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Antibiotic Susceptibility of Helicobacter pylori and the Combination Effect of
Antibiotics on the Antibiotic-Resistant H. pylori Strains

Gap-Young Song and Myung-Woong Chang

Department of Microbiology, Kosin University College of Medicine,
Pusan 602-702, Korea

The purpose of this study was to evaluate the existence of amoxicillin, clarithromycin, and
metronidazole resistance Helicobacter pylori and to determine the in-vitro MIC of two and three
kinds of antibiotic concominant administration in the isolates. The antimicrobial agents tested
against 169 H. pylori included metronidazole, amoxicillin, ciprofloxacin, clarithromycin, omeprazole,
josamycin, erythromycin, and tetracycline. MIC of each antimicrobial agents was determined by
broth microdilution method.

The 169 strains of H. pylori were isolated from biopsy specimens of patients with gastric cancer.
MICs; of clarithromycin, amoxicillin, metronidazole, omeprazole, erythromycin, josamycin,
tetracycline, and ciprofloxacin was 2.0, 1.0, 4.0, 8.0, 0.5, 0.5, and 0.5 yg/ml, respectively. MICy,
of clarithromycin, amoxicillin, metronidazole, omeprazole, erythromycin, josamycin, tetracycline,
and ciprofloxacin was 64.0, 64.0, 32.0, 16.0, 8.0, 2.0, and 1.0 pg/ml, respectively. H. pylori
isolates were detected in the following resistaince rates: 34.3% to clarithromycin, 31.9% to
metronidazole, 20.7% to amoxicillin, 12.4% to erythromycin, and 10.1% to josamycin. The
prevalence of the antibiotic resistant strains of H. pylori were detected 18.1% for two kind of
antibiotics and 9.6% for three kind of antibiotics, and 3.9% for four kind of antibiotics. The MICy,
of clarithromycin-, metronidazole-, and amoxicillin-resistant H. pylori was decreased under the 1 pg/
ml by the two or three kind of antibiotic concomitant administration in-vitro.

These results suggest that two or three antibiotics concomitant administration could be more
effective for the treatment of clarithromycin-, amoxicillin-, metronidazole-, and josamycin-resistant
H. pylori strains.
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Uelicobacter pylori (H. pyloriy= 9178k AF3] A
Foj 22 qAsn%0, gy BE G, 94
QEISI23) oo} o) 9lo] Fo B ZEL g
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o] 2] kA FAER dF 25 AAE of
FojA o grh. 12, o] T wiFEz o 7ttt
7] W&o FAACEE & FHEE 2T
4 A el AB7HA &Y HA] Fota gl B
A whek el zb ek, @A, o] Fel
FAEL A FAAPE 2% micro-dilution™,
agar dilution®, disk diffusion®y, Epsilometer (E)*
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REAZ ARE T AL, A7Ho2 7T oF
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dol- HE 4E 349 27 A£G
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ol A H. pyloriol T & A 54 AA
1 579 B3 o]9jollE 1 o & Folr7] of
22, o] 52% metronidazole} clarithromycin &
o FAAE HAE A Fgerz FudA
Bel® H pylori @59 metronidazole¥} clarithro-
mycin 52} FA4A o et AFA T Feel
g Rue sl

olel, £ Aol ALdeAdAM E£2E H

pylori 1697 50l] t3t<] erythromycin, tetracycline,

amoxicillin, clarithromycin, metronidazole, ciproflo-
xacin, omeprazole, josamycin 52] 2FA] o} oj g 3+
G4 AXNE AAsted 7} kAl g AEg o
o ZENEE Folry, o|F FA A TF
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AW H pylori 55 5% T8 Ho] H7lE BHI
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(Mitsubishi Gas Chem. Co., Japan)oll ¥ o] 37C¢l
A 5~7247F v Fslo] A o) FAAH 1690 F 5
A3 gaes AP dzdFEe 48 2

2o g} o) gty ul Y B Aol Kamiya 25
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KR2067, KR2008 59| 67 F& AH-&stgth™. o]
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B 7o) AlgE Y EAE = metronidazole
(MTZ gt Z g, ), tetracycline (TC,
Sigma, USA), ciprofloxacin (CPF, A| 2 A &, &=),
erythromycin (EM, #| €A%, =), clarithromycin

(CAM, &=z Alsl-siel”], &F), amoxicillin
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Table 1. MICs of antimicrobial agents against 6 reference strains of H. pylori isolated from Japan by microdilution

method

Minimum inhibitory concentration (MIC: pg/ml)

