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The Effect of Omeprazole and Lansoprazole on the Susceptibility
of Helicobacter pylori to Antimicrobial Agents

Sung Hye Bang, Suk Hyang Lee, Ok Kyung Suh, Hyun Taek Shin
Kyung Joo Cho*, Ho Gun Rhie
Coflege of Pharmacy, Sookmyung Women’s University Chungpa-Dong 2-Ka,
Yongsan-Ku, Seoul 140-742, Korea.
Department of Biology, Kyunghee University Hoeki-Dong 1-Ka.
Tongdaemun-Ku, Seoul 130-701. Korea®

Helicobacter pylori (HP) has been implicated as the cause of acute and chronic gastritis, peptic ulcer,
and gastric carcinoma. To date the most successful treatment in eradicating HP is known to be the
combination of two or more antibiotics with an anti-ulcer drug. In this study, in vitro antimicrobial
activity against HP was assessed, when proton pump inhibitors (PPIs), omeprazole and lansoprazole,
were added to antibiotics at different concentrations. The assays in the absence of PPIs gave
minimum inhibitory concentration (MIC) value of 0.63 mg/l for amoxicillin, 4 mg/l for tetracycline,
0.08 mg/1 for clarithromycin and 0.16 mg/l for azithromycin. At the concentrations of 125 mg/l, 25
mg/l and 0.5 mg/l of omeprazole, and the concentrations of 31.25 mg/l, 6.25 mg/l and 1 mg/l of
lansoprazole, the MICs of clarithromycin and azithromycin were reduced by 50%. Also,
lansoprazole at the highest concentration 31.25 mg/l reduced the MIC of amoxicillin by 50%, and
omeprazole at the highest concentration of 125 mg/l reduced the MIC of tetracycline by 50%. In
conclusion, the in vitro combination of PPIs and antibiotics led to improvement in the MIC of
antibiotics against HP associated gastric disease. (Kor. J. Clin. Pharm. 1997; 7(1): 40-44)

[ Keywords — Helicobacter pylori, Omeprazole, Lansoprazole, Amoxicillin, Tetracycline, Azithro-
mycin, Clarithromycin, MIC

4 54l E—ﬂlzéﬂ“” S

N BEY B o
g0 4l7] W2l <12 A% A7} 2

A2 ol A3 o] ol #, Alo|A A U
© 2 4}s)# 3 Helicobacter pylorie}s wivds}A ¢
. In vitroﬂlH H. pyloriel| th3}e] o 2-2-2] 34y
A7} 2F5A0) Qe Ao v s ut"™ bismuth,
tetracycline, metronidazole, amoxicillin, clarithromycin
9 ofErte] AnAR AHHI Y, %%ﬁ"”i
e S3hayie] de] o) 483 9o} 22y o] & &
T FEFoe B34, A7) A8,

40

w}aw B AN H pylorioll td] 3H-a-a77}
Qe Aow o4#H3 amoxicillin, tetracycline, clar-
ithromycin 2 azithromycin} ©] 5 &3} #8594
2 ggo] Zold Aeg oAlsElE proton pump
inhibitors (PPIs)2] omeprazole3} lansoprazole-g A1¥
A o3 FEAA H. pyloriol gt QA 2] 1A
AF= (MIC)ll PPIs7} o1 F3E vIA=rE B



e ZetEs) dazelEe] Ete gt seje{vo) 2elo] Wit Al A wist 41

7} skt
NP

Chatebs

A A3 SFERE PPIsE lansoprazole [Lot.
No. H300, g eFE3-91(F)]) omeprazole {Lot. No.
PA00700, T3 (7)), A Z = tetracycline [Lot.
No. A61937, % ()], amoxicillin [Lot. No. A
62181, &% ()], clarithromycin [Lot. No.
19741CA00, 3+=ojR E] % azithromycin [Lot. No.
550103, @ 3ol AH}& AHE-sHlh

271 ¥ o1%

H. pylori®] wjoFol| B 83k 7| 2= CO, ‘YA EA],
GasPak jar (BBL Microbiology Systems), w]%F7] (VS-
120393, VISION Scientific Co. LTD)YS AM&-3}9) 1,
31 A|uf A} 2 &= Mueller-Hinton agar (Difco), o} Au]x] 2
= tryptic soy broth (Difco), A7}E 2 hoarse  serum
(GIBGO BRL)E- AH-3}siom 24 well flat-bottom
tissue culture platesell #S HF3e] HAA T
(MIC)E 24515ich

AlgDFE W AEzA

A&FF=  Helicobacter pylori KCTC (Korean
Collection for Type Cultures) No. 2797 1£2 2 b=+
#8714 (KIST) A-Fstdra ARl
Tkl Aelel F stk A E plated
CO, HAEAI2} A jarfell gol H. pylori®] 4%
o B2 5% 0, 10% CO,, 85% N,2| v|E7\A &
AN 37 TR 48 A7) wjokilgen] nE Zake
agar dilution method 2 3}gc}.">?

