breath test, urine antibody.

Helicobacter pylori is a common pathogen causing chronic gas-
tritis, and gastric and duodenal ulcers in adults' and children.*
Many simple, non-invasive, inexpensive but accurate tests are
available for the initial diagnosis and epidemiological evaluation
of H. pylori infection. Serological tests for detection of H. pylori-
specific immunoglobulin (Ig)G antibodies by enzyme-linked
immmunosorbent assay (ELISA) have been developed and perform
well in adults, with sensitivity and specificity values reported to
be higher than 90%.° However, their usefulness in children
remains controversial.**® In our previous study, we reported that
urine-HpELISA (URINELISA, Otsuka Pharmaceuticals, Tokyo,
Japan) was a reliable method for diagnosis of H. pylori infection
in Japanese children.® The rapid urine antibody detection test
(rapid urine-HpAb) detects the same antigen as wine-HpELISA,
and is fast, non-invasive and convenient. It has been proved to be
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reliable with excellent sensitivity and specificity in adults,*** but
has yet to be evaluated in children. In this study, we evaluate the
sensitivity and specificity of the rapid urine-HpAb test in refer-
ence to H. pylori stool antigen test (HpSA) and *C-urea-breath
test {UBT).

Methods
Study population

This stady included 101 Japanese children living in Wakayama
Prefecture (mean age, 7.1 % 3.3; range 2-15 years). We had
previously performed an epidemiological study at Wakayama
Rosai Hospital on 484 children with HpSA, and found 31 posi-
tives.”® In the present study, we re-invited 37 children, 31 known
positives and six known negatives, to participate. We also invited
64 children whose H. pylori status had not been examined. None
of the children had significant upper-abdominal symptoms, a
history of H. pylori eradication or renal disorders. They had not
received any antibiotic or other significant medical treatment in
the previous 4 weeks that might have affected the results.
Informed consent was obtained from all parents. All the children
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provided a urine sample on the day of the UBT and a fecal sample
within 7 days of the UBT. The research protocol was reviewed
and approved by the Ethics Committee of the institution.

Methods
UBT

Children were fasted at least 4 h before UBT and breath samples
were collected before and 20 min after ingestion of C-urea.
Dosage of "*C-urea was altered according to age: 50 mg for
children younger than 6 years of age, 75 mg for those aged 7-12
years, and 100 mg for those over 13 years. An infrared spectrom-
eter (UBIT- IR300, Otsuka Electronics, Hirakata, Japan) was
used in this study and an increase of more than 3.5% was con-
sidered positive.**

Siool antigen fest

Stool samples were stored at —20°C until use. An enzyme immu-
noassay kit (Premier Platinum HpSA, Meridian Diagnostics,
Cincinnati, OH, USA) utilizing 2 polyclonal anti-H. pylori rabbit
antibody adsorbed to microwells was used to detect H. pylori
antigen in stool according to the manufacturer’s instructions.
Values greater than or equal to 0.120, between 0.100 and 0.119,
and less than 0.100 were considered positive, equivocal, and
negative, respectively.

Urine-HpELISA (URINELISA)

Single-void urine samples were obtained and stored at 2°C to 8°C
until use. Urinary IgG antibodies to H. pylori were determined
using a urine-HpELISA kit (URINELISA, Otsuka Pharmaceuti-
cals) that utilizes a vacA and cagA-positive H. pylori strain iso-
lated from a Japanese gastritis patient as the antigen source.”
Ninety-six-well microtiter plates coated with H. pvlori antigen
were used according to the manufacturer’s instructions. Absorb-
ance at 450 nm was measured and calculations were as follows:
cut-off index (CD) reflects the ratio of absorbance of sample
tested/cut-off value. Cut-off values were calculated as the mean
absorbance of two positive controls/8.5 + mean absorbance of
three negative controls. CI values =1.0 were judged positive, and
those <1.0 were judged negative.

Rapid urine-HpAb (RAPIRUN)

Rapid urinary IgG antibodies to H. pylori were determined using
immunochromatography (RAPIRUN, Otsuka Pharmaceuticals)
using the same antigen as in URINELISA. This test is judged to
be positive if red lines appear in both the control and test zone,
and to be negative if a red line is observed only in the control
zone. Without a visible red Line in the control zone, the test is
considered to be invalid.

Protsinuria test

As proteinuria may give a false positive reaction in the urine-
based ELISA,'® BM test® (Roche Diagnostics, Mannheim,
Germany) was also performed on urine-HpELISA-positive
samples.

© 2013 The Authors
Pediatrics International © 2013 Japan Pediatric Society

Table 1 Evaluation of rapid urine-HpAb (RAPIRUN) test compared
to UBT and HpSA

Rapid urine-HpAb Children with indicated H. pylori status

UBT and HpSA
Positive Negative Total
Positive 29 0 29
Negative 7 64 71
Invalid 1 0 0
Total 37 64 101

HpSA, H. pylori stool antigen test; UBT, **C-urea-breath test.

Determination of H. pylori infection

H. pylori infection status was determined by positive results in
both UBT and stool antigen test.

Results
Measurement of UBT and HpSA

Of 101 children, 37 were positive (mean age. 7.1 = 3.4: range
2-15 years) and 64 were negative (mean age. 7.1 & 3.3; range
2-14 years), as judged by UBT and HpSA (Table 1). No statis-
tical difference in age was detected between positive and negative
subjects. There were no equivocal results in the HpSA, and no
discrepancy was observed between the two tests.

Rapid urine-HpAb and urine-HpELISA

Twenty-nine out of 37 H. pylori-positive children by UBT and
HpSA were positive with rapid urine-HpAb and one was invalid,
while all 64 H. pylori-negative children were negative (Table 1).
Thus the rapid urine-HpAb showed 78.4% sensitivity (29/37) and
100% specificity (64/64) with an accuracy of 92.1% compared to
UBT and HpSA (Table 2). In comparison, urine-HpELISA
showed 91.9% sensitivity (34/37) and 96.9% specificity (62/64)
with an accuracy of 95.0% (Table 2).

