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ABSTRACT 

A bacteriological investigation performed on the biopsies of 1 30 patients with 
gastrointestinal disorders at the GI section of Imam Khomeini hospital concluded in 
the isolation of 100 cases of Helicobacler pylori. The antibacterial effects of bismuth 
salts alone and in synergy with tetracycline and metronidazole were evaluated on the 
basis of disc diffusion method on 5 randomly selected pure cultures of H. pylori - the 
main target - and 4 standard cultures of other bacteria including Staphylococcus 

aureus (ATCC 25923), Brucella abortus (CS BPI- A 10 3) S99, Salmonella typhi (CS 

BPI - 196) 0-90 I and Escherichia coli (A TCC 25922) in order to control the accuracy 
of procedures. 

[n this research, growth inhibition zones by bismuth subcitrate (128 [lg/disc 
potency) were determined as 15 ± 2.4 mm diameter against H. pylori (mean ± SO), 
and 15 ± 2.6, 20±3.1 and 14 ± 2.5 mm against the given standard cultures, 
respectively, except for E. coli. Tetracycline (30 [lg potency) produced inhibition 
zones of 30 ± 2.6 mm against H. pylori and 30 ± 2.4,40 ± 2.9,25 ± 2. 3 and 21 ± Vl 

mm against the standard strains, respectively. Diameters of inhibition zones by 
metronidazole were 4± I against H. pylori, and 3± 1.2, 8±2.4 and 3 ± 1. 3 mm against 
the standard strains, respectively, except for the resistant E. coli. 

[n another test in order to demonstrate the synergistic effects of bismuth 
subcitrate together with the two mentioned antibacterial agents, a composition of 4 
parts of bismuth subcitrate, one part tetracycline and 6 parts metronidazole was used 
(359 [lg potency). The obtained data were as follows: the growth inhibition zone 
againstH. pylori was 40±3 mm and 42±2.2, 45±2.1, 35±2.6 and 27 ±2. 3 mm against 
the control strains. Therefore, these results indicate that bismuth cubcitrate has a 
remarkable antibacterial effect against H. pylori among the bismuth salts which 
increases when used together with tetracycline and metronidazole in peptic ulcers. 
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Effects of Bismuth COIllPounds on H. Pylori 

INTROUUCTION 

lIelico/)acter IJylori sc(.!Il1s III he one of the etiolugic 
factors of peplic ulcl:rs.'·�· 'J, 1:1 and eventual n.:crudescclll:e is 
still a serious prohlem in g:L'\tril: ulcers which arc cured ftlf 
a limit of time by common rCII1l!dics such as cime! iJint.:: and 
f<U1iLiuinc," � 

Therefore. specialists afC focusing on the synergistic 
activity of antibiotics together with bismuth compoulllJs. in 
particular bismuth subcitratc and suhsalicylatl!. for the 
treatment of certain patients. Although Ihe effectiveness of 
such regiml!llS has been confinncd hy m:UlY fl.:pmts.1,),.1.7 
diversity in opinions exists mnung scientists at the present 
tillle which has in fact been the motive I()flhis resc;tn:h. witll 
a main purpose of ruling uut the cquivot;alilies t;oncerning 
tht.:L!mcacy ofhismuth alone :U1d in synergy with ;ulIibacteriai 
agems in Ihe trcatmenl of peptic ulcers. 

MATERIAL AND METHODS 

Sampling 
Specimens obtained from biopsies of duodenal lesions 

were carried in transport media (thioglycolate and 5 
antihiotics) and suhmitted to the laboratory for consequent 
hacll.:rioillgica] investigations. 

l)reparaticJII of'smears 

Two thin smears were prepared from each sounplc by 
cnlshing hetween two slides and staining with methylene 
hIl1l.: and fuschin fur If) mill. 1-1. Jl.vlori was re(.;ognil.cd 
lllicflIscopically :l'\ sh0l1 spiral hacteria in dusters. 

