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ABSTRACT 

Antimicrobial activity of curcuminoids from Curcuma longa Linn. against 5 isolates of 

H. pylori was determined by the standard agar dilution method. All isolates tested were 

susceptible to amoxicillin erythromycin and tetracycline by E-test method. The curcuminoids 

could inhibit growth of all isolates of H. pylori with a minimum inhibitory concentration (MIC) 

of25 µg/ml. Moreover, curcuminoids at the MIC level could exhibit inhibitory effect on urease 

activity. The combination of curcuminoids and erythromycin, studied with agar chequerboard 

titration, showed an indifference effect as well as the combination of curcuminoids and 

tetracycline. From the result of this study, it was suggested that the combination of curcuminoids 

and erythromycin or tetracycline could be beneficial for treatment of H. pylori infection. 

Keywords: H. pylori, curcuminoids, Curcuma longa, antimicrobial activity, anti-urease activity 
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2. '.i lt1n::::!Ot1fllfltl1fl1Jfll'.i'Vlfl'fftl'Ufl111J i':l'Utl-:J l'lftl\,Jtltl1\9ll'U 'lln'lf\AI • 
' " d A Q.I ~ Q.I 

3. '.i ltln:::: !tltlfl!fl tl1fl1J 'I.I lJ 'U 'lf'U 

. " .t::I .t::I Q..I ~ 

1. ·nui:l::::mmmunri1mrn Helicobacter pylori 

" 
H.pylori &u II 'Uflvi11 m1m lln'U iiitJ-i 1-:i1 ilw1vi-:itl'm11 Dtll'll'\Al1J'U1-:Jl"lfnrl'1 fi'-:i-rn l"lfnrl'ii 

' " ' 
'll'Ulflfl1N-t111-u'.i::::mru o.5- 1.0 x 2.5-4.0 Ill 1mtll\,l'.i 1:i'.im95D'tlVl'U'ffm1::::viiiimm::::mmn1 

qJ 

.I"' .I .I' , 1')} :ll .I' llJ')) ,,j ·"'\JJ')}1 GJ9' 
l1Jntl'Ullun-:i'.iu'.il-:i'lllfl'Vltl'U fl,:J-:J'clfln1£.llu'U'.iu'.i1-:Jflnll(coccoid) t\91 mmrntflntl'U'Vl tfl fltl t'lf 

qJ qJ 

.. I di d I - I 'J) "' 'J) 'l ')} di ., V :ll .!I 
llTinfll'llnnl"lf,:JlJ'cJtlu'.i::::lJl'ill 4-8 lff'U'Vl\>ll'U tflfll'Ul1'U-:J'Utl,!Jl"lfnn 'llfllu'U microaerobic bacteria fl'tl 

qJ 

' " .,, \JJ9' 'l dd .,, ')} .I , v ')} 9'JJ .I 
mm'.iflt'll'.it1J 1\>lm'\Al1:::: 1'Uffm1::::mrnon"lfl'll'U'UDt1 "l u'.i::::mru 3-5 % tm'U'U \,JO-:i 1'lft1nl1J'.i::::mru 

v <el cl 1 1 "" di ""v 9 cl 'J) , ., .I .,. .,. 
3-5 l'U 'll-:imm'.iml1'U fl n'U "lf-:JllnflEJru:::: 1'ff 'll'Ul\>ltnfll'ff'UH1'Uff'Ut1flm-:iu'.i::::mru 0.5-1.0 llnn 

qJ 

' " ' 
llJ\,J'.i tlU!l1fllJvil'l1m::::11nm'.il'll1UJOVl'U'lh-:i 35-37 tl-:Jf1'1l"lfnl9ftlff ifltil'Ul95Dvit'll1U.ltllfl 

q ~ u (!.I u 

(fastidious organism) \910,!Jfl1''.i'ffl'.il'ff11J'Wlf1'Ell'l5'U lt1tl\>l l11tl9f51J 5-10 % l~tl'Jhr.1'l'Ufll'.il'll1qj 

(Dunn et al., 1997) 

" " 
l95tltJI tt Hn'U1flfl1Jfll'.i'Vlfl'fftl'U catalase !In:::: oxidase !In:::: 'l tt Hn1J1flfl1Jfll'.i'Vlfl'fftl1J 

' " 
urease tlV1-:J'.i1fll~1fll(Jl'Ullnllliln'U 5 'Ul'Vl l'Utl-:J'lllfll95'El'ffllJ1'.itlfff1-:110'UICJ$1J urease i~lu 

" 'U1lJl'illlllfl (Dunn et al., 1997) lln::::mm'.ifl 'lifl'illfflJU~'lleMfll'.ifff1-:i urease 'Wl'UfllWl'.il'll • 
" .q -<=ii (LI ,:!:I ll] 'j/ 

'l'U'll'!Wl'lftl H.pylori !\91 

1.2 ifoiu1iml'aOfl hfl'lltNt~fl H.pylori 

')} llJ'))"'""' _,I .I"' lit _,,! 
H.pylori 'ffllJl'.itl'ff'.iN urease mrnm r1'VlH11"lfnn 'Uu'.ilJl'illlJlfl !tl'U t"lflJ'U'ffllJTHl 

m1w urea ~oci'l'Um::::m1::::01'111'.i'lttmnmil'U110:u 1rni1r.1 ff::::l'Vl'Ufllllllil'I-Jmfl~iioci 'ill u!nru 
qJ qJ 

' " " 
IVtl'l.Jfl'.i::;1vn::::01m'.i vh'lttt95tl'ffl'JJ1'.ifl'Vl'I-J0~1rn::;rn!qJ~0l'Ul~ (Tabak et al., 1999) 'I-J0f7'01fl 'U 

