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Abstract

Antibiotic-resistant Helicobacter pylori (H pylori)
and the resistance rate are increased due to the
wide use of antibiotics. At present, the detection
of antibiotic-resistant H pylori is focused on the
clarithromycin and metronidazole resistance
testing using PCR-based molecular biology
techniques. However, PCR-restriction fragment
length polymorphism and real-time PCR
in combination with melting curve analysis
techniques have a broad prospect in detecting
drug-resistant clarithromycin. They can detect
it from tissue biopsy and stool samples, and
thus can be used in detecting the resistance of
a wide range of antibiotics. Western blot and
PCR- restriction fragment length polymorphism
can also detect the resistance of metronidazole,
and can therefore develop into the routine
procedures for detecting drug-resistant
H pylori.
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KA VIR AT 18 (H pylorn{E NFEPALSET 2, B0k
Mg, H pylori G 55 EE £ . Wt
i~ 199 DA O DG AL ZU(MALT) ik
EUR B VIMOE, H pylorilfiE G 5HRG, EEx
FBIX B A A R U Bl B
JZ N, H pyloriT 25 AR K A2 B4 L
T, B e BB G . B #OEH pyloriiy
2 R ERYEY, L 2402 3 BUR BR A T7 2R I
TR N WA pyloritRERIGTT H FHPLE
A whimE. ThM FIspsk, UM R
KW IR A, K2 HH pyloriF M X L4 A4
MM 2552 h AR SR, G B R 5 A F il
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JEURIG WL 170 70 1 A AR T, T 253
DRI A (RS T BE N H py Lori K 2 1) W KL
H, Joie MG (1< 25 3% T 308 2 250 i
TR A AN [ 5 N5 T, A S, AR SOt
HRTXTH pylorilis 245 RS U ) d5e 8 1k A —

1 H pylorixdFe i1 B RMZIBVERTN

SLRL R AR 6- IR R 2R, S T
N ) Z RN BE R B %2 R AN
P A RE VA AR T IR ME p HL S ¥ T IREPE Kepo Jm 2B
VIR 285 BIER DS, B, 154258
YLl pylori —BREDYBRIGYT T & hf HAE 8 &
IR, SORL AR PR LS 25 5 &
NFAEA MR, SZESE%a 4, 1EHT23S
tRNA VIX ) 2 IKF RS B, i) 22 iK% 1, 5%
R AL I AR, PR AREESE K, AN T 446 41
PR LTI B, IR IR H 1. AE 2 PR v
o7 55 2% N B0 PR A ARV 249 B R (1) AR B 23 43 il Ay
95%F140%"™). S TF-H pylorint vt 8 2 W 2541
i, bR S SEH pylori 23S TRNAFEA
L GEAR | T b A R S AR A ) R D,
RAAT AL FEA2142G. A2142C. A2143G.

A2143C. T2717C. T2182C. A2144T.

C2245T. T2289CHE!" 1 L 3 B AR 7 phi it
A2142G. A2142CHIA2143G. i beid & i
N 53 T2 ARKNH pyloriii 25 VE B 5256

FENTERE AL B, DTSR %20
T B0 R R TG GRS WU PR S A5 A S A ) T
AR ERIE T FEY S PCRECAR, Johiz 4
K AT, A A A A (RS T AT AR LR

1.1 ReBa X -FREERBEKE S SR
S M AR (PCR-Restriction Fragment Length
Polymorphism, PCR-RFLP) PCR-RFLPJ&¥ H 1)
LR v ByPCRY™ 14 Ji, ) FH 22 b B 2 P9 D) vt
PGP AT IR V), A PSS R P A 2 AN
A (R4, AT 7= A AN [ 1 F ik 3%, T ok
bR AED I LRI AT RS I 4 JE 48 . Fontana
et al"V5E R I A PCRY K 21783 bpH23S
rRNAJEDR, 53 10 B R RRE 5 B2 35 2 100%,
SR 5 PR 61 PE N VI iEBsa 1 A2143G, Mbo
(A2142C/G), MHha 1 (T2717C)V)EH i B,
A LUK 23S rRNAFE K] 55 9848 ()47 £, Rimbara
et al'"" ] #.30P CR-RELPH A I AT (23S
rRNAKEDH 1) fU8 A, 45 RALT 25 Rk (MIC>1
mg/L) Rl I A2143GA7 A RAE, Sevin
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et al" 7 200 HH A2 143G RIA2 144G A A5,
HIRAR, Sl 85 FRH pylori KA T 2w
JrAHEL, BRIk A . ERG, SRR
O3 P AR I 7532, AR N FH i 35¢) el AR AT

