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Abstract

AIM: To observe the antibacterial effect of anti-
biotics combined with proton pump inhibitors
(PPIs) against Helicobacter pylori (H. pylori).

METHODS: The sensitivity of H. pylori clini-
cal isolates to clarithromycin, amoxicillin and
levofloxacin was detected. The sensitive (n =
5) and resistant strains to clarithromycin (n
= 5 for each), amoxicillin (n = 5 for each), or
levofloxacin (n = 5 for each) were selected, and
the minimum inhibitory concentrations (MICs)
of these three antibiotics and the two PPIs
omeprazole and rabeprazole were measured.
Fractional inhibitory concentration index
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(FICI) was calculated and compared between
groups.

RESULTS: The FICIs of all combined antibac-
terial tests were less than 0.75 both in sensi-
tive strains and resistant strains. The FICI of
antibacterial test of rabeprazole combined
with levofloxacin against sensitive strains was
smaller than that of levofloxacin combined
with omeprazole. For resistant strains, the FICI
of amoxicillin combined with rabeprazole was
smaller than that of amoxicillin combined with
omeprazole.

CONCLUSION: Omeprazole or rabeprazole com-
bined with clarithromycin, levofloxacin and amox-
icillincan have a synergistic antibacterial effect. The
antibacterial effect of rabeprazole and levofloxacin
against sensitive strains was higher than that of
levofloxacin combined with omeprazole. For resis-
tant strains, the antibacterial effect of rabeprazole
combined with amoxicillin was higher than that of
amoxicillin combined with omeprazole.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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FRIAR B 2 G,

BAEIRIR b FRRBRA. pyloriVf1 7514 2& =1k
SR E Y BYTVE RN 522 f(proton pump
inhibitor, PPI)FIH FlipiAE ZBA BEPPL. BRFFIFITH
LRGN S (DN SIS NN 21 i
IR N7iiY 7 NN R L IR A =3 3 W VARE ) 3 /e
WH. pyloriFIARUNERRFR L S0 20 B U AE R
BT IR KARAT. A S8R FH AL A R 1A 0 o o7
BEER . BB PU AN e SR ID B A S P ATP P IS
(BRI DLR MG B A S S IR A
T ¥4< ¥ (minimal inhibitory concentration, MIC){E ]
Apfk; I T A FICHE $(fractional inhibitory con-
centration Index, FICI), Wi 55 & BT B RN,
TROTPPIN HU A BB AL pylorifE FHIRE .

1 SRIASE

1.1 JRIEBERH. pyloriFEARNCTC11637H]
SS1, FRIG T r [ 5 T 7 4 ] o O A B Tl By
BRI, H pylorili R EMRIE: T8RP 4K 5
ST — NRERL . SR FHEB S A =&
B AN BT PH T L R B R N B B SR i
HABMEE & BEm. T RmEREEon). o
A L 0 Bt i R 75 (R U AE R A IR A
A]); MHBE G 77 2 (U R AR P07 A PR
Q] BRI AT 4 2 (B PH S 2 BE S S
), 22UV B (B 24 b e E BT B
130455-201005), B < P AR (H [ £ 0 24 S i e
W7 BE130450-200705), widi 5 R (HE & 2
W SE BT ST 130558-200902), B ER M A4 T
W) A PR A 7] 73590-58-6], ‘& U4 M ([H
FARMEY) R 9 100658-201203), 1 i 27 A48
(HAR =R N th), H pylorids N (5 E
OXOID” 7] SRE0147).

1.2

1.2.1 H. pylori : TORRAE, K
o 2 2R B R TR R T B A LU I B T 4 97 A
(10% ¥l IR 2T 4E - 1), 7 85 97 72-96 h, #
SN P AT S e JRERIG A, py-
Jori 16S rDNAK: T EPCRY 18 (S I8 SCRR[S]H 4=
TAM( AR AT G RH. pyloriFi 714168
rDNABE K PCR 5| W) AT 4 € . 4 BH P B ik ik
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TSR + BASSHI

ZERNE + BRI W

POIESEOMR + BASERI Y

BAZ TS izt

BRER

254K BURER 254K

0.500+ 0.000 8.800+ 2.880
0.175+ 0.060 1.300+ 1.080
0.325+ 0.162  7.500+ 3.750

0.450+ 0.080
0.175+ 0.060
0.275+ 0.137

4.800+ 4.480
1.100+ 1.160
3.700+ 1.850

0.250+ 0.100  3.000+ 0.100
0.056+ 0.030 0.900+ 0.480
0.194+ 0.096 2.100+ 1.050

TG TR, T4 1H-80 CIRAF.

