
• • 

• • 

• • 

II 

AtJ~tlU AefltlU Ni;lfl11~11"f)-3 nifuroxazide, ampicillin,
 
I 

, t:!I t:!I t:!I ~I

cotrimoxazole Ui;l~ norfloxacin (?)f)UUfll1A'itll1AlJUtT1Al1(?)

"f)-3f)1l1l1'i~i1-3Ui;l~normal flora "f)-3tl11il 
II 

:IJla£l l'J~t?I'J l'fU'. ('t'wlfi~f1£llflai!fl)* 
'i"" c "" c

tllWfI£l qflfilil'JW lfl.tJ. (!f1fl'Uflfll'JH'nfl£l)* 

"" "" cflill'J'JW tJUHltl-:J 'n'Ufl-:Jl'Ulfl£llflli:lt?l'J* 
q q u 

"" "" 'nll~l 'lJmllt?l'J 'n.tJ.* 

• • v 
~. dII ~ dII .<::t OJ QJ Clo dII.<::t 

fln'Ulfll fl11111'U ll'UUU f) U't1tf~'U f)~ al'lVllU1HI'If'vt 't1 U'IJ U~ m'llll'lW'Uf)~ ll'IJfl't1I'lU 
•• u 

(MIC) ~11')uallfiVl'Uf)~f)1l1ll'l~'h~1ll;l~normal flora 'UMi:il1ih111 501 alU"'U~~f)al'l~lUlll;l~'Vt 
'lII 'lII 'lII 'lII 

4 'lIil~ftf) nifuroxazide, ampicillin, cotrimoxazole lll;l~ norfloxacin 1~u11i agar dilution 
• v v"" "" ""1 ~ .c::!i OJ dII lIJ v V _'I v _ • Clo Q..IClo dII Clo

ll'IJfl't1I'lU't1 'lI IU m'lfln'UlflHUllU n !~1ll nf,!1l1ll'l~'Uf)~ f;!U1U1l1 n't'iMU!)'IJVlm'l'ill;l'll11't1 Ul 
"i '" "" "i''& _. ' 
1'l~'VtUl'IJ1l;l'l11l11i'IJ~IIl;l~1l1n stock culture 'Uf)~ !'l~'VtUl'IJll;l'IJl'llflU'll~'l CJf~u'l~nf)'IJ 

v v 

~1U'lIil~'Uf)~1l'IJfl,MUlIl;l~')lU1ualU"'U~ i~~ftf) Salmonella (105), Shigella (100), 

Vibrio (100), E. coli (96), Aeromonas (20), Plesiomonas (30), S. aureus (20), K 

pneumoniae (20) Ill;l~ C. Freund;; (20) Nl;lm'lffn'Ul'Vt'IJ1111'IJfl'Mu'.!n'llil~~'t1~af)'IJ 

11~f) norfloxacin llln~a~1ll;l~11~f) ampicillin Uf)u~a~ UnliU Salmonella ei~11~f) 

ampicillin 1f)Ul;l~ 70 ll'IJfl,Mu~'t1~af)'IJ11~f)cotrimoxazole n111f)Ul;l~ 85 UnliU Salmonella, 

E. coli Ill;l~ Shigella ei~11IftU~ 67, 55 lll;ldf)Ul;l~ 13 VlU.li:ili'IJ ll'IJflfil'U~liluallfi~ 

't'i~f)f)11lIilUtfllfiVl'Uf)~f)1l1ll'l~ch~~'t1~af)'I.Jlfif)'IJ,f~'t'i1l~ nifuroxazide 90-10011~f): 1f)Ul;l~ 

unl1U E. coli lll;l~ Salmonella ~~11IftU~1f)Ul;l~ 72 1ll;l~1f)Ul;l:: 55 Vllmili'IJ ll~ll'IJflfil'U 

~lilu normal flora 'Uf)~i:il1a~tilm'lffn'Ulflf~dftf) K. pneumoniae lll;l~ C. Freund;; 