To evaluate whether age or antibody titers affected the results
of the rapid urine-HpAb, the CI of the urine-HpELISA was
plotted against age (Fig. 1). There was no significant correlation
between the CI values and age in H. pylori-positive subjects
(Fig. 1A). CI of urine-HpELISA of the true positive subjects with
negative rapid urine-HpAb ranged from 0.35 10 3.3.

Sixty-two out of 64 true negative subjects showed CI values
less than the cut-off value for urine-HpELISA, but all 64 subjects
showed negative rapid urine-HpAb (Fig. 1B). It can also be noted

Table 2 Evaluation of urine-HpELISA (URINELISA) compared to
UBT and HpSA

Urine-HpELISA Children with indicated H. pylori status
UBT and HpSA
Positive Negative Total
Positive 34 2 36
Negative 3 62 65
Total 37 64 101

HpSA, H. pylori stool antigen test; UBT, “C-urea-breath test.
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Fig. 1 Correlation between the cut-off index (CI) of urine-HpELISA, rapid urine-HpAb and the age of children. (a) Helicobacter pylori-
positive group (n = 36) judged by *C-urea-breath test (UBT) and H. pylori stool antigen test (HpSA). (b) H. pylori-negative group (n = 64)
judged by UBT and HpSA. CI was calculated as described in Methods. Horizontal dotted lines represent the cut-off value (CI = 1.0). The

ordinate scales in (a) and (b) are different. (@) Rapid-urine-HpAb-test-positive subjects: (O) rapid-urine-HpAb-test-negative subjects. (*) CI
values of the urine samples obtained from two children aged 3 years were 6.485 and 6.507. #, CI values of the urine samples obtained from

two children aged 6 years were 2.371 and 2.397.

that six out of seven false negative urine-HpAb results showed CI
values of <3.3, suggesting a strong relation between antibody
titer and sensitivity.

Sensitivity and specificity of the two tests according to age
groups were compared (Table 3). In the under-10 age group,
sensitivity of the rapid vrine-HpAb was lower than that of urine-
HpELISA (75.0 vs 89.3%) and specificity was equivalent. In the

over-10 age group, sensitivity and specificity of both tests were
adequate. No proteinuria was detected in H. pvlori-positive
subjects.

Discussion

Diagnostic accuracy of the rapid urine-HpAb kit and the urine-
HpELISA kit were evaluated in children and both kits gave

Table 3 Sensitivity and specificity of rapid urine-HpAb and urine-HpELISA according to age groups

Rapid urine-HpAb Urine-HpELISA
Sensitivity Specificity Sensitivity Specificity
Total 78.4 100 91.9 96.9
29/37 64/64 34/37 62/64
<10 years old (%) 75.0 100 89.3 95.8
Positive/total 21/28 48/48 25/28 46/48
>10 years old (%) 88.9 100 100 100
Positive/total 8%/9 16/16 9/9 16/16
"One of nine cases had an invalid result.
© 2013 The Authors
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satisfactory results, although the sensitivity of the rapid vrine-
HpAb test was inferior to the urine-HpELISA kit, especially in
children aged under 10 years.

A weak point of the current study was that subjects with stool
antigen test results were included, which could be a bias. If the
subjects had been invited according to urine H. pylori antibody
status, it would have distorted the results. At the time of the
invitation, information on urine H. pvlori antibody status was
lacking, in other words this was a blind study, so little bias by the
selection of the subjects is expected. There was no discrepancy
between resuits of UBT and HpSA. The results are thought to be
reliable as a gold standard for sensitivity and specificity.

Various epidemiologic studies have revealed a significant
relation between gastric cancer and H. pylori infection in the
Japanese population.”® It is also reported that H. pylori infec-
tion is associated with the development of both intestinal-type
and diffuse-type gasiric cancer.” In these studies, gastric cancer
was shown to develop only in patients carryving H. pylori, which
confirms that infection is a main cause of gastric cancer in
Japan.

It is also proven that eradication of H. pylori infection
reduces the occumrence of gastric cancer.”® In a high-risk
region of China, a prospective, randomized, placebo-controlled,
population-based primary prevention study showed that the inci-
dence of gastric cancer was similar between participants receiv-
ing H. pylori eradication therapy and those receiving placebo
during a period of 7.5 years.” However, in the subgroup without
precancerous lesions, eradication of H. pylori significantly
decreased the development of gastric cancer. According to these
findings, H. pylori eradication in the Japanese population will
reduce the development of gastric cancer, and therapy before the
development of atrophic gastritis is desirable. This makes the age
of eradication for prevention of gastric cancer and the most
effective screening test for H. pylori infection in children and
young adults an important issue.

Urine antibody testing is a simple, low-cost and rapid process
with minimal patient discomfort and seems ideal for screening of
H. pylori. However, the accuracy of antibody tests for H. pylori
in childhood has previously been considered controversial due to
their low sensitivity. We have shown in a previous report that
the sensitivity of a serum-HpELISA kit, HM-CAP, was only
51.4% (18/35) for children below 10 vears compared to HpSA.®
However, an enzyme immunoassay test using serum samples
based on Japanese strain-derived antigens, JHM-CAP, had sig-
nificantly better performance than HM-CAP, which is based on
US strain-derived antigens, in a study population of Japanese
asymptomatic young children.” Similarly, we reported that a
urine-HpELISA using H. pylori antigens derived from a Japanese
strain had 94.4% sensitivity and 96.9% specificity with an accu-
racy of 96.0% in children.® This shows that performance in chil-
dren is highly dependent on the locality of the H. pylori strains
used in the ELISA system.

