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ABSTRACT 

43 

Because of the widespread arousing interest in Helicobacter pylori infection, 
pharmacological treatment for peptic ulcer faces great changes. Although several 
controversial aspects about this infection are still suspended in medical profession. There are 
a lot of evidences which have proven the benefits of eradication H pylori from the gut of 
peptic patients. Moreover, NIH consensus conference has approved eradication H pylori in 
eve1y peptic patient who is infected with this spiral organism. This article is hoped to be 
useful for catching up pharmacological management on this catchy name, H pylori in peptic 
disease. It reviews about importance, basic clinical studies, and gastric pharmacology. 
Various regimens of treatment are summarized. Some of general considerations in drug 
therapy are also discussed. 
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H elicobacter pylori 

tnnh 

' ' " ~ Q.I Q.I ~ GI ~ 

fl11lJ\il 'U\111\il 11fH.11f1 'Ul'lHl Helicobacter 

pylori l'Ufn'Hltl hm::'U'U'Yl1"1~'Ut:l1'111':i lVltl 

ml~1::t:1u1"g" 1 rnw·nmJtl~n 'l'Wi1"'Ylff1':i':i'l:l~ 
r-l1ulJ1 lh t i1'1n Vlm':i itl~ t1uutJMt:1u1"mn 1u 

m':i 1 i1' f)l';j i' f)'l:J1Uf·HUtJtJ~n 1"fn':i'U~l1'Ylt11i1 
" ' ' 

1 ci m'I r-ii\ Ill t11a'Ua" m':i '11~" flrnYi iimwh l 'Uu~ ci:: ... ... 

tltl':i::mui 4 lrmi'1w'l1~t1qiff'l1i'~ 1l~1tJ~t1'UYiff 
q ~ SI SI'\' .dsi "' f' 

'Y11" L 'U m Hm 'l:J1 fl 'U fl 11 L VI ti 'YI \il t:l "l'ltl 1tl 1 lJl'l ff~ 'W ... 

1i1'
1

l~1 nh::~'Yln mlw1'Ut:1"'U~ 11' 'Yllll'W 1'*
1

1~ ~rn 
" " 1 'Wm':in1~V11<Ift:1'lfi1V1u 1rn::iimrn~11niJ i1mfl 

~ nh::1~ 'Uf1Uf O'l:JlUNClltJtJ~ f) 1hJ~ fll':ifll~VI 
" 1tift:1 H. pylori l'U 1bJ'*1mm1tJtJ~n~::'l11t11ltJ~1n 

1"fn':i UV.'YIVl 'U~"lVI 

.. 
llN6tlthl~milu T-ifl~~wff m1'j~'H~B 1lu? 

l'W 1 ll ff~ ':i:: 1'Ylt11fl1Hlfl1 rnmrn1tJtJ~ n 
' " ' 

1Y1t1~1
1

li.Jl!w<Ift:1i11mci1i.Ji.J~n inV1~1n i.J~mtu 
' ' d ~ d .ii!:t ~ Q.I 

fl ':iYI 'YI lJlfllf) 'Wl'lt:IYI 11 ci::w t:lllJ t:IOlJ N'U "f)';j ::1w1:: 

d I 11.l(I) "' <!/ I ~1.1d 
ti1'111':i'Ylt:it:l'UUfl 1J mnfl'l:ln"~" 1J'Ylfn':i'l11 

v1~ffllJ1':i(ll11'li1' ~1m1mrl'W mVl-~1-ltntll'U 

,j ..,. .:, .. 
m ::1vn:: 'CJ" 'Uhl '11 ':i t:1t11ciV1m ':i '11'Cl'1m Yi~ 1rntJfci ci 

ig t:llJ m::m1::m'l1n '11~ t:1t11~ ii~ ui ffmrn tJfl 

ilfl"m::rm::t:11'111':i (cytoprotective drngs) itiu 

~hi uir11~::u" 
1
himmnu1ffY1'1nci 

1
lflnnnt:1 l ':ifl 

" 
lY1mcift:1 H. pylori 

1l~t:1U1'1cMVll~'U u~i:J~~-Umtiu • 
d Q.I Q,I t SI I ~I 
'Yltltlll':i'UO'Ut:ltl1'1f11H'U11'111 H. pylori llJ'W 

ih ~ t1rl 1fl' qi ti u '11~ "l'Ufl1':i n fl 1 rnur-imi.Ji.J~ n 

<ii SI I "' SI .'I "' 0 .k .d ~I 
fl -llllJ 1lfll~lJ~1J 1tlfl f)~ 1'W1'W'l1'W "'YI 11J 'Ullr-!Cl 

' v JI ' 

1i.Ji.J9i fl 1 Y1 t1Yi1<Ift:1'lft1V1u htl ~ii d1'U1n t11.u'v "rn t1 
d 
f)\illlJ 

' " 1'11~ Yi li 11ii'10 VI fl1':itlfllJf'Ui11:ff fl H. 

" 
pylori iitr1'U'l'Wm':int:11rnmrn1i.Ji.J~nl!'U 

1

l~un 

I SI "·'' .d ~I .d mnm111t:1t1ci:: 90-1 oo 'Ufl'1~11J1tl'Yll1J'UUNCl'YIYI ... ... 
" " lfl~UlJ (duodenal ulcer) ~::iim':i~Vl1clffl'l1UYIU 

I d SJ " .. 'I .d t:IQ 'UUt::'Yl':iflt1ci:: 70-80 'U~N~IJ1t1ur-1ciY1m::1vn:: 

" " 
( 

• "' "' ..,. "' (2 34) fl1'111':i gastnc ulcer) ~::lJfn':i\llY'll'lffl'U · · '\.Jt:lf) 

~ 1 fll '11 l'J ~rn ~" f)~ 1111er1 f) u ff f)'l:J 1'Yl1'1 fl~ i1 fl 
i1si Sid <ii ... 

'11Cl1tlflH lY'lllffYl-1 l '11 ll1'Ufl"tl':i:: ltl'l1'U\iltlfn':i'l11tl 

'Ufl"11r-1ci1i.Ji.J~ flV wn V1~1nnu1-* t11n 1~ YI 

" 
(eradicate) icifti H. pylori 
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.. 
• v ~ p ii tit/"" mo1111'lftJ H. pylori mrJl umuu Pm 

.. 
v • 

fliJ'LJ'1fUJ"1H-3 

hiil 1985 Marshall 
1l~li1m'iffm:niu~ . ,, 

.. 'I d d a 
1J1U duodenal ulcer 'YnJL'lft'l H. pylori 100 'ilU 

1vimmurnnmfi::'l111.:Jfl1'ii'fllfl~1U cimetidine 

n 1JU19i' 1\.l ~ C\~l~ (bismuth compounds 1rn:; 

'l "' -1 I 'l "'-'1 I .. "' .. tinidazole) YINC\ff~1J11 \Jfj1J1UfHl11YIU.:Jfl.:J11 