Antibiotics

KR1008 KR2067 TK1025 TK1028 TK1029 TK1054
Erythromycin 32 32 16 32 32 32
Metronidazole 4 4 4 2 2 8
Clarithromycin 2 2 0.5 1 1 1
Ciprofloxacin 1 2 1 0.5 0.5 0.5
Tetracycline 0.5 0.12 0.25 0.25 0.25 0.12
Amoxicillin 0.06 0.06 0.06 0.06 0.06 0.06
Josamycin 0.06 0.12 0.12 0.25 0.06 0.06
Omeprazole 2 2 1 0.5 0.25 0.12

(AMPC, AR 2k, 3F=t), omeprazole (OMP, 3
v A ef, §5F), josamycin (JM, Yamanouchi, Japan)
= AHEEE

3. Z2USTol ot Zed HAt

871 FRAYEAE I H pylorio] A LS
AAFE MIO)E LotB7] H3td, 7t g &2
o] FX7} 256 pg/ml ¥ =2 phosphate buffered
solution (PBS)ol} =<l Fd]|, 5% fetal calf serum¥}
2,3,5-triphenyltetrazolium chloride (Sigma, USA)7}
40 pgml =2 F7}E BHI A w =) o, 2+ FA
B2 A FEI} 64 pgml Y= Hrie &
28] A Yo 006 pg/ml 5=7x] 345t
FTH. 2+ Y EAl =¥z 79 W= 200
WA & 96 well platec]] F AQH BF34hch =
HE 2 FFo Wi 20 wy S 7t gAER
o] &-f¥ Z} wello) A3}, Anaeropack Cam-
pylo jarel 4 43} 7903 Mk % Fol 34§
2E wAe A5 FAREG. 5, Fo| 2
28 FAlol 23 S triphenyltetrazolium chloride
w9 89 wipenylformazan© 2 FLH B2,
W29 Alzro] TAo A Huow WakA BT,
wheba, WAl Mzo] Mo w Wa e 2
4249 AAHAFE MICE B ST
MICe 9] &+ ZAd 3 434 T2 National Com-
mittee for Clinical Laboratory Standards (NCCLS:
1998)"9] 4 7) %31} Piccolomini £¥¢] B &
71202 BFA I, =, omeprazole- S MIC>
32.0 pg/ml, amoxicillin MIC>16.0 ug/ml, metro-

nidazole¥} clarithromycin2 Z}Z} MIC>8.0 pg/ml,
erythromycin#} ciprofloxacin-e z+z} MIC>4.0 ug/
ml, tetracycline3} josamycin< Z}Z} MIC>2.0 pg/
mld o Aoz A Qo

4. FIIX| oj4t efdjol HE =1t

A7) kA Fo)Ad AMPC+CAM, OMP+CAM,
AMPC+CPF, IM+AMPC £9] S71x] 2¥#| o] H
£ 3 OMP+IM+CPF, AMPC+CAM+MTZ, AMPC+
CAM+OMP, AMPC+CAM+IM 59} 37}A] <A
o] W&o uld H. pylorie] MIC ¥1&E2 @23}
KRk

24 jl_l.
1. tix=wel g Eel7F e MIC

A Eel¥ H pylori T52] erythromycin
o] Q& MICH 9l = 6705 257F 16~32 pg/ml=
A 8FA] 019) 31, metronidazoleol] = ] 3+ MICH 9=
g FZ (TK1054)7} 8 pgmlz 2559 A4
FFo| o, 5FFE 2~4 pgml= 4ol
0.1, clarithromycin} ciprofloxacindl] &= 65 =5
7} 05~2 pug/ml2 ZrFA]o|gl e, tetracycline,
amxicillin, josamycin 9| &= 67 F 252 MICH
97} 0.06~0.5 pg/mlZ A o) 2, omepra-
zoled| ¥ 67 F EF7} 0.12~2.0 pgmlZ A4
o] 21t} (Table 1). '
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Table 2. MICs of six antibiotics against Helicobater pylori isolates by microdilution method

Antimicrobial agent Range (ug/ml) MICs, (pg/ml) MICy, (ug/ml)
Clarithromycin (CAM) 0.06~64< 2.0 64.0<
Amoxicillin (AMPC) 0.06~64 1.0 64.0<
Metronidazole (MTZ) 0.06~64 4.0 320
Omeprazole (OMP) 0.12~64 8.0 16.0
Erythromycin (EM) 0.25~64 2.0 8.0
Josamycin (JM) 0.06~64 0.5 2.0
Tetracycline (TC) 0.06~64 0.5 1.0
Ciprofloxacin (CPF) 0.06~64 0.5 1.0

120

100
80

40
20

Cumulative %
3

i L . L

0.060.120.25 0.5 1 2
Concentration(mcg/ml)

8 16 32 o4

Figure 1. Cumulative percentages of MICs for single a.tibiotics against H. pylori isolates.

