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Abstract

Helicobacter pylori (H. pylori) has been identified
as the most important risk factor for chronic ac-
tive gastritis and peptic ulcer disease. Resistance
to antibiotics is increasing in H. pylori and is
the main reason for failure of H. pylori eradica-
tion therapy. It is now widely accepted that
resistance to fluoroquinolones (levofloxacin) is
related with mutations of H. pylori gyrA gene.
Molecular mechanisms of and detection meth-
ods for H. pylori resistance to levofloxacin have
become the focus of current research. Therefore,
study on H. pylori resistance to antibiotics is of
great significance for eradication therapy of H.
pylori infection.

© 2014 Baishideng Publishing Group Co., Limited. All
rights reserved.

Key Words: Helicobacter pylori; Resistance; Levo-
floxacin; Genetic mutations

Wu LP, Xuan SH. Advances in research of Helicobacter
pylori resistance to levofloxacin. Shijie Huaren Xiaohua

(49

TR

Baishideng® WCJD | www.wjgnet.com

Zazhi 2014; 22(2): 197-202 URL: http://www.wjgnet.
com/1009-3079/22/197.asp DOIL: http:/ / dx.doi.org/10.11569/
wajd.v22.i2.197

T

W4 11384 B (Helicobacter pylori, H. pylor)# 1%
MR K. HET 0 L EBURET. AR
A7 zAE R, H pylorist ¥ A& Z w2 B & =
T, it 2h A G BHARE Fe A TR A M £ 2R
B, IR KH, pylorift k5B 3K 2 My (£ A
BT E)VE SgyrA KR SR ER AL
FH. pylorifth 248 59 &, A KH. pylori
a4 it 25 2 AU Fo Al i B AR R A AR B B
sb, JFRH. pylorint2h &9 48 X #F 50 AH. pylori
8957 A ERE L

© 20145 DB EBERETBRATAE.

KR VBT W2, ERADE; BERR

ZODIRIR: &5 PR E M L (high-resolution
melting, HRM) 5 #7 4 11 84T & (Helicobacter
pylori, H. pylori)#h K A, T &HFHRME, T
k. EADMH pylori gyrAXR R T, A EES
o 5 R AR T A =

2T, EUE. WNRAENTESSVEMDINHERE. ©
FHENBIZE 2014; 22(2): 197-202 URL: http://www.
wjgnet.com/1009-3079/22/197.asp DOI: http://dx.doi.
org/10.11569/wcjd.v22.i2.197

0 315

W | VIR KT B (Helicobacter pylori, H. pylorr) 3151k
B R AT I SR T, 5B
B A <R B 4 23k 298 (mucosa associated
lymphoid tissue, MALT) A& — 4 B AMIR & R %
D), SRt DA RN T 2880 ). neE
ok N b 22 5 4 A AR B (levofloxacin) fF
HARBRH. pylorilf)—2 57 SR TT 2997, 4%
M 28 W B2 A, He pylori i 25T
PRt H 2588 ™, Rk, WF9CH. pylorist /25
YRR 2 Ol ik 2L RIS U 7 V0T 4 5

¥4 k4

i [V IRAT H (Heli-
cobacter pylori, H.
pylori)gyrA X B
R % AH. pylori*t
AR A
o EZAH. K E
BB AR E R gyrA
G = MM K
T AR ERATE
k5 gyrA K B
R EEN X
HH. pylori % B 41
A4, RAFH A
R 2w

W@ 5 LA
IR, HU%, £
EEIF, 7K
FH—ERHA
P A

2014-01-18 | Volume 22 | Issue 2 |



198 ISSN 1009-3079 (print) ISSN 2219-2859 (online) tHFREAMZE 2014F183188  $F225 525
:ﬂ”jﬁj‘g%}{@ IR 2 AR TEEL. ARSCHH, pyloris %80 ILGHEMIXH. pylori) 748 b B BT 252 5
i o Rk, 1%31.58%. Gao 4 HF T 2000-20094 1k 50

RHGE, dofTiB T
Heik o B S
FABFHARK
PRGN e
RF4E.