J .k I 'l I ~ ,.. I ..d\l 1\1}""' 
L'lffl H. pylori (CJf.:Jff1lJ myL1JUrji'.l1U'Yl 11 l'l'ilJ 

" d d d QI :d d Ul\111\J~C\'lfl'I) \1::11fl1'i1UlJflC\1JCJflflflfllU'lu l ii 

( ) ,.. d I o "' J ,1 
21 % (P<0.00 l) s llff~M 'lm'l1lJ11f1l'ifl1\1VlL'lffllJ ,, 
'lll i 1tJC\YIV vi11m11tl u fl-cl 1J'l11'1JtNmm11hJ9i fl 

& "' 'lP"' !'! ""1 ,.. a "' ' ,. 9f .:JflltJ'ttM \'111 fll'jl'fflll1'YI '11 NC\UlJtllJl'lflJIVlU1 

nu(6,7) 

. ,, . 
ff 1'11f1J l ~ fl.:J il 0 fl1 tJ \JI~ t'l.:J ff 1iJ qjll'l'i 1:; 

~ & i "' -1-1""° .. I .!I 1J qi 11111 u .:i um 'i rn m UNC\l 1J 1J 9'l fl 'YI mm.mm 

1rlfl11~Vlu1~'l~fmn tJ1::111w 2 'lu 3 '\Jfl.:J~thu 
mm1 tJtJ9i fl \1:: fl~ 1J1111tl u v fl 'l ui1.:i;$1vi~ mrl v 

I & Ii oq.% i .!I ... 
fl~ CJf.:J'ff1lJ 'ttqjlflYl'\JlJfllU lJ 6 1VlfllJ'l1C\.:J\11fl 

11~Vlu1<s> Miilo 'iw.:i1u
1
H-:i1'lum'ifmnur-rn 

LtJl19ifl ~1UU1C\Vlmvi (antacid) \1::vm-:i1~tJ1v 
QI d :d ~ "' 50% \1::flC\1J1111UlJ'lflflflfl1UllJ 6 lVlt'llJ fjU1U 

80% \1::fl'Cl1JlJ11tlwtf1~flfllU'lu 1 i'J 1rn::~u1v ,, 
95% \1::fl~1Jm1tlu'111vflmuiu 2 i'J <

9
> Dobrilla 

'l"' 0 !'J I Vl'Yllfl1'jl'ffllfl11 . ,, 
1tJtJ9ifl11cl'1 djfll1~~w1 6m1m'i1tlumfo'lf1lj 

d i ~J ' QI 
tJ'i ::111w 40-90% mu'lunm l ii 'Yl.:JlJ'IJ\Jfl~fl1J ,, ' 

1i flU foi11<
10

> ~ .:ii!u m'i fomur-imtJl.l~fl~ 1u 
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0 ... J <!! ~ -1 i o' I ~ 
fl1'ifl1\1Vll'lffl H. pylori \1-:JllJ\JlJ'i:: U'lf\JflU1'3tJ'3 

~fl ~{j 1 Ullr-lC\l UU9i fl 

m'in1t1111#f) ii. pylori rhM' d11ode11a1 ulcer .. 
" 4 'If ltlff'J 'IJU 

Graham 1rn::mu:: (1991)<
11

> 'l~fffllfl~thu . ,, 
105 'jltJ iviumJ.:i~u1uur-m~ ifl~tl'lJn9ivi1'ifv H. 

~ I I 'l"'"' pylori LlJlJfffl·:ifl'JlJ fl'J11llrn Yl'i1Jtl1 bismuth 

compound, metronidazole Lm:: tetracycline l\J 

<M1.:i 2 ~1.lVl1tt11rn11lJn1J ranitidine 1tlunm 8 

CV.., I d' d 1 'l ,.. I .. 

ff1JVl1'11 ·fl flfl'J 11 l1 ranitidine VU1.:JIYI tl1 8 

~1.lvi1i1l1m11ulY1~u.:i~i.Jmi1~ 2 11~.:i\11fl 'l~f1J 

flU f flll1~i'.J 1uflzj lJU 'rnij VVl'i 1m'il11U'\Jfl.:JUNC\ 

' d . Q.I d ,::f, 

37% 'UtU::'Ylfl'J11'11C\.:JlJfl11'111U'\JtNmmmu.:i 18% 
,, . 

(P<O.Ol) \JVfl\11flilVi 8 ~1.lmi111-cl.:iili'm'iffl~1 

~tJ1ufl~11urnnvlll'ilm'i111u'IJfl.:imm 84% 1rn:: . 
I 4\1 S}Q.I I d .ct Q.1 

fl'J11'YI Vl'i1J ranitidine fltll.:JIYIU111fl9'l'i1fl1'i'l11U 

<!! d \l}" I ... 

'llfl.:imm 68% (P<O.Ol) \1-:JL'\1\J 1>n1m1'ifllfl ,, 
i .ctG.J,.. 0G1a o'l"'"' 

u~rn~ flVl\JlJVl1tlfl1'jfl1\1Yll'lft) H. pylori 'Vil 'ttlJ 

... d ,% ,.,J ' 'l" fl9'l 'ilfl1'il11U'\Jfl.:JUNC\l'i 1'\JlJUC\::Yl'IJ\J fl11fl1~ ~ 

f 1J ranitidine flUHl~U1 

fll'ifllfJl'll.ffv H. Pyroli i'J1Jfl'Ufl1'i1tttnU'llff-3 

n 'ii'! fi i 7ttB'PJ1in1 'itt ltl'IJV-3l1Nm tit/ii m ~J:iu 
Hosking 1rn::mu:: (1992)<

12
> 'l~'YIYIC\fl.:J 

., "'-'1 i I ,.. rnl:llfj1J1U duodenal ulcer 155 'i1U ~WLllJ.:ifj 

thmtlufffl.:Jflq11'1 urn 'l li'nu bismuth subcitrate, 

tetracycline, metronidazole 1m:: omeprazole 1tlu 

QI ... I ~.cl I i ,.. .. I 

nm l ff1J~l'l1 flflfl'JlJ '11 omeprazole l'YW.:JflUH ,, ,, 
1~u1 1 ~1.lvi1i1 11-cl.:i'l1fltl'un'3fffl.:iflq111l~f 1J 
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omeprazole 9lvvn 3 ft'iJmM' w1r:i1~thvn~lJ 

u'inv~m1~Yl1.Jmrnvd 5% (95% CI, 2-12%) 

1rn::n~lJ11~~111n~lrn11N'1V~ 22% (95% CI, 14-

32%) 

oU 4 .ct I q "1" tn'ifl1fJVll'lfB H. pylori l'tVtl..WtJNIVltnm » 

v111'iln1 'ittltl'llB~llPmnhlil Off~ 1 ~ 
Hosking 1rn::mu:: (1994)03

> 
1l~li1nn 

ffm:11vnii.JH'tl1v duodenal ulcer 153 'iltJ 
" 

1 I 1 ,, "'.I .. .. I 

~wmpmrn 11 omeprazole 4 ff1J~l11 vnm]lJ 

1,, .J' ll".,\,, 
11 placebo (Lrn::lfltJ1 antacid ~llJVl"IV~f11'i) 4 

... _ I o' 1 ,J i I " 

ff1J~l11 ~tJ'Yl'Yl~ffV~mp,1111 bismuth subcitrate, 

tetracycline 11'1:: metronidazole iw1b~ft'iJ~1M 
' ,, ,, 

m n 1jj viYlJ f!~ f11'iffn111~rniJ ':i 1nt]i1't1~ ffv~ n~lJ 

iitrm1m':i111V'Uv~u~m 1ni\'1fiv~ni.Jfiv 93% 1rn:: ,, 
92% mlJii1~1.J mi::i.Jvn~1nulrni1~tJ1vn~lJ " . 