1.2 52 8% 2 2 PCR(real-time PCR) 45 Bl th £k
(melting curve) 7} T HAR I 7V R HE A J5 3 2 55
W BR R 5 B &5 B i, R DG O A 3 K (5
S XU AR RE R B (Tm), PR 5B 58 4 e %
B 1) Tm A b SN S H TC I (1 T {22 55, Jd 3
LightCyclerSZ iy il FHt i Cy S 2 a5 5
AR LA LightCycler /4 A sl il ih 28, T
FFAS [958 = P T mi, {8 ) 1) B i 24 2 A1 )
5848 Schabereiter-Gurtner e a/' 3 JT] SZi 2 1
PCRE A At 26 70 AT I 73, o0 A 924
H pyloril &Gt B A LhRA L IATRRA, 450 5
NIV AERIH pyloriff L% A 63°C, A2142CHRAR
() TR B AR B 458°C, A2142GRTA2143G 5748
) TR AR AR R B R 54°C, T B-testh il £ i ks
AR, i 2 B 1) fe/NTERT IR FE(MIC) = 1.0 mg/L,
924 A AT 1 LI b F i 2, AHELZ T
S 5 BEP CRAS I VG A4S 2L 2376 9l i 24, (A
KW v A7 8451 it 24, TLREUBRE Tk 64%, i 7 4)
5l R94%H97 %, 177 v TR SR MERA, B nT LA K
I 5 437 55 2 25 56K LAAR, AT A pyloril
Y (1 B SRR S FE AR B T 90% LA b, Sl
H pylori &7 Ja 1 B 1) — P ARG PR ¥ 7 k.

1.3 ®*ERAZ%& KX (fluorescence in situ
hybridization, FISH) PCR-FISH/Z K DNA%] 1]
FERRAB M A% AT IR 70 T bR ic (Wibiotin-dU TPEK
digoxigenin-dUTP), 4 i ¥ pmic I ERET H 2 AT
FATF Y AR DN AL 4EY) v b, B 59608
T AR B B P S R E 7 TR e 1k 4
RS MIDN AT HIAE G (AR DN AL 4 [ 1) e
BL. H pylori%} v $i 55 25 25 VE 134N 9848 A7 fin]
PUEF SPE 2 ClaR 1(A2143G), ClaR2(A2144G),
S ClaR3(A2143C)HRE Frbric, ASIAl ) 5EAE 47
RO AR AR R B DR, ClaR1>64
mg/L, ClaR2F1CIaR3 R & 4 8-64 mg/L*?,
Morris et al*" N 3 a3 ok i g i e S it
REAR, M286BIH pylorisi = FIVEIIREA T, B
BLIE 3 548 e 7 25 25 SRR AR F13 3491 7 vy 75 3%
Mif Z5FEA, ST PCR-FISHIRL UG AL REEATI0AIE, 45
SRR IHPCR-FISHAY S h7 85 2 i 247 Rl () S0k i
1K£94%, 5 IA86%, F H.IL I vk vl LAUAR R H
TG O 2 (R B B Rk T VR 9T R,
A7 e 7 47 B 220 25 FBUR TR 5 B, B

AR G A 0
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mia £ BE e MATAEBLIE AN B E BR 0 B R AN LA LA AR I bR 1L 1) 70D NPT A 2 2 i

PR E er al e
H pylorit 2 &
KR P, A
H pylori % 747 9%
FL A2 ALAH)
AR K KR A
W& 97 B A Ao I
K H pylori i
W) T &M AT
T % BRSHT.