11~f) nifuroxazide IftU~1f)Ul;l~ 5 lll;l:: 10 Vlllli:ili'IJ nifuroxazide Iilual'la~lfl'll~~~ 

lilUf)u",u~'Uf)~ nitrofuranes ~~1J.il;l~l;llU1u\r,ti11't'iiJ.iijm'l~~~1l1ui:il1a1ll;l~1J.iijNa~f)
• • v 

normal flora mnm'l't1~l;lf)~d'Vt'IJ11tfllll'ltlrJmt~'Uf)~i:il1a m'l11l1ty'Uf)~1l'IJflfil'U~lilu 
all't'iVl'Uf)~f)llm'l~'h~1~ Ulu'Vtl~ Shigella 1~~ III n~~tllll::1~ij nl'lffn'U11um~fl~iln ~f)11J 
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Abstract:	 Comparison of the in vitro antibacterial activity of nifuroxazide, ampicillin, cotrimoxazole 
and norfloxacin against the enteropathogens and normal intestinal flora. 
Vorachit M., M.Sc. (Clin. Path.), Rittaporn A., B.Sc. (Med. Tech), Boonsong S., Cia., 
Jayanetra P., M.D. 
Microbiology Section, Pathology Department, Faculty of Medicine Ramathibodi Hospital. 
J Infect Dis Antimicrob Agents 1991; 8:91-94. 

Five-hundred and one strains of recently stool isolates from the clinical micro 
biology laboratory Ramathibodi Hospital and from stock culture of Bhumrasnaradul 
Hospital are determined forthe minimum in.!libitoryconcentration (MIC) against nifuroxazide, 
ampicillin, cotrimoxazole and norfloxacin by the agar dilution technique. The type of 
organisms and number of strain are; Salmonella (105), Shigella (100), Vibrio (100), E. coli 
(96), Aeromonas (20), Plesiomonas (20), S. aureus (20), K. pneumoniae (20) and C.freundii 
(20). Norfloxacin shows the highest percentage of antibacterial activity to all the organisms 
tested while ampicillin shows the lowest percentage of susceptible except Salmonella. The 
pecentage of susceptibility to cotrimoxazole of the organisms tested is equal or greater than 
85 except Salmonella (67%), E. coli (55%) and Shigella (13%). Nifuroxazide shows the high 
percentage ofsusceptibility (90-100) by almost enteropathogens and moderately high suscep­
tibility by E. coli (72 %) and Salmonella (55 %). The normal intestinal flora are resistant to 
nifuroxazide as high as 90-95 per cent. Nifuroxazide is a synthetic derivative of the 
nitrofuranes which almost completely insoluble in water, poor absorption by the intestinal 
mucosa and posses no selective inhibitory effect on the intestinal flora. These properties 
fascilitate the advantage on the elimination ofenteropathogen especially Shigella without any 
effect in normal flora. The clinical trial ofnifuroxazide in the treatment ofbacterial diarrhea 
is mandatory. 

U1::~-:Jf1~ bn 'iI11 :lJ~1 tJ~ elm1'Y11I'll tJ bblJflii b1tJ¢I bUll. nonnal flora 
1J'tl'Ul 

o 

"lJel-:JGili.~ 

el,;),;)T'i"d1 ,nuuuill '1'11 Gil T1ill"lJ el-:JU1:: b'Yllili.'Yl tJ bbl'l::U1:: b'Yllil Nifuroxazide dJU derivative "lJel-:J nitrofuranes ~i.lJ 
, v v 

~U"J 1~ tJL'il.vn::U1::b'Yllil~el tJ~~Ul bLl'l::U1::b'Yllil~ril ~-:J~~Ul 1'l::1'l1 tJ1U.Jl 'Y111i~fl,rn~:lJlJ'11'iil-:J,;)ln nitrofuranes ~el-:JU1::m1 

bb1Jfl'yh1tJ~ bUU~l bWiI"lJ el-:J el';)';)11d1-:J 'ill:JJ11 tJ-:J1U"lJ el-:J'V'fU,'ill ~el i.lJ~m1'i1'i1~:lJ1uGilU bLl'l::i.lJ~~I'l'iimblJfliib1tJ~dJu. nor­, , 'lJ 

imu'iI1 bbl'l::flrn::' ~el Salmonella (3-6. 75% 1Ub~n, 3-4.23% mal flora "lJel-:JGili.~5 hm1~n13'lflf-:Jih~'Y11n11bU1tJlJ 