,, 'j/ )/ I 

1:j;0r'.i'-:imm'.it1Hil\9lm'.i'WWlfU fl ~1-:i"l ~'Um'l'l1mm'1 DtV0'U0-:J 11-:Jfllr.l:IJ'UEJ vi~ \'110ci1-:it'lf'I-J Vac • 
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~'J} :li .doi'J}"" " '" 
A mi~ Cag A 11JlJl,llJ Vac A liJlJ'ffl'Hl'Vll lHfWI vacuoles ,ilJlJlfllJltlfllt1im01HHlll~~!'jfeHY1lJ 

J I " I JI ,J 

Cag A 1ilum'.ill'V1l 1i.r1n~fll'j -u'1mzj:1Jllrl~fll'j !'WlJ~llJ 1lJ'IJtl-:J!'jftJ 1:i1t1ii!'jftJlJlfl,ilJ ~-:J!fl~fll'.iVJl 

ftltl!"lfrl~H rl~lfl~fll'.iflf1!'ff'U 'Utl-:J trlti'Ufl 'J ~!'Vil~ tll'H 1'.i lJl fl 'ff -:J i:-rn i i.r1n~ fll '.i I 'LI~ VlJH Uri-:! fl l'J tt -k-:i 
q 

m~ l u m~t'Yll~tll'l11'.i ~-:iii 1 tiflTCTtn~w-rn 'l um~m1~m111'.i 1rn~1rlu il 'il im ~t1-:i~t1fll'Hfl~1J~1~-:i 

,1 'J} 

m ~ 1 m ~ tll '111 '.i m fl 'IJ u ~ 1 t1 

' ,, 
.ct .i:tv :-fl .r!fr V .c:t 

2. 'flfH\~18tlfl1fltl1fl'Utll'.i't1fltl8'Ufl1l'JJ &1'UMl'lf8Vl8tl1Vll'l-!'qi.'l'lf~ 

" 
fll'.i'Yl~'fftl'UfllllJ i 1'lltJ-:J!'jftJ~tltllii1nm1m1~ 3 11l At! Broth dilution test, Agar dilution 

" 
test Uri~ Agar diffusion test ll~rl~11lii11lfll'.i'Yl~'fftl.1J !~tl'ff-:!l'll'Ul'l-:!'W 

• " 
Broth dilution test 'ffllJl'.itl!!11-:J i#i'1ilu macrodilution Uri~ microdilution test 11l'W 

VJlfllHl~'fftl'U 1~miti'ill-:Jtlll'lllJ'il'19fi'H~mitJH1J'U serial two-fold dilution #i'1t1 Mueller-Hinton . 
i d1 Q ~ d .<::!o o' 8 l'} I 

broth 'illfllJlJ'il-:!!\,llJl'lftl'Yl~'fftl'U"lf-:ilJ'illlJ1lJl"lfrlrl'U'.i~lJlill 1.5 X IO CFU/ml rl-:! !'LI 'U1JilJt1ll'l1-
• 

' ,J 9,/ I 
Q A I..::::.\ ~ aJQ.1&1 ';J/'J}o 

illJUrl ~'.i ~ ti~ l1rll'Yl1'11 lJ 1 ~ 11 fl fll'.i l 'il '.i W'll tM! 'lf tl'Vl ~ 'ffel 1J 'il 1 fllJ lJ 'U'W 'VI flfl lfl 11:IJ ! 'IJ lJ 'IJ lJ \91 l'ff ~'IJ tl-:!tll ., u q 

' " " 'j/ d d Q.I Q.I Cl ~ 1 o, 

\,lllJ~rl'lf'Yl'Yl'ffllJl'.itltl'Utl-:!fll'.i!'il'.ity'\Jtl-:!l'lfel (Minimum inhibitory concentration;MIC) ~tl'ff-:J!fl\,J 
V SI 'JJ y 

f111mj'W'l1~t1imrn-:itJ1'111'.i!i:ltl-:J!'jftJ i;Yl'l11'Ufll'.i'l11fil MIC 'lltl-:J!'jftJ H.pylori 'WlJ'Vl~'ffel'U 1~t111l 

broth microdilution 1~m~el'il1-:Jtll\oll'W~rl9fi'H!'U'U two-fold dilution iu microtiter plates #i'1t1tll 

' " " "' "" <V "" <!I i 'J/l!] 'J} 
'111'.i Mueller-Hinton broth 'Vl!\91:IJ 10 % Fetal bovine serum 'illfllJ'W!\91:IJ suspension '\Jel-:!!'lftl '11 I~ 

" ' 'J} 'J} 'J} <!I - I 5 I "' = "' i 
fl11lJ!'UlJ'IJlJ'ff~'Vlltl'Utl-:!l'lfel1J'.i~lJlill 5xIO CFU/'11rllJ'Vl~'ffel'U 'UlJ'VltlillttillJ 37 tl-:!fl'l!"lfrll"lftl'ff lJ 

q q Q cu 

' ' " Q.I Q.J&I 'j/':J}o 9) dd Q..IQJ 

'ff il11~ microaerobic 'W l'W 3 1lJ 'UlJ 'VlflfllWJllJ!'lllJ'lJ 'U \91l'ff~'\Jtl-:Jtll\911'W 'ilrl'lf'Yl'Vl 'ffllJl'.i tltl'Utl-:Jfll'.i 
• q 

" "" <!I 
!'il'.ity'lltl-:!l'lftl (Piccolomini et al., 1997) 

" """'"' 
0 1 <!I 'J} "' i 'J/l!] 'J} 'J} 'J} Agar dilution test 11i'W'Vllfll'.i'Vl~'fftl1J ~ c.Jfll'J l'iltl'ill-:Jtll\911'W ~rl'lf'YI tt !~fllllJ!'lllJ'lJ'W 