,, 
o CV a d I d di '1 
f11~~1'llV H. pylori ll'W~VtJH1?W1f1 11N'1f11':i 

,, . 
i' mnur-1'111111~ n 

1
lv1'ff ~1rn::v1ui.Jv~m':i11~~m~ 

" ,, ,, . 
i!'\.J ~i1tllJ 1 i.J1~rn1::ft'tl~nttm mvl1uu1~v·1hu'1~ 

'l ·~1 "'l ,, .,\ I 4 lJ ~ L11ll'IV'll1tJll'llJ healing 

rate 

.., ~ 0 q,,I 

lfltr 'lf'J 'Yltl1U 1'Wi 'UO'i~l'IV1~B 1ttl'i (gastric 

pharmacology) 

I I o' i d 
m':i lll'l':i r-irn1'lf'1'11Jm:::1vn:::v1111nrn1tlu 

II. I • • (14) ~ !1 ., .d .. 
rn9lll.J Fick's law of d1ffus10n 'lf~lJ~~tJ'YllJ 

QC. 'l" I I '1 '1 v 'Y11i l'rn ~ un fl11lJU9lf19l l~'UV~fl11lJl'U lJ'U lJ 

(concentration gradient) U'1::fl1llJ H tl'i :: ~ 
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.o!i 11 I ... 

(nonpolarity) 11'itlfll'i lJU9lf1'1l1 (unionization) 

'UV~ vip11fl f11'i~ v1~:::uvin9l 1vd 1~ h lu 

.:: d .l ... I I 1 
n'i:::m1::v111nu u f1'\JlJf11.Jfllm~-fl H u 

I ~ !"1 11·' m::m1::mm':i1m::m pKa 'UV~tJl'lf~llJlJ 1J9ll>.J 

fflJf11':i'U~MHenderson-Hasselbach ri1lJfllf111l.J 

1tl um~-~ H 1um::1vn::v1111nruiiri11l.Ju111n ,, 
~1~nu

1

liJ1iJU~'1::iu 1~v1u'liv~ lumen ~:::ii 

pH tl'i::mm 1.82-3.52 iu1gvdivn (gastric 

4,t "QI 
mucus) \llJO ~'lllJl'lf'1'11J NlJ ~m:::1vn::Vll1l':i 

(gastric mucosa) ii pH tl'i::l.Jltu 5.42-5.5°5
> ~~ 

J,J~~v1~1~u 'lv1'11 m':i 1tlgvuutl'1~fllnHHh~ 
i um :::1vn::v1111':i ~::ii ~m~ vm':i uvd r-l1ucuv~v1 

4 ... ,, ,, 1 
':i'llJO ~':i::~ 1.Jf111l.Jl'U lJ'U 1J'UV~v1 um::l'm:: 

,, 
V1111':i~1tJ 

Goddard 1rn::mu:: · (1996)< 16
> lrn11 

omeprazole 'lf1miJg tJlJUtl'1~lflff 'll~ '1'\.Jffl ff 91{1 u 

m:::rm:::vm1':i1.Jl~th::m':i 1~vii1'v1mmJ'm 

., • I 'l ""' .. " 'i1.JlJ'i::'Y11'\.J omeprazole 1m:: m1.Jf11'i~~tJ1911lJ 

d I SI \1.1 .o!j I 

~ " 'll l'I ~ H 'l L 'U 1 lJ '1'11 nm v ~ rn v ~ l'rn 1 1 
,, 

tJ1omeprazole 'l 'l1'1 ~ 11 s l.Jl9l':i'U tMU lU vvlu 

.di •'l" ,, ,, 
m::m1:::v1ttu '1~'Yl1 rn fl11lJ1'U lJ'U lJ'UV~v1 

amoxicillin 1utl1dvvn':i::m1::v1111':iff~~lJlJ1fl .., 
L\ t ' ~ 

1m:::mum MIC 'U V~tJl amoxicillin 9lVl'llV H. 

I ~ i d I ~ d I 

pylori VtJ Hl.Jlfl~ ~lJ '\.J~ ~f1'111\J tJ11lJ ~11 
I Cl. cl 

omeprazole 'll1tJ1ff'ilJtl'Y11i'UV~ amoxicillin Lm::: 
.. &..,. .,,,. !"1 
Vf1'1'11~11lJ~flV omeprazole 'I'll l1fllfl11lJ11JlJ 

fl ':i ~ ~ H l lJ fl ':i :: m 1 ::: 
1hJ ~ 11 fi lJ 11 iJ ~ lJ °ti 1 i H 

iJ':i:::iY'Ylllfll'Yl'UV~ amoxicillin '1fl'1~ iu'Urn::~ .,,, ... ,, ,, 
omeprazole '1'11 l1':i ::~ 1.Jf111l.Jl'U lJ'U iJ'UV~ ,, 
metronidazole 1uil1UVtJm::m1::mm':i'1~'1~ 
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1dv.:i~nn}jm·nnvi trapping Vl metronidazole H 
, :: ,,,..,i I \l d 

'U'lfW 9lWtltJm::Ll'll::tlll111 VfJH rnmlJTl111J ,, 
V SJ Q.I I Q.I I f ~ Id 

l'UlJ'U 'UYI .:Jfl'111fJ.:Jff .:J fl1 lfll MIC 'UtlWlHltlfJYI .... .... ,, 
ff1'U clarithromycin U'U omeprazole 

1

l~
1

l~)j~'1 

, 'U fll'j LU~ fJ'UUU M1::~1J¥1111Jl 'Ii' lJ'li' 'U'Utl.:JfJl, 'U ,, 
ihduvu~m.h.:i 1vi 

. " 
mnh'iunnriH1V11iffB H. pylori 1uw~~1rn~ 

0 "' 'l " I mrn1~ VI H. pylori VI Ufl amoxicillin, 

tetracycline, bismuth compounds, clarithro­

mycin, azithromycin mi:: metronidazole ri1uv1 

~i1m.11~i1l.Jl~tl'1Ylfl11'11~.:imvi~u fl~lJ proton 

. h'b' .k 11" I I pump m i 1tors 'lf\I Ylllfl omeprazo e uri:: 
"I I 

'\11V fl~lJ H2 antagonist 
I 

l'll''U lansoprazole 

ranitidine 

AMOXICILLIN 
,, ,, 

v 1i1 ff llJ 11C1v1J v .:i fl 11fff1.:i ~1'1 \llcifrl~ 
~ '" 4i '\JV\ll'll'V H. pylori lYI lYlfJVtlflCl'Yl1i'Yl.:JU1JUmvn:: 

,,; 1 ~ ,, ... 
'YlfllfJ lJ lumen lrn::anY1Ylcif1Jl'Ulm::umriuY1 .... .... 