Akamatsu et gl. performed screening tests for H. pylori infec-
tion in a study population of 1224 high school students using the
rapid urine-HpAb and found 64 positive subjects.”* Thirty of
these 64 H. pylori urine antibody-positive students had an upper

© 2013 The Authors
Pediatrics International © 2013 Japan Pediatric Society

gastrointestinal endoscopy in the author’s institution and 24
{80%) were diagnosed as H. pylori-positive by histology and
culture. Among the remaining six rapid urine-HpAb-positive
subjects, two subjects were endoscopically diagnosed severe
atrophic gastritis, indicating 13.3% (4/30 subjects) of false posi-
tives in the rapid urine-HpAb test. In this study, as there are no
reports on the reliability of a rapid urine-HpADb test in children,
we evaluated a rapid urine-HpAb test in children and found
that the sensitivity of the rapid urine-HpAb test was lower than
urine-HpELISA. While urine-HpELISA was judged according to
absorbance of samples, rapid urine-HpAb is detected by visnal-
izing a positive reaction band. In 12 H. pylori-positive urine
samples showing a CI value of less than 3.3 by urine-HpELISA,
six had negative rapid urine-HpAb results, showing that low
antibody titers of the specimens tend to result in a false negative.
The difference in diagnostic accuracy between the rapid urine-
HpAb and the urine-HpELISA tests was observed only in sub-
jects aged younger than 10 years. Although negative results for
relatively low antibody titer may be the main reason of the
inferior sensitivity of the rapid urine-HpAb test, age of the sub-
jects could have something to do with the false negative results.

From these findings, both kits can be used for children over 10
years of age. For children under 10 vears of age, the urine-
HpELISA kit may be preferable to the rapid urine-HpAb kit, and
because of relatively low sensitivity, additional infection diagno-
sis with UBT or stool antigen test is recommended for those
with negative urine results, especially for those with clinical
significance.

In conclusion, for the diagnosis of H. pylori infection in Japa-
nese children, both tests are non-invasive, inexpensive, reliable
and easy-to-perform methods giving satisfactory accuracy,
although the sensitivity of the rapid urine-HpAb kit was inferior
to that of the urine-HpELISA kit, especially in children aged
younger than 10 years, showing relatively low titer of H. pylori
antibody.
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2) EEMF

SIEIRO/NRE NG LT 554, H. pylori BEHFEE
TAHMOBAREREIL T L, REEDOZVWERE
RREFE > CTOREBHHILE L., EFITESL2Y
iR O BICHEAE L, DNA #iiF £ T-30C U T TRE
L7z, EEFUERBRETERT 258100 TE 27205
LWL, ¥Yv—Ry MRIZZ oL ZATESW

< ¥5% b Helicobacter pylori ZERERFZE D BRI

WY s 2 EFEBLTBI 272,

3) EEHREEER

BERIH pylori OVEFEENLZ LT, FALMA
4 PERVUHE EIA (b2d L 3E) # HWTHER L.
HEEFER EIA ¥y MR EORBUN > TERL,
Ay bMFTE 0L UEE H pylori BHEEHEL.

4) #E({E DNA O¥H

-30CUTCHEBERELEM 02g 225, QlAamp
DNA Stool Mini Kit (Quiagen) # F\WTHiH L7722, #
Hi 41212 Lysis buffer (ASL) 1203g DA I A =X
(0.1¢) ZMAZTRBL, 75C10 FIMEDRET & 12 1,500
pm, 308, 3 ¥4 7 VDY — IHBLE (T VFE—
X33 v #-MB755U, YASUIKIKAI) #3EML7z. ¥—
ARERB DT VTV EF v MR XEORBIC L7225
THB IRV, 200ul @ buffer AE ZHWTH S A0 5
DNA ZEULL7:. Z{E DNA HiZ H. pylori ® DNA %&
FNBHT EDORERIE, 16stRNA EIZTFZ2 5 -4 v b&F
% SYBR Ggreen ) 7 V% 4 5 PCR ¥ 2B % 5T
FE L. BEEREBEOY Y 7V 51346 H. pylori
? DNA ZS#H & 7.

5) H. pylori BB D 7B & DNA HiH

H. pylori 57 BERSEIE, BERIC LAWY, BHEBAK
MEtE, ~NJaR—y— (HAEY) AN THEE,
AN INY R (= A4) 1TEEL, 37C,
MIFRGEHT (EEFALFE) 2T 3~7 BEEL .
EBELZEEPS Y Y hau o — 2o U BEEEL
7272, MLST SBATICHE L7z, H. pylori 5EERE#RD DNA (&
Wizard Genomic DNA Purification Kit (Promega) % Fiv>C
HH L7,

6) MLST &

HiHi L7- DNA % template & LT, atpA, efp, mutY,
trpC, wurel, ppa, yphC BIEFE2R@D T 74 v —%H\»
T, PCRETHIE L 72, Z1E DNA % fi\v:7z PCR D%
A, 1 E® PCR KT T Z2BIREDAHZE LI W
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%@ ZE{EHE DNA O MLST BfFlCBRVWETSA3—*

efp efp-for1 GGCAATTTGGATGAGCGAGCTC 558 1st
efp-revi CTTCACCTTTTCAAGATACTC 1st
efp-for2 GGGCTTGAAAATTGAATTGGGCGG 500 2nd™*
efp-rev2 GTATTGACTTTAATGATCTCACCC 2nd**
trpC trpC-for8 AGCATCGCCCTCTAAAGGTT 618 ist
trpC-revé AAGCCCGCACACTTTATTTTC 1st
trpC—-fora TCGCCCTCCAAAGGTTTGAT 564 2nd* *
trpC-rev9 TCAAATCCTTTTCTTTCATTA 2nd**
ppa ppa-fori-1 GAARTKAGCCATGACGCTRA 698 1st
ppa-rev4 GGGTTAARATCGTTAAATTGTAG 1st
ppa-fori-2 GAAGTGAGCCATGACGCTGA 490 2nd* *
ppa-revi-2 CTCTTTGTTTTCAAACCCCTTG 2nd™*
muty mutY -for4 TTATGAAGTCTCTATATCAGCGAAGT 529 1st
mutY-rev4 TACCTAAACAATAAGGATTGAAAGG 1st
mutY-for5 ATATCAGCGAAGTGATGAGC 516 2nd™**
mutY-revs CCCAAACAATAAGGATTGGAA 2nd™**
atpA atpA-for2 GGACTAGCGTTAAACGCACG 840
atpA-rev2 CTTGAAACCGACAAGCCCAC
yphC yphC-rev3 CATTYACCCTCCCAATGATGC 721
yphC-for2 CACGCCTATTTTTTTGACTAAAAAC
urel urel-for AGGTTATTCGTAAGGTGCG 721
urel-rev2 GTTTAAATCCCTTAGATTGCC

 Produgrsizen s

# 1 2EXE 12 $ & U hitp://pubmist.org/helicobacter # £88 L 7.
%% Inested PCR THIAW, 2EBM PCRAN TSI V-1 — 9T ABTS54v—E LTHAW:.