E YT EATR o R 7S VNI & R S TIN
i ST, ZRWH pylori &G N XK
R P9 RS HTAE 2 Bk £ v,

1.4 VAPCRA A ah oy T W & 2k A8 & 3% 20 A7
FH AR(PCR-based denaturing high-performance
liquid chromatography assay, PCR-DHPLC) PCR-
DHPLCHE I 22 4 Y g B AL 5 T A A F) RS 7>
AR A OUBEDN ATE R 70 36 A5 1 B ANl
B TEBT. 4 T MARBIDNAZPCRY 1/
FEUEXURE, H TR IO A ) S B R, PR A
YR IR “sal” , SEb S aiE A
PRHIDN A1 7 (56 4% UL BT A [R] 5 0UHE ) F it
BERFAEAN R, A2 IR TERI A E T, SR
BEDNAST T 5 T BRI Y TR 4k, 5[ 8
FARI S5 B8 I BEAR, R 56 T [R5 0URE 50 ot L
K, AT TEAL A AR ity LI S Y 0L [
PSRV A D RV T A, AN & RAZ 41 1)
A it U A T 500U PR UEE TG . s b mT A
AT BN BRCHE PR A L A N B R ) S O
B, Mg R ME R, AR5 1A ] 241
Gy BT 7 VEAA 58 SAR T B RIAT 55, Posteraro
et al* ML 7 VLR OABIH pylori G HIREAR, &5
RKIUA S UBIAEAEXS TR R 3R T 24, S E-test
A 56 45 R — B, AU RE ARy S B R IA 2
100%, J H. 23 B il vy 5 1461 25 TR VDN A7
B, RIAT25HIA2143GRA, 15H1A2142GRAZ,
THIA2142CHRAL, ILANE R T 361 T2182CK A,
1IC2195THRAL, M2 —Fhfii 5, DU, Dhfie
SR R I A PR AR R B, A M PR A DU i 24
DR AR 1k W e, H 2 X RE R BEREAAT TG
RAGE B, 5 B LGP0 M 4 fe s th 2
1.5 AR R R»>HIZK(preferential
homoduplex formation assay, PHFA) PHFAJZ AR
5 TR 50U A5 S U OUBE G 58 T8 B D 3, R L
PRIC X EEDN AZRET 5 R AR L I XU EEDN AR
A AT AL ARE, PR ICHIDNARIF A5 R
PRI IIDN A F AR [R]IN, [R5 XUsE 2 8] w] LAk
ITAAC. T ARPRICIDNAZ 1R, XUbR
L HIUEEDN A LR 25 /b, 2 DN A
Fe BUASA R L AN — A AF A 22 eI, [R] Y8
MUEEAR SE T B, XUhs e AUEEDN A% 119 LR
PR AERAFIEFEDN AT, — 5 bi g A=)
HIMDNAGE ]S A 38 5 2R 38 L R) 2R
H ) TEHE T 28 0 25 B 0 i i o A L, 24m

1% 5 (p-NPP), 547 DNPHIDNAREH A LAl it 5
EEARD N PHLAA Fp-NPP&E & A& A= 1) i 7 S 3 33k
AR, S B4 5T XEH pylori 23S TRNAFER
5 SE AT R GAR R bR AU ED N ARREE, 7] LUK
Wi 25 () A HE N Maeda er /™ v I PHFA
TEA1201H pylori & Hx 1) i #23S rRNAJE K )58
AR, RIN33TH Al A R AR R, 38451 kA R
AHA2144G AR, 3THHI A7 AT B A8 1R R FH 58 A8 1
TR B L (30 A2144GRAE, 51| A2143GRAR,
20 A2144GRAEFIA2143GRAY). S L IR pEFa R
AR LB 52 186 BIH pylori &yt i3, 453
WRPHFAN 2 1 26 B A B AR G 11 1499 A
147151 76 350 T W5 545 B 25 v 160 S /N 00 i A 255 /N T
0.2 mg/L, AH58AR BRI e (1) 1 8451 S /N B R 5
HERF3.13 mg/L, TMAE 1B A B Rk I G 1) 99
Birh, 10451 B /NI A B /N T0.1 mg/L, 9% KT
3.13 mg/L, HBUKEILFI95%LL F, Jf H 5PCR-
RFLPAHILGHE, PHFA S KA 352 il DUAS il 281
10N FE K38 VLA pylori, Ko H i 24 12 KA
U A TR R [ IR SR 1)