' ,, 
ucl'T11~.:iuuflm 1 uihdvv'Uv.:im ::1 m:: mm1 v1 

,, 
d " I 'l Ye::t • dtl ... ... 
u 11 lJ ~ :: nu 9l u fl rn mi u lil ~:: lJ 1 :: ff 'Yl n fll l'lff .:i .... 

~ Y11rl vv~ 1ufffli1 ::~fl lfl Hl-~ i.:i111 u fl'1 H 
,, 

(neutral pH) v.:i 1l~vmi1ih1v.:i1uo.:im1$ivm 
,, ,, 

'UcM1'11vi1~u amoxicillin 

TETRACYCLINE 
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; ,, 
vrnuflq'Yli u 11u .:inu fff H 1 tl1~ lJ'\Jtl\I 

,, . 
L'i1uu11flfi1'5 v ihh::iY'YlimmJ .:J"!vi 1 u~rn11::fi~1 

flrn-~1.:iii~1~1 u.:i 1lfrr~1J11fJ\11lJfl11~l~V H. 
,, ,, 

"I I d 

pylori YIV9ltlfJ1lJ 

METRONIDAZOLE 

'\1~\1~1ni'mh::mu metronidazole t'li'1 

1ltl ~ SJ I "I .:, v 1 ~:: Q fl~Yl ciflJ L 'U l "J fl 1:: 11 ff rn u vi1 rn:: ~:: Q fl'\1 '1 .:i ,, 
uvn>.J1~tl idvvm::m1::mm1 tl1::iY'Ylinm 

0 ,J\11~ Q.I I I Q.I 

fl11'Yl1.:J ll-l 'Utl\I fJllJ lJ 'U lJ fl 1J¥l 1fl1YlYll.:J1JlfllJ fl 

"""" "' .k U1Jfi'YllWlJfl~::'U1VI nitro-reductase activity cif\I 

ill ui.1 ~~ vtf 1~ qJ 1 um11n Yl'U1J1lJ fl11 reduction 

L~ v1tl~ vuv11 i1' Lll u i ti~ ii q'Ylf 'Yll.:Jlfl ff 'lf1 'Yl v1 

• SJ d I d 

(active fonn) lllJ~::l.Jfl151lfJ\lllJ11 H. pylori lJ 

JI .l l "' \11 0 ~ 
fl11VIVliltl metronidazole lJlfl'UlJllV!fJ\I lJ~ ll1JlJ 

' ,, 
4 d Q.I d Q.I 

f:l\l'UlJ1Vl'Yl~::Y1VlfJ1lJtlVfl~lfl regimen mnmn 

1 utl~~uuu1> 

CLARITHROMYCIN 
; ,, 

tltlflt)'Yli u 1JV \lfl11fff H hh9l tJ'Utl.:J 

d.d d I cf I 

U1Jfi'YllW lJ'\Jtl1J'IJ1fJ (spectrum) fl11tlVflt)'Yl1il'lflJ 

4Cf. Q.I I )JI d.:!( I 

lYlfJ1fl1J erythromycin U9l'UtlYl¥1VffllJ11C'l'YllJV!tl 

flrn 1l~~fli1 Qfl~Vl~ll 1l~~ni1 1rn::~"11~qJii 

tl1 ::iY 'Yliiflll~"J.:ini11uflu1~i'mn H. pylori 

clarithromycin ifod~Jum~1~U'YllJ metronidazole 
' ,, ,, 

, d.ct~ d ~I 

umru 'Yl l'lf u H. pylori lJ m1vi tl9l tltJl 
,, 

• SJ d d\l SJ I 0 , SJ 
metromdazole '\JtllfffJ'IJVWllJ Ylllflfl11'Yll '\1fl11 
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QI ... ti ... d & ,, 
'j'lJ'Jn'~fl n~~~V1'1'1::lJln'1'UO~'U'UlflVIV~'l1~fl ,, ,, 

4dl .., d~ ' " 
Ul Vn'YIWl'UmlfllflV'U'UHUVM 

AZITHROMYCIN 
.:I I tef I d QI 

11'UV'U'U1umrnvnq'Yl1i l'lf Uifl u1n 'LI 

,, ,,,, 1 OI di 

l'IJ lJ'U 'U'Ut:Mu1 uu iuvt1m::m1::vrnn11mn' ~ .. ,, 
I a ~ I SJ 

n11 MIC 'UtNL'lfV H. pylori 11J'Ul1"1tltJH'Utltl 5 

1'u11~.:i'11ni''Utl'J::murd18> 

BISMUTH COMPOUNDS 
,, "d 

m'Jtl'J::m>'UU vvnq'Ylii ill u topical 

antimicrobial drug Lflt1'1::<th1tt'm!.:i1~mf'llv.:i 

ll'Uf1Vil~tllfftlf111lJU~.:iuH~N 1h.J (integrity of cell ,, 
wall)

119
> 'Utl0'110Un'i'Jtl'J::nt)'lJ bismuth iif111lJ 

mmrnhm1'J~'Un'U necrotic tissue ~O'Uur·m~.:i 

rn·ij t>u1rl u barrier ti nil 'il.:iu~Cl'11nnrn 1u ,, 
m ::m1::tllm'J

120
> 'U'iln'11n-W a.:iilv.:inu 

1hJ1i1' 

,, 
<!I Q 11,, I 

1'lf'il H. pylori '!Hlltl'l'lf'U fl fl l'lf'U urease, 
~1 ,, 121i 11 .,,; ..,:.. , 

phospholipase 1u'UVl'W mi n'il'U'YllJnl'Jfffl11 

& I ,, I QI i 0 d I "' ... 22 m lflun t1'Ut1.:im'J'YlHl'U'IJtJ.:imu l~mtltl~u< > 

QI QI (23) I '1 1 ,, 
'1'Un'U epidennal growth factor 'lf1tJm::9J1J '11 

d ,, ... ,, 'I ,, .. 
lJnlHY'JH'lrn'ilff9111lffCl'Ufl'UU'1::m::~'U L'l1lJnl'j 

11~.:i 1lm11{um'U1>11'Um::rvn::v1m'J
124

·
25

> 'Utln 

,, ' 
I d <!j , ,, I QI 

'l'rn11U11JUJV 'lf'J11Jn'U metronidazole n'llJl'JO 
,, 

I QI <!j I ll 1'(27) 
'lf1tl'1fltlmlnl'JflVVl'iltll metronidazole M 'fl 

Thai J Pharmaco/., 1997; J 9(1) 

encephalopathy 
11~ n'i'Jtl'J::ntl'U bismuth iifftl~ 

'lfi1fl
1

1~ un bismuth subsalicylate uci:: 

tripotassium dicitrato bismuthate ~.:i'lfUVl'l1~.:i 

ill'U'lfiJfl~l '*n'Uv~l'Utl'J::l'Ylff1l 'Ylt1 11'1~u1Ja.:i 1hJ ,, 
ii nnt1n1:11i1.:if1111111vin9l1.:i'J::111 i.:it11n .:iffv.:i 

