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v -0y 7 ZBENRA (MLX-G) Bi#tRNICBRAIA T LHBRAITH LY —1 v 7 2O KR
HRENATH S, SHEBA TBEFERICBIT 2 MLX-G 777 F CTOIK 58 Helicobacter pylori \Zxf
THHMEE L MLX-G OBEHRIR % in vitro THET L 720 £ O#E MLX-G @ sub-MIC #7E T T clar-
ithromycin ® MIC 2K { 7% 2 i A%32% S 7z, $§IC clarithromycin WHEHKIC € OBIEIIHE T, £
DI3HD 1 #kTHS OTR 10 D MIC & 32 ug/ml » 5 0.5 ug/ml FTET L7, F72, amoxicillin
®» MBC IZ2WTH MLX-G ODFEIC L > TEL 2B BFHB LN, SHORHYTED LM
MLX-G ® sub-MIC 4 T TOHMEOEFHEEIRIE, MLX-G RN L 5 pH O LR ELERN
LEzbhlz, LA L, amoxicillin & OBEFRICH L TIMEOBROBEE RS iz,
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Helicobacter pylori DRHBEIIHBRBER LHEEICLS
ZHIGFHBERERE R > TS, LELERD, L D6
WEOHANIIHENBEOEBLZITET T2 LS
nTkhh, ZORBEHETERIELZY, AN ZH®
DI ENMETHNIKGRORBLEEHOBMICO
s LEbIS,

ZITHEEAIE, FIBALE LTHRANCEASRTYS
v—uv 7R (LT MLX) OBEHENATHLIY—T
7 ZBENIRA (BLF MLX-G) ICX 2HR¥ED MIC 125
XITTHEE invitro (BYEHR) 1TBVTHE L7

L M| & F &

1. ABREH

BT8R EREEREHRE H pylori BRKSBE
¥ 9 ¥k (9B 5 i clarithromycin HEERER) B
X U ATCC 43504 1 BRDEF 10 #kx Fl 72, BEIRSBE
FRIGABRTE AT £ ¢ DMSO B L U EIMFEZ 10 %ML
7= Brucella broth (Difco) HC—-80 CIZBWTHRAFL
Joo MEBK IO YT EMBPRRIEM (BBL) IS8
L, 3HM CO: (10%) B#LA-DOEMEHL 7

2. ARBREAH

=0y 7 ZEENIRM (MLX-G: 1 gk
L7V I=T A7V 448 mg, KEIE= 7 4 7 A 400
mg &K, u—X - F—5 v u—5—kA&H),
amoxicillin (AMPC: BIRZE M TEKRK X)), clar-

ithromycin (CAM: KIERERA ) 2EH L7

3. MLX-G ® MIC #ll5€

HA bR F L 20 H L 72 Semi-solid agar
EFHOWAHEYICL VT o/ Thbb 10%BILiEM
Mueller Hinton broth (Difco) {2 0.2%® Bacto Aga
(Difco) %Mz, MLX-G % 6,400 ug/ml & 25 ug/ml
D2 ERHRMRINE 25 LI ITRELZ. ThICKEAR
Wed 100 CFU/Mml & %5 &9 C#MEL, 35C, 72 I
B ERIEREIT o720 BEEZO 500 ZHRML, a0
YET7TEMBEREHR (BBL) a2y —IVBIKL,
35T 72 WM CO: (10 %) ¥#EZITo 720 RE L2
u-—%A7 L, BEERO 10 L8R LVIRE
Z MIC L7 7, A bLlLizan=—iTHL,
FEEDJ T H. pylori DHER%ZAT 572,

4. MLX-G sub-MIC F#HETFTHD CAM BV
AMPC DHH IS DR E

HH2 L% pH 6.0 ICHEL A D Semi-solid
agar |\ CAM B XU AMPC % 32 ug/ml %% 0.03
pg/ml® 4 FEHRRRIIE 2D LHITME, &4 DEH
BRI MLX-G % 6,400, 1,600, 400, 100 B3 X T 25
ug/ml %2 EHICREL:, KBREZZLZN 10
CFU/ml L %5 X HHMEL, mid& FKICEER,
HREED 10 282 2 WER/NEEZ MIC, BOKRH
BRI &2 5ER MBC & L7
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5. MLX-G sl o 85 pH ol il