2. BXtollM 22lE H. pylorie| 28-S0l o
Bt MIC

A gsx}o A 2" H pylori 1697 F2] clar-
ithromycin®f] ™ g MIC2] ¥ 9= 0.06~64.0 ng/
mlo] ¢l 2.1, MICsp-& 2.0 ug/mlo} g 2.0, MICs-2
64.0 pg/mle] ) 2., amoxicillinel] )+ MICe]
9= 0.06~64 pg/mlo] Q.8 MICxne 1.0 pg/mlo]
Y on, MICwe 64.0 pg/mlo}$it}. Metronizazole
o tig MICS ¥HE 0.06~64 pg/mlo}lom,
MIC5o2 4.0 pg/mio] 2] 21, MICE 32.0 pg/mlo)
2l t}. Omeprazolesl] ™3k MICH 9l &= 0.12—~64.0
ug/mio] 9128, MICs& 8.0 pg/ml, MICs< 16.0
ng/mie] 24 th. Erythromycinoll th 8 MIC2] H 9=
0.25~64 pg/mlo]}gl.o8], MICsne 2 pg/mlo] QL.
1, MICy& 8.0 pg/mle] T}, Josamycinol] ) &F
MICH 9] = 0.06~64.0 pg/mle] gt o™, MICs2

0.5 ug/ml, MICs2 2.0 pg/mie] 2t} Tetracycline
o gk MICS} & 0.06~64 pg/mlo) o™,
MICsp-& 0.5 pug/mle} gl 2.5, MICs2 1.0 pg/mio]
91 t}. Ciprofloxacinol] ©] 3t MICS] H 9+ 0.06—
64 pg/mlo]g o™, MICse 0.5 pg/mlo]Qom,
MICso 1.0 pg/mlo} 9t} (Table 2, Fig. 1).

3. SMEXo) Xetael H pyloriel el

H. pylori 16973 % 31.9%7} Metronidazole®}
erythromycinoll, # &4 30| 21, clarithromy-
cinoll = Ea) 79 23.1%7}, josamycindl] & 15.4%71,
amoxicillinel] &= 11.2%7}, ciprofloxacinll & ¥ 7
9} 6.5%7}, omeprazoleo) &= 3.5%7}, tetracyclineo]]
= B9 24%71 A3 FFo| Uk (Table 3,
Fig. 1).
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4. C}H| MHEM H. pylorie] B3

Eel9 H. pylori 1690 F 5 F71A] kAo A
FAQ TFE 0T F (178%)l0eH, o8 F
dl& amoxicillin®} clarithromycinell #3491 &3
7} 1443 (8.3%), metronidazole¥} erythromycino]]
APAQ FF7F 7EF (4.1%), erthromycin®} cipro-
floxacin I+ metronidazole™%} ciprofloxacin 5=+ clar-

Table 3. Frequency of antibiotics resistant Helico-
bacter pylori isolates

Resistant
Antibiotics Breakpoint of  Number (%)
MIC (ug/ml)
Clarithromycin >8 58 (34.3)
Metronidazole >8 54 (31.9)
Amoxicillin >16 35 (20.7)
Erythromycin >4 21 (12.4)
Josamycin =2 17 (10.1)
Ciprofloxacin >4 6 (3.6)
Omeprazole >16 5 (30
Tetracycline =2 4 (249

ithromycin®} omeprazoleol] A &A% FF7} 42
27 (L3%)°1 k. Al 714 ekAldl At &
FE 187 F (10.7%)°19 21, o] Foll& metro-
nidazole#} amoxicillin#} ciprofloxacino]] A &/4<Q &
Z7} 1073 (5.9%)°] 2121, metronidazole} ery-
thromycin} ciprofloxacinoll #3439l FF7} 47
F (2.4%)°]1 %) 2.1, clarithromycin®} omeprazole¥}
josamycindl] A 3AQ FFE 27F (1.3%)°1%A
o1, clarithromycin® amoxicillin#} josamycin®]]
A& F3E 278 F (1.3%)°1th ¥l 7kA) <%
Ao AdFAQ FFE 6 (3.6%)= metronidazole
7} erythromycin#} ciprofloxacin®} tetracyclineol] A
Aol #F ¢} clarithromycin® metronidazole}
erythromycin®} josamycinoll & &A1 Q1 59} clar-
ithromycin®} amoxicillin®} erythromycin®} josamy-
cinoll A&HAQ FF7} 24z} 27 F (1.3%)o] Ak
(Table 4).