'lfiivin'LI~'1'U'il.:im'Ji'n1:11 

PROTON PUMP INHIBITORS 
,, " ,, 

t11 i u n tj lJ iJ ii q'Ylii ~ 'U u .:i mYivd i.:iii 
" ,, ' 

tl'J::ih11imv~ 1vimrnnq'Ylna'Lia.:iVi H. / K. ,, 
i I d\l,, I 

ATPase tll 'UO(JlJ'U flUn omeprazole irn:: 

lansoprazole t11~u1Tl'ty1rn::iim'Jffn1:11vd1.:imn 

flv omeprazole ~.:iiin'11lnmrnvnq'Ylf~th 

ffu1'111'1w1h::m'J ~v 
1

hJ1rit1.:iu~'li1t1'J::~'Um'J 
' ,, 

11~.:im111 um:am::tJ1'111'J lYllU'U omeprazole 

a.:il11 Ltttl lf111lJilJUm fl-~ 1.:i l 1J'YlHl~ 'U'il1'11U 

11 I ~ "' 11-1 d o 'l ,, ,, d "' 
llll'l1'1'Uln'U u~.:i'1::'Yll '11tlll'll'U'1'1'lf'l'ml.:i'lf'Ufl • 

... " 1
hhnmrnl11.:i1'U 

11~ 'UV0'11nU a.:iii \)Yln ~l'U 
... 

ct I "I 1 (28) 0 'I ,, "' 
~Cl'lf'l~Vltll'lfV H. pylori fltJVIH 'Yll L'1110flnl'J 

... 
• "' ( • • ) <!I .(29) 

'Yl1"1VVl11V.:! auto-tox1c1ty 'UtNL'lftl H. pylon 

"' i "' 0 'I ,.. d d ... "" 1 11 "'"' .x (30) {) n'VM ti .:i 'Yl1 1'1111 'U fl 'Yl l W 'U1.:i'lf'Ufl1 \11 'U \ll fl VI 'IJ 'U 
... 

1rn::'li1t1lttf111l11iU'lJiU''U'IJtl.:i amoxicillin lm.h 
I ,.. ,, .x Ql \l,, I ,, 

t1'ilt1m::m1::m11n L'IJlJ'IJU'U'Ufl.:i ~ nm1m'IJ1.:i 

" I Pl OI 'l 'i I ~ ~ Vl'W ff1'U lansoprazole lu'Utll\111 '1111 'UmJll'U'Yl 

.. ~ & ""'' QI ,, .. .,,; 

11 nu rrn1:11 o .:inn 1 'lf 'J 1lJ n 'Utll\ll l'U ~ C'l'lf rHVrn 
... 

0 QI <!j I QI (JI) 
n1'1fl1'lftl H. pylori l'lf'\.Jn'U 

., 
nrnmn 
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d .... i j) 0 CV A ~ 1 "-'1 
~t'l<JfVHVlfl 'lffl1'1Ylfll'iVl~l'lffl H. pylori 'U~lJ1tJ 

UffrtnhJ~n 11~ National Institute Of Health 

'l" 0 1" ... " Consensus Conference VlU'U::'Ul '11fll'irnll1H .. 
' y 

tJ1vmm1iJiJ~ f1'VJ mwn YnJ11i1 fll'i~ Vll<lf V H. 
,, jJ d' <V , Qlt ~ 

pylori Vl 1tJtJ1Vll'U ~ t'l'lfl'l'i11Jf11WltJ'lJtJ.:ifll'i'l1M 

f)'jVl(32) 

" 0 .., <!:I 
Regimens n1W1f1Vll'lffJ H. pylori 

(21) ll v . ... 
Walsh Vi'i1U'i11J regimen fll'irnlllfll'i 

" . "' a ~l V "' (33) 11 v l'lVll'lltl H. pylori 11'111JVl1'i1.:i'Yl I Soll m1U 

... .% .,J • .% ... "' 
'i 11J f11'i rnll1'\J'U 1J1fl1tJ'l1 t'l.:i C)f~'Yl1'\J'Ufl1U'11t'l~'11f11J 

& i v ... .% 
m rnmn 'U mum rn m:: v:: nm m 'i 'i rnnm n 'IJ 'U 

d J ~I llv ... J' 
(l'll'il~'Yl 2 lm:: 3} C)f~l'W'1::1Wf1lU'UfffJ1J'l Vl~M'U 

TRIPLE THERAPY 

CV J ~ d 
f11'i 'i fflfl'IJ'Ul'UlJ \I mtl."Wmm~1um'i 

y 

fomm'i~m'ifv H. pylori i"WU'1~'11'U -ffrni''lJfll'i 

"' 1 i v v "' "" 'l d 'if1111 VlU 'lftJWl1lJ~t'l'lfl'lff11J'l1lJVl lJ regimen 'YI 

iJ'i::f1flU~ 1U bismuth, metronidazole, 
" . 

tetracycline (BMT) tim'ru-:im1ml~m::u::nm 
.% ~I ., dll •11 v I i v ... "' 

'WllJ'UlJllJlJ 28 1'Uf1 1J Vl'lf1U mmm'i'ifflflVl 

,1 I <!I d ... i . 
'\J'U ft1'Uf11'it'!Vl'i ::u::nmmmmw.:i 7 1'U'U'U'Yl1 

& I 1V I V i mrnmn'Vl'lJ11'111f1 '11 omeprazole 'i11JVl1tJ lJ 

" 
'll'U1Vl 20 11n. 1ut'l::ftv.:if'lf .:i"U1'U 7 1"W i111fiu 

j} d CV oiV 
\!l'l'iU11'11'U~t'l'lfVI BMT 'UllJ 7 1'U '1~'Yl1 '11fll'i 

o cvJ~'1 d 
f111lVll'l1tlll'l1J'UlJL1J'U 98% im::'lu regimen ~.:i 

" n~11iimm'it1 'l~ amoxicillin U'YllJ tetracycline 
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1rn~i-* clarithromycin U'Yl'U metronidazole ii~ 
o l SI. I "" "" "' 'l· I SI tl1 '1'1::'YI1 '11 IJ 'i:: ft'Yl n m VI fll 'i rn ll1 Mm .:i lJ m .:i 

i S/ S/ d "'I ., 'lV 
f11'i 'lfU1911'U~t'l'lf'Vlftfl.:i911'i1lJf1Ufll'i '11 

U1'i::~'Ufll'i'l1~~mYI iu regimen ~iJ'i::nvu'liJ 
v 
Vl1tJ metronidazole, amoxicillin, ranitidine 