MLX-G O MAN e pH A2 2 2502 B4 2 72
W, HEORHIE MLX-G % 6,400, 1,600, 400, 100
BXO, 25 ugml (22 XL, i 30 4F,
1, 2, 4, 8, 24, 48, T2 WM pH Xl L 7=,

II. # E 3

1. H. pylori \2x4 % MLX-G @ MIC

H. pylori %MW 2 MLX-G @ MIC % Table 1
Wi L7zs o Ho pylori WAL TH AR
MIC (& 1,600 ug/ml VL I-T, 6,400 ug/ml % K 2 % b
5 FR{FAE L 72, ATCC 43504 FRiZ K LTt 1,600 ug/ml
TR 7RO T LA A S L 72 No. 3 15 X OF No. 4
bl I“”lﬁ'f“&)') 72,

2. MLX-G sub-MIC {f{: KT H. pylori \2xt4 %

Table 1. MIC of MLX-G for Helicobacter pylori in semi-solid agar

Strain MIC (ug/ml)
No. 3 1,600
No. 4 1,600
No. 6 >6,400
No. 7 3,200
OTR 7 >6,400
OTR 10 >6,400
OTR 11 >6,400
OTR 24 6,400
OTR 41 >6,400
ATCC 43504 1,600

Table 2. MIC and MBC of clarithromycin for Helicobacter pylori with MLX-G in semi-solid agar

Concentration of MLX-G ( ug/ml)

JUNE 1997
CAM 1 & U¥ AMPC DO Hufiihitk

CAM (22 % s § K sr #i#k (No. 3, 4, 6, 7)
B LU ATCC 43504 M2\ T MLX-G DAL FT -
oMz MIC, MBC 2MXAHiAL$ 2 M2t d & e
(Table 2), -Ji, CAM Zi§tk® 5 ¥ (OTR 7, 10,
11, 24, 41) (26 L MLX-G O#EDR My MIC
WAL 2 MU AR Sz, 4512 OTR 10 B &
F OTR 24 ¥\ ZF DM % TH - 7:. MBC (2B
T4 OTR 11 K% Bz XKML L 722F MIC (2 &£ Tld %
- 7z (Table 2).

AMPC DO Y% Table 3 (2L 7z H. pylori \ZxF
% AMPC @ MIC 3w ho Aoy LTh<
0.031 L 42T, MLX-G D{A{EZ L - T MIC @
LI o7z, Lo, MBC (2B TR
SFME 4 HET XTI L MLX-G OBEORMZ g
Wil 4 2 MU AL sz,

3. MLX-G Oz X 254 pH ~D 5%

MLX-G &g oK pH O35 #5 4 % Table 4 (21
L7z, MLX-G M & 0 #EREM 253 pH @ L5 A%
Aah, MLX-G OiEidA% 3L pH O A3 <,
0w pH IR LA LD ST,

1. % =

BUE H. pylori OFpfi#ekE: LTHRKEL 70 b V&
Y74 ey — (PP 7% LML HIA & o R 2k
HERTWD, ShoONLEMAORIZHEE L
FFIEDE N Z O BR L H D7, Gl A IZEEKD