5. Clarithromycinolf X{gta el H. pyloriol] EfEt
BMERS HE B}

Clarithromycinel] 34 ¢l H. pylori 53875 &
clarithromycin+omeprazole2] *-8-A] MICso2 1.0 pg/
ml, MICop-2 8 pg/mle] ¢l 2 v, amoxicillin+clarith-
romycin®] H-8A] MICsp-2 0.125 pg/ml, MICxn-
1.0 pug/mlo] ¢l @, amoxicillin+josamycin®] &

Table 4. Multiple drug resistance of H. pylori isolates

Muttiple resistant Antibiotics No. (%) of resistant strains Total No. (%)
2 AMPC, CAM 14 (8.3) 30 (18.1)
MTZ, EM 7 (4.1)
CAM, IM 3 (1.8)
EM, CPF 2 (1.3)
MTZ, CPF 2 (1.3)
CAM, OMP 2 (1.3)
3 MTZ, AMPC, CPF 10 (5.9) 18 (10.9)
MTZ, EM, CPF 4 (2.4)
CAM, OMP, M 2 (1.3)
CAM, AMPC, M 2 (1.3)
4 MTZ, EM, CPF, TC 2 (1.3) 6 (3.9)
CAM, MZT, EM, IM 2 (1.3)
CAM, AMPC, EM, IM 2 (1.3)
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Figure 2. Cumulative percentages of MIC in combination of antibiotics against clarithromycin resistant H. py-

lori isolates.
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Figure 3. Cumulative percentages of MIC in combination of antibiotics against metronidazole resistant £. py-

lori isolates.

Al MICso2 0.125 pg/ml, MICs& 0.5 pg/mio] 2
t}. 39, AMPC+MTZ+CAMS] HE-A] MICsh
0.06 pg/ml, MICe- 0.25 pg/mlo] %1 2.5, AMPC+
CAM+OMP2] ¥ &-A] MICsp- 0.06 pg/ml, MICs-&
0.5 pg/mlo]l ¥, AMPC+CAM+IM & CAM+
OMP+IM2] #-8-A] MICso2 Z+2} 025 pg/ml, MICxo
< Z+2} 0.5 pg/mle] Yt (Fig. 2).

6. Metronidazoleo|| &A1 H. pyloril| T3t
SMERo HE =3}

Metronidazoledl] A 3+AQ1 H. pylori 547 F<) 1)
3le] clarithromycint+omeprazole®] B 8-A] MICsp-&
1.0 pg/ml, MICxn& 8 pg/mlo]Q.21, amoxicillint
clarithromycin®] H-8-A] MICsp2 0.125 pg/ml, MICx
< 1.0 pg/mle}j ) © ™, amoxicillin+josamycine] ¥
£A] MICso 0.125 pg/ml, MICso & 0.25 pg/mlo] 2

t}. &3, AMPC+MTZ+CAMS] &4 MICs<
0.125 pg/ml, MICs-& 0.5 pg/mlo) 91 2™, AMPC+
CAM+OMPS] ¥ &4 MICs)2 0.06 pg/ml, MICoo
£ 025 pg/mle]Q o], AMPC+CAM+IMe] H &
A} MICs& 0.125 pg/mle} 9 2.5, MICxn-S 025 pg/
mlo] 2l o™, CAM+OMP+IM2] &) MICs&
0.25 pg/ml, MICs2- 0.5 pg/mle] 1t} (Fig. 3).

7. Amoxicillindl] M & A9l
MEEo| He s}

H. pylorfol] thist &

Amoxicilline] 3439 H. pylori 357 ] o
3} clarithromycin+omeprazole2] W -8-A] MICs<
1.0 pg/ml, MIC& 16 pg/mlo] .2, amoxicillin+
clarithromycin®) ¥ £A] MICs& 0.25 pg/ml, MICso
£ 1.0 pg/mio] 1 2.1, amoxicillin+josamycine] ¥
£ A] MICsp 0.125 pg/ml, MICoo2 0.5 pg/mio] i
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Figure 4. Cumulative percentages of MIC in combination of antibiotics against amoxicillin resistant H. pylori

isolates.
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Figure 5. Cumulative percentages of MIC in combination of antibiotics against erythromycin resistant H. py-

lori isolates.

o g9, amoxicillinel] A8/ FF) Wt
AMPCAMTZ+CAM %= AMPC+CAM+OMP2] H-&
Al MICse& 7}+2} 0.06 pg/ml, MICxE Z}H2t 025 pg/
mlo] 9l 21, AMPC+CAM+IM2] ® -8A] MICse-&
0.125 pg/mlo] o, MICy2 0.25 pg/mlo) Q.o
o}, CAM+OMP+IM2] ¥l &A] MICs0-2 0.25 pg/ml,
MICs-& 0.5 ug/mio} 1t} (Fig. 4).