ffllJ1'i\lt'l~'i::U::l1t'l1fll'i 111' ranitidine t'l~llTilfl 
y 

301'"W
1

lli'1V1uv.:ii1-0m1m'in1~V11<lfv 89% mi 1u 
" y 

"' I ... 'l V 
t!m~.:inm1'U'UffllJ1'i\l '11 claritlu-omycin U'YllJ 

metronidazole 
11 ~l ~ U~ 'l lf Ht'! hJuvi f1~1.:i n'U ri1'U 

1 v • ., 
f11'i '11 Ul omeprazole 'i 11Jf1 'U amoxicillin, 

y 

clarithromycin 1lfHt'lf11'in1~ ~1<Jf v 1llJ mnn11 

90% 

DUAL THERAPY 

i " j/ d d CV d I • <V 

f11'j 'lf tJ11'11'U ~ t'l'lfl'Ul'W.:il'l 11YI tJ1'i 11Jf1U 

proton pump inhibitor ~i1nnffn111numn~"!Vl . 
d I ~ I CV 

'Y!Hl'U1J1fltl omeprazole 'i11Jf1'U amoxicillin 11:: 

" I i V 0 °' <!f 'l !)\l Id Yl'U11 '11Nt'lf11'if11'1Vll'l1tl Vl lJVl 

I i V °' 'IJ'U1Vlt!.:ilJ1f1l'l1'U '11 omeprazole 40 1Jf1.1'Ut'l:: 3 
" y 

f'li'.:i i11Jn'U amoxicillin 750 1Jf1. 1'Ut'l:: 3 f'li'.:i'1:: 

'Yl 1 'llf ~mm'ii' n111~~uu~1 u11'JfiJa'l19lfl.:i 'hrl~ 
0 1V4 I 1v ... 

'U11J1 'lf1JH ft1\Jf11'i '11 omeprazole 1\Jt'l:: 40 
y 

lJf1. 'i111nu clarithromycin 500 1Jf1. i'Ut'l:: 3 f'li'.:i 

111' ~mn1~V114v 'l~ 80% vci1.:i 'h nmlJi1m'if1nm 

flltl'IHY .:i1iJ~ t1rnn tJ'lJf1Ui' f1il1 lVlU BMT 1 

Q.1 ... 1 d' d t \l v ... 
ffIJVl1'11 trn::vnfffJlJ ~'iU omeprazole 40 lJf1./ 

1'Ui11Jn'U amoxicillin 2 nf w1u 'Ul'U 2 -ffiJ~nl'f 

YIU 111j V l'l 'i 1f11 Hfl tl'U tJ .:i llHt'l i f1"" lfl u.:i fi 'U 

I I Q.I Q S) ~ 

(89.8% lrn~ 83%, NS) Ul'lf1t'llJ'l1t'l.:ilJHt'l'tl1.:ilflU.:i • 
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' ' ... .:t • q v _L I"" .:t .ct "" <!! .(21) 
Vll'H:J'tl 1 '\JUl~&m:: regimen &Ufllllfl'lllUNtuuuVlfl'tUJflllVl~l'IHl H. pylon 

Three antimicrobial drugs (Triple Therapy) 

Bismuth$ 120 mg qid 

Metronidazole 0.6-1.5 g/day 

Tetracycline 500 mgqid 

Bismuth$ 120 mg qid 

Metronidazole 1-1 .5 g/day 

Amoxycillin 1.5-2.0 g/day 

Two antimicrobial drugs+ antisecretory drug 

Metronidazole 500 mg tid 

Amoxicillin 750 mg tid 

Ranitidine 300 mg hs 

Clarithromycin 500 mg tid 

Amoxicillin 750 mg tid 

Ranitidine 300 mg hs 

Metronidazole 400 mg tid 

Amoxicillin 500 mg tid 

Omeprazole 40mgOD 

Metronidazole 500mgbid 

Clarithromycin 250 mg bid 

Omeprazole 20 mg bid 

14-15 i''W 

10-14 i''W 

12 i'u 

12 i''W 

6 -a-t1~1i1 

101u 

101u 

6 -a-t1~1i1 

14 i''W 

14 i''W 

89 

84 

89 

86 

90 

88 

$ Oll~'W Bismuth subsalicylate ii1'~l'W1'W 2 I~~ (L~~ri:: 262 llfl.) 1uri:: 4 flf .:i ; Oll~'W Tripotassium 

" dicitrato bismuthate ii1' 120 lJfl. iuri:: 4 fli'.:i 
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.,; • , .., _ 1_ 1.. .,; .,. ... Jt .(33) 
Vll11..'.ifl 2 'UUlV!Utl:: regimen Ufl111fl111UNtlhrnVlflflllfl11VIV!l'IHl H. pylori 

Bismuth Tetracycline Metronidazole Clarithromycin Amoxicillin Omeprazole 

Subsalicylate (T) (M) (C) (A) (0) 

(B) 

2 1~vi 1irn:: 4 500 im. 1u 250 11n. 1u 500 11n. 1u 500 11n. 1u 20 11n. 1irn:: 
Y SI SI II 

l'Hll '11~ -3 '1:: 4 flf -1 '1:: 4 rd' -1 '1:: 'CHl-3'111 fl '1:: 4 flf -1 'fffl-1flf-lrlfllJ ., 
fl 1 '111 ':ill '1:: '11 ~ Hll '111 'l '11 ~ -3fl1 '111 'l 'ffllJflf-3 '11~'3 '11 ~ -3fl1 '111 'l fl1'111'l 

I 

flfllJ'UfllJ 

"' Regimens 1rn::'l::u::nmm'lrniJ1 95% Cls* 

BMT (1 iltJ~11,.f) 86-90 

BMT (2 iltJmti') 88-90 

"'tl o' BMT + omeprazole (1 'ff V11'11) 94-98 

BMA (I iltJvi1i1) 75-81 

BMA (2 iltJvi1tt) 80-86 
>' 

' QI 0 Q,I 4 . . 
*fll 95% Confidence interval 'Ufl-1flm1f11'lf11'1Vll'lffl (erad1cat1on rate) 

,,j 1 .., -LI""' .,J.,. "' JI .(33) 
Vll'Hrn 3 'llUlV!tHl:: regimen Ufl111fl'lflUfHlltJlJVlflflllfl11VIV!l'IHl H. pylon 

Omeprazole ( 0) Metronidazole (M) Clarithromycin (C) Amoxicillin (A) 

I 

flfllJfl1'111'l 

... 
Regimens 1rn::'l::u::nmmnniJ1 95% Cls* 

MOC (I iltlVlltt) 87-91 

AOC (I iltJ~nti') 86-91 

MOA (l-2 iltJ~1,.f) 77-83 
y 

I QI 0 QI .:!:i , , 

*1'11 95% Confidence interval 'Ufl-1flmlfl1rnl'1~WlHJ (eradication rate) 
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.!( 
REGIMENS vu9 

q ,, ,, "' "' ... q 
fll'j l 'IHJ19l1\J ~ n'lfl~l'VHJ.:Jfftl.:19111 lJ fll'j 

JI ,, • 

n 1~ Yll~tlU (lvltl 
1h.i1~U11::~1Jfl11l1'1.:JnHd1ll 

~1u) ~::lii'r·mm1fo\l1~~1 (50-60%) 
1hJ11~:: 