Cullure 
Samples from hiopsies were Immogeni/.ed aSl.!ptically. 

illll(.;uiall.:d on brucella agar cont:lining 5 - II) percent sheep 
whole hloou. v:mcornycill 3-6 mg/L. amphotericin B 2-6 

11l!!/L. tri Im:th(1prim .s - 2() rng/L. colistin 2:,()(){) units /L or 
cefslIlodin:, IIIg/L alld illcuhatt.:d al3fl± Joe for 4 -·7 days 
under lIliLTllaertlphilic conditiolls. Fur lina] detcrminatiull 

(If p()sit ivc ell It urcs. hit JcJwmical tests were used. The effects 
tlfhislllllth suhcitralC tlll hat:teria and it's pnlhahle synergislic 
act it lil willl tctracycl ine :1lllllnetn midazllh.: were thcll studied. 

P.-eparatilllluf disrs 

Filter paper lacking :lntihach.:rial activity in the form of 
6111111 discs was rnaL'erated with determined ;UllountS oftlw 
ahovc-mcnl ioncd malerials. They were air dried or tlried in 
a jar containing P pCllt(lxide. 

In order to stanLianJize Ihe discs. cOllcentratiolls of the 

Solulions wcre changed and tletennined in a manner 10 
pmt.luce zOlles equal tll tile cOlltwl (Jiles. 

Standardizing of bartedal suspensions 

Turbidity of microhial suspensions wl,;rc sekl·tet.l as the 
turhidity 010.) Illi 01 hafilllll chloride" I. 175'1. (IV/v)" and 
lYlY5 IllI of sulfurit: acid 1%. 

RESULTS 

The drug sensitivity of :) sdected strains fwm IOU 
cultures uf J I. pylori Wil'\ iL'iSCssetl (Tahle I).' DialllclCfs of 
zones arollnd hismuth suhcitrale against II. fly/ori and the 
sensitive strains of SWIJhylo(()I'I'IlS (J/lI'CIIS (A Tee: 25lY2)). 
Brucella "horlus (CSBPI - A 1Il3) S-,!l) and SU/Illooe//a 

{-"phi (CS BPI - B I YO) O-l)O I IVefe mea'"fed '" I 5± 2.4 111111. 

15±2.omm.2n±3.16tnm and 14±2.11l1l11.respectively. 
The rcsist�ull E. l:oli strain showed no inhihition zone. The 
growth inhihition zone of tetracycline with a potcm:y of 3{J 
�g/disc IVas 30 ± 2.6 alld 30 ± 2.4.40 ± 2.5. 25 ± 2.3 alld 
21±2.8 again't thc ,tandard cultufes. fe'pectivcly. The 
inhihition zonc diameter of Illclronid:v.ole (wilh a JlOlenc), 
of 2{){) )..lg/disk) against 1/. pylori WiL,\ 4 ± 1 ant.l J ± 1.2. X ± 

Tahle I. PutCnt·y ur discs and J.!:ruwth inhibitiun lOne diameters. 

Antibacterial Inhibitiun lOlU! Inhibition wnes against t'untrul sensitive Inhihitiun wne ag:ainst 

Discs subSlances a�ainst H. pylori strains E. clJli 

(fig/disc) (mill) (mill) (tTl tTl) 

S. UllreliS B. abortus S. typlti 

Risrnuth suhcilralt.= 128 t:H2.6 15± 2.6 :!() ± 3.1 t4 ± 2.t 

Tt.=lIacyclint.= 30 30± 2.6 30 ± 2.4 40± 2.� 2) ± 2.3 21 ± 2.X 

MClIonit.lazolc 200 4±1 3 ± 1.2 H± 2.4 3 ± 1.3 -

Triplc drugs: 

Bismuth subcilIalc 

Tctr;}cyciine 359 40± 3 42 ± 2.2 4)± 2.t 35 ± 2.6 27 ± 2.2 

Metronidazole 
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Table II. Pulcnq' ul' duubled dist's .md inhihiliull 1.tIlles. 