8. Erythromycinol] A&l H. pylorof] st

BUENC HE BT

Erythromycindl] A &/3 9 H. pylori 217 T+ tf
&t clarithromycin+omeprazole2] ¥ A} MICsp-&
0.5 pg/mi, MICop-2 2.0 ng/mlo} gl ©. 1, amoxicillin+
clarithromycin®] B &A] MICs& 0.125 pg/ml, MICso
< 0.5 pg/mle] ¢ 2.9, amoxicillin+josamycin®] ¥
2 A] MICsy: 0.125 pg/ml, MICx-& 0.5 pg/mlo] 9

o}. 39, erythromycinol] A& T Wl dted
AMPC+MTZ+CAMS] ¥ £A] MICso& 0.125 pg/
ml, MICx-& 0.5 pg/mle} gl o, AMPC+CAM+IM
o] W8 A MICs2 0.125 pg/mic] 9 2.1, MICx-S
0.25 pg/mlo]) ] 2.1, AMPC+CAM+OMPS] ] &4
MICse-2 0.125 pg/ml, MICe& 0.5 pg/mlo] g om,
CAMP+OMP+IM2] H $-A] MICsoL 0.25 pg/ml,
MICo< 0.5 pg/mlo] gl e} (Fig. 5).

9. Josamycinol} X&tAdol H pyloroll CHst &

MEZe ¥e By

Josamycinol] #3841l H. pylori 2153 t)3}
o clarithromycin+omeprazole®] * &-A] MICsp2 8.0
pg/ml, MICoo-2 16.0 pg/mle}$ © ™, amoxicillin+
clarithromycin®] H-8-A] MICso2 0.125 pg/ml, MICs
£ 025 pg/mle) gl o, amoxicillin+josamycin®] ¥
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Table 5. Susceptiblity of H. pylori isolates to the combination type of antibiotics

Combination of antibiotics Range (ug/ml) MICs, (ug/ml) MICy; (pg/ml)
AMPC+CAM* 0.06~64.0 1.0 16.0
OMP+CAM 0.12~16.0 0.5 4.0
AMPC+CPF 0.03~1.0 0.12 0.5
IM+AMPC 0.03~2.0 0.12 0.25
OMP+JM+CPF 0.06~1.0 0.25 0.5
AMPC+CAM+MTZ 0.03~2.0 0.12 0.5
AMPC+CAM+OMP 0.03~2.0 0.12 0.5
AMPC+CPF+IM 0.03~0.5 0.12 0.25
* Abbreviation is as same as Tabel 2
120
= 100 Vi o s e - S N DA
()]
= 80 —o0—C+0
8 6 // //'/ ./ —a— A+C
N /4 / o= At
3 YDA / —x— AHMAC
20 %
O 1 1 1 i { —O_A-'-C-}-J
00601202505 1 2 4 8 16 32 — A0
. . . . ' 64 + C+O+J
Concentration{ug/ml)

Figure 6. Cumulative percentages of MIC in combination of antibiotics against josamycin resistant H. pylori

isolates.

£ 4] MICso& 0.125 pg/ml, MICs-& 1.0 pg/mlo] ¥}
o} 9, josamycind] AL FFo st
AMPC+MTZ+CAMS] ¥ £4] MICspe 0.125 pg/
ml, MICo& 025 pg/mle]2 o, AMPC+CAM+
IMe] ¥ 8] MICso-2 0.125 pg/mie] 1 2.7, MICx
£ 025 pg/mie)gl ev, AMPC+CAM+OMP2] ¥
£-A] MIGs0-2 0.25 pg/ml, MICo2 0.5 pg/mle) .2
v, CAM+OMP+IM2] H&4] MICoe 0.5 pg/ml,
MICs0& 0.5 pg/mlo] At} (Fig. 6).