7-%®, nested PCR EVLETH o7z (R@). EFITIT
PCRIZH T HHEMENEZTN TV S0, 1stPCR T
1 ITEEVPLEE 5. AmpDirect (Shimazu) % H
WTEEREDOFZEZR/INRET L% E LT 1stPCR
=EE L%, BALTWAHE DNA DEEZE ST
72912, 1stPCR DRUSHE % 10~50 HFIZHML 72, HM
MzsHie LTERLZEE, 2ndPCR 1 ExTag
(TAKARA) 2 F\WTHIRTTRETH o /2. BEIREY 2, Wiz-
ardSV Gel and PCR Clean up System (Promega) % 1o T
FEE L 21512, ABI BigDye™ Terminator v3.1 Cycle
Sequencing Kits # iWVWT, ¥ ¥ 5V -3 —r 120 ik
T ABI 3730x] Analyzer % i\ CHE2MFI 2 g L7,

BoNEERTIER, S, MLST F— X — X
(http://pubmlst.org/helicobacter) T, ZNFhDERE
FoZue 7T 74 VL, SHIKEETESHOMA
EhEHIZIDVERTZIZERE DNA O EEFH
(Sequence Type : ST) #HEL /2.

2. RIEA H.pylori B0 MLST D
FEES

H. pylori BEDOFL L, FOREDEMED MLST BT
DFERTR@IIR L7z, HFE DNA O£HF2 5 PCR EY
2BLIENTEZDE, TNETDOE IS atpA, ofp,
mutY, rpC O 4 BIEFIZ2DWTTH o 72, wrel, ppa, yphC
D 3 BEFIZOVTIEIEFITIIBIENTE T, 4BUE
THLEFRED LN, BoN: 4 BETOEERY %
Web 4 P ETAIILT, allele ¥ 4 7&FE L. Th
FCERINTWAS allele ¥4 TEBE—HL2WIEE
WHHROEMT BS54 TEESI NS, E5HIT “Search
Helicobacter PubMLST database by combinations of MLST
loci” ICAJILT, ST ZHREL. £ DA, STO
EHIIBEHEIANLESICE T L w2 b H b, ST
S TRIENBEOEELHE T HHE121%, KIER
ERRREZEBLT, —HT55000EDUEEEN
LA FERBIIN U TRERE 2o TR H 5 &
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=0

e (1 @E)* 703

H. pylori BEEFEREDOFHOZEE DNA ZHUC MLST @&

=5

< ¥4 B Helicobacter pylori ZRERE DRI

BEELY—sTORE
 mELemE

1,934

454 K5
HiRE EE)** 181 703 838 181 =23
RE 1,908 703 1,934 454
S5 181 703 945 ND
bt H. pylori—E{ERRRE
B HEE (1EH)** 1,807 1,540 502 1,468 (=)
HRRE cEE)** 1,807 1,540 502 457 (5550
5= 1,908 1,540 502 1,468
R 1,908 703 945 181
R H. pylori—ZE (BRI
b H. pylori— E{EFIREE
C HER (1EE)** 1,908 2,019 938 457 55
HigRE ER)** 1,908 703 1,934 457 =)
=53] 1,908 703 1,934 1,239
HR 1,913 11 ND 1,060
% H. pylori—Z{EFIRREE
L R H. pylori—E{EFER )

* I ROEVEINEARRACENNSHES

* % IRAUCFHPEH3 » AOREREEVT 2 BEREHML /2.

HIL, %7 23000 03D SN B VIEEITIE,
EmBOBREIIN L TCREBERTHo LMWL, £
OFER, RIEA BT, FHELEH 4 BETFT
4 BEF—HL, XBELSFNORBEDND o722 LR
iz, £/, 2EHECRNL-EFIBOEFR L —
235 ST Tholzlzd, FHIZIE 2 HU EOEBKIE
ARELTWAZEFHLP o7, EHIZKEB IS
BT, FHEHE, REBOHELY H. pylori EFETE
W1 Tdh o 72%%, MLST T O#E%R, #HXL 4 BEFT
NTD allel ¥4 THFHERELD, ST OBEHD —TH
BooNenI b, BT H pylor Bk 1
EMRTHoEBEELL. LT, BEOEEIIET
7: DNA @ MLST @ ORI FH L 4 BEFH 3
BETA—HELTWT, ST BITOEREL S B FREDN
FRRETWRIEDRENL., FECHFEEB LRLE
BERT, THREIBHE, REOHELD H. pylori EFERE
F1E T MLST T 20 5, BTG RIB S Nz,
EREERTERL CEESINS H plori HikZ
FoT, BEFORETIEKOEBRETF I A TORE %

(Osaki T et al, 20132 X Y 5| H)

ERL7 1 REFAEZROIR L. 7 BETFH 7 BT
O—HEPFRDLNT, BFIRLBETFI A TOEKIC
BELTWAZEPHERY, BTFREEFALP L2572

3. MLST #fih 5 Hhh 5 RIEREED

R EHEER

H. pylori BREANBDOVBLRIET, SHERCEFEY
o> T MLST i 2 £ 5 2 & I2 X Y, RIENRYE%
R EDNTER., JITRENZOEBFREEE, X
FRETHYAREREIRO 2272 TLAED
H. pylori HHEOHEXIT T HRHOBRLE E HERTH L L
BohE o7z,