:li I 'JI 'JI .d 'JI o, & lJj 'Jl.d 
llJlJ IO !'Vl1'lltl-:!fl1llJ!'\JlJ'lJ'U'Yl\91tl-:Jfll'.i'Vl~'fftl'U H'fflJfl'U Mueller-Hinton agar "lf-:!'11rltllJ 11'\llf,!illtt 

illJU1::;mru 50 tl-:!fl'll"lfrl!91V'ff hJB\,l'Jltll I ci1uwvmm1 19 'ff1'W H'fflJ 1i.r1su'111mt~11'Yl i'ff'ill'W ., 
,, ' 31 " ' 

i 3/'J/ d Q./ 0 ~ .cS 'j/ .ct ~ cs .c1 11] 'j/ I ll') 'j/l 
'.it! 'Vll'UH'lM\911 'Ul!'lftl'Vl\91tl-:!fl1'.i'Vl~'ffel1J1Jl spot '1-:J'UlJtllttl'.ilmJ-:Jl'lfel'Vll\91'.itllJ !1 'UlJ 11 'W'f,!lltt 

' ,, ,, 
illlllrl~'.i~t1~!1ftll1!'111Jl~ 'ffllllflfll'j I 'il ! UJ'llel-:Jl'jftJ'Vl~'ffel'U ell'Wfil MIC 1 ~V~fll'j l 'il1 UJ'Uel-:Jl~el'UlJ 

cu u cu u ,, ,, ,, 
el1'111'.i i;Y1'1111Jfll'.i'Vl~'ffel'UI 'jftJ H.pylori ~1c.J11l'WU~'IJ~Ji' 1tl11lfll'.i l'lf'Wl~c.J1f1'W !l'1~'W ll<jftJ1Jl spot 

,, ' 
a. 'J} i 'J/l!] 'J} 'J} 'J} 'J} <!I _ j 5 I "1 "> 

'1-:!1J'WH1tt'Wltllttl'.i tt !~fl11lJ!'lllJ'IJ'Wtl~'Vlltl'llel-:!l'lfel1J'.i~1Jlill 5xl0 CFU/spot 'UlJ'Vl'f,!ill'VIJJl.l 37 

el-:Jff11"lfr119ftJff l'W'ffil11~ microaerobic 'WllJ 3 1'W 'IJ'WllflHrlfil MIC (Piccolomini et al., 1997) 
,, ,, ' 

a."1"10 1 -~ <!j,c<'J} i'J} I 

Disc diffusion test 1'1i'W'Vllfll'.i'Vl~'fftl'U ~tJ1Jltll'lftl'Yl\91tl-:Jfll'.i'Vl~'fftl'U ttfl'.i~'illtltltJl-:J 

~ q 'J) 'j) ! 'j/ .c::! ~ 'j} CV 

'fflJllfflJtlt'l~'U'WH1tt'Wl Mueller-Hinton agar !1'111N!IH'WtJW11'W ~'1'lf'Yl'1-:J'U'WY'l1'H 'Wltlli11'.i 'H'1~ 
"JI I j,I "JI "JI 

'illflum;v i 'W ff m1~vill tt ilfiur1~'.i~v~11mvimm~ir1J v1'il~ll'YI~ m~'il1v 1 ui wi1 vm'l11'.i i~v~i.;v . ., 
,, ,, 

11'.lin-:i i~vrnu 'fl11:1Jtsu'11~'!-.I 'UV-:it11i'Wv1m11~v-:i11rvuu1 HnN'W 11111~ v~ri 1-:i 'illfl!IH'W v1 mnv1m-
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" jl ' " " 

lJl'jt:lU1JV-:Jt11'j 1 'il! um? otjj11:1Je) 1~ 'il~lfl\Pl!U'I.J 1J1 nru 'l i1-v11;oonu1Jv-:im'j 1 'il1wrn1Ju~mn11P1 u ., u 

' " ' 
'\l'U 1\Pll ff'I.J ~7'1.J ff'I.J vmn-:i 'U1 I 1W 'l ff'Vllfi\Pl,i'I.J! 'Vltl'Uf11J\9ll'j N mm ill 'I.J 1vi OU U1' r,m 'ff711 'j 1J f)l'j VJ\P) ., ~ 

" " ' J!!:1 !)} <Q,d 9 <J} ~ .d.d I d I 

ff01Jl'lf0 H.pylori \P11flTii t 'If suspension '\IO-:ll'lfOVll.lfl17lJ",!'I.J!'YlfJ1J!VJ7 McFarland standard No.3 

' " ' -"' .<::I. ,::9, a., I 3) .d d!)} 
1Jltl1''11J'I.J Mueller-Hinton agar VJNfflJ!1'tl\Pl 5% 'illfl'I.J'U17'1l!N'Utl7\911'1.J~1''lf'VlVl\9ltl-:lf17'jVJ\P1fftl'U 

1h.1~0W'tt.fllJ37 tl-1ffWlf1'!CJftlff 'lui1m1~ microaerobic 'I.Jl'U3 1'U (Piccolomini et al., 1997) . ., 

' .. .ct ~ Q.I ~ Q,J 

3. ":i UJ'tl ~ !Btlvl HU.11 fl 'U '\I'll U 'IS U 
!II ' • • 

'\JlJ'I.J'lf'I.J (;o'fflll'qj) 'ttjtJ'j$tJ 'lummeJ-:Jflt)ll17 Turmeric ;tl1Vltl7ff7ff\911 Curcuma longa 
' I V 'j/ " 

Linn. t1~'lu1-:iff Zingiberaceae ii'lftJ!jtlflll\91fl~7'1f1'UlU\9lllJ'Vltl-1G'U l'lf'U 'IJlJ'U 'Ull'I.Jllfl-1 '\JlJ'I.J 
" jl,, jl 

C), Q.I .c:t~ J!!:I C), 

'ttfJtlfl '\JlJ'U'\11 'UlJ'U \911tltl ff~tltl '\1".i0'\11.1'1.J 

~ cl ,::9, <JI .c:l O 'J} ' 'J}~ d I 31 'j) I d d a., I a., ,::9, 

'lll.l'I.Jl tlu'Vl'lf1'l.l 'Jfll.lm~'I.J fl~ 'l \91\Pl u11 t1m11 '11-:i 11.!1 ~flt11J1P11m1-:i-:ivi1.11;1nll ru~\917-1"1 nmrn 