Antibacterial I nhibilion zone Inhibitiun wnes against conlrul sensitive Inhibition wile against 

Duubled substances against H. pylori 

Discs ()..lg/disl.') (mm) 

S. DUrell!; 

Tetracycline 

+ 2VI 33 ± 3 32 ± 2.5 

Mt.:lro niclazolc 

Tl.!tracydinc 

+ !5R 38 ± 3.5 4U±4 

Risrnulh 

Mt.!lroniJazo1e 

+ 328 IX± 2.1 16 ± 1.8 

Bismuth 

2.4 and 3 ± 1.3 mill against the stanuard strains (excluding 
the resistant E. t'oli strain). In another tl!st demonstrating the 
synergistic effects of hismuth suhcitratc. tetracycline anu 
1Tll!lroniu<lzoll! (4 parts hisllluth suhcilralc. Olll! rart 
h.:lracyclinc and (i parts metronidazole with a pOlcncyof359 
pg/uisc). the inhihition 'I.ones were 4() ± J for II./Jylori ,Uld 
42 ± 2.2. 45 ± 2. 35 ± 2.0 and 27 ± 2.2 for control cultures. 
The t.!ouhle uist; aJltihacteriaJ test and the results are shown 
in Tahle II. 

IlISCUSSION 

I/e/icobacler pylori has ht.:t.:11 kn()wll tll ht.: (ltlt.: or the 
most important t.:tiologic agt.:nts llf gastnlt.! ullt.lt.:n: l] disllft.lefs 
in tile recent years. ant.! has ht.:t.:n incrimin<llt.:d I'm the 
recrudescence of tilt.! illness anti as pl1ssihly heing Iht.: n.:;l\llll 
why common lreatm..:n(S;lfC not successful in pepliL·lllt..:ers.�1 
Allhotlgh temporary recovery occurs in 1110S1 cases. 
rccurn:nce of the disorder produces t.Iifficulties for thl! 
palients in long term. N. pylori was isolated from 1011 uf J}O 
patients at the endoscopy section of the hospitaL thus 
confinning the role of H. pylori in the induction of gastro
duodenal ulccrs. Therefore. we bclieve 111aI thc most clTeetivc 
regimen for treatment and preventinn of recurrence should 
be focused on eradication of H. pylori. 

Ii has been shown Ihat bismuth compounds and bismuth 
subcitrate in panicular, in comhination with other 

antibacterial drugs present better results in the treatment of 
uJccrs.7 The mechanism or action or bismuth is not clear: 
some believt! that bismuth protects ulcers against the 
desU1Jctive aclions of pepsin and hydrochloric acid hy 
covering thcm. Others declare that bismuth aCIS as :Ul 
antagonist of histamine receptors. thus preventing aciu 

203 

strains E. coli 

(11I1ll ) (IIUII ) 

I 11. abortus S. typJ,i 

40±4 27 ± 2.5 24 ± 2 

42 ± 3.6 30± 2.7 27 ± 2.4 

26±2.6 15 ± 1.8 3 ±U.5 

secrt!tion, and finally some sp"ccialists think that hismuth 
compounds arc antibacterial :uld prevent recurrence or 
illness by eradicating the responsible bactcrium;·l.5.1.11 

Therefore, in order to cl:.lfify this vagueness we decidl!d to 
sludy the probable anlibacterial elletlS "f hismuth 
compounds anu their relevent synergy with other drugs ill 

vifro. by using the disc diffusion technique un sulit.! media. 
As shoWIl in Table I. bismuth sulx:ilratc is oeJinilclycffectivc 
against I-I. pylori. Prohibition zones produced by triph; 

uiscs (bismuth subcitrate. metronidazole and tetracycline) 
tugether are more extensive th�Ul those by each or the drugs 
separately. indicating the obvious synergistic erkcts or 
these mal..:rials. As C;U1 be seen. metmnitlazo]e is nOI dTectivc 
;11011":. possihly due to the haclCriaJ resistance against it. 

An insignificant increm;c in antibacterial activity hy two 
ag":llts rath..:r that une (bismuth and metronidazole. hismuth 
and tetracycline) can be observed in Table II. In Ihis study. 
it was c1uciuatet.!lhal hismuth is;Ul ;mlibacterial suhst:mce 
capable of inhibiting the growth of bacteria alon..: and in 
synergism with other antimicrohial agents such as 
lIletroniua!.ok and tetracycline. these two urugs showing 
the highest level or synergy. 

It is mentionahle thai caJculations in this stuuy have bccn 
h:L':lcd on cllmp:lrison with st,Uld,lrd sensitive h,lcleria such 
as staphylococci. brucella ;U1U salmonella. 
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