10. 5 71X| ojatel SMEE HEA MIC2|
ik

Amoxicillin®} clarithromycin®} 3 8-A] MICH ¢

= 0.06~64.0 pg/ml, MICso2 1.0 pg/ml, MICop-&
16.0 pg/mle]L 2., omeprazoleZ} clarithromycin

< &3 A5l MICo = 0.12~16.0 pg/
ml, MICso-2 0.5 pg/ml, MICsnS 4.0 pg/mlo] K2
o, amoxicillin®} ciprofloxacing ¥ &3 2 $-ol=
MICH 9] 7} 0.03~1.0 pg/ml, MICso-& 0.12 pg/ml,
MICy2 0.5 pg/mlo}) B, josamycin¥} amoxi-
cillin-g ¥l 83F A $-o] MICH 9 &= 0.03~2.0 png/
ml, MICso-& 0.12 pg/ml, MICso-2 0.25 pg/mlZ ©} 5
T 71A AELS ¥4 AU AU AMPCH
CAM+MTZS ¥ 83192 7% MICH 9 &= 0.03~
2.0 pg/ml, MICsp2 0.12 pg/ml, MICon-2 0.5 pg/ml
o]9l o™, OMP+IM+CPFS ¥ &3+ 7 $-of MIC9
¥ 9] = 0.06~1.0 pg/ml, MICsp-& 0.25 pg/ml, MICs
£ 0.5 pg/mlo] g o, AMPC+CAM+OMP-S ¥ &
& A Lo MICH 97} 0.03~2.0 ug/ml, MICsoe
0.12 pg/ml, MICs& 0.5 pg/mle] 9l 2.5}, AMPC+
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CPF+IMZ H 83t 73 9o MICH 9+ 0.03~0.5
pg/ml, MICsr2 0.12 pg/ml, MICxn- 0.25 pg/ml= ©]
E AA FAES W8 G971 AT} (Table 5).

!

ki
e

H. pylori®] 3AYEA g B+ AAS
Vasquez 5°79] color indicator& o} &3} agar-mini-
well (24 well) format & W3 3}od, color indicator
= I E o]£3t3 96 well microdilution] &2
&9 k. Microdilution® ¥} M E-test= 10T 3ol 4]
A4 AALE AAIst Zhzhe] MICE ®lw g

qHl A P A MIC] HAZE F WA FA
T ARE AL F YRR B Q7oA E 96
well mjcrodilunon‘?.,ﬂ wo g A48 gt

B A Al X macrolide] 3+ &2 clar-
ithromycinel} )l = Ba|® T2 34.3%7F A
A FFold o, o] = Piccolomini S 714
F FolA 6%2] T3 7} clarithromycinol *| &4
olglths B3 Bule =9ko v}, Vasquez 539
clarithromycinoﬂ A gl dFF7F 0% Utk
Bohe Ugth & ATH d2ER A
-g—?"S} JEo ] BEole #FE 25 clarithromycin
e FFAoldoh BEPYL clarithromycine] A
A T2 Qv Bast . oy, SueA
o]m] clarithromycin®l| &4 H. pylori 57}
e ks AS $98 E4o)h

H. pyloricl )3 2+ 5 $xle] X 5o Uuty
o 2 ol A}e5 &= 247} metronidazoleo] A] Bt
2ol & o)A metronidazoledl] A &A T2
£l &ol 11~90%= =719} Buzlel upg zho]
7} 2. B Ao Aatolx B2 € H. pylorid]
31.9%7} metronidazoleol] #| 34 #FF o, o=
o] grg] ololl A Piccolomini £29] E testol] ] 32%<}
A8k o, w24 DeCross 579} 18.4%%}
E B, Weel MdT=) 579 24% B
Egton, Ching (BF) 599 53.5%, Vasquez (9]
) 2.2 61%, Banatvala S9& w2 a}el A] 90%,

718t v} 67%, Aol s A 54%, dAbel A
37% Bote @& ARG g2 7F 2 e
°‘5’—°ﬂ/~1 2E #F = E5 metronidazoleo]] 7}

gt ek, e 48 AEE =299
Aol AT ¥ Ao A EElH = H py-
lori 752} <k 30% A 271 XA 2 Zo] AL
3 Sl metronidazoleo)] & &4l ot Aol :A

i:l

2 sixick & Aoz Az,

2 AF Axtol Eeld® FF9 20.7%7} amo-
xicillindl] A a4 Fol Q. Fedorak 57} Dore
=810 amoxicillind] WA Q) H. pylorig 238}
Aotz B e o, Piccolomini 5273}, Glupe-
zynski '3} GRS amoxicilline] WA Q) #F
= g BadEoy, dRaFE AHES
AR A BEE g5+ BF amoxicillindl] = 7+
ZA ol th. Amoxicillindl]l A &AJ ¢l H. pylori®]
2 Biae 7t wet 2ozt s ¢ 5 A
At

P e dadA oM e &5 Ead
amoxacillind] #3442 F2f Enl =7 e
Me 20%2 29e AL T8 EAH2 44
H}