' ' " 
ll~-:Jl!Jj'\1j tlll~-:Jmlfl lJ-aflll W~fl1;'1lJ lJ!l'IJ'I.J-:J'Vlfftl-1!!1'~ffllJ!l\9lfl~ ti l U ll'IJ'U-:J'nll\91 fltltlfl l ui '11Jjij 

" " jl ,, 

mniJ-anllru~n1;1m1vn1T111 mnii-anllru~v11flJwi:bi10'il~!j vniTw 1 rd 0 'l u 'Ut1-:itt 1'\J11'1.JiH1 

,::9, <J} d ~ 
l'\11;'1€l~tllJ ffl.l !I 1;'1~l.lfl'1'U '11 till 

-amJru~ 'lmrn-:i'Ufi'U!U'I.J 'lrn~c.11 ll~'U 'l1J!jtJ1tl71 umv 'lrn1mrn 1l1'Ulff'Utl1;'11'1 'l'U'lf\Pll'il'I.J~ 

~1'1.Jci1-:i'Ut1-:J '11J 'lrn1v-:ii1-arnrn~minmuunci1.1 
., q 

~ cl I I ~ O 9) d.::::1 J!!:I ~ I 

'\JlJ'I.Jtltltl\PIOfl!tl'I.J 'lftl 'lftl\Pl tlfltll'il'il~lfl\Pl'U'U ftl\91'1.J Vil.I '11J'\1 'jtJ'U'I.JlJ1'illfl i 'iltlftl-1'\Jtl-:Jtl'fllJ i 'U 
q 

'lfO\Plt1fli'.i1ui1-:iu1J1JV11 -:im~'Utlf1'11t t1ium1t1 , mh~i1Ji'.iiMit11fltl'U"'J '11 tt1'ff'U71 \91HU'flltl'lftl 

\Pltinii 'ff 'lfl.l'Vl ri 0 u tll1 v-:iCHti'U nu 0v1-:i I u in~ 1 u f.l'U ni11J10-:i ni11J\P10m ~01.1~\Pl nu ni11J \Pl t1nii r1'll 11 ., 

.,_, "1 

0'1flU":i~flf:l'U'Yll~lfl'll 

" 'Ull'UU'j~flt1uiu~1vm1mm'j1,11-:i "'J lllfllllVL'fi'uri m{1utm1P11\91 (69.4%) 11.l'j~'U 

" " 
(6.3%) l'Ul!'I.J (5.1%) ltlfl'0!!1 (3.5%) 'I.J'0fl'il7flUV-1lJ'I-J7l!'I.J'\10l.l".i~l'\1tl (5.8%) Ui;l~ lfl'01flll'U'0fJ; ., 
.J ?I q ' . dd <!I ., IIJ9' 
Clf-:Jl1J'I.Jff11 t'Ufl".)l.l phenolic compound l.lffl'\11''0-:l'ffl.l vm !\Pl 3-6 % (Bhavani !!'fl~ Sreenivasa, 

1979) lfl'01rJi'.iU'0tl; U'j~f1'01J'fi'1t1ffl'j'\1-an~rl1ri'q) 3 'lf'U\P1fi'0 curcumin 1U1-Jffl'j~iii1mi'!t1-:iff1J 

" ' 
1Jji;,~1;'17tll-J7 'Vl1Jl~'luu!mrumnvi"!IPlfiO 70-75% rn-:ii;,-:imi'fi'uri demethoxycurcumin 'Vl1Jl'fi' 

" 
15-20% !In~ bisdemethoxycurcumin vmi'fi' 3 % !fl01fJlJ'I.JOtJt 1\911t11.1L'fi't\Plt1fll1fft1\P1'UlJ'U 

~1tl ethanol 
' ,I o QI ,:::i,:::i C). A \q 3/ I Q.I ,/ 

ffl".ifflfl'qj'Vll.lt)Vl1iVl1-:l'ln.fll'Vl t\Plllfl curcumin, ll1'~t1'4l'l'U1i (desmethoxycurcumin, bisde-

methoxycurcumin 
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, 
"' .., "' qn i; nH w U'lf 1 nm 

,, ,I ,/ ,, ti 

'U ih.1 ii q l'I n ihM ti' 'U fll 'H nfl m-rn i um~ 1 m~ 011111 ii q l'l n" fl m 1 u rmm 'IJ rn.'h ~ 11" ~ q l'l n 
'j} ,:. A lfl 'j/ ..::t_3-t G.I .:::. G) ,C), jl 

fl'11t1nm1Jt'U0!Hl'U tfl t]'Vl1iuV-rn'Ufl71tnfl!!frn 1'Ufl'J~!'W1~el1'1111tnfl'il1ffff11 curcumin m~l,J'U 

m11-1i-:i mucin VOfflJltfli1o'Um~t'W1~ u~mn iii uiJ!mwff-:im'ilvh 1111flfl!!H'1 I 'Ufl'J~!m~ t~ 
"' 

; V V 

'ff'J'Ut]l'I fi'1flfll'j um "1'U!flfl 'il 1nm1 curcumin !!'1~tl l'JJ'U 1-1om~m tl'Vll I 11 'UlJ'U ii H'1'lf1tl'lJ'j 'j I l'l101-

- I 'JI ,,j 'l "I 'JI ' ""' 'JI 
fl71U1fll'IO-:J!'UO-:J'il1nt!H'1 !'Ufl'J~!Y-11~ !fl (fl'ill~fl'J'jlJn11!!'11-:J'lfWlfl1'Ut11, 2549) 

V 

Curcumin iiiJ1~ffl'lfifl1'Wl'Ufll'jtJ'lJV-:Jfllrn1!qj'IJO-:J Streptococcus, Staphylococcus 11'1~ 
V ' 

Lactobacillus (Bhavani trn~ Sreenivasa 1979) '.i1:1Jl1-:J H. pylori 'lf'Wflvifff N cagA l~tJfl~'Jtl 