Mueller-Hinton agar (MHA) plate &H| ¥ #¥
S

Tetracycline 5 mg/ml 4~8-<Y, amoxicillin, clarithro-
mycin 5 mg/ml DMSO£-%4, azithromycin 10 mg/ml
DMSO£-9}, omeprazole, lansoprazole 20 mg/ml
DMSO-4-98-&- stock solution©. 8 Fu|sly BE okE
< A} Azl on A= 2004 3] (two-fold
dilution)z}sich. PPIs:  Iwahi 59 <d7ol|x9
omeprazole#} lansoprazole?] MICE 7|E°o2, I
MIC2} MIC9] 5uf 18]lw 355 F =3l lanso-
prazole-2 31.25 mg/l, 6.25 mg/i, 1 mg/¢] 3714 F=

£, omeprazole<- 125 mg/l, 25 mg/, 0.5 mg/l12]| 37}
2 A% T] I8 S22 Folehsieh

Bz Fujel A3 ©d Mueller-Hinton brothe}
AL Aol 1210, 1587 WFD F o S0CE 4
Agho} AHgehch. BAA S5 platet vix] gl
5% hoarse serum: FAA=17:1:28 RAHIL
PPIs7} 3% plate= w})2)-&-9: 5% hoarse serum: &
AR PPI=17:1:1:18 ZARG ey 3 F 241
ml# 24 wellol] 25312 3 3}3tgict. A 5
MIC$} PPIs9} &3 2] MICE 2% duplicate® A
Fhaict.

DMSOE £vi2 AMS ofEe] SAFmelA
DMSO7} ZAkAel ol dakg sl E7ke 1]
8 DMSO7} 23+l x|} 23hE ] o2 wiA]ellA
H. pylori 4% 2}l & B2slsict.

Ajaiekd 752 single colony 3~471E tryptic
soy broth 5 mle] &3 3 85uH(15-17417H)& ok
3} A 32 tryptic soy broth 100 mle]] o] #5842
miE £3}H(50:19] FIu])RE F 600 nmo A 247k
7 © 2 spectrophotometer 2 optical density (0.D.)E
Z5o] carly log phaseZ vleh = 0.3~0.59] U=
FODSIA F5E AFato], vl A Avie) AEF
Al S ABA oA AA wekatcth. HA| wfekAl
TF 100 5 2FA A2 10004 23 34
b & 20 s MHAplateol] $-5:3}01™ 37 C 2 484
AR Dob-1o s

LAY AN o e

N

MICEH

MICE SHul7go] ofFd ol §<ke2 & o
o] Aol Majele 7H e 42 FE (mghE
712319t} Wellgte] single colonyt A=A
EulatA AAelsS de AlebA] o AL By
MICET} & FEolld T4 o]ahe] Feo] st

2 rroMe FEe] A Aot w2 F
Tol|lA Feo] A AE w= AEH 3

E- I

7¢ AR EAe] MICS PPIsel omeprazolest
lansoprazole-s- &3al¢l S wie] MICE Table 13%
Fig. 1ol Vb ot 2+ 344 w5 MIC amoxici-
llinS 0.63 mg/l, tetracycline> 4 mg/l, clarithromycin
£ 0.08 mg/l, azithromycin& 0.16 mg/l12 3= e}
PPIs¢} &3 3-9] MICE A €52 MICH Y} 7



42

Kor. J. Clin. Pharm., Vol. 7. No. 1, 1996

Table 1. Minimum inhibitory concentrations (MICs) of antibiotics and antibiotics in combination with

proton pump inhibitors

Amoxicillin Tetracycline Clarithromycin Azithromycin
MIC of antibiotics 0.63 mg/l 4 mg/l 0.08 mg/l 0.16 mg/l
L7 0.31 mg/ 4 mg/l 0.04 mg/l 0.08 mg/l
L2 0.63 mg/1 4 mg/l 0.04 mg/l 0.08 mg/l
L3 0.63 mg/l 4 mg/l 0.04 mg/1 0.08 mg/1
O_, 1" 0.63 mg/l 2 mgfl 0.04 mg/1 0.08 mg/l
O 2 0.63 mg/l 4 mg/l 0.04 mg/l 0.08 mg/
03 0.63 mg/l 4 mg/l 0.04 mg/1 0.08 mg/
L: Lansoprazole L 1: 31.25 mg/, L 2: 6.25 mg/, L 3: 1 mg/l.
*0: Omeprazole O 1: 125 mg/l, O 2: 25 mg/l, O 3: 0.5 mg/L.
0.7 r 5.25 r
06 [ 4.5
QMIC of antibiotics
0.5 + M MIC of combination with'lansoprazole at 31.25mg/L 3.75
- B MIC of combination with omeprazole at 125mg/L
304 8t
E
Q0.3 r 2.25 1
=
0.2 r 1.5 ¢
0.1 0.75
0 — 0

Amoxicillin

Fig. 1. Effect of PPIs on the minimum inhibitory concentrations(MICs) of antibiotics.
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