(49

T
Jaishideng®

1 H. pylorNZE @D EMANRITRZIBE
Fe SRR YD AL — PR (R v S R S A R
HPURERE L TR AR RN AT ALy
U R bR UE T R MBI (proton
pump inhibitor, PPI)+ e %5 25+ S PG AR/ H Al
MWEIRIH. pylori FRRER R FEIT80%, 11 & /249K
VR =BT (PP I+ A A D B+ T h )
SHH. pylorifR B3 51£90.6%, HoF =BTk A
AARKAEZRAG, WA E SR H
pylori Xy 7e 58 JaIb Fe BT 25 25 AE AN [A) 1 1] 2K R
AR B AKX, 7L E 2% ¥ CattoirE!
]IE2004-20054F V2L 128KRH. pylori KRN 22
ARV BT 25 % 0 17.2%. Bogaerts25'*2006
FARE T LCRIR HIXH. pylori s 584 v HH 254
PRI 24 5%, ABSIR I 1 TR A X e 80 i v A2 IV i 24
Fh16.8%. T IR 424 0'ConnorZs! 5% I E-test
30T T 2008-20094F-85BIH. pylori sy BkRRT 74
Wb R 2%, L4 R B IR45 5 LUR AR
22 D BT 25 2.6%, 11455 DL L4k
ALK 19.1%. & KFIMarzio%:"2006 1 51 45
RIBIR8IKH. pylori ik, W A A G0 AL R
RN 245556 499.7%, T 4k R 1 255549 12.2%.
20124F, KR 5y — 2 PR IE A AU b Ak
22.1%, LM RCA T 24 1) v AR AR 6 1 2
Carothers®: W5t 45 W R 125B1H. pylori &
O e SR R IR 24 % 0 8.8%, i A YD
SR TR 2 R RR AR 25 1 104 R ol D s 5
2P 5. AR PIHIX, BinhZE P E20084F %
i Vietnam# X 1034RH. pylori B /i 48 b
BT 2515 BUHEAT T 0 b, Ao U B I T 2 %
H18.4%, KRN 25 FH. pylorild&d L.
SERE I TE ORI, A B2 PO £ 192009-2010
EH. pylorih I8 b BTN 228 4 5.3%. R
ifi, 765K PGNE, 5 SCERPHOEH. pylori B pRT
Je AR AR 25 256 49 0. 7 s 2 o PORE
Hedh [X 2004-20054EH. pylorixf 7258 vl A1
i 25 4311.5%. Hung®5 00T T 6 1 5 3k
X 1998-20074EH. pylori%l 128 B0 2 e 24
R Py, 45 R W IR i 25 % N 2.8%(1998
HE-20034F) T E11.8%(20044E-20074F). Su
ARSI e AV P A\ HRIX (K773 11 A
pylorify BHRIATHUAE 2 BUBIEIRES, 45 FR
IR S T 25 5 00 20.6%. it T AR I i

WCJD | www.wjgnet.com

X 374KKH. pylori AT 20 48 510 AL I 258 34,
RILH. pylorisy BV 245 % 51k50.3%, H
i 24 BB AE BT 35(27.1%-63.5%), 4k K& 1 i
2y T RO E.

B2, ()& ERKSHX A pylori #ARN /e
SR LI 245 2 2 ROK, T 24 2% 2k 0%-50.3%,
FEAE BB R b el 2 5, b [ i 2 3R A 1)
2K, Hig2y 5 BT, Q)BT HIIE m T
. Zobkiig 25 % B3 m TR A & Bk, (1
SRR PRSI 2 (%) G RIS A A 1E— AP E
(3)Ze ST R 4k ST 24 2 B 6 v T DU 24 %6,
ST K 25 S S H. pyloridk R VETR 252511
T AR

2 H. pylonXIZE E @DV EMIMH 255 SN

S U T 28 24 ) 1) A T L A 0 ) R
DN AJie i fig F ¥ 0 S f i, A4 FIDNA
S B AN S, AR T 2R 2 A 1 T
2 R E R L DNAJE Y F gy rA B 8l
ATV L ipar CHE R I U i 5 25 Wi 24
YLiE X (quinolone resistance determining region,
QRDR) R EFEAZFTEL, SR 1M, H. pyloriikZ #ih
SRV, BT LAH. pyloridl /258 5800 B T 2 &
FE DN A e i bayrA LR QRDR A A i
SRA G gyrA BEDIAL T 41 Y (04K 55 384>
P, HBDNAMRHEREATY KL, 1255 KA R A7 AE
—E PPRSFIX, JCILIE g hid 12247 2 518 4 1 1)
X3k gyrA BEDA i 24 548 X = BEAE T 416 7-106
P EATERR, X SR AZ 1 R 7 A A 4 R X S
M2 29 )5 i AT+ EEIOVEH. Wang25PY
W EoR: (EASKRH. pylori#FETh, 27kK 25 1
MR A gyrA BRI A, Hrp 16k K A2 Asn-875¢
1R R AEAsp-91 %48, MiyachiZE B it iE 75
J5 R MET 2 B RR P, gyrA JE N Asn-875RA% JLA 1y
FAsp-91584%, H Asp-91545 B bk AR L TR 24
R A 4.4% 0T 25 W AR R gy rBRE R 5847 .
T s 2 o PO R Tirf 2 P kg yr A SE IR 78T
91 K130 LS HE IR AR, 17 S AR S A d v 1 A
91, HA2EH MurakamiZs bk BLAE 105FKA,
pyloriitk, 44k K FgyrA LR TRAE, Hrp14
FRAsn-87587%, 25Kk Asp-91587%, Fol 4% SR AE HiAth
FEIR X 5848 . it A S P T 45 R o 7E 1041 i
IR, 2B1C26 1ARAR, 141C261GHRAE, 247
G271AZAS, 2B A272G5E4E, C261A5G271A.