1.6 Fowey 44 3 R ) 4248 52 F b ic i 5 A D0 A%
% 55 R bRAc 10 B AL DN ABREF 2448, H RTHFSY
2 M EPCREMEIRET 73 HT(PCR-line probe
assay[LiPA]). PCR-LiPAKMA pylori 23S rDNA
AR AT, RIZEFIPCRI T, BUAEY FEbrid
51 Y)2k4 #9238 rDNAM KL B, B9
FALIPCRY 1Y =WV ), 155 8] 58 EAH R 4T
YN B IRRE IR SE SR LT R IR B 2428, AT 22
HIERAR K RAZ WA . van Doorn et al** il it
Z L SEIR S, TEAS R KON AN L5 % 11299
BIH pyloril& G0 B b, T /NI B B
56 DX 43t 1334511 i 24 s A R 1 69451 S0 JRK v ke, 17
HFHP CR-LiPAF AR I &5 FEAE 133451 i 245 7
PR 127404775238 tDNA /558748, H R 3o As fr
FA2143G 545.2%, A2142G533.3%. T2 A7 A
FEAF1519.8%, TE169FI U B IE T 16741 K K AE
FENGEAR . JLRIUR SRR S FE AR E95% LA |, ik
D3 VEHER AT A, I HLRT ARSI 22 AN i 245 5 IR
RUISAR, Hm IR & BT 5o 2.

2 H pylon StEE KIS 250 E RN

AEH pylorr W REEEK eI i 254 5 F Ty,
PR FEWH pylori IR R, HadiE, =20 M+ b
7 555 5+ P I ) = PR 2 T TR A 80U A A 1)
H pylorif B2 h83%, 10T TR 24 B bk IR i %
Nk 63%". FHIEIK IR 2507697 H pyloriTh - %
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PR E R EAT PR S A 30 i R B4R 21 3 i il
IVERR, 8 J5 7= A2 W RS A7 AR R R e i AE
P51 DN A 45 R4l P61, wF T
H pyloriX i EER M 2515 1 = A2, 2T
eV AR AR I AR R B AP, H pyloriti
ZAMEIEIE SR, f35: NADPH#E 24 4biE R
fitf . AAEURION APHANFEIE G . kI8 5
FA R AUE B A AR, HrPrdx A BE R g 5 1) 48
AU (RN A D P HA 5 I8 i gk = 24 IR0,
rdx ALK RARALFE G AL AR . 4 LA Fr
Bk, BOEANGE, W I I R, 2
H pylori iR AR 24 1) - HLHIP H
Jerdx SRR iy 2588 BEASAR G, 1T H R B
29 AR K A MU R d xR IR W L 4R 58 A, I
JEACF LR (#5855 oM Frx AL IR (4 B 35 3%
AR TR Frx Bk R (4 it 4k 400 SR 2R 11 28
U rdxAFER . rdxBIEIR . porAFE 5
AT e SE M pylorit it 3 K sk 25 4 1) i
24P Han et al®WF 57 Kk Blfrx A SR RAZ e i
8 frdx HE K TR T BRI 245k

HERTE LK 2 25 W 1R iR 24 Sirdx e DR AN
At S A 3 i T ) 5 DRI AR A O, L B H IR
WE I VAT v A 43 B 7 3 A A R e ok e
KW 2. A NIIET A pylorifit A 3 BUK
Mk, WERIERERSRR L. E-test. WS H
VLA RS I i 5 K 1 288 2 Wy it 245 5 THI 1A 2]
TR R, Hixee vk o, P m, RS
HESRIR A, # B NI, 4 EE AR
g e NG, H RTRE FE R I PR i 24 P ARG -
HFR S TFLEDE R,
2.1 %% fPif ik Latham ef a/®" FHPCRY 1926695
PR Irdx ALK, 3738 7= 4 48 BRI A ) g
EcoR 1 and Pst 1 WgU1 & 1) BRIl VE 7 B i A 31 )i
Fi R AAPMAL-C2 I, FSRAUEMTLAG 25
HEIMalE-rdx ARl 85 (M, 66 000), F12% [G5E
SR ARIER T, 6 wkZ J 4 B 453 2 HirdxA
AP, TR S VR R 75 %, R PER
Prrdx AT HHUAKT NN 24 B AR, 45 R R I2 7Rk
FEL i WA i 25 1 R AT 2S KR AEAEM, 24 000 rdx AR A
(R A A D (93 %), 1113 174k FF A WA i Jak
PRI RIE ICER (1. 7 e KA S5 2 e A
WL TG 52 Wilrdx A 5 TR R TA TR i 24 R PR, A4
L F A% 17 IR P 51 40 BT B 8 R LIV R/,
SR ESCA R () FH T AR PR RS DN 7 v
2.2 PCR-RFLP M4 et al**F|JIPCR-RFLP
Yordx AFER 5y R FE R R rdx A LR T AN
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rdx AR IR, [R]InF 55 HORS W 24 1EAT SE 12
T, BB EE X, Hrdx AR 118 b 24 g bk
17 84%, UB R 15 16%. 7] LN AirdxA LK 11
HIIEH pylorfiif FAEME IR RS A, W SR sk A
IT 24, i 24145 K.