Strain S
0 25 100 400 1,600 6,400
No. 3 0.125 0.125 =0.031 =0.031 <0.031°* -
No. 4 0.125 0.125 0.125 0.125 <0.031° -
No. 6 =0.031 =0.031 =0.031 =0.031 =0.031 <0.031
No. 7 =0.031 =0.031 =0.031 =0.031 =0.031 <0.031
MIC OTR 7 8 8 8 8 2 0.125
OTR 10 32 32 32 8 0.5 0.5
OTR 11 8 8 8 8 8 0.5
OTR 24 32 32 32 8 2 <0.031
OTR 41 32 32 32 32 8 2
ATCC 43504 0.125 0.125 0.125 =0.031 <0.031 -
No. 3 0.125 0.125 0.125 0.125 <0.031" -
No. 4 0.5 0.5 0.5 0.125 <0.031°* -
No. 6 0.125 0.125 0.125 =0.031 =0.031 =0.031
No. 7 0.125 0.125 0.125 0.125 =0.031 <0.031
MBC OTR 7 32 32 32 32 8 0.125
OTR 10 32 32 32 32 8 0.5
OTR 11 32 32 32 32 32 0.5
OTR 24 32 32 32 8 2 0.125
OTR 41 32 32 32 32 8 2
ATCC 43504 0.125 0.125 0.125 0.125 <0.031* -
—: Not tested

*Growth of H. pylort inhibited by MLX-G alone
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Table 3. MIC and MBC of amoxicillin for Helicobacter pylori with MLX-G in semi-solid agar

Concentration of MLX-G ( ug/ml)

Strain -
0 a5 100 400 1,600 6,400
No. 3 =0.031 =0.031 50,031 50.031 <0.031° -
No. 4 =0.031 =0.081 %0.031 =0.081 <0.031° -
MIC No.6 £0.031 %0.031 =0.031 =0.081 =0.031 =0.081
No. 7 =0.081 =0.031 =0.081 %0.031 =0.031 <0.031°
ATCC 43504 <£0.081 50.031 £0.031 =0.031 <0.031° -
No. 3 0.6 0.5 0.125 =0.081 <0.081° -
No. 4 0.126 0.126 =0.031 =0.031 <0.031° -
MBC No.6 2 2 2 2 =0.031 =0.031
No. 7 0.5 0.5 0.5 0.125 =0.031 <0.031°
ATCC 43504 =0.081 %0.031 s0.031 =0.031 <0.031° -
=: Not tested
*Growth of H. pylori inhibited by MLX-G alone
Table 4. Change in medium pH with the addition of MLX-G
Time (h)
MLX-G (ug/ml)
0.5 1 2 4 8 24 48 72
1,600 6.0 6.9 6.9 7.0 7.0 7.1 7.1 7.3 8.0
400 6.0 6.5 6.5 6.6 6.6 6.6 6.6 6.7 7.5
100 6.0 6.1 6.1 6.1 6.1 6.1 6.1 6.3 6.4
25 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.2 6.2
0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.1 6.1

ETRASh T2 HL - HLtEREBEATH 2
MLX-G DHE N ZRE L 7=,

Hirschl A 6 MLX 2L HBAOW 2hit H.
pylori IR LTHBEEHZETHEHEL TV AN,
SHR L ORBRERD 513, MLX-G RHREERZAET
2%, TOFERHIBEATCREIHRTELIZLHEL
WE LR IR,

LHL, RAORFFICBVTIX, MLX-G DBhic &
Y H. pylori %9 % CAM ® MIC, MBC B & U
AMPC @ MBC 8<%z, HEFE L OBHARRI
Z3Nhiz, SHBAVZRBRERKIZ AMPC (I LTV
hbEBREZMETHH, MLX-G LDBERIICE - T MIC
ORI BIH T YVHETE M) o72A, MBC 2
WTREN-HEHEM BD LN,

—BOHREEOHE N IZ pH DETICHEVWET T2
CENHY, H pylori DRBEICHAVHNIh S CAM ®
AMPC b pH OD¥B%2 XI5 ENHLNA TS,
RBICRRE o702, SERA HEKT MR 4 #
BXU ATCC43504 1 Bk W C&# pH ICBIT 3
CAM BX U AMPC OHiEhZMEL/-& 25, pH
PR LB ICONETHALT 2B MEB T, T2,
MLX-G i & h3E#o pH LR LTWAE T EMN
b, SEBLNEHEZRIE, MLX-G RINC X 254
pPH OLRAELRERLEZON D, /2, CAM H%
ERRREICN TR EZHERLI ) DHEICR

bhlzedo, WEHIBRZHRLY pH 0 E%:
ZFRTVILAEELIOND,

—7%, Cederbrant G 52X 5T AMPC iX CAM (2
¥ pH OEBEZZT LI ENBEShTEYY, R4
DERE-HLTWVED, L72A> T AMPC OHEH»*
HBIh/-BHEELTX, %2 pH OXEB2ZI TR
{ MIX-GEDHDODERAbEZLOND,