2014-01-18 | Volume 22 | Issue 2 |



RTIE, F. WIBRMEW AR EMAITHERE

199

A272GRUZRAZ 241, G271 A5 A272G X545 14
I 7E26 R U TR I AR R INSEAE. Fujimura®st”
20 AR TP SR 2 B AR gy r A LR AT PP 51 4y
MrR LT G271A. G271TRIA272GEAL, UE 5K
T DNAJEH: AW IEAsn-91 %08 1 K AL T 58
A7, RimbaraE R ik A2 S b AL i 2
WitkgyrA HILAsn-875874%, I K IlgyrBR KR
36 1407 7 5% A ] AU Sy — ARG T 2K 24 D i
B EPSIE X VACY

M2, H pyloriffgyrA FE R A 15 5828 JE i
AR B B, AR - EE LA Asn8T
Asp9lh &, AR KAFAEHLX 7 ¢, gyrBHE
AR Je 3 (1) )R AL Tk — W ST UE 5.

3 H. pylorZEE @D EMAEYZENTNTTE
H. pyloriii 25 B4 G = ) 2k J7 1 72 HUE &b
BB 2R, AP B R R S, EATE-test. Bl
R AU RS RSN OASS . B-testi:
VESRIAE, AHBRARIN A% B 5t Bla MRV B B K
B, AP BRI AT, B R2E 2 N ER
(K5, ANBEUER. B o T AR 1 K
&, BRI Z AL TPCREIARI 73 T2 Wi B
N TATA. pylori TN 251, X EEEORHS 2 it
SEAERTMNFNA, pyloriif 25 FH 2 IR HE IR SR 1)
fit b, HungZ%®", WangZ™, FujimuraZs®’,
Garcia ™R HPCRILAY 1 HigyrA MgyrBIL K
(s e v B, BG4 19 AT R, %k
REVERIR MlgyrA FlgyrBFEFIQRDR K AE [ 5E4% .
Nishizawa%§ "V 7 8547 SE DI Re 5 PEPCR PRI
HERRLIAL pylori /e 8 Fab T 251 D, k4
AR HE BV T SRAR TN W) 3%, ) H Ta g Gk
Z.3'—> 5" SN P, e AR 5 I DALt 1R 15 B T
PR A2 BE, 575 SO i, ARk H bk vl B Al i
FERL LRI, Rajper ™ W FHPCREE & x [ £k
PEBREN Je a8 HAR P L VA AR I i A 40 vl 22
H. pyloriBikkgyrAZE R R A I8, i F] 0HR
WH. pylori gyrA HHLIF A2 G AL 25 4H 5
() RLRAR, BT Re S PR R A R A T 9 G DL
Fr, %S AR IIAR A 0T LG R 43 BS WA, pylori
PR AT HER IR 24573 8.

Bz, KEHFHRXMPCRE G DNAN Y
GYMTH. pylori Vi 2555 DK, {(HDNAM 7 SE 5
HEARETTRE. FEPI A R DAL HEAf

bR X VWSV P A AL E Rl e o 011 K6 A
FLAR R R B A T R SRR S HREAX
8, HE RS AN R R A e i th e 0y
\1;“;::2:...,@ WCJD | www.wjgnet.com

BT ARSI JLAE SR AE [ AR 24658 1) — i H 58748
FIE R 23 Y (1) 5B aBt A% 27 o3 A 7. AN 52 58
AL 5 R R BR, JC T AR S R
TEPCRES WG ST M 3 W, SEILT BE
(AR, W58 O FE R . R IR 2
AVE-SNP . FIZLAL. FCAYAER b, DRIERAE
P, A ARG &5 R, 152 32458
jﬁ;‘%&ﬂ&ﬁ]'

4 518

B R BT 2RI, H pylorii /o5
SRVD BN 2 AT B A B S. Rtk, s
AP HERR 7 A S S PR AR T BOR 43
T 2e S D BRI 2 2%, DL RCHR i PR R Y ]
A IR R R S e R i it
S AT AR R SR (1) — Tl S AR ARG PR 43 7 1)
WAL 27 oy BTk, BRI AR . 45
LR, A B IS AN HET HT 5