3 H pylon 3P FEAMZAAVE BN

B SETG M S T 9T H pylori G ME—B I
Wehe 259, HXH pylori(IMICHEHAR, BN B
TG 25 e o7 AN R 4 B RE, 55 40 B ) T
HRAEGERAMS S, THH MRS S-S 34
BAET.. T X iR 55 & RGN 4 &,
WOVR 2 # R 455 R i (penicillin-binding
protease, PBP). /& i 22202 4 Fh i B AR 12
M T-BURIGIT, 1BH pylorit B S8 AR i 2547
A /D DL St Bl 5 P AR 245 [RLH pylori# Kk
B AN 2 B N IR i P, L E PR () 75 5 2R 46
A R AR 7 5 | AL e SV FRIR 24 1) B L. Dore
et al RO [ 5L PG AR 245 BR AN AT 3Tl 7 A7 2 45
A EAM(PBP-A. B. C), .PBP-DH2k, U
BT PBP 4R #A . KYIPBP-DRIE K
ARAEH pylori %y B S P AR 1)1 24 v ke 24 .
DeLoney et al* {38 (145 5 9: PBP145 45 fiE 111
T B AAE EB- P BRI SR P AR R R )T
Vo MH pylorrit B SEPUART 24 (1) 3= B R K. 784y
TP L RPBP 12 I R 5 971 kA e Ay
SEPBPEBT MRS G N, IF H Ak
EHEENREW N TH pylori R TFREAB. C
(45 R ez i R B, HRTRESTH pylori%t i 5
PRI 24 55 ERT Al 19y 7796 AR /b, ILH pylorikt
W] B 7 AR ) g /N0 T AR S TR AR A AT G — T
b, Gerrits et a3 H [ 7/EPBP1ASE N £ F 58
AR AEH pylori Bl S5 R 24 (1) 32 25 A,
H AT IS RIS 2 T o 1A HR
A INH pylori X} B B PH MK 24 (1) 7] g

4 H pylon S EVE T Z89E RN

BEHH pyloridy v s 25 F FRY 2 (1) T 24 2
AWl b TE, MR ) AR BRA pyloriTf)
PiAE ZE N ST IR T Y, St v A 2R 24
FRIRIF 50 tho oA 22 15470 o i il 2 24 4
0 2 B 52 o 2ok R b T 7 TR DN A[] i g A
D ALV A R, DTS 4 1R 1) S5, 1
EPUEIGTE. DNAMEREIRIA B ASIE AL )
Al tgyr ARl gyrBAE K g, 1M ¥ b S A BTV 1)
CV AL AT N ENE 47 533 Fipar CFlpar EAE A
gt Hrdrgyr Afpar CHE R 5848 T B i 25 e

WA # & 5

KA AEE A Sk
RATAE, 2T
B A H pylori*t i
& Fahatgh R
w2 K F A
K&, FHA5 B A
ERGE 20 Pt
MR R R
B Al e 2h AR
) AR B ST
R R 4 F R



514 ISSN 1009-3079 CN 14-1260/R WL OBZYE  2008E2818H 55165 55687
-\i&%’ii{z&* B, GEARAL R TP ) XCIBOPR A 1 s T i 2 A 2808 DY PR 38 (1) BRIl 32 22 4 B IR 9 1
;;LH p},/oj}glz] YL5E X (quinolone resistance-detemining region. VAR BRMIRVE, (H 2 T Z2te . 2hint, JF H.

0 w24 AL 8 B3 AT
o, ¥R G
H pylori 494k ik 3.