1u~hqj), Shigellaflexneri (2-2.54% 1Ub~n, 2.74-3.81 % bii tJlJflll :lJi.1"lJ el-:J nifuroxazide nlJ ~11~1U.';),1'l;~~1'lIlU. 

1u~'hqj), Vibrio eltor (0.04-0.22%), Aeromonas hydrophila n111n13'1 el,;),;)11::11-:J1u~lh tJ1uu';)';)uu.d~ el ampicillin,
, 'lJ , 

(1.64% 1Ub~n, 1.79% 1U~Viqj), Plesiomonas shigelloides cotrimoxazole bbl'l:: norfloxacin l'i1tJ'Y11n11~n13'lfl1l:lJ 
,	 V I v 

(0.64 1Ub~n, 2.34% 1u~lViqj) bbl'l:: Staphylococcus aureus b'li:lJ'liU.,zelllii~'iI"lJ el-:J~11~1U.';) I'l;~ bVi ~l'il ii ~1 :lJ11f1 £JlJ £J-:Jm1, , 
(0.04-0.27%) UelmlmblJfl.yh1mVi~ld£J-:J~11tJ-:J1Uii-:JEsch­b';)1qj"lJel-:JbblJfliib111i.~ (¥inimum Inhibitory Concentration = 

erichia coli ~dJu~lbVi'il"lJel-:Jel,;),;)11::11-:J :ft-:Jell,;)r1el1ibil'il MIC) 'iimblJfliib111~dJU~lbVi'il"lJel-:Jel,;),;)11d1-:Jbbl'l:: nonnal flora , ,	 , , 
el';)';)11d1-:Jl'i1tJm1~fl-:J toxin '1'11 elh'll elU b-ihi.u1ubdellJbi:ieln,	 , "lJ el-:JGili.~'illU.1U 50 1 ~1 tJ~wrf ~-:Jdb yj el dJu.'liel:lJI'l'Yl1-:Jiel-:J 

, 'lJ 

"lJel-:JGilU2 Vi1el E. coli serotype 0157:H7 :ft-:Jr1el1ibil'il hem- U:DlJ'11m1:ft-:J';)::MU1:lJ111:lJ~,;)11rnl1 u.m1b~eln~11~lU~I'l;~ 

orrhagic diarrhea' UelmlnbLelhiJflbLlJfl.yh1tJ~-:Jn~11 GilVi1lJ~lh tJ el';)';)11d1-:J'ii eli.u 
'lJ , 

,;)lmll1-:J1U"lJel-:J~1ru. ~1H1'llrJ4 ~1Jb:ffel Campylobacter jejuni , , 
1Ub~n~dJuel,;),;)11::11-:Ji.~ii-:Jfellll'l:: 7.84 el,;),;)11d1-:Jhb~n~,	 , 
elci11:lJnU b'liU 1UVielel.n1l1I'lb~n (nursery) Vi1el1uh-:Jb111U UVfI,U1fJ ~'Y11m1~n13'lU1::n ellJ~l tJ bLlJfliib111~H' 

'lJ 

'ill dJu~el-:J1in111n13'1~1tJ~11~lU,;)1'li1~ byj elU el-:JnUn11 mlJfl:lJflrnIll~1u.m1Vil MIC ~el Escherichia coli ATCC,	 , , 
1::1J1'i1"lJ el-:J b.:ffel bb'iihn111i~11~lU,;)1'li1~ aTn~ ~ I'l i.lJV;-:J 25922 bLl'l:: Staphylococcus aureus ATCC 25923 bLl'l::bblJfl­, 
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ri b1EJ~ bbEJ nL~":ill n E)":il":ill1::"lJ E).,j ~lJl EJ":ill niE).,j1J iiU~m1":il Cl.:nl 
q cu ';IJ q 

l'YlE.Jl'l~Un"lJE).,j h.,jYWlUlCl1lm~U~ 1::'Vr-jl.,jb~ m.l.b:JJ~lEJ'\.l. n.,j 
~ ~ 

bCilE)WiICll'l:JJ ~.f'I. 2532 bbCl::b"l!e)":illn stock culture "lJE).,j• 
11.,j~ EJlUlClUl1lf'l'\.l.1lCil1~.,j bbtl.,j b1J'\.l. 