5 2

1 Zhou L, SungJ], Lin S, Jin Z, Ding S, Huang X, Xia Z,
Guo H, Liu J, Chao W. A five-year follow-up study
on the pathological changes of gastric mucosa after
H. pylori eradication. Chin Med | (Engl) 2003; 116:
11-14 [PMID: 12667379]

2 Miwa H, Sakaki N, Sugano K, Sekine H, Higuchi K,
Uemura N, Kato M, Murakami K, Kato C, Shiotani
A, Ohkusa T, Takagi A, Aoyama N, Haruma K,
Okazaki K, Kusugami K, Suzuki M, Joh T, Azuma
T, Yanaka A, Suzuki H, Hashimoto H, Kawai T,
Sugiyama T. Recurrent peptic ulcers in patients fol-
lowing successful Helicobacter pylori eradication:
a multicenter study of 4940 patients. Helicobacter
2004; 9: 9-16 [PMID: 15156899 DOI: 10.1111/
j.1083-4389.2004.00194.x]

3 Fischbach W, Goebeler-Kolve ME, Dragosics B,
Greiner A, Stolte M. Long term outcome of patients
with gastric marginal zone B cell lymphoma of
mucosa associated lymphoid tissue (MALT) fol-
lowing exclusive Helicobacter pylori eradication
therapy: experience from a large prospective series.
Gut 2004; 53: 34-37 [PMID: 14684573 DOI: 10.1136/
gut.53.1.34]

4 Wong BC, Lam SK, Wong WM, Chen JS, Zheng TT,
Feng RE, Lai KC, Hu WH, Yuen ST, Leung SY, Fong
DY, Ho J, Ching CK, Chen JS. Helicobacter pylori
eradication to prevent gastric cancer in a high-risk
region of China: a randomized controlled trial.
JAMA 2004; 291: 187-194 [PMID: 14722144 DOI:
10.1001/jama.291.2.187]

5 Nervi G, Liatopoulou S, Cavallaro LG, Gnocchi A,
Dal-Bo N, Rugge M, Iori V, Cavestro GM, Maino M,
Colla G, Franze A, Di Mario F. Does Helicobacter
pylori infection eradication modify peptic ulcer
prevalence? A 10 years' endoscopical survey. World
] Gastroenterol 2006; 12: 2398-2401 [PMID: 16688832]

6 Chey WD, Wong BC. American College of Gastro-
enterology guideline on the management of Heli-
cobacter pylori infection. Am ]| Gastroenterol 2007;

mia £#BE

BT, LAH A
FPCR&E R 84 4
TAw F & m A
THMH. pylori-
gyrA R H R L.
HAFLE SR
o) 17 SR AT
EE R Rt
gyrA KRR R K8
JLR Y IR T %
FEBEE R TR
Heik MMl gyrA
TR B S S

2014-01-18 | Volume 22 | Issue 2 |



200 ISSN 1009-3079 (print) ISSN 2219-2859 (online) HFREIENZE 2014F18188H 5228 5525
WA # & 5 102: 1808-1825 [PMID: 17608775 DOI: 10.1111/ Prevalence and mechanisms of resistance to
AL oM T EHF j.1572-0241.2007.01393.x] fluoroquinolones in Helicobacter pylori strains

k& B WA, pylori
AR R 2
w2 R AL
B ST A m F
B, THASE
RIAEHSA.

(49

TEE
Jaishideng®

7

10

11

12

13

14

15

16

17

18

Molina-Infante ], Gisbert JP. Levofloxacin in first-
line eradication regimens for Helicobacter pylori:
better test antibiotic susceptibility before treating.
Gut 2011; 60: 1605; author reply 1605-1606 [PMID:
21193443 DOI: 10.1136/ gut.2010.233015]

Qian |, Ye F, Zhang ], Yang YM, Tu HM, Jiang Q,
Shang L, Pan XL, Shi RH, Zhang GX. Levofloxacin-
containing triple and sequential therapy or stan-
dard sequential therapy as the first line treatment
for Helicobacter pylori eradication in China. He-
licobacter 2012; 17: 478-485 [PMID: 23067317 DOI:
10.1111/j.1523-5378.2012.00993.x]

Shah A, Javid G, Zargar SA, Teli F, Khan BA, Yattoo
GN, Gulzar GM, Sodhi JS, Khan MA, Shoukat A,
Saif R. Safety and efficacy of 1-week levofloxacin-
based triple therapy in first-line treatment for
Helicobacter pylori-related peptic ulcer disease in
Kashmir, India. Indian | Gastroenterol 2013; 32: 32-36
[PMID: 23224792 DOI: 10.1007 /s12664-012-0285-y]
JRAL, SO, SKIERRT, Mifmte, A28ar, IR, &,
PIEH, ZEA), $iaIk. SR E =BT
TETTHHI SR B A: 2 DAL BRI PRIT T
HEBR 74K 2010; 90: 79-82