(Mahady et al., 2002) 
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' ' ~v..::t.ct V Q..I dl 
4. ''ntl~l'Ufll':i1;Jtl'fllfltl1'U8~fllJfll':iflfl'lfl 

; V 

Sivam et al.,(1997) fffl111fl'Ylli'\JO-HY1'.ifff1\Pl'il1fl 1 'Limt1vit1lJJi'1uihrnJ11i°jf117lJ 
V 

'ftllJl'.itltl'IJV-:) H. pylori 1¢i'i1Pltrijfl1 MIC tvhn'IJ 40 ug thiosulfinate/ml 
.c::9' Q.I d Q.I d O d ... I 

Jonkers et al., (1999) ff'fllll~H'l'\Jtl-:)'ftl'.i fffl\Plfl'.itl'l'ltllJff\Pllnltffl'.i fffl\Plfl'.itl'l'ltlllffll '.i 'il'.ilJ 
" 

..:::::t. d 9 'J) e: t .d cv ~d 

'lfU\PlllJ\Pl 1'1-Jfll'.i\PIT\.Jl'lHJ H. pylori 'YJ-:)ll'IJ'IJ'YI\PlffO'IJl\Pltl1 U'tlt'YI\Plfftl'IJ'.i1llfl'IJU7U!J'lf1'1-Jtll-clt 

I Q.I d .::I I I Q.I I I 

omeprazole 'W'IJ17ff1'.ifffl\Plfl'.itl'VWllff\Pll.Jfi7 MIC l'Yllfl'IJ 10,000 ('lf1-:i 5,000-10,000) mg/L ff1'\.J 
V 

'ftl'.ifff)\Plfl'.itlvit1mh1~'il'.iU'lf'W\Pll~\Pl ijfll MIC ov1mh-:i 12,500-17,500 mg/L i-:iirumt- 1-vif.Jllff\Pl 
" " 

,, 'J,J f I 

i-:inr-rn~OL;tl'Wlllflvi-qlPl ll-cltlilO'YI\Plfftl'IJf-l-cl'\Jtl-:)ffl'.i'ftf)\Plfl'.itlvif.Jll'.i1lJf)1Jtl7Ui}i1ut U'.i1fl!J11 

lq Id 9 .r:::::i. cf 9/ cf w Q.I ~ I 

!llllf--1-cl 1'\.Jfll'.ilff'.illfl'Vl1ill-cltvll'\.Jfl'Vl1ifl'\.Jfl'IJ amoxicillin, clarithromycin 'H'.i'Elmetro- nidazole U\91 
; V 

..:::::,, .r:::::i,Q.1 I Q.I d Q.I dQ.I A d I 

'W 'IJfll'.i l ff'.i llfl 'Vl 1i fl'\.J '.it 1-111-:i 'ftl'.i 'ftfl\Pl fl'.i t l'l'lf.Jllfl'IJ omeprazole lJ on 'il lfl'\.J f.J-:) lJ'.i 1fJ -:i 1'1-J O fl11 'ftl'.i 

QI .c::1 Q.I 0.1 t ~ Q.I <1'dJ' ll] 31.:::1 9,1 

'ffflfl'il1flfl'.itl'l'ltllJtl-:)'ftllJ1'.itltl1Jtl,U'lftl H. pylori fflf.J'W'I-Jl!'Vlfltltll !\Pltlfl\Pl1tl ( Sivam, 2001) 
V 

Mahady et al., (2002) 'i'11fll'.i'Vl\Pl-c!O-:i !\Plf.J'U1f-l-:)ll'i!7'1JlJ'\.J'M'I-JlJ1fff1\PlJi'1mll'Vl1'\.JO-c!llft1 

Q.I~ D & Q.1,/ 3,/o 

'Vlfl'fftl'IJfl'IJl'lftl H. pylori 'ill'\.J1'\.J 19 strains (9M'.i1ll'ftlf.J'W'I-Jl! Cag A+ \Pl1f.J'il1'\.J1'\.J 5 strains) f--1-clfll'.i 
V V V 

'Vl\Plfftl'IJ'W'IJ11ff1'.i.ff f)fl'i} lfll '11 ~1'\JlJ'\.J i'u J\'1mll'Yll'\.J 0-cl ffllJl'.i tlV'IJU-:)l ;tl, Ji' 1 \Pltln fll MIC o~1 mh-:i 
V 

6.25- 50 tll imnfo~oD-ciiiii\,l'.i '\.Jtlfl'il1fl'WU-:)'W'IJ11lfltl{fliJ'I-J~lnH-clfll'.i'Yl~fftl'IJl<Jf'\.Jl~f.J1fl'\.J 
" 

Bhamarapravati et al., (2003) t\ol'Ylflfftl1Jfi11lll1'1Jtl-:) H. pylori ~Off1'.ifff1\Pl'il1fl 

mfo-:il'l'lff'll-clt'W'lfffl:J'Ul'W'.i'IJO-:it'Vlf.l'.i1ll 20 'lf'Wfl 'W'IJ11'ftl'.ifff1fl¢i'1t1 methanol 'illfl~'U'YIUl'l'lff', 11J 
V 

in '.i1fllU'.i1t'HtllJ l1Jti'1U'Wtjfl'J,J 1mrmifour:l fll'U'W'J t1Jmy11-1'\.JO'\.J\,Jlf.J'Hf.Jlfl 11JUH'U1 
' V 

1rntmfl7 ('H!o'Yi1JJ-:i) 1rntNmff~\Pl ft1uiim11Jff1lJ1'.it1ium'.iii'1Jv-:i H. pylori 1¢1' !fltlijfll MIC 

U\,Jfl~l-:)f)'I-Jtltlfl 1uti~1mh-:i 50 ug/ml - 12.5 mg/ml 

Adeniyi ll'1t Anyiam (2004) 'Vlflfftl'IJt]'Yli'IJo-:im'.ifff1\Pl'H tll'IJ\ol1f.J methanol 'ill fl i'IJ'Htlll 
V V 