Btk DNA L #E DNA # ¥ % &, Bz fE- -
MOEIPLIIBEICHETEZSLZLIEHALATH
L. BIERO X IEREIRO/NRICH L THRRERELD
ThLwI ers, EE2FoLREIDLBEL ST
%. ZEfE DNA OBZFETzFHEICL TWw 3 REIER
BE722%, UTOZENRBESINS. H pylori 1 ZBIZBW
TEBETEIHMFRAUEREREOMETHLDT, BEI
Ao THEEFERET L DI, FRELAY, BRI
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RO BBLUFHISTHMIBEBESNRG H. pylori EHOD
MLST ST DLLER

- EET ,
atpA 1,984 1,984
efp 455 455
mutY 1,220 1,220
ppa 1,125 1,125
irpC 1,536 1,536
urel 970 970
yphC 960 960

UTHERBERBICASY. Z L CHEITEL - THRA
WCHEE SN B, BEPLEBETEREIREINL 2
LREDDOTENTHA. MED DNA ZHEIFEH L T
DEERETHo T, AAERNILE LT o TWwBRHAIC
By CICENRE Z ik, Lal, BEEERM»T
BYHZ LI VRAMPHBRELTCLE) &, HR» 4
\ZHi72 DNA RTBILEICFIET 24 OBRICL W ITH
MaEhad., LePoTEE»SEDLNBAE D DNA
BAETHLELDIIELL DNA Lk vwo 28
BrHLH INET, BEEOEMFEZMF - T 165rRNA
BEFOVTNVE A LA PCRETCEFBNOEEZEEL
TREEBRIC L B L, H pyloriDNA 3% { &N TV A EE
THoTh lgdH/zh 10,000 HEETH-7. LrdS
ORI, FEFIWTE YA X (150bp) DEWEFL
TOFHECH A5 5, PCREDY =7y bOEIIED
BE, ORI 2 ) ERIED BT RN
2% 5. #4E DNA % fE5 72 MLST AT D 3 B urel, ppa,
yphC D 3 BEFICOWTEREBEATETWLEVWF VT
MWL Lo TVbHDE, WTFNOBEEZEFIZOWTD
700 bp LA EDEF & RS 2 BN H L7720 T, HEIEH
IR Ro TS, COMEDREEDDIZIE, %
BEORNPLHRERBOLEL L T LERINREN
7z.

AOMBERE LT, EERNICIE PCR EHEYEN T
ETHIEPAMONDY, EFLHER L7 DNA #iH
Fv MIZEENHEEWEOKREF T ETN TS, &
5{Z Amp Direct z HWTHEFEL TV AL HEWE + %
Lads, HEDEITEIED Tag R A F—¥ 2B

TPCREIEEBI%-oTn5,

EHIC, EERICIZEDOTSEOMBEMBEERD
DNA (1g ¥#7:0# 10MM8) 2»FEL, 794 v —0D4
BEPERINDGI LIV T TRV, BETAHIME
ME DNA OREBZI) B 2DI123, 408 2 A5
L7:#® DNA 2 HRT 2 UIHIFEN 2 L, BEFR
wBIhoTwah, i, PCREYWD Y ) =T v 7
BETHAHI DL TBE N,

B

HEOBETFEINIEMOESRIECFEIEDY,
FORELLELTEL. Y—Fr Y ABEHRSMbEZE
T, NV PR =V DEBRPOHET HHEL L HXRT,
ErhEZrRBT52 L2 CT&5. 72 MLST & web
A M fFo TTCIBESNLFT—FICT7 7 L AT
THHIET, FUBFFREVEVHIFEALH L. T2
bhh, HARP—HOERTOT -5 OBRILTICES T
KD o b RELTF—IR—ADSHDOEETFF A 7ok
FEL T ZERBESGLRoTA,

Sk, RERY -7 03 —0BRIZLY, BRI
3Er ) LB Bl CERTEZ KT 5B
BETEHIS NG, LrL, Hpylori BEEOEE
AEGHIE & LTSN BB ML L 7251213,
HENTEEPEATHCTHREED S 5. DNEOEREDE
HEZoREBEZHET O, BHEORSNHETH
Bhb LNz,

X B
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Helicobacter pylori DiRIEHAEF

Virulence factors of Helicobacter pylori

gipe

#HE ®E XEHTF

L ®IC
Helicobacter pylori \ZZBDMHREHFE2H 5 5. AEOFMEEFIEI NS ORHIEHRF ORI L 2
RIBIGEZEOHEENSICES . AFICIERD BELMEHEFIIFE &N THE 57, multifactorial
reaction 2SHEFBOE R E 2 5

1. H.pylori DRERF

H. pylori BG B L TORBERFIZEMAF EEEMBE AT oNE(EL. UTFICERBERTFIZo
WTIRH S 5
%1 H. pylori DiRERF

WREF F M

I T 0 5 T R

HiE WOMEMEE>H» S &5

L7 —¥ RFESMLTCTyE=TRMEEL. WHEPRT A
T e H EEARA~OHOF5IZINE5 3%

hy5—+ A EEN

superoxide dismutase (SOD) MALEN

VacA
cag pathogenicity island (PAI)

CagA

OipA
LPS
i3y s %37 (HSP)
NapA
DupA
15 09 I e -

H+4 bHA(L-6. IL-87% &)

InedES
— M L5 3 (NO)
DNA/RNA # Y% % (AID*)

W EEAaoEl. ¥4 My 72 a yolEiEk. TR ER
A4 bAA VEEDOFEE type IV il ¥ DI
NS OEL, 74 M v v 7y a oA L. dilaoiEk. Ml
N Eh ko 21k
0ipA ‘on’ IRTEA RGN 5 & R 2 gtk
B LA & D RERcE L e e T 5
a5 AF & LTOEM B & U R4 IS D Eik
B i ER G P LA 7
- 3B O S (2 P 5 A T HETE

JEHiE ke

H RS o 152

O ERIGL/S—=FF L+ 4 FL— b (DNAKEED ) Ak 2 s
FEHAANBEEF DR TR OFH

“ activation -induced cystidine deaminase.