Yoon H, Kim N, Lee BH, Hwang TJ, Lee DH, Park
YS, Nam RH, Jung HC, Song IS. Moxifloxacin-
containing triple therapy as second-line treatment
for Helicobacter pylori infection: effect of treatment
duration and antibiotic resistance on the eradication
rate. Helicobacter 2009; 14: 77-85 [PMID: 19751431
DOI: 10.1111/j.1523-5378.2009.00709.x]

Nista EC, Candelli M, Zocco MA, Cremonini F, Ojet-
ti V, Finizio R, Spada C, Cammarota G, Gasbarrini G,
Gasbarrini A. Levofloxacin-based triple therapy in
first-line treatment for Helicobacter pylori eradica-
tion. Am | Gastroenterol 2006; 101: 1985-1990 [PMID:
16968503 DOI: 10.1111/j.1572-0241.2006.00716.x]
Giannini EG, Bilardi C, Dulbecco P, Mamone M,
Santi ML, Testa R, Mansi C, Savarino V. Can Heli-
cobacter pylori eradication regimens be shortened
in clinical practice? An open-label, randomized,
pilot study of 4 and 7-day triple therapy with rabe-
prazole, high-dose levofloxacin, and tinidazole. |
Clin Gastroenterol 2006; 40: 515-520 [PMID: 16825934
DOI: 10.1097/00004836-200607000-00010]

Gopal R, Elamurugan TP, Kate V, Jagdish S, Basu
D. Standard triple versus levofloxacin based regi-
men for eradication of Helicobacter pylori. World
] Gastrointest Pharmacol Ther 2013; 4: 23-27 [PMID:
23667770 DOI: 10.4292 / wijgpt.v4.i2.23.PubMed]
AP, BT, TR JoS Ry B =TS S R
HROT 2R T BT B B2 AT, R
B 4E 2009; 17: 1160-1165

e, SKIRE. Ay R AE DU N R b
TETTHAT BT R R AH K 2010; 18:
1951-1953

Cattoir V, Nectoux J, Lascols C, Deforges L, Delchi-
er JC, Megraud F, Soussy CJ, Cambau E. Update on
fluoroquinolone resistance in Helicobacter pylori:
new mutations leading to resistance and first de-
scription of a gyrA polymorphism associated with
hypersusceptibility. Int | Antimicrob Agents 2007; 29:
389-396 [PMID: 17303392 DOI: 10.1016/j.jjantimicag
.2006.11.007]

Bogaerts P, Berhin C, Nizet H, Glupczynski Y.

WCJD | www.wjgnet.com

19

20

21

22

23

24

25

26

27

28

from patients living in Belgium. Helicobacter
2006; 11: 441-445 [PMID: 16961806 DOI: 10.1111/
j.1523-5378.2006.00436.x]

O'Connor A, Taneike I, Nami A, Fitzgerald N, Ryan
B, Breslin N, O'Connor H, McNamara D, Murphy
P, O'Morain C. Helicobacter pylori resistance rates
for levofloxacin, tetracycline and rifabutin among
Irish isolates at a reference centre. Ir | Med Sci
2013; 182: 693-695 [PMID: 23625165 DOI: 10.1007/
s11845-013-0957-3]

Marzio L, Coraggio D, Capodicasa S, Grossi L,
Cappello G. Role of the preliminary susceptibil-
ity testing for initial and after failed therapy of
Helicobacter pylori infection with levofloxacin,
amoxicillin, and esomeprazole. Helicobacter 2006;
11: 237-242 [PMID: 16882326 DOI: 10.1111/
j.1523-5378.2006.00407.x]

Saracino IM, Zullo A, Holton ], Castelli V, Fiorini G,
Zaccaro C, Ridola L, Ricci C, Gatta L, Vaira D. High
prevalence of primary antibiotic resistance in Heli-
cobacter pylori isolates in Italy. ] Gastrointestin Liver
Dis 2012; 21: 363-365 [PMID: 23256118]

Carothers JJ, Bruce MG, Hennessy TW, Bensler M,
Morris JM, Reasonover AL, Hurlburt DA, Parkin-
son AJ, Coleman JM, McMahon BJ. The relationship
between previous fluoroquinolone use and levo-
floxacin resistance in Helicobacter pylori infection.
Clin Infect Dis 2007; 44: e5-e8 [PMID: 17173210 DOI:
10.1086/510074]