¥72, MLX-G tRABRICT VI A% 85T 2%
A H. pylori IR LTWL 2»DHZETHED
HESHTHBY™, CHOENSERDOERIIZALHD
REBEBIRLATERLZELAOND, EELIIRE
HHELICBITIA2MBEELLTY2054 FRILEX
DBREFRTONMOEBET2HEH/L T 525, SEHIE
LRI EHEELRPNIZD TRV, ChbD o
o5 HHR S N ARRICIE MLX-G I2& % pH
ERUNDERbERM SIS, B4 132 MLX-G 259 L
7T—YERHEEAEZETASLLHMELTEBY, &
K| D H. pylori \Zx§ HEABFIZIZFER ICHKEN
bOWDH S,

H. pylori OBREREIHRAEECRI I T3
A, BAEARICBVTRERAT ARFRHR B EH
LI wRRDDY, ChiTRDLEEFOKRETHED
HhTwab, CAM, AMPC i}, H. pylori {23 LT
WHREREATLEA L LTAONRT VA2, B
TRERAEFBEVD 2L, RUREXRLBS7-012,
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Wi L D Z WP ALY, I TIT4T VAD
IE PR M A9 E LR vl w0 3dh B0 B
TS vl b U222 MWL AR & Kl &
T2 BRI O LW OBEMAT, ik
FTAREMMNTHL L EDb Y Rwv, Fo, il
T CAM mERomMBLL K& MM E % T
DM

Sl BRSNS Twd MLX-G &, 2hb
m‘ums ORISR STk, FFIC CAM

SRERHE A B L DR R R A T A - 722 L,
mm%wwmu;mwmwww&%xooxf,#m
AT /AR TH D

H. pylori ‘/)I‘J*lﬁlmdl W) 2 AN, ARICST D
EM 2 AT D, EetEriisd, 3 A M7 4=
YAHENDLEDO RN M AL L LU THD
Gtk MLX-G @ H. pylori \2xf 4 216 B L O F o r
OB AED SN L 2 E X WTET S
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Effect of concomitant use of a aluminum hydroxide/magnesium hydroxide
combination with antibacterial drugs against Helicobacter pylori in vitro

Toshio Fujioka", Masaru Nasu®, Miyuki Hasegawa?,
Haruyo Toda®, Yukiko Harada®, Intetsu Kobayashi?,
Teruji Tanaka® and Norichika Narimiya?

vV Second Department of Internal Medicine, Oita Medical University, 1-1 Idaigaoka, Hazama-city, Oita, Japan
» Chemotherapy Division,Mitsubishi-Kagaku Bio-Clinical Laboratories
® Department of Internal Medicine (1), Daisan Hospital, The Jikei University School of Medicine

Maalox® dry suspension granule (MLX-G), a granular preparation of Maalox®, an antacid widely
used all over the world, is suspended in water immediately before use. In this study, we investi-
gated the effect of concomitant use of MLX-G and antibacterial drugs on clinical isolates of
Helicobacter pylori under the acidic conditions. The result showed that the MIC of clarithromycin
(CAM) tended to be decreased by MLX-G. This tendency was especially remarkable for
CAM-resistant organisms, and the MIC of OTR 10,one of the strains, decreased from 32 ug/ml to
0.5 ug/ml. MBC of amoxicillin (AMPC) was also decreased by MLX-G. The enhanced effect of
antibacterial drugs observed in this experiment was considered to be mainly attributable to the
increase in pH due to the addition of MLX-G. However, the enhanced effect when used concomi-
tantly use with AMPC appeared to be related to other factors as well.