~ I d I \ .J'a 
11J'IHJLY!n9llllL\JU19lfl hfo~rn metronidazole, 

amoxicillin 1rn:: bismuth compounds ~lfifll'j 

ffn1fl'll'fl.:J Bertoni 1rn::flru:: <
35

> ~1if~ll -:wf11 

1h::Yll\J azithromycin (500 lln.11\J, 3 1u) ci1lJ 

... ... ~ · ~ rn.J omeprazole (40 lJ0./1U, 2 ffIJYlll1) 1m:: 

amoxicillin (2 nfo;1u, 2 ff'tlmlf) V11J11iivm1 ,, 
m5n1~vi1<1$t:i~.:iil.:i 91.6% 11ffornliurni'l.Jvnnzjll 

' d\l SJQ.I QI ' QI 

'Vl m 'l.J omeprazole 40 llfi./1 U 11lln 'l.J 

amoxicillin 3 nfll/1\J \Jl\J 2 ff'tlvi1l1'iiv9l11m5 
,, ,, 

0 QI ~ .ct ,,. QI 

fll~ Vll'lf'elll'IU.:J 59. l % (P<0 .001) U1J11'Vl.:J 

ffV.:J n~ JJ ~::ii v mlfl11l11U'Ut:i.:imrn 1 \J ff'tlvi1l1' ~ 

mJYi hl1191n~1.:in1J~mll 

."l ..; v "' 'I .., "' 
lJ ru ·m 't1 't'n.JUi'1:: 'lJ v vt ~nrn.n ',_, m n 0111 m w1 ~ ., 
Ji . 

!'Im H. pylon 
0 QI~ \1' < 0 ,,..., 

mm 1~ YIL'lf t:i 11'1 ffll\J1W ~::'Vl 1ll1'fl9l11 

d :; QI ,, 'J) .ct .ct QI 

fll'j 1tluCJ11m nnrnm~nuu1mu ~n'lfl'H'VW.:11'11 

1~u11M'Nnm5f nm 
1
hlffll1Jn1f m5f n1:11~1u 

,, ' 
1i'.l\Jfl15 ~lv~f:lUl 1viumm::f:l01.:JV.:J metronidazole 

d o q SJ <v QI t 'I ad 
CJ1.:J'Vll 1l1r·mmnmnnY1M Yi.:iirn 1umw'Vll'l'l.J 

,, ,, ' 
.... d .... I qSJd qSJ 

L'lftllJnlrnf:llllf:lUl metronidazole il11M.:JlJl L'lf 

regimen ~1h.iiiu1~.:inrl11f:l~ 1'liu BCT+O, BCT, 

.... ?1 ,, 
l1rn AOC lu\J9l\J 
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JI 
"' a , dqva qSJ 
lJOUYI tl91 tlUl clarithromycin n ll11'l 60 l'lf 

BMT+O l1~tl BMA+O Li'.JlJ~\J 
,, .. .d q ... . 

~ln'IJ Hlfl U.:J'Vl V11J llJnl11 O\llf:ll~'V11J 

pseudomembranous colitis 
11~ uir~::vmifoumn 

d I S).Q~ 
n Villi (0.1-0.5%) ff 1u ~rn'll i.:i1fl u.:i'Vl v111 

mn 
1l~uti mmn~t:i.:iiiYu fl11l'l.J5ff!tl~uu 1ltl 

1m::l11nf 'l.Jtl1::mum5iJ1::nf:l1.JUffl1'Vl m~l11 

lif ~~~11::1i'.luiY~1 
,, 't ... .. 

fl1llln llmn1 , umn nm>Jff11l19Jl1mu 

tl'j::nu 
1

l~ uti ~ 1J 1ulr n hl cJ 1llijf:l 1 unnf 'l.J 

tl1::m1Ju1f:ld1.:i~ 1d f:l.:im ~1niiu1l1 mu'l1i1 Y11m:: 

qVV dd Q .ct • 
m1 mui911u~n'lfl'ltHff11J'l1\JVl lJf:ln~1n1Jff1\J 

I SJ A J! ... 0 qJISJ}i qSJ 
'l11UnYiNn'll 1.:i1fl u.:i~1nu1mnu.:i'Vl 11l1~IJ1u 1l1 

1J1mt:i.:i~v.:ifl.:i~11i1u~1911111rn~lJ 1'liu ~'l.J'lJl1~ 

~llrf 5111~ f:lflllll'I f 11tl1::'Vl1uu1lunzj JJ 

NSAIDs 1i'.J utl 'j::~ 1 Un:: ii nuv nLff1.J 

'llf:l.:im::m1::m111'j f:lo1.:i~w15 .:i 
' 

1 \J mil li ~ii 1utl1Y1°11' f:l.:ifi f:lu.U i.:inJm-3 
~ . 

' ,, ' 
~1J1uli11luu~mtltl~nt:id1.:i1~f:lf .:i 11~f:l~iJ1uliii 

,, , ,, ....... 'I 
m1::u'Vlrn'lft:i\J51lJY11u (L'lf\J llLnf:lYlf:lf:ln 1um.:i 

1~\Jflll111) fl15LM'f11tl5 ::'Vll\J antisecretor.y 

drngs 1'liu ranitidine l1~6UlL\JnzjlJ Proton 

pump inhibitors ci1JJ~1Ulff1Jtl 



Thai J Pharmaco/. ,1997; 19(/) 

I . Soll AH. Pathogenesis of peptic ulcer and 
implications for therapy. New Eng J 
Med. 1990;322:909-916. 

2. Marshall BJ, Warren JR. Unidentified 
curved bacilli in the stomach of patients 
with gastritis and peptic ulceration. 
Lancet. 1984;1:1311-1315. 

3. Zanten S, Sherman PM. Helicobacter 
pylori infection as a cause of gastritis, 
duodenal ulcer, gastric cancer and non­
ulcer dyspepsia: a systemic overview. Can 
Med Ass J 1994; 150(2): 177-184. 

4. Peterson WL. Helicobacter pylori and 
peptic ulcer disease. N Eng J Med . 1991; 
324: 1043-1048. 

5. Marshall BJ, Goodwin CS, Warren JR, et 
al. A prospective double-blind trial of 
duodenal ulcer relapse after eradication 
of Campyrobacter pylori. Lancet .1988; 
2:1437-1442. 

6. Hentschel E, Brandstatter G, Dragosics B, 
et al. Effect of ranitidine and amoxicillin 
plus metronidazole on the eradication of 
Helicobacter pylori and the recurrence of 
duodenal ulcer. New Eng J Med. 1993; 
328:308-312. 