1.2.2 H. pylori - IR E IR
S0 bR AE AL 3 D2 1) 5 1 B T RS I e
FR BISEPERR ., R B RURE, Wi s
F=1.0 ng/mLAN 2, FIZZPEK1.0 pg/mLY
N 2, 22 AR =1.0 ng/mLF TR 2.
123 MIC : $kEL
e B B A 24 B R A BURR B R SR L BT BE
AR 245 T PR AN ORI PR &S PR e S b 2 i
24 bR PR AU TR AR 25 SR, T8 I B A VR S B
A R IMICHE. ()P EFPPIZGY) H kv
FH R 508 B R AN 24 B AR MLTC I 5 - Bk AL
pyloritEvE, CLAEEEERKECHI B 29 T-2.022 KR
HEMRE(6X10° CFU/mL), &85 pLE W AFh T
EARFIKE.125. 025, 0.5, 1.0, 2.0, 4.0,
8.0f116.0 ng/mL)whi &z Ao A mIb B A
TEPGAR S & ANAREE(5.00 10.04 20.04 40.047
80.0 pg/mL)BEERIME, 75 ULH MR 254 P AR L
FUAN S 25 FTMH LB 1 (10%0 387 6 B 21 4 = 1fL)
PR b, 37 TR AIETRI6 h, WELA R i A K
&L, LAIG2H B AR K B S A 2 0k B2 ML CAEL
(2)T%A FH 24 B MU CARL 00 72 - 24 A B A (e b B
ESE T ENLINTETE S SN SIS Gy S
LOSSE VAL IRty 7 NI AL R U
BRI JE AR BT DR, 2R A
BN FOB R T BRFMICE /70.125 0.25. 0.5,
1. 2. 4. S$fF e A A b B sl f 5L g
PR B B3 iy Wk AT R DL iy e e 3R %A 2 ik
v fi B 2 A0 ERID B B ST AR LA iR
BN (1) B R e Bl ER DU e, BRI, pylori
BRI V&, DAAE B 3R K ) ROrE 24 2.0 22 IRFR ik ik
JE(6X10° CFU/ML) B, LS L 3 A F-T
B AR LA 2590 (10~ AR B K AN 2590 I MUHLITL
B R (10% 5 i It 21 44 = 1fL) PR |, 37 CHlls A
K:9%96 h, MM A KO, ULEAHR A&
(1) B AR 2P P B & FH 2B FIMICAE; (3)FIC
T BT BRI EAE o A ARG VR S A oy
IR R BE(FIC) X FICTREOR T4, FICHR £ Rk
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G AN B, N ZIAE RS T S Tl AR M C
FAE. FIC(A) = BEA IR ST ZIMIC/Hi A
F BRI MIC; FIC(B) = B4R PPI
MIC/J5 22 I 77 B 56 i M C; FICHR 4L
= FIC(A)+FIC(B); FICH5%1<0.75, KM Z5H t
[FIfEH, FICTR &/, BA PR /E FH BaE; FIC
Ta4 = 0.75, FRAP LS B HL B E RN R
IfEF; FICHREL = 1-2, RUIMZABLA PR IEA
NI, FICTRE>2, RIAP G PR EH R
BAHEPL.

B K FHSPSS18.040 it Hi i
BT GETE . B R AN T DA e 4y )
FPAE R BA DU I FICTZ 8] i 2 573 8 F #5
INEEAR ARG 36 AT LU, P<0.05 N2 7 A Fiit 2
=9'8

2 B8

2.1 20 1Rk lim PR AR A< v 3
B I69FKH. pylorisF= 2% 25 BURPERTIN: 52
P B R 255 N31.8%, A AR Bt 2%
30.4%, Bl S PE AR 2453 9 11.5%.

22 MIC
3P PR RS IR EE VLR A R FEMIC
B(F1L, 2): wHFEER. £ARV IR E PG4k
o3 5 5 B3 e BT DUR PR A S IRIMI CAE 34
ECIR A 1 PR A AR 5 08 36 o Bl iy DLz PR B
&GP R IMICHE H € 29 Uk, s
PR AT B 76 AR 24 MR TE KA 5 3R 0 flusk; Fl R
F R E DR RS e, 3MRAC SR BTN 2
PR 12 245 R BN, 20k 58 47 55 N 25 05 1%
ZIRIUNTUR.

2.3 FICI FBEpgsk, wmivdE R L AmI A
o3 ) 55 B S iy e B DL e I e R R T
FICI(#3, 4), FICI}J<0.75, N EHTEEH; &
L7 e A 7 AR R i R B ok R BB P B K
B HIFTCTEL B SE o M Al A2 SR D 2 R A PR
RIGIFICINP = 0.035<0.05, F/INEAAG ),
B 7 R R DL 43 31) 5 e B 2R BT B

LRCIEE A
H. pylori
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| SR + B EERNE + EIUIH RISSTEA + I