Ufl-:) (Allium ascalonicum) f)'IJ H. pylori ~l'U1'U 5 isolates 'W'IJ11ff1'.ifff1\PlffllJ1'.itlV'IJU-:)l;tl t1-1i1P1t1 

.c:tl "l I di O .c:::::i, f1' ,I A I dt 
:um MIC o~ !'U'lf1-:) 6.25-12.5 mg/ml ll-cltllJO'\.J1lJ111rl'.i7:::'HO-:iflU'.itfltl'IJ'Yl1-:)lfllJ 'W'IJ171'1J'I-J'ftl'.i 

U'.itlfl'Vl alkaloids, cardiac glycoside lnlt saponins 
V 

. & .r:::::i, Q.I 'j} j) .,:!:f; 

Foryst-Ludw1g et al., (2004) ff'flll1N-cl'IJ0-:) curcumin 'il1fl'\JlJ'U'lf'Ufl11lJl'\JlJ'\J'U 40 '11'.itl 80 
V V 

t:u im ill-ci 'W'IJ17tijijN'1V'IJU-:ifll'.il'il!t1j'IJO-:i H pylori ll~'W'IJ17 curcumin V'IJV-:)fl1'.il'17-:i7'1-J'IJ0-:) 

NF-kappa B ~-:iriti 1-.ftnflfll'.i'e)fllff'IJ !\Pltl'il:::V'IJ.i-:im'.i'ff-clltl~1'\J0-:) Il(Ba '1-Jtlfl'illfl-d'v-:iv'IJ.i-:im'.i 

' ' ., 
m1-:i Interleukin 8 ll-cltfll'.ilU~f.J'UllU-cl-:i'IJeN!9Hl-cl 



. 
cl unn 3 

.., - I r! ""'"" 
1'flvl61Jfl1WHtl~11ifll111vltl6~ .... 

" . 
1. t'ifOU'Ufl'Vi1~v'VilihrnTn'l1HHl'U 

1~un1.io Helicobacter pylori hu1'U 5 isolates ~!Wfl l~'illflfl'U 1'1i'~1'1i'11'Ufl1'.i 

Q,I 9) ,.. d eJ. eJ. QJCV 

'.ifl'hlWl'JtlOlfll'.i peptic ulcer tU t'.i~'Yltll'UTelfflH11'il'Yl'.i~'U'.i:i.J'.il'lH'Yl1 tU rl''.i'.il'lf 'il-:J'l-1111 

d 

'lf(l1J'.i 1rn~ Staphylococcus aureus ATCC 29213 
., cs ., 

2. lfltJ'.ifllJ'UtJtl~ 
qJ 

., ., 
'ii 1 no~ fl fll '.i !fl ff 'lf m rn m ~ I 'YI 'YI lJ mum '1 . 

" " d ,,t 

3. tlll11'.i!(ltl~l'lftl 

® 
3.1 Mueller-Hinton agar (MHA)-Difco 

® 
3.2 Mueller-Hinton broth (MHB) -Difeo 

3.3 Helicobacter selective blood agar (HSBA) 

d 

4. -a'l'HfllJ 

® 
4.1 Microaerophilic gaspak (Mitsubishi ) 

4.2 2,3,5-triphenyltetrazolium chloride (TTC) 

® 
4.3 Campylobacter selective supplement (Oxoid ) 

5. Vl'U0951'U~ 

5.1 Gentamicin (Liwinner Pharmaceutical®.) 

5.2 Cephalothin (KF) 30 llJ !fl'.if11lJ/~fffl -BBL® 

5.3 Nalidixic acid (NA) 30 lil !fl'.ifl1:IJ/~fffl-BBL ® 

5.4 Ampicillin (AMP) 10 llJ !fl'.ifl1lJ/~fffl-BBL ® 

5.5 Oxacillin (OX) I 1:u 1mfl1lJ/~ffrl-BBL ® 

5.6 E-test strip (Amoxicillin, Tetracycline, Metronidazole , Erythromycin) 

® 
(AB BIODISK ) 

5.7 Amoxicillin powder (GlaxoSmithKline®) 

5.8 Tetracycline powder (Seven Stars Pharmaceutical Co., Ltd.) 

5.9 Erythromycin powder (Eli Lilly®) 
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' .. 
t. m 1 ff 0111 Fl w tr'J.JOO n-;i 11.hm-:u; a ri YI tra 11 

1.1 Helicobacter pylori 

o i _J 11) 'J/ 'J/ I ,d,=1 ') 'J/ _, 
m H pylori 'VM 5 isolates 9f·mttn trrn1n~'U1tl'Yl'JJHIWtl rwm~!'V-17~m'Yl7'.i Ui'l~!'lll'.i1Jfl7'.i 

., 1 d .d .d CV CV .d d 11 91.d. .C), 

rnm ru '.i-:J'V-lttlmi'l'tl'JJ!rl'il'W'.i~1Jrn'.i1'JH'Yl1 ru fl".i'.il'lfl 'il-:J'Yl1rl'lfn1J'.i 1rn~m1J n'YleJUl'Ylfl'JJ -80 
q q ~ 

eJ-:Ji1'7!9fn!9ftl'tl 'U7'JJ7!'V-ll~n-:J1J'U Helicobacter selective agar ,j'JJ~'QUIYIJJJJ 37 eJ-:Ji1'7!9fn!9ftlff ttl'U 

nm 72 i1 hi-:i i'U anaerobic jar mt1'1~mn1~ microaerobic lrlttfll'.i!~ microaerophilic gaspak 
,, ,, ,, 

1;m'l-:J'Yl'JJrl'Wt~l1lfl1'.ir.ir11wmrn~'W~'illJ'lf'Url\Pll'JJfJUl'tl'JJ1J~!rn~m'.i~rliY!!f1'.i'JJ (Gram-negative 

bacilli 'U'Ul\Pl!~fl 1J7-:J!9fn-a'1-ri'-:i-:ieJ) f17'.i!'il!ru"l~i'U'tlfl11~ microaerobic t:U!'il!rui'Ufffl11~ aerobic 
u u 