Binh TT, Shiota S, Nguyen LT, Ho DD, Hoang
HH, Ta L, Trinh DT, Fujioka T, Yamaoka Y. The
incidence of primary antibiotic resistance of He-
licobacter pylori in Vietnam. | Clin Gastroenterol
2013; 47: 233-238 [PMID: 23090037 DOI: 10.1097/
MCG.0b013e3182676e2b]

Talebi Bezmin Abadi A, Ghasemzadeh A, Taghvaei
T, Mobarez AM. Primary resistance of Helicobacter
pylori to levofloxacin and moxifloxacine in Iran.
Intern Emerg Med 2012; 7: 447-452 [PMID: 21437583
DOI: 10.1007 /511739-011-0563-1]

Goh KL, Navaratnam P. High Helicobacter py-
lori resistance to metronidazole but zero or low
resistance to clarithromycin, levofloxacin, and
other antibiotics in Malaysia. Helicobacter 2011;
16: 241-245 [PMID: 21585611 DOI: 10.1111/
j.1523-5378.2011.00841.x]

Lee CC, Lee VW, Chan FK, Ling TK. Levofloxacin-
resistant Helicobacter pylori in Hong Kong. Che-
motherapy 2008; 54: 50-53 [PMID: 18073471 DOI:
10.1159/000112416]

Hung KH, Sheu BS, Chang WL, Wu HM, Liu CC,
Wu JJ. Prevalence of primary fluoroquinolone
resistance among clinical isolates of Helicobacter
pylori at a University Hospital in Southern Taiwan.
Helicobacter 2009; 14: 61-65 [PMID: 19191898 DOI:
10.1111/§.1523-5378.2009.00655.X]

SuP,LiY, LiH, Zhang ], Lin L, Wang Q, Guo F, Ji Z,
Mao ], Tang W, Shi Z, Shao W, Mao ], Zhu X, Zhang
X, Tong Y, Tu H, Jiang M, Wang Z, Jin F, Yang N,
Zhang ]J. Antibiotic resistance of Helicobacter pylori
isolated in the Southeast Coastal Region of China.
Helicobacter 2013; 18: 274-279 [PMID: 23418857 DOI:
10.1111/hel. 12046]