QRDR)™, IXANX Ik Py & AR FE R 5845 45 S 30K
73 20 vl A s T T 24, WESE o, H pylori
o 1 s IR 2 B 2B 2R R 2 LA T g
5[] g i ) gy r A BE RIQR D R IX 4 P 55 58 A% i ik
(I, gyr A FEIR 5450 N P 4 FE MR A7 i 2
A 8TRLR A WG RAL I W 1R, 8841 N2 IR R
BNEAMR, I RE IR RZ NN AR, B
KA, SEBREIRY, tkohCattoir er al™k
LT AN B B 58T 1553 0l A 867 R A H IR 5
AN REWNE . 8TH TN EA TR TEAL A S i 28 IR
87HL R AW e 542 Ay NI IR, I HLR B 5 iy
SIN AR RAL S5 H pylori Ve Wil hiE 1)
PRAFVE 254 5%, HAiH pyloriftAL S IR i
AR ZR AU RIS TP A AR B i G R AR AN S T R
&, Glocker et al® N 92 € FHPCRES &9
YR B #  H R (fluorescence resonance energy
transfer-based real-time PCR)XJgyrA 3K BE1 T4
W, 25 B 87 A7 2, K5 T ks IR 5 738 VT ok 1) e
WA 48.7°C, 91V 28 Hk I8 ok DR 5 A0 1) At it P
3K 58.5°Cy 52°C. 44.6°C, T BFAE R Bk
(IR BELRE 43 ) R 57°C F147.4°C, AT AT LAAS: Wl
HH T I U T 2AS 24 ) T 2 T R R, O 226 HH U
S VAR 25 A TH pylorifRBRIGTT .

5 H pylon33TOA R ARV E EAT

VYRR 35 & — Bl BN A1 VR TH pylori &G
P, BN BT gy, DIk sl 4 &
R BRI 30S /N0 3, BH 1E 85 (1 501 3R 7 o
EFIBURH I E K, EEMLE S ST 168 rIRNA
DX AR H R T JLAE R R, DY BR 2 2 1
SERRN. Dailidiene er al®Y 22 159411
PRI 91 v 43 2t 7S R DU PR 25 TR 24 R R R F 9
RIL16S rRN AKE K ) 548 1 5 BVY 24 2K 24
(= ZEHLHD. L0 B SN 25 T Ak AT A
JE16S IRNAKER K ERAR. Gerrits et al™ K,
16S RN AL A 1] = Mg X A G A926-928 58 4%
NTTCHH pylorix VU2 7K P [ 24 (MIC
8-64 mg/L)H 5%, 1 WA IE ) B A Bk
X IR 5874 W 45 U /KT 1T 25(MIC<4 mg/L)
S H pylori £ K (9% 1. T Nonaka et a/™
WEIT R IL16S rRNANI965-96 747 1 (A% IR 1)
B e AR DU IR 2 IR 257G 6. H AT L 24
U A a2 b 7R 16S IRNAFER 848 |, b
5 WA T BT T A P T 3 P A 2 T I TN
K.

MG FES R P AEAEH pylori: K BN8 . Syl oAl
G 5 G I A, A R 2 36 R G )
BUEIE S TR, S EPCRECAR K
JEE 1 A HEBR I MERRAS I 16S rRNA £ 5 AR 1) F2 38
HARP™ Lawson er a/™"F) ] Sz i EPCRELA
MI006BIH pylori & G- £ H R I Y 18491 23
X DU PR 22 AR T R0, L B A R R 10 o
WREE68°C, 1M AR A A928C I fift ik i i 4 66°C,
A926C R BEIEL S /£ 64°C, A926G I iR BETEL Ji
J£63°C, A926T/A928CIHfAHEL & /262°C, =4
TR IE XS A G A926-928 5745 4 T T C I fiff 4k it 5% /2
61°C, Ml vl LUl 52 H pylori PR FTE 2451
THRH pylori (Wi Z5RBUN LR EM VR TT
U5 FA AR EEAE A, LRy AR
DU AAR B Ky — Fofr PR RO AR B 11 5 1%, )
H pyloriiif 25 RIEATRL, )32 8 F 211
PR, Rk H AT i B a5, A ZEANIZ 1K R
SR IR N BN IR, F5 I K = 2R
PGB IIPIA 2R, 1 EH pyloriIRRER .
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