'U 

1. bbU'lrib1EJ~biJ'\.l.~lb'VICil"lJE).,jE)":il":ill1::11.,j ~E) Salmonella 

105 ~lEJ~WIT, Shigella (S.jlexneri 64 ~lEJ~'\.l.{ S. sonnei 35 

~lEJ~'\.l.ibbCl:: S. boydii 1 ~lEJ~'\.l.i) bbCl:: Vibrio (V cholerae 

40 ~EJ~'\.l.f, Vparahaemolyticus20 ~lEJ~'\.l.f, V.alginolyticus 

20 ~lEJ~'\.l.{ V jluvialis 15 ~lEJ~'\.l.ibbCl:: V. furnisii 5 ~lEJ 

~'\.l.i) mh.,jCl:: 100 ~l EJ~'\.l.i 

2. bbU'lrib1EJ~E)l":ilbtl'\.l.~lb'VICil"lJE).,jE)":il":ill1dl.,j ~E) 

Escherichia coli (Enteropathogenic E. coli 52 ~l EJ~'\.l.i bbCl::• 
E. coli ":illnE)":il":ill1:: 44 ~lEJ~'\.l.i) il'\.l.l'\.l. 96 ~lEJ~'\.l.{ Aero-

monas (A. hydrophila 11 ~lEJ~'\.l.ibbCl:: A. sobria 9 ~lEJ~'\.l.i), 

Plesiomonas shigelloides bbCl:: Staphylococcus aureus E)cil.,jCl:: 
~ .­

20 ~EJ~'\.l.li• 
3. bbU'lri b1EJ~btl'\.l. normal tlora"lJ E).,j~l Li~ E) Citrobacter 

freundii bbCl:: Klebsiella pneumoniae E)cil.,jiil:: 20 ~lEJ~'\.l.i• 
trl,PiTU1J,,:Nn a-ld~lUc\)~~~:lJl<ildqjlU"1J El.:J nifufoxa 

CI ' q <UJ 

zide (Synthelabo Laboratories, France), ampicillin (Sigma, 

USA), sulfamethoxazole (Sigma, USA), trimethoprim (Sigm, 

USA) bbCl:: nortloxacin (Sigma, USA) 
~ ~ 

B1Hl'1lau-JltNiJ Brain heart infusion broth, Mueller 

Hinton broth bbCl:: Mueller Hinton agar "lJE).,j BBL 

Agar dilution technique 

Table 1 rh MIC range, MIC bUl~ MICgO 'UfJ~bb'l.Jfllil~Uso
 
nortloxacin.
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":ilCl.:n~bbCl::bbU'lrib1EJCi1l:JJllf"lJE).,jNational Committee for C1ini­• 
cal Laboratories Standards M7-A6 ~l'VI1U nifuroxazide btl'\.l. 

~l1~L:lJCl::CllEJL'\.l.Jl~.,j1i 50% polyethylene glycol (PEG) 

btl'\.l.~hrllCl::Cll EJ 

.J , , ~ 

,nnCill1l.,j'Yl m MICgO "lJE).,j AMP Cilm"llE) Salmonella, 

Shigella, Escherichia coli bbiil:: Aeromonas ":il::mnn-h 128 

:JJn/~<il1 bbCl:: MICgO "lJE).,j COTRI ":il::mnnll , 28 :JJn/~<il1 
v 

t'ilW~·Ub.:JiE) Salmonella, Shigella bbiil:: E. coli fil MICgO "lJE).,j 

nifuroxazide <iim.:BE) Salmonella, E. coli, K. pneumoniae bbCl:: 