Shigeru Kamiya, Takako Osaki: Department of Infectious Diseases, Kyorin University School of Medicine ##f

0047-1852/13/%60/E/JCOPY
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1) HERREET

a JLT7—%

DLV T7—EBILIVEESNE T YESTIZLUTICRYT VacAH A M SR VERZEETL L 212,
TYEZTEHFRIZON—FF VI —PIZL o THELZ HOCIGREREE®R) E RIS L TEES NS
£/ 2703 Y (NH,ClIZDNABEEEL H D2,

b. 7 kAT Y ({$ERF)

H pylori DB LEMEB XL U BHENONZRABROEACEDEELRAT v 725 (R1). EE5 13,
in vitro IR DFER, AE D helical form & 4, ZH O viable but non—culturable (VNC) IREED coccoid
form & B LRMICAEL, LRMAPSDOIL-SEEZFAMTAZLZHELMILZY. LirL, BLE
FREA~ DA EMEDS X UV IL-8 EAFE AR helical form D75 %% coccoid form 12 E D25 72,

KEDOT RNV Y ([F#ERF) & LTBab, ice, AlpA/B, HopZ, AN7 7F FiEAT F~NY ¥, SabA %
ERINETITHE ZN T A blood group antigen—binding adhesin (Bab) i3 I & E HLE O —7& Lewis® &
WETAHT ENVUTHY, babA2BEFIZIA— FENTWVEY, babA2BBEERSEREL2E4E, FHIk
®iE, BHMEZER BLtAeZz roBREREN RO ONE T2 BEEZIVSEENS Hplori BT
i Lewis" DRBAEVE V. FERBIIEET S VT IVEEEET FAY ¥ (sialic acid-binding adhesin:
SabA) iV &7 ¥ — T3 5 sialyl-dimeric-Lewis* glycosphingolipid (sLex) & &3 5% AREKRYEIIE D
FIERLE, B LEMEETO sLex BEIITTEL, BERBD SabA LEET 5.

X5,000 5pm

1 H.pylori DB EEMIBANDE (in vitro B FE)
(a)helical form B & UF(b) coccoid form @ & EFME~OF#E (EERETEMER ).

c. VacAH 4 b MFY 2 (HIEEREESR)

TRTODH pylori BT vacABIEF2d b, VacAT A P IFT U7 U0 2 BET DD, 840%ETY
7 HRBETIZ 80-90 % LL&) D H. pylori 1, {EER VacA TH Y, ERMlaIcZ=ha{k (vacuolation) Z 5] &2
T3 (E2). VacA ® 139kDafibkfks > /82133 7 FVEB G EDT7 I /B), 87kDa¥ 4 b bFT Y,
50kDa DAMERSEEE D 572 5. VacA @ L+ 7 % — i receptor protein tyrosine phosphatase 3 (RPTPS) T
HY", RPTPRE#RELAZT I AANVacAZBOBESE L TR EEVPER IV EPFEEINLTVS
(RPTPR ZHIH LIz~ T ATIREBEERD V)Y, vacA EIZF 4 signal #8385 (s1, s2), intermediate #8385 (i1,
2)B XU midERmL, m2)DEFA 2BECIVELZL YA TE2RT. sl/il/ml 3HEBETH Y,
$2/i2/m2 \EANEALE & 2 5. s1/il/m2 1255 FEEE R L, s1/i2/m2i3Z2fafb % /R & 2y s1/il/ml %
s1/il/m2 % 4 7O E#kE BEPLHIEEE & OBEIH LN TWAY. VacAlZ LADERLEZRFEEDIZ
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2 VacA (2 & % HILE#ERE (Vero) DRIz (L
FLRE,

», IPICPNYTEEERET N o—Lo CHREER, MEELICBTBILERE LEEMEOY L MY
Yo Ya VIESEIMER, v /e 7y —Y0 7 7 IV - LRBROEHE, TA M- AFFERE, THoH
SEHEIHI/E A (Thl © downregularion (Z1E ) % L O+ 2fEH % 0" (K 3 A).

d. cagA KU cag pathogenicity island (PAI)

FERCET V7 TIE80-90 % LI_E) D E#1Z cytotoxin—associated gene (cagd) BIZT % b D. cagh Ei
DEETH (35-40kb) iZ cag BIEF (A~T) DIEFHIZ vir, tra’z EODNA NT Y 27 7 —BEEETF R ptl
(AHEEZROBWEICEST2)BET%&t720, HIC cag pathogenicity island (PAD) & IHZIL T 5.
cag PAT 21 IV B 53625 & (type IV secretion system: T4SS) # KT A BETFHAHEET 22 N5 DEE
FIZa—FENLF U PERBEORE I S/ELZ B U Y VIRT4SS 2T 5. H. pylori D effector
BF (BB D CagA B L UNRTF K271 7 v (PG)) g EMFEANDEEAIC TASS HMEH & 115, CagE i3
TASS DIEEY 87 TH Y, cagE DREIZ L) effector FFDOMIBABAIZEE SN A, Cagl b T4SS D
BES VI THY, TRAVVELTHER L Cas A T 7V v EfERL, effector 3 FOMBEAE
AZEEILT A E & B ITEEMLD focal adhesion kinase (FAK) %° Src 2 i& 4L &% (K3 74). Cagliz 7
4 7TaFTFEBHEETH D Cag ¥ > 787 (CagA, Cagl, CagV)iZp. A v 77 ) v AL, 4~
7 7°1) ¥ heterodimers D V&% # (L &2, effector T FOMBBABA = TTHE S5,