£ A3 Ao A erythromycinoll o & A 34
T3E 12.4%0190.27, o] Piccolomini 52&
T1EF Zo| A 8%8] T#F7} erythromycinol] WA
olAvhE Ha Bl Eghon, B AFdA o
ZEFE AFETN dEA BYE TFE BF
erythromycin®] W4 #F-<]lt}. Erythromycin©]
H. pylorie] A8l F2 ol&=A & AT ery-
thromycinol| WA el T F7} 124%0]2te A= &
BEALE AL v b2 A XRA] erthro-
mycing Bo] o] &g oz wahfide] dojed
F UE 7FeAel ez 3E & gl 4
2 /“}}Z]'%D}‘ H. pylori®] macrolideZ] 3§ &2 of
de deg e FEG eke Aot Az
wet xo] 7t e AR HE 9,11’/}“)

£ A Aol A josamycinol] A A Q ﬁ%ﬁ
101%°1 9o, 48 FedFe 25
9l t}. Josamycinol] 3t Z+A AAL Baoe ;1‘0}
17] o2l 9) vnE 4 At

A Ao A ciprofloxacind]] 3l & &
ﬂ% @3] 3.6%7F WA FFoen, ole
Piccolomini & 713 39| A] ciprofloxacine]] 1}
A #FE vty Busig e, rFF
Z AREE A BN Y E dF= B ciproflo-
xacindl] Z+FAlQl Ao g Hol, IoiA EH
ol = oln| ciprofloxacinoll WA #F7F ¥
dEde AL a3 A Sn Agdn.

2 AF A A tetracyclinedl] thsle] &= E2
o] 2.4%7F WA dFe1em, o] Piccolom-
ini £ 71730 A tetracyclineol] )41 #F7}
6%°) A hE BB che vglko} Vasquez S2¢]
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tetracyclineol] WA <l #5& dE R B}
© =3tk XFFE AHE BN Bald
TF BEF tetracyclined] = Ao} =38
BT FolA EeNlEE 4 goy 271x],
371R), 4712 9] FAA o] HFAQl o] Eals
AGE AL 015 79 X5 Aol ARG &
e EA g 49
Clarithromycinol] A 3/d¢l F5of digt FAE
A2 ¥4 F3o)A CAM+OMPE ¥ 83514S A
 MIC7} 64.0 pg/miol A 8.0 ug/mlE 7+Asy o
o, AMPC+CAM, AMPC+]M, AMPC+MTZ+CAM,
AMPC+CAM+OMP, AMPC+CAM+IM, CAM+OMP+
M 59 2, 3714 A& WL ZE dF
o] MICE 1 pg/ml ©]3l2 23 47} ggion,
AMPC+ MTZ+CAMS®] ¥ 3to] 718 gax o g
MICZ 0.5 ug/ml ©] 3} 2 @& 4= 9t}
Metronidazoleo] A 3/dQl FFl tlg JY&
Ao ¥4 gdo)s CAM+OMPE H 2312 7
% MIC7} 64.0 pg/mlol A 8.0 pg/mlz 7350 o
™, AMPC+CAM, AMPC+IM, AMPC+MTZ+CAM,
AMPC+CAM+OMP, AMPC+CAM+IM, CAM+OMP+
M F9} 2, 3714 gAA ] HEoE BE FF
o] MICE 1 pg/ml 0]8t2 @& $7} dsien,
AMPC+JM, AMPC+CAM+IMS] H &o] 714 &3}
Ao @ MICE 025 pg/ml2 2# & 4 Y
Amoxicilline] A&AQ F3ol hd FAER
o) W& EFeIH CAMIOMPE HL5A L A
% MIC7} 64.0 pg/mlsi| A 16.0 pg/miZ, AMPC+
CAM+OMPS] ¥ £-A] MICY} 2.0 pg/mlZ 7H4 8}
% o1, AMPC+CAM, AMPC+IM, AMPC+MTZ+
CAM, AMPC+CAM+JM, CAM+ OMP+IM £¢] 2,
371X gAY Eo2 BE #5o) MICE 1
pg/ml o} 3t2 BFE F7F U on, AMPC+CAM+
JM, CAM+OMP+IM9} ¥ &o] 7}% g3zo=
MICE 0.5 ug/ml ©] 312 @& 4 Aok
Erythromycinoll A g4 Q1 500 tigt Q&2
o] ¥ & AFo)A CAM+OMPE H &39S A%
MIC7} 64.0 pg/mlo| A 8.0 yg/mi= ZFA3lY o,
AMPC+CAM, AMPC+IM, AMPC+MTZ+CAM,
AMPC+CAM+OMP, AMPC+CAM+JM, CAM+OMP+
M 59 2, 371A] dBA ] HEow BE dF
9] MICZ 1 pg/ml oJ3t2 2& 71 e,
AMPC+CAM+IM, CAM+OMP+J]M2] Hi &o] 713
ARH o g MICE 05 pg/ml ©)at2 @& & 4l
At