TR, WREESE, B, TR AT R B A

2014-01-18 | Volume 22 | Issue 2 |



RTIE, 5. WENEN A& EMABVITERE 201
ERI R Sgyr ARNRANIT. fEEaE [PMID: 17122023 DOI: 10.1128/JCM.01997-06] W @ 5
2010; 11: 832-835 42  Rajper S, Khan E, Ahmad Z, Alam SM, Akbar A, A X% & @342
30 GaoW, ChengH, HuF, Li], Wang L, Yang G, Xu L, Hasan R. Macrolide and fluoroquinolone resistance RTEEmED
Zheng X. The evolution of Helicobacter pylori an- in Helicobacter pylori isolates: an experience at HATH. P)’IOff‘f'_!?"%L
tibiotics resistance over 10 years in Beijing, China. a tertiary care centre in Pakistan. | Pak Med Assoc HAUH), A — R
Helicobacter 2010; 15: 460-466 [PMID: 21083752 DOI: 2012; 62: 1140-1144 [PMID: 23866399] A
10.1111/j.1523-5378.2010.00788.x] 43 Xuan SH, Zhou YG, Shao B, Cui YL, Li J, Yin HB,
31 R, BiHE, B AR A R A e 2 Song XP, Cong H, Jing FX, Jin QH, Wang HM, Zhou
MiZgyr ASLRIZE RN . i fEER ek 2011; J. Enzymic colorimetry-based DNA chip: a rapid
34:1100-1102 and accurate assay for detecting mutations for clar-
32 Von Groll A, Martin A, Jureen P, Hoffner S, Van- ithromycin resistance in the 23S rRNA gene of He-
damme P, Portaels F, Palomino JC, da Silva PA. licobacter pylori. ] Med Microbiol 2009; 58: 1443-1448
Fluoroquinolone resistance in Mycobacterium [PMID: 19628643 DOI: 10.1099/jmm.0.010785-0.
tuberculosis and mutations in gyrA and gyrB. Anti- Epub]
microb Agents Chemother 2009; 53: 4498-4500 [PMID: 44  Koizumi G, Kumai T, Egawa S, Yatomi K, Hayashi
19687244 DOI: 10.1128/ AAC.00287-09] T, Oda G, Ohba K, Iwai S, Watanabe M, Matsumoto
33  Shah SQ, Nilsen H, Bottolfsen K, Colquhoun D], N, Oguchi K. Gene expression in the vascular wall
Serum H. DNA gyrase and topoisomerase IV of the aortic arch in spontaneously hypertensive
mutations in quinolone-resistant Flavobacterium hyperlipidemic model rats using DNA microarray
psychrophilum isolated from diseased salmonids in analysis. Life Sci 2013; 93: 495-502 [PMID: 23994198
Norway. Microb Drug Resist 2012; 18: 207-214 [PMID: DOI: 10.1016/.1£5.2013.08.010]
22283604 DOI: 10.1089/ mdr.2011.0142] 45  Loeser RF, Olex AL, McNulty MA, Carlson CS, Cal-
34  Wang LH, Cheng H, Hu FL, Li J. Distribution of lahan MF, Ferguson CM, Chou ], Leng X, Fetrow
gyrA mutations in fluoroquinolone-resistant Heli- JS. Microarray analysis reveals age-related differ-
cobacter pylori strains. World | Gastroenterol 2010; ences in gene expression during the development
16: 2272-2277 [PMID: 20458765 DOI: 10.3748/ wjg. of osteoarthritis in mice. Arthritis Rheum 2012; 64:
v16.i18.2272] 705-717 [PMID: 21972019 DOI: 10.1002/ art.33388]
35  Miyachi H, Miki I, Aoyama N, Shirasaka D, Matsu- 46  Balow JE, Ryan ]G, Chae JJ, Booty MG, Bulua A,
moto Y, Toyoda M, Mitani T, Morita Y, Tamura T, Stone D, Sun HW, Greene ], Barham B, Goldbach-
Kinoshita S, Okano Y, Kumagai S, Kasuga M. Pri- Mansky R, Kastner DL, Aksentijevich I. Microarray-
mary levofloxacin resistance and gyrA/B mutations based gene expression profiling in patients with
among Helicobacter pylori in Japan. Helicobacter cryopyrin-associated periodic syndromes defines a
2006; 11: 243-249 [PMID: 16882327 DOI: 10.1111/ disease-related signature and IL-1-responsive tran-
j.1523-5378.2006.00415.x] scripts. Ann Rheum Dis 2013; 72: 1064-1070 [PMID:
36  Murakami K, Okimoto T, Kodama M, Tanahashi ], 23223423 DOI: 10.1136 / annrheumdis-2012-202082]
Fujioka T, Ikeda F, Muraoka H, Takigawa M, Saika 47  Grubaugh ND, McMenamy SS, Turell MJ, Lee JS.
T, Hasegawa M, Kobayashi I. Sitafloxacin activity Multi-gene detection and identification of mosqui-
against Helicobacter pylori isolates, including those to-borne RNA viruses using an oligonucleotide
with gyrA mutations. Antimicrob Agents Chemother microarray. PLoS Negl Trop Dis 2013; 7: €2349 [PMID:
2009; 53: 3097-3099 [PMID: 19380599 DOI: 10.1128/ 23967358 DOI: 10.1371/journal.pntd.0002349]
AAC.01552-08] 48  Qin ], Li MJ, Wang P, Zhang MQ, Wang ]J. ChIP-
37  Fujimura S, Kato S, linuma K, Watanabe A. In vitro Array: combinatory analysis of ChIP-seq/chip and
activity of fluoroquinolone and the gyrA gene mu- microarray gene expression data to discover direct/
tation in Helicobacter pylori strains isolated from indirect targets of a transcription factor. Nucleic Ac-
children. ] Med Microbiol 2004; 53: 1019-1022 [PMID: ids Res 2011; 39: W430-W436 [PMID: 21586587 DOI:
15358825 DOI: 10.1099/jmm.0.45642-0] 10.1093/nar/ gkr332]
38  Rimbara E, Noguchi N, Kawai T, Sasatsu M. Fluo- 49  Yin X, Zheng L, Liu Q, Lin L, Hu X, Hu Y, Wang Q.
roquinolone resistance in Helicobacter pylori: role High-resolution melting curve analysis for rapid
of mutations at position 87 and 91 of GyrA on the detection of rifampin resistance in Mycobacterium
level of resistance and identification of a resis- tuberculosis: a meta-analysis. | Clin Microbiol 2013;
tance conferring mutation in GyrB. Helicobacter 51: 3294-3299 [PMID: 23885006 DOI: 10.1128/
2012; 17: 36-42 [PMID: 22221614 DOI: 10.1111/ JCM.01264-13]
j.1523-5378.2011.00912.x] 50 Nagai Y, Iwade Y, Hayakawa E, Nakano M, Sakai
39 EihE, EERT, TE. ST v A T 2 T, Mitarai S, Katayama M, Nosaka T, Yamaguchi
g, e A S k24t 2008; 16: 3060-3064 T. High resolution melting curve assay for rapid
40  Garcia M, Raymond ], Garnier M, Cremniter J, Bu- detection of drug-resistant Mycobacterium tu-
rucoa C. Distribution of spontaneous gyrA muta- berculosis. | Infect Chemother 2013 Jun 23. [Epub
tions in 97 fluoroquinolone-resistant Helicobacter ahead of print] [PMID: 23793795 DOI: 10.1007/
pylori isolates collected in France. Antimicrob Agents s10156-013-0636-3]
Chemother 2012; 56: 550-551 [PMID: 22064536 DOI: 51 Reed GH, Kent JO, Wittwer CT. High-resolution
10.1128/ AAC.05243-11] DNA melting analysis for simple and efficient mo-
41  Nishizawa T, Suzuki H, Umezawa A, Muraoka H, lecular diagnostics. Pharmacogenomics 2007; 8: 597-608
Iwasaki E, Masaoka T, Kobayashi I, Hibi T. Rapid [PMID: 17559349 DOI: 10.2217/14622416.8.6.597]
detection of point mutations conferring resistance to 52 Guillard T, de Champs C, Moret H, Bertrand X, Schef-