CagA 3 120-140kDa @ ¥ ¥ 287 TH Y, Fu v ) yYBibx =\ 5 C-WEBRD EPIYA(Z V¥ 3 VE-
Ta) AV ALY - FuVY-TSV)EF— Tk ET A BEFTTICEPIYAE®T — 72134788
(EPIYA-A, B, C, D)AGEET A2 a6l b. EPIYA-AB X 'EPIVA-B AR T LTH
bBHEEND 54 7ThY, EPIYA-C ZBEFMEER (BN, dLk, =X b7V 7) CEMICKRE 1,
EPIYA-D 337 V7 (HA, BEH, E) CEMICEHEENS. EPIYA-C £ — 71X EPIYA-A, EPIYA-B
WCHAN, BRI CEEftEhG. E72, EPIYA-COBEEMRICIDERD (1-3) ¥— D), FEEMNKT
IZEPIYA-CEF — 7HOLVWERIIEEED ) A7 BFVWI L REINT WA, EPIYA-D £F—7
eHTAEKRTIEMOET — 7HRICHN, BLEEMEIODIL-SEEATBEICHFETLIILIRESINT
v 31819

FIRBPICBEA L7z CagAIZ EPIYAEF — 7 IZBW T A B X USrc 7 7 3 —Dkinase il X h F1 3 1)
YRt %5 (R37%2)™. ) ¥ Bk CagA i3 E %ML E phosphatase T& 5 SHP-2 B X UHfasME > 7 F
JVEAED kinase 1 8 X U 2(Erk1/2) # &1L LT, cell scattering, 77 F v BRERB L UOBEE/LZ5] &
ZgHRE CagADMNT VAT =27 a vERBRIY, ) VEEL CagA & SHP-2 DME/EHA Erk ¥ 7 F v
pathway DiFE(LIC £ U MM &AL (hummingbird phenomenon) % &5 2 Z L VLM ENY, BT
T T H¥ D EPIYA-ABD % CagA (3 TaFkE ¥ EPIYA-ABCH X 1) $ 58E |2 SHP-2 L& L, SaE 7 TRE
L5 ZR 3% SrcldFE OBEMEIFEE SN, EFRICRELENEDICH LT, AblIZELHE
EHEbEshaZ LIk, CagAD ) YB{bdadTh b, V) L CagA i3 Src ? negative regulator T& %
C-terminal Src kinase (Csk) Z 4L C Src ###l 3 5. Src DAIE(LIZY “ER{L CagA IZ%F L T negative
feedback loop # 23 5. Src Of#EEEOEEILZT 7 F V&MY » 7327 Tdh 5 cortactin, ezrin, vinculin
REDFOY VR VB ERFEL T, BREMICHROERRB I CHELEFI &R T, EEMREILC
BWT, U YBEAL CagA L SHP-2 D#EAIZ FAK DBLY Y ERLB L UREILE 5 &R I L, BRELZHE
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+ 57

CagA X EPIYAEF—70Fud v VL2 R L WTE LEMRICKA 2EEEZHFETS. CagAd
MIFBARAIZL Y, apical-junctional & A ZKIET 5 (K3 K). F7/-2CagAlds A bV 7 a v (TNHRE
%% /%2 zona occludens 1(ZO-1)B L OEE®E Y » 737 T 5 junctional adhesion molecule A(JAM -
ANICEELT, WHBOREELTIDES Y FHET S 1A T, CagAidadherence junctions(A]) #BE3
HZ T, B-catenin DEFERFMEAL, NU T —REOESE, MEISAICEET AMBEEOEL
ERBIERIY. BT, CagAld¥EE S > /2 TH 5 E-cadherin, FFHIBRERFL €7 % — (c-Met),
phospholipase PLC—y, 7 ¥ 7% —% vs32 Grb2 2 B L RIS LT, HKREMHF A b 4 VA, MIAEA
B, MHBRYryrrYa rOuE MBEEBEOELL EEFET AR ) VELI N2\ CagA IZHIREEE
DFEHEF TH 5 PARIb/MARK2 IZEERE L, D kinase FEHEZHEET L. CORKE, BEMBESEE
OFERRATHE SN, MEBEREHLNLLY. Zh b DHES1Z CagA multimerization (% E&1L) (CM) ¥
A DT ENTCagADI6 T I VEERYVELEF—7IEELTWAZEFHALAIZEIAALY., RE
F—T7(FERICEZ D EF—T78IZE L 5)IZ PARIb/MARK2 IZ#A L, CagADFE2EMRILEFI &R L,
SHP-2 # &M DEE b= 5§ 5%

H. pylori DFBLRER 55X 7F ¥ 7 1) 51+ (PG) @ y—D —glutamyl-meso—diaminopimelic acid i(E-DAP) i&
T4SS 3 & U4ME/ME (outermembrane vesicle: OMV) %4 LT, BEMBAICEAST S (B3 Hd)** PG
RN CRIB R/ S ¥ — V383 F TH A nucleotide —binding oligomerization domain 1(NOD1) & #& L,
IheERILT 5. DWTHIRRNY 7 F V5 FTH B NF-«B, P38BI U Ek - L THRIEET A b A A
¥ T&HAHMIP-2, p-defensinB X U IL-8 DELEZFET A, BEIZH pylori D PGIZ X 5 NOD1 DiF AL
ETh1 O L2 RELEAIEA, v ¥ —7 20 ([FN-a R IFN-8 2 &) DEEZHE T 5% PG OM
AR AL PI3K = {E1EML & &, A E cell migration = JTTHE ¥ 5. H. pylori D soluble lytic trans-
glycosylase (PG DEALZRET2) % 32— FT 5 sit OAELIE H. pylori FESED PIBK ¥ 7 F WEB X O
cell migration Z#f] 55 2 L BE S ENTWBEY, H. pylori BIEF HP0310 22— F§ 5 % Y87 1
PG EA\ZE 7% N-acetylglucosamine PG & % i 7 £ F V1L 3 %%, HP0310 D¥E51d PG EAE % #55
%A, CagAIZT4ASS #4L7-MRBNBAZ LE S ¥ 2%, T74b b CagA & PG &\ ) effector 5T H L DA
EERADPBO LN TS, HP03101Z X 3 PG DL 7+ F MbidfE ERERL & mitigate 28, FEOF#t
Bl BELRFESE DY

e. dupA

A7, BE, a0 Y7 To58EH pylori BHE 500 # (8 25 (G B3& 120 %, +1885E8 (DU) B 140
B, BiEE (GU)HEF110%, B (Gea) HE 1304k 20510, REFEMLZRTEREEFIRRINIEE,
DU & DEEESEAFED 5 72 B IEF A% duodenal ulcer promoting gene A(dupA) & ix S M7=, dupA Bk
H pyloriBEGZDURBEN ) A 7 2 B0 5 —77, EMEEABIUVEEREQOV A7 2 ETSE2ERL %
NIHIBZEPEEEINT NS,