Ecthz5¥) B Tz B iZ5t B izt
0.450+ 0.080 8.800+ 2.880 0.450+ 0.080 4.800+ 4.480 0.306+ 0.155 3.000+ 1.200
0.137+ 0.045 1.200+ 0.320 0.100+ 0.030 0.950+ 0.840 0.022+ 0.011 0.450+ 0.080
0.313+ 0.156 7.600+ 3.800 0.350+ 0.175 3.850+ 1.925 0.248+ 0.142 2.550+ 1.275

xR 3 3finAERSRENWESHEIERBIFC (7 = 5, mean + SD)

| SR + BN EERDE + R FESTEA + BRI
BEEY mms Ttk BEH Tz BEH Tz
FICI 0.587+ 0.130 0.437+ 0.200 0.575+ 0.090 0.363+ 0.070 0.575+ 0.140 0.575+ 0.110
FICI: FIC

x4 SMPIERSENAMRKSHEERIFCHE b = 5 mean + SD)

| I + BT EEFNE + BIUIR FISSEEH + B
BCthZ5Y) BEH Tk B Tz B Tz
FICI 0.650+ 0.100 0.612+ 0.065 0.593+ 0.150 0.562+ 0.175 0.462+ 0.070 0.475+ 0.120

FICI: FIC

RIS DU 50 I FICTEE AT 35 1 2 5 76 DLz
WA 1 ] 5 75 AT T 2 T A PR BB 5 B B A FHFIC L
b B8 S 7 e RIS S 7 AR I 5 B B R AR /(P =
0.012<0.05, P/IMNEAAATES), B ULRL AN B SE Jir
W53 ) 5 7 SR D B B s A R G P B
SFICI A & 2 7.

3 e
BEE BUAE R IMER, H pylori%t §i #2549 K i
2P H 28 T, S R Hb X 24 45 AN IS A ], H
T M P i 24 28 450 1, e 11 99.6%, BT B 7 bk i
A H32.4%", TR HE K 245 2RI F41.9%",
e ERYD B N33.1%M . FEAR RS R AT31.8%
viH R RN 2, 30.4% K AR BT, 11.5%
RO B OB 24, T 24 T 1) o B I PR VR T R
TR

H AT R % FPPIZG N wifh i AL R yT
H. pylor//%3%, PPIZjY) £ EALFE LR, H U1
I, PEFRRIME. 2 RFMEFIIR RS FIME. PPI
250 e] LA R 7 2 (H-K-ATPREE) I35 1, M
T A0 ) S TG P 23, ks> S R T 9 7 26 B o 95K,
fEEAR AR . PPIRILA B P B 1897 2K
R EF TR (DIRK B e = ER
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MBI 2 AR08, DR, TTRIEREIT R
AR, PPIZjW)nT LU IR A A i
S A RORIEDUAEE R, PPIZiYIRE(H24 hE
BR AL 290%, I REPRIFpH>5.5K1k14 h, ff
AN BRPUAE 2 Re R A i KW 2R B 280775 (2)PPIR]
DL /D B VR o b, TR FEIG Indi e 2R, 187
YU AR, G)YHRAMFFIE, PPLEA BEHRAH
YEH, WTLUMHIA pyloriffiE+, FF H o] LM
H pylori[REFEHIENE, BHPPILLE B 26 7S
o PRI PR PR 25 T 6 BE 1 2 5 P 24 i A 5 R B
(HPPIXTHLIE AP IMICIE AT — 5 RS, 7EDT
H. pylorii&ger, ged i M| SR 1) A HEE
I, IREPUAERAEER. GARN R,
B DURLE =T RSV A PR R IR B S
HHAEBSMEAEE LA, pyloriG k%, HF %
FINNSHPPIZYYINIH. pyloril)i KA M
E%%ﬁuﬁ[l4’]5].

H. pylori B FEE WEMZ N, HAEY
22 MR AN RRF R AE AN R ML X AP A — B I 22 57
P, B, A R I, 51 RH X e b A K i
24 TR PR (1) S AR A 555 At b [X (1) SEAR A SSAFLE
Bt 72 S AR SCER B SR SR PRI IX AL pylorillfi
PR3 B0k, R FH RS B85 v A I 7 B 5 7 e B 7
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UIE DAL 0 7 RS T O Tip Y NN DR N WS 2R T R
RIS PR R, 45 RELW, BIEHMEAE I
AL RS TR SN = = ¥/ = (TN
R J5 T VB R UBRR L A2 T 24 PR T F T C 4R $8y
<0.75, LI FITUREE ;B UL AT e 2R
0 BRSO RURPR PR IR 5 T A FH b RS Ay e A
SEIRYY BRI PUE A R, ER DL P ] 5
DA R Tk 245 i 1A BBG #5470 i A'F Y L B S 4z e A o
S PG MR IR A DU F 5. S i B 3 7 b
B R B TR UL ST AT IR BR VAT 1Y
BORM T 5 B M REAR I ROR, D IR FH 24
Pt T BB SLAL

AR 3 b 0 A 3K 73 31 A1 B S o e s DLz
MRIC 75 i IMIC ) 58 A 3R O BURAE, UFERR &
PURARS B0 Tk 2851k 73 31l R B A X6F ] 54 7
W R BN R R U, 1R 5PPIE
PRI, A DR A B A 2 U T
AR, LA Rt — DT
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