C.freundii ":il::mnnll 128 :JJn/~<ilwri'\.l.n'\.l. bb<iifil MICgO "lJ E).,j 

norfloxacin ":ildJfil~hnll 1 :JJn/~<il1 EJnbl'\.l. S. aureus bbCl:: 

b~ mhfil MIC ~L~ift1Jfi'l'\.l.lrnb1JE)1bsU'\.l.<1l"lJ E).,j b.:BE)~1l<ii E)~1 

~l'\.l.":ilCl.:n~bb<iiiil::"llUCil lCilEJ1i MIC breakpoint <ill:JJ NCCLS7 

• 
~E) AMP ~ 8 :JJn/~<il1~l'VI1UbbU'lrib1mbn1:JJCluri'YlCil~E)U bbiil:: 

~ 0.25 :JJn/~<i11~l'VI1U S. aureus, COTRI 40 :JJn/~<il1, 

norfloxacin ~ 4 :JJn/~<il1 bbCl:: nifuroxazide ~ 32 :JJn/~Cil18 

":il::b~'\.l.ll AMP L~~ClfiE)wJJl.,j~<iiE)b.:BE) Salmonella, 

Plesiomonas bbCl:: Vibrio, COTRI Li~Cl~<iiE)b.:BE) Vibrio, 

Plesiomonas, C. freundii, Aeromonas bbiil:: S. aureus bbCl::Li 
~ClfiE)wJJl.,j~<iiE) Salmonella bbCl:: E. coli, NIFU LV;~Cl~<iiE) 

Shigella, Plesiomonas, S. aureus, Aeromonas bbiil:: Vibrio LV; 

~iilfiE)'\.l.,rl.,j~<iiE) E. coli bbCl:: Salmonella ~l'\.l. NORF Li~Cl~ 

<ii mbU'lri b1EJ~'YlCil~E)UJ'.,j'VI:JJ<iI i.,j bb~Cil.,j 1'\.l.<ill1l.,j~ 2 

501 .i:Ylu..r'Ui~fJ ampicillin, cotrimoxazole, nifuroxazide Ui:l~ 

Minimum Inhibitory Concentration (mg/L) 

Organisms No of Ampicillin Cotrimoxazole Nifuroxazide Norfloxacin 

Strains Range MICs• MIC.. Range MICs• MIC•• Range MICs• MIC.. Range MIC•• MIC.. 

Salmonella 105 1->128 2 > 128 <0.5->128 2 >128 8->128 32 >128 0.015-0.25 0.125 0.125 

Shigella 100 1->128 64 > 128 <0.5->128 >128 >128 1-32 8 16 0.03-0.5 0.06 0.06 

Vibrio 100 1->128 4 >32 <0.5->128 2 1~>128 2 32 0.008-2 0.06 0.5 

E. coli 96 2->128 128 >128 <0.5~>128 8 >128 8~>128 16 >128 0.015-8 0.06 0.125 

Aeromonas 20 2->128 >128 >128 <0.5->128 4 8 1-128 4 4 <0.001-0.03 0.008 0.03 

Plesiomonas 20 2->128 8 16 2~>128 4 4 1-16 2 2 0.004-0.06 0.015 0.06 

S. aureus 20 <0.25-32 4 <0.5->128 8 4-8 8 8 0.5->32 2 

K. pneumoniae 20 16->128 32 64 1->128 4 32 16->128 >128 >128 0.06-0.25 0.25 0.25 

C·freundii 20 2-128 16 128 1->128 2 8 8->128 >128 >128 0.015-2 0.125 0.25 
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Table 2 Hflfl11:lJ11'llfl.:Jbb1Jfliib~t1 50 1 1:'I'1tl~uf~fl ampicillin, cotrimoxazole, nifuroxazide bbfl~ norfloxacin 