2) BERRERTF

H. pylori D8 LEMBEAOFESLEHNEEIZE LEMRES L UREEEME L ) TNFa, IL-6, IL-87%
EDFA A4 VM EFET S, TAREREIEEBRERINOS(FEE-—RILEZERER) 2/ L1z
NOEEZFET 2 FHEBEPNOIZIIDNABEZEAV EOON, BHEGEO—RHLE % 5.
DNA/RNAMERFZ & L THI SN T 5 activation —induced cystidine deaminase (AID) & B & & DR EEDS
WESNTY. cagA BYE H. pylori 138 LR~ DKGE, AID OFEB X UEF A EET TPS3 DE
BzFlEEITIEPHLPICENS L EHIZ, H pylori BHED BREMAMITIL 78 % (21/27) DEFE T AID
U ARFERL TV

B H I

H pylori DIRBEHRFIZOVTHEFOMBE 22 THH L7z REIFTLSSB L OMV 2 FH L TCagA’z
5N PG % effector 7 F & L CHIRBPIICEB AT 5. MIRANTOZTNL DOTFOIERIZOWTEEMZMA D
BONTEY, FEOEPAA DA LDBBIZEIT > T b, %77 effector T THER SN AT HE
ELHD, REORBEEREA X LAOLHRBREIFHEFENS.
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HEAME

DEIED

B0 ERREREREERICDOVT

SERET . BEG BBEET BEM—| KFRT Ar %

REIHE Bfv— b, BFRE. KIFEES. RAPD fingerprinting, MLST

ELHIC

Helicobacter pylori (H. pylori) DEGEEEL LTE
B W AR PREL SN TV WIS BB IR L.
BRHESNZWIRY) —ERESHRT 5. ETRED
TR SN72GEETIE, ETHRSNLKEEICE
LBEEPODEREIVDE ML PAORENE
b, FOREN—MIO-—O, BH—DO. EF
—OEEnhTwa,
HAINEOBRRER L BRERBIZOVWTINET
MREzIToT& e ZOFREREOEKEH T
random amplified polymorphic DNA (RAPD) finger-
printing iZ X W BIRFEZLET 5 LT, RED
HHROERZHEE L. RENBEREFIEHTLH0T
Hb, GFEICNE T/ LN BEREREICET A
B O THRRE, Tz, BEOIBEED/RED
RERIZDVTHRFTORZKEMERTOLIERK
PODEBEEHDETHRET S,

1. RIEDDHED/NROREEE

20114E %> & 2012 4F 12 A CTILHEE D BT O KET D
INROBGERL FEFHIE (HpSA) [ THRELZ. K
BT ALIR 2 5 70km BE L 72 AT 2,500 A D B A T18
UAT O/NRBIZR 300 A, BIZBERIIRELTY
B72%0, FHODBRIZAFTERICGERL TWwb, K
D/NBORERGERIT43% (4/94) THo7z (B1). F
7ov BELORBREEIZ20% (2/10) THY., 2D H.
ploriEEDRE LIZ1I5FE U LOBBERELTH - 72,
AMETEELV - OBFERBRICOVWTERS,
BEDAREEEMELTOEHEILDRELSE

CLRE A RRANRR
2 AL ER SR W
SEHAS E SRS

1R T . PTEO/NBORERIHIBEIEIE A
il £1E2~6%TH B LHE SN/ 2001
FEIE BRI TITb N R REERIZEET
92% L HEEIN/AY, TOIOMEFTEZIKT
LTw208bh b, ZHITHEOERDRERERIE
EREOUEL O ploriDBHEICIVETLTWS
mOThHEEZ LN,

2. BRLERR

1) BFRICEE T % prospective study

2005 F 2K 4 1T H. pyloriBaE DR S AL
BAESEBERIE (HpSA) THETLIZ7+ 0—
L. B2 RBA~ADH. pylori BREIZDOWTHE L7122,
ZNFETORBEABREICET2HER. EENCH
Plori AR ERLREFRAF 2 & T, XBOBE
RPOBFRECEMEZRLIEEY LAY
T, BEHRODNARIB et L CRREZ BRI L 72
HECVIIBRRSINE L, BELLEERESS L
prospective study i EETH > 720

Fk 4 133507 @ 11 H 6961 (19.7 %) \ZH. pylori
[gGHIEBHELZER L., 209 bHRABRDROKRE
\ZB 3 % informed consent 23 6 725161 D R D
B, SMET 740 —TEZMFNIDONVTENA
TEIEZEELTH 5w, ERFEERE (HpSA)
TH. plori DEGEDOFEAZ I Lize €D H56]
(11%) KPR SN2, TOBETHLRED
Bz HRIL, EROSEERE 1TV RAPD finger-
printing D FEEFWFDO/F — V2L Y EROER
FHET L7 A DORAPDIEZENT AL, FRT
L—FCHiLENzau=—26CDNAZEILL, 4
F&® primer [A04 (5-ATCAGCGCACCA-3"). AQ7 (5-
TGCCTCGCACCA-3). A08 (5-GCCCCGTTAGCA-
3) B XA (5-GATGGATTTGGG-3)] # T