,, 

i,JHi'lf17'.i'Ylrl't1'01Joxidase catalase Un~ urease 1tl'U1J1f1 t1~eJ cephalothin 30 µg/disc ~eJ~eJ 

nalidixic acid 30 µg/disc) 

1.2 Staphylococcus aureus ATCC 29213 

0 ' ..:::1 Q .d 

'U7 S. aureus ATCC 29213 'JJ7!'V-ll~n-:J1J'U blood agar 1J'JJ'Yl'QUl'YI JJl.l 37 eJ-:Ji1'7!9fn!9ftlff 

1tl'U!1nl 18-24i11m fl-:J!f1\Pl~t111ru~ l'rl ln'W fll'.i hemolysis 1~r11tie1r1ur1-:i 'Wl lfl ln'W!~t11~!!tlf1 

t~'JJl'Ylrl'tleJU Catalase, Coagulase, Glucose fermentation m'l~ Mannitol fermentation 

.. 
' _1~c:1 1 .., .., "" 

2. fll'l'ttlfll Minimum Inhibitory Concentration (MIC) '\Jtl--'l£111J{)'lf'J'tt~ 'ttfll'ltJ'l.JtJ--'lfll'l!il'lty 

'i' ... .:1 
'\Jf>--'I H. pylori &Yltl'Jfi Epsilometer test (E-test) (Lang & Garcia, 2004) 

0 1 1 ,=I 'I .d 'J/ 'Ul fl mJ'lleJ-:J H pylori 'JJ7 suspend t'U MHB 'YIN'tl'JJ fetal bovine serum '.ieJtln~ 10 

'il'U~fl17'JJ~'U!'Yhnu McFarland !UeJ{ 3 11~1il1t1'1-:J'il'UJ1r:i1tttl11mm'.i Helicobacter selective 
q 
,, 

CV _, .art..d 

agar 'illf1'U'U11-:JUt11Jtll1J!j'lf1'U~ (E-test strip) amoxicillin erythromycin U'1~ tetracycline '1-:JlJ'U 

N1Y1tl11mY17'.i ,j'JJ~'QUIYIJJJJ 37 eJ-:Ji1'7!9f'1!9ftl'tl 1tlm1m 72 i1 l'JJ-:J L'U anaerobic jar mui~L1'fl71~ 

microaerobic lr1t1m'.iii microaerophilic gaspak 

' ~ CV O d ~ de:t 
3. m 1 rn e> ovt 1 m ~~mm fl e> 1 fJ 'J.J'tt e>a YI 'YI mm~ triJ 

,, 
O cl 9 j/d 3/ 3/ I CV CV I 

1. 'Wl absolute ethanol, DMSO, !Ii'!~ Tween 80 'JJl!'ileJ'ill-:J t'Yl'JJfl17'JJ!'ll'JJ'll'W\917-:J"'} fl'W \91-!J!!\91 

'JI & 'JI O o' "" o'q 'J/<=I 'J/ 'J/ 
'.ifltl(l~ 2 fN 60 !!i'l1'Wl'JJ7'1~'17tl!fle)'.ifl'JJ'W0tl\Pl tl1'JJfl17'JJ!'ll'JJ'IJ'W 0.2 0.5 1 um: 5 

~ 



r1~mt1119i rl~ "lf'W ~~ 'fl 11m'li'1J 6U'u ~nn.11~ fflJtl7'111'IJ1~11,11 tnJ stock mm~ mm'flu{ fl ii .. 
" 

uuv;l mnn1~fft1'1.J'1i'u9i0 hJ 

4. fll'l't'llrll Minimum Inhibitory Concentration (MIC) 'lltl-:l!flt1•foih.rnt1~R1tl1fi 
'II 

agar dilution (Piccolomini et al., 1997) 
., 

,et ,'I 

fll "H \>11 till! 'If ti fl vi tltl'U 
j/ j/ JI )I I 

o ~ d d ~ I .ct .c::i, 

1. Ull"lftl H. pylori lJ11V'i7~rntl•nJU01'111'Hrltl.:Jl"lftl Helicobacter selective agar 1JlJ'VlfJW'l1.fJlJ 

37 tl.:Jft'lt9frl191tlff 1rlu11m 72i11m LUfffl11~ microaerobic 

2. th ifl irl-wm suspend iu MHB +fetal bovine serum 10 % tMiifl11lJ~Ulli1n'IJ 

" ' 'J) I ~ d.d. I .c:l I Q .<::::t.-Cli 

McFarland No 0.5 t1n1mm"lft1'YllJfl11lJ'lJUt'Vltl1H'V11 McFarland No 0.5 :IJ1 0.5 l.Jrlrlrl\Pl'.i • 
jl I 'jJ 'j) 

1&!irn.:,iiuu1nt1uHl'iffl 1.0 :i'.ir1~~m· ('l.J1mw1;m.h~mw 5xl0
7 

CFU/ml) 

,et ,! "" ,! 
fll 1 !\>11 till tll 11l~ ll ltl ! fl 01 ~ ill! tltlvl 

o' ..c::t. o' Q ..c::t. QI V 'J) 'JJ v ,. l..c::t. 
1. n~mmflfl'.i'fJlJUtltl~ 10 l.Jrlrlml.J ~1t1 ethanol fl11lJl'lll.J'UU'rntlrl~ 50 1J1lJ1l'l1 10 

:i'.in~~\91'.i (f111m'!i':1J'li'mfl0{'fl:i'.iu0t1;rvhn1J I ooo llJ iflrn1:1J9iu:i'.in~~\911) mu.:,iltt'H .. 
" ,'I 

l"lftl 

" 
2. 1imn.:,i~u1'1.J111J1J serial two-fold dilution lMl~fl11l.Jl'li':1J'li'u1,1,m9i 500 G.:J 31.25 