#rda Agde] g FAA HEs

Josamycinol] A g1 Tl thst FAED ]
He Fio|A CAM+OMPE WEL3l9& AS
MIC7} 64.0 pg/mlol] A 16.0 pg/mlZ, AMPC+IM
£A]E MIC7} 20 pg/mlz 7438 o, AMPC+
CAM, AMPC+MTZ+CAM, AMPC+CAM+OMP,
AMPC+CAM+IM, CAM+OMP+IM £-9] 2, 37}4]
gAY WEOoT BE F39 MICE 1 pgml
o3tz W& $7] 9d9len, AMPC+CAM+IMS]
W go] 717 FdH o2 MICE 05 pg/ml o] 3t2
22 F UJ 28 A AqelA B8 £
2 13ug B3 Folir] oy vud F&
212l 2, Huang 522 CAM+MTZ+OMP, AMPC+
CAM+OMP2] ¥ §-X| & & 90% o] 4] #x-& A
28 & duotn st o, Tytgat 57 clar-
ithromycin &% Fa 2% 54%9 AFELAES B
Hon 2, 3714 FAHEA] BHEoZ 80~90%
o] el AFANE B § Idvtm EustArh
Clarithromycin, amoxicillin, metronidazole 5ol *]&
A H pylori #5355 AMPC+CAM, AMPC+IM,
AMPC+CAM+IM, CAM+OMP+IM S5& ¥ &3l
A3t MICE #d9) M E 22 7 ded
BaAg B d3e Aue A7) d7AEY 29
AdHoz 3 Ay Y} o)
o] H. pylori A9 82te] X BAdE WA 8}
HE Zed o dd FAEA Fed FAL
2 AAst, AN #FEC ddtdd e T

9 2,371 FYEAR L HLFTo2N g3
ol AR 7Hed Ro 2 AHztd o

o fuomy e

o

[

Z 2
agAte) Az 2AORRE H pyloris £
g 2333, 28 1697572 WAL R 657
o] FAEA P 744 HAFE microdilution
Hog AASta, clarithromycin, metronidazole,
amoxicillin®l] A gdQA FFo thate] F 714 o]
29 FAEAL HEIA S A5 MICY] Wiz E
H23} 1, amoxicillinel] A 30l FF9 EAS
TR g 2 AES AU
gaazz e ¥ H pyloric]l thit clar-
ithromycin, amoxicillin, metronidazole, omeprazole,
erythromycin, josamycin, tetracycline, ciprofloxacin®]
MICso2 22} 2.0, 1.0, 4.0, 8.0, 2.0, 0.5, 0.5, 0.5
pug/mio) ittt Bel® H. pylorio] & clarithro-

* mycin, amoxicillin, metronidazole, omeprazole, ery-
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thromycin, josamycin, tetracycline, ciprofloxacin®)
MICo-& Z}2} 64.0, 64.0, 32.0, 16.0, 8.0, 2.0, 1.0,
L0 pg/mic| i} Eej€ FF9) ZF FYEAd o
& AP 59 ¥FEE darithromycindll 34.3%,
metronidazoleol| 31.9%, amoxicillindl] 20.7%, erythro-
mycinol} 12.4%, josamycin®] 10.1% & o]t} &
98 79 T A G2 A 25
= BT 181%, Al 714 FAEA AFAPA &
T2 BT 9.6%, Yl 714 FAEAN AT F
FE BT 39%°|%t}. Clarithromycin, metronida-
zole, amoxicillind]] A A FF= F 7} A
714 BAEA S 4224 MICoE 1 pg/ml
ojst® ¥& 4 UATh

o]de AF=EH ALBANAN R E H py-
lori 95+ 2| & clarithromycin, metronidazole, amox-
icillin, erythromycin, josamycin 5 #&AdQ T+F
%} 2~471A) &) FAEA N AP FFE U
21, o] 5 A AFA FFES AMPC+CAM,
AMPC+IM, AMPC+CAM+IM, CAM+OMP+IM &
9 2~37kA) A S WL MICE 254
T HAZ 3 F F Y8E ¢ F ARG 28
W H. pylorie] $8 g4 AP #F9] &

dgol e AolE BAS JxloF T AoE A4
e,
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