Percentage of susceptible at indicated 

MIC breakpoint 

Organisms No of AMP COTRI NIFU NORF 

strains (:S;8, :S;0.25) :s; 40 :S;32 :S;4 

Salmonella 105 70 67 55 100 
Shigella 100 34 13 100 100 
Vibrio 100 59 96 90 100 
E. coli 96 49 55 72 99 
Aeromonas 20 10 85 95 100 
Plesiomonas 20 60 90 100 100 
S. aureus	 20 40 85 100 90 
K. pneumoniae 20 0 85 5 100 
C·freundii 20 45 90 10 100 

AMP =Ampicillin, COTRI =Cotrimoxazole, NIFU =Nifuroxazide, NORF =Nornoxacin
 
The MIC breakpoint for AMP to all organisms is ~ 8 mg/L except S. aureus (~ 0.25 mglL)
 

'illn~~m1'Yl~HHh'l'il::LV;'l~,'h Shigella ~'1 LtlU~l L'VIlfl'lJ Eh'liJlfl 
q 

'l1CiiEl AMP LL~:: COTRlluLUElfLsiiuc;1~fiElwiJl'1(;h~El1ElV~:: 

34 LL~::1ElV~:: 13 (;mJ~l~iJ AMP 'l<;]~~ml3J'l--:I';imLlJ~.yh1V 

~'Yllfl~EllJ'l3.iLnU1ElV~::60 VnL1'u Salmonella ~'1'l11ElV~:: 70 

~1U COTRI '11Cii El LLlJ~Yl L1V~'Yllfl~EllJ LrllTllJ'VI1El3J1 nn-h 

1ElV~:: 85 VnL1'u Salmonella (67%), E. coli (55%) LL~:: 

Shigella (13%) LLlJ~YlL1V~ml~EllJ'l1CiiEl NORF 1ElV~:: 90­

100 ~'1til'il::'l<;]~~~1um11m~1El'il'ill1::11'1~Ln lfl 'ill nLLlJ f1Yl L1V 
q 

L'VI~l'd: LL~n'il::ij~~lum1'Yi'1~lv normal flora 'lJEl'l~lU~LtlU 

LLlJ f1YlL1mLm3J~lJ'1lii.lfl LLElhlJ "<;]1 V NIFU 'l<;]~ ~ml3J'l1~ El 

LLlJf1Yl L1V~ LtlU~l L'V\';\bL~::til'il::LtlU~l L'VIlfl'lJ El'l El'il'ill1::11'1 fi~ 
q	 q q 

~I" "	 ""..,,,LlJU1ElV&l:: 90-100 £.Inn'll. Salmonella LL~:: E. coli"ll'lblfl~~ 

L~V'I1ElV~:: 55 bL~:: 72 1;J13J~1~lJ LL~'l<;]~~ml3J'l1~ilTllJ 
'" '" d ~I	 • .., " ..LLlJf1'YlL1V'YlLlJU normal flora 'lJEl'l~l b~f1El C.freundii LL~::: 

K. pneumoniae ~El'l<;]~~L~V'I1ElV~::: 10 LL~:: 5 \in3J~l~lJ 

~'1,fU'VI1mil nifuroxazide 3J1H'lUm1'lJ,)lfl LLlJf1.yh1V~'1 LtlU 

~L'VII;J'lJEl'lEl'il'il11d1'1til';):::'l<;]~~~ VnL1'u Salmonella bL&l:::'il::: 
q q 

'l3.iij~~CiiEl normal flora 'lJEl'l~1'l"~LtlULLlJf1YlL1mLm3J~lJ'1lii.1;J 

LLElhlJ" 

'11U1,)vd'l<;]1lJ~1l3J~UlJ~UU'illnlJ1~'YlLEl~~~~~ 
q 

U1:::L'Ylfl'l'YlV ~1,)V'lJEl'lJEllJ~ru. ~ru.~3Jfl1 ~lVlJ1~'Yl~ ~"IhV')lfl 
'U q q q 

'VI1LiEl~'Yi'1m1;;n~llJl'1~1U 'lJEllJ~ru.~ru.LElniv LuAu ~ 
q	 q 
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