7. Graham DY, Lew GM, Klein PD, et al. 
Effect of treatmetn of Helicobacter pylori 
infection on the long-term recurrence of 
gastric or duodenal ulcer: a randomized, 
controlled study. Ann Intern Med. 1992; 
116:705-708. 

8. Morgan A, Ulcer recurrence and 
maintenance therapy for clll'onic peptic 
ulcer (by Morgan A). In: Bouchier, A. 
Hodgson, K eds. Gastroenterology 
Clinical Science and Practice, 2nd ed. WB 
Saunders 1993: 265-267. 

9. Milo G. Helicobacter pylori and 
gastrointestinal disease. J Clin Pharmacol. 
l 995;35:647-654. 

10. Dobrilla G, Vallaperta P, Amplatz S. 
Influence of ulcer healing agents on ulcer 
relapse after discontinuation of acute 

53 

treatment: a pooled estimate of 
controlled clinical trials. Gut. 1988; 
29: 181-187. 

11. Graham DY, Lew GM, Enans DG, Klein 
PD. Effect of triple therapy (antibiotics 
plus bismuth) on duodenal ulcer healing 
randomized controlled trials. Ann Intern 
Med. 1991; 115 :266-269. 

12. Hosking SW, Link TK, Yung MY, 
Cheng A, Chung SCS, Leung JWC, Li 
AKC. Randomized controlled trial of 
short-term treatment to eradicate 
Helicobacter pylori in patients with 
duodenal ulcer. Br Med J 1992;305:502-
504. 

13. Hosking SW, Ling TKW, Chung SCS, 
Yung MY, Cheng AFB, Sung JJY, Li 
AKC. Duodeanl ulcer healing by 
eradication of Helicobacter pylori 
without antacid treatment: randomised 
controlled trial. Lancet. 1994;343:508-
510. 

14. Lambert JR. Pharmacology of the gastric 
mucosa: a rational approach to 
Helicobacter polytherapy. (editorial) 
Gastroenterology.1996; 111 (2):521-523 . 

15. Quigley EMM, Turnberg LA. pH of the 
microclimate lining human gastric and 
duodenal mucosa in vivo. Studies in 
control subjects and in duodenal ulcer 
patients. Gastroenterology 1987;92: 
1876-1884. 

16. Goddard AF, Jessa MJ, Barrett DA, 
Shaw PN, Idstrom JP, Cederberg C, 
Speller RC. Effect of omeprazole on the 
distribution of metronidazole, amoxi­
cillin, and clarithromycin in human 
gastric juice. Gastroenterolo.?Y 1996; 
111 :358-367. 

17. Walt RP . Metronidazole-resistant 
strain from ineffective treatment. 
Lancet.1996;348:489-490. 

18. Fould G, Shepard RM, Johnson RB. 
The pharmacokinetics of azithromycin 
in human serum and tissues. J 



54 

Antimicrob Che mother. 1990; 25 
(suppl.A): 73-82 

19. Van Caekenberghe DL, Breyssens J. In 
vitro synergistic activity between bismuth 
subcitrate and various antimicrobial agents 
against Campylobacter pyloridis (C. 
pylor id is) . Ant i m i c r o b A gents 
Chemother. 1987; 31: 1429-1430. 

20. Koo J, Ho J, Lam SK, Wong J, Ong GB. 
Selective coating of gastric ulcer by 
tripotassium dicitrato bismuthate in the 
rat. Gastroenterology. 1982; 82: 864-870. 

21. Walsh JH, Peterson WL. The treatment of 
helicobacter pylori infection in the 
management of peptic ulcer disease. New 
EngJ Med. 1995; 333:984-991. 

22. Tay HP, Chaparala RC, Harmon JW, 
Huesken J, Saini N, Hakki FZ, et al. 
Bismuth subsal icylate reduces peptic 
injury of the oesophagus in rabbits. Gut 
1990;3l:11 -16. 

23. Slonmiany BL, Nishikawa H, Bilski J, 
Slomiany A. Colloidal bismuth subcitrate 
inhibits peptic degradation of gastric 
mucus and epidermal growth factor in 
vitro. Am J Gastroenterol. 1990; 85: 390-
393. 

24. Konturek SJ, Bilski J, Kwiecien N, 
Obtulowicz W, Kopp B, Oleksy J,. De­
Nol stimulates gastric and duodenal 
alkaline secretion tlU"ough prostaglandin 
dependent mechanism. Gut 1987;28: 1557-
63. 

25. Mertz-Nielsen A, Steenberg P, Neumark 
T, Bukhave K, Rask-Madsen J. Colloidal 
bismuth subcitrate caused sustained 
release of gastric mucosal prostagladin E2. 
Aliment Pharmaco/ Ther. 1991;5:127-133. 

26. Lambert JR. Pharmacology of bismuth­
containing compounds. Rev Infect Dis. 
1991: 13 (suppl 8): S691 -5. 

27. Goodwin CS, Marshall BJ, Blincow ED, 
Wilson DH, Blackbourn S, Phillips M. 
Prevention of nitroimidazole resistance in 
Campylobacter pylori by coadmi­
nistration of colloidal bismuth subcitrate: 

Thai J Pharmacol., 1997; 19(1) 

clinical and in vitro studies. J Clin 
Pathol. 1988;407:207-210. 

28. Loo VG, Sherman P, Matlow AG. 
Helicobacter pylori infection in a 
pedia tr i c pop u 1 at i on : in vi Ir o 
susceptibilities to omeprazole and 
eight antimicrobial agents. Antimicrob 
Agents Chemother. 1992;36: 1133-
1135. 

29. Greig MA, Neithercut WD, Hossack 
M, MacDonald AMI, Nujumi AM, 
McColl KEL. Suicidal destruction of 
H pylori mediated by its urease 
activity (abstr). Gut .1990;31 :A600. 

30. Rauws EAJ, Langenberg W. Bosma A, 
Dankert J, Tytgat GNJ. Lack of 
eradication of Helicobacter pylori 
after omeprazole. Lancet. 1991; 
337: 1093. 

31. Treiber G. The influence of drug 
dosage on Helicobacter pylori 
eradication: a cost-effectiveness 
analysis. Am J Castro. 1996;91 :246-
254. 

32. NIH Consensus Development Panel. 
Helicobacter pylori in peptic ulcer 
disease. JAMA 1994;272:65-69. 

33. Soll AH. Medical treatment of peptic 
ulcer disease, practice guidelines. 
JAMA. l 996;275:622-629. 

34. Sung JY. Chung S, Ling TKW, Suen 
R, Leung VKS, Lau JYW, Cheng 
AFB, Li AKC. Dual therapy versus 
triple therapy for Helicobacter py/ori­
associated duodenal ulcers. Dig Dis 
and Sci 1996;41(3): 453-357. 

35. Be11oni, et al. Triple therapy in 
eradication of H. pylori : azithromycin 
plus amoxicillin and omeprazole 
compared with omeprazole plus 
amoxicillin. Am J Castro .1996; 91: 
258-262. 