fluoroquinolone in gyrA of Helicobacter pylori by
allele-specific PCR. ] Clin Microbiol 2007; 45: 303-305

(49

Jaishideng®

T

e WCJD | www.wjgnet.com

tel JM, Cambau E. High-resolution melting analysis
for rapid characterization of qnr alleles in clinical

2014-01-18 | Volume 22 | Issue 2 |



202 ISSN 1009-3079 (print) ISSN 2219-2859 (online) tHFHE LIRS 201415180 5225 5288

isolates and detection of two novel alleles, qnrB25 and and identification of Theileria equi and Babesia

qnrB42. | Antimicrob Chemother 2012; 67: 2635-2639 caballi by high-resolution melting (HRM) analysis.

[PMID: 22850691 DOI: 10.1093/jac/ dks292] Parasitol Res 2013; 112: 3883-3886 [PMID: 23990047
53  Salim B, Bakheit MA, Sugimoto C. Rapid detection DOI: 10.1007 /s00436-013-3581-2]

S WE B FEA

ISSN 1009-3079 (print) ISSN 2219-2859 (online) ~ DOIL: 10.11569  20144F FAL I 1 th %5 Hi i
WA IR A A T

(ERFATWRZ L) BA. AEDELAAH®

BRRR AR AT [ BrbrvEF] S ISSN 1009-3079 (print), ISSN 2219-2859 (online), DOI: 10.11569,
Shijie Huaren Xiaohua Zazhi/World Chinese Journal of Digestology], & —AHKHE N30 . HIRKX.
RETIAT BB (154837 T3 T s 2% RO 993 27 & SRS RF IR F S U [RIAT PP ) T s, B AEdk 18 N & v 5
994 27 UG 2 A0TSR I PR i B8 RS RATE SUAH &5 1) s B I PR SO DL G B 25 28 VPR 1 i) S 3, A el —
AR, RN RREER . A B A AR nT DUR IR — AN AN Z BRI T & SR o 2 SRR A 30, T MR LAk
BT T DB 0 b i, B LI S X e s S ARSI B 45 T AR R R4S, A AT i A e R
AL — LA ).

BT ATFAEELZSb, (AR AT ARG 1 55— AR (A2 05 15 1 7 2 JRU, BV s 1 SC AT 4 Bt
W AR TSR S B A R, BT SR R ATV . MOGHRIE . BUR AL, N
TN, B FATPE.

(R NEIEY REMAREREE. B B T BR, S8R0, B+ i
FEABE . APIESOG . BEIRNE . IR WBIRE AL, JRATIR . BMEae. et Am %, L EiniE
BN, ik AEREEMZA, EIEIEE. B R R A,

(A NTH AR 0 H bR R s 0Tt 1 T8 M = AR T 2% A0l ) %2 SR VP8 B I PR 52 e AN S Al T
HMGE G R LERE ISR, IR SRR B, PEZS%. Y. PRESS%. 2R
L B AMNIRIT Y. B SERIF T S R AR RF N R LR T &, TR AR, B R RS

(49

kR £ 3

Baishideng® WCJD | www.wjgnet.com 2014-01-18 | Volume 22 | Issue 2 |



RN
JRnishideng®

Published by Baishideng Publishing Group Co., Limited
Flat C, 23/F., Lucky Plaza,
315-321 Lockhart Road, Wan Chai, Hong Kong, China
Fax: +852-3177-9906
Telephone: +852-6555-7188
E-mail: bpgoffice@wjgnet.com
http://www.wjgnet.com

ISSN 1009-3079

ORI iy

© 2014 Baishideng Publishing Group Co., Limited. All rights reserved.