1:1Jifl1ni':1J9iu:i'.i"~~\911 

3. th'l.J\91ffl'j{l~mmflt1foi1u0t119ll'U'11ntl~~nfl11m'li':1J,i'u'Ut1.:Jlfltl{f1:i'.iu0t1~i.:J11~ 1 000 G.:J .. .. 
" " 

31.25 ll.J 1mni':1J~t1:i'.in~~\911 m11n0~n~ 1 :i'.in~~m 1 'ffn.:J 1 umm11~c.m;0 MHA 

SI SI 
(fl11l.Jt'Ul.J'lJUn~ 3 'il1U) 

fll 'j 'YI {,I tf ij'lJ 

V I ,, ,, • 
1. Spot suspension 'lltl.:Jl;Uvi1it1'ilH11i11 IO ll.J im~\911 n.:J'IJUtl1'1111l~t1.:J1;uvii:-HUJff11n~-

a> ..c::t. t1d y v , , ~ o : 

'17tllflt)'j 'fJ:lJU tltl~'Yl'fl11lJl'UlJ'UU\911.:J"') (11\91rl~l"lfel'V11tl11'Vl~fftl'IJ 3 9f1) 

2. 11:IJ'il1Ull"i1~140~uwm1:i'.i 37 U-:lft'119frll;tlff 1ilu11m 72i111J-:1 lUfffl11~ microaerobic . .. 

'ttmm't'il>I • 
" " Positive Control l11tl1'.i'Yl~fftl1H'lf'Ut~tl1tl'U U~ll.h~:1Jff11 lflt1{f1:i'.i'U tltl\91! 'U 01'1111 l~tl.:Jl;tl 

" 
0 I d QJ I Q 'j) !I) r;J i 

Negative Control 'Vlltl11'Yl~fftl1H"lf'Ul~t11fl'U 11\911\Pl:IJ ethanol fl11:lJl'lJ:lJ'll'U1tltln~ 50 'U 

J ~ ,I Q " 

urn n rn t1-:i 1"!ft11t'Yl'U ff111 fl v 1 fl:JJ'U vv~ 
" 
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'I! ~fl1'U i'J'll 

vi1m':i'Yl1Hf0'l.H'lf'Ul~tl1tl'U l1HJi~ S. aureus ATCC 29213 'Yl\PlffOUtlUtll gentamicin fl17'lJ 
,, . 

l'll'lJ'li''I.J\91·:ul~ 2 o.:i 0.0625 t'lJ 1mnf'lJ~oiJ-aililm 'U'lJ'VlOU1'11fllJ 37 tl.:Jfl'Wlfl:HCJftlff fffl11~ aerobic . .. . ,, 
11'.lu11m 24 i1 hi.:i (vi1m':i'Yl\P1ffffU 3 i1) 

' fl T'Hl 1U N~ 

1. 01'U'rl1 MIC 'UO.:JrJ1 gentamicin I\PlrJ MIC '11lJ1£Jt).:Jfl1fl11lJ!'lllJ'lr'I.J~1f!\Pl'UO.:JrJ7~ff7'lJ7'jf) 
'JI 'j} I )/ 

V1JV.:Jn1':il'il1t)J'UO.:J!'J@'Yl\PlffOUt~ (1l1!1U1'Vl spot tiHjt'lf-01'\l1t)J) 

2. 01'U'rl1 MIC 'IJ'e).:jffl'jlfltl{fliJ'I.JOrJf) I\PlrJ MIC '11'lJ1tlt1.:Jfl7fl11'lJ!'ll'lJ'U'I.J~1ff\Pl'UO.:Jffl'j-lflV{ 
"' . 

' j/ ,, ' j/ 

t)lJ'UOrJ11'Vlffl'lJ1':itlV1JV.:Jn1':i 1'\l1t)J'UO.:Jl;'el'Yl\Plff01J t~ (U1 !1U1 'Vl spot t:iJi:i1'1ftll '\l1 t)J) 

" ,!~ ~ vvQ. \JI d 
5. fll'i't1~tHl'Ufl1llltfUIT'HJ'llM!flel1~lll,IMIYI !l,lfl1'1U1J£1-.:jfl'llfl'1'1ll'UM!ell,I &"Ill! urease 

Q.I -• A.c:t (~YIUu~.:i'lllfl1fi'UM Tabak, et_al., 1999) 

. .. 
ct ,et 

fll'i!vl'itlll!'Helfl~tfel'U 

.d ,K .J ,l 1JJ 'JI = 'I ''I 
!'IW!'lfO H. pylori CJf.:.Jtntl.:J 11U'Utl1'111':i Helicobacter selective agar 'Ul'U 3 1'U iff i'W 20 

mM phosphate buffer solution (PBS) U1'lJWl':i 1 iJ-ailil\?l':i ufuiMiifl11'lJ~'U!'VlrJ'lH'Vh standard 

McFarland No 3.0 .. 
ct 0 

fl11!vl'1Ulll,ll£1lfl~tfel'U 

Nff'lJ 3.0 mMPBS U11J1\9l':i 50 iJ-ailil\9l':i tlU urea 0.25 nf mrn~ phenol red 0.0005 nf 'lJ 
,, 

mo-:ii,1'Ht'lftl~1£J millipore filter 'U'U1\P1lmt1-:i 0.45 t'lJ 1mt'lJ\9l':i 

""ct 
1fifll'jfl~tfel'U 

,, 
1. th suspension 'UV.:.Jt'lfO 50 t'lJ lfl':iil\9l':i iriiunn;u-on\9l1.:.J'U'U1'fl 25 1J-elftft\9l1 

,, ,, ' 

2. l~'lJ'W1£Jl'Yl'flff01J-el.:.J tu 5.0 iJ-ailft\91':i 1'fl pH flf .:J'Vl 1 
,, ,, 

3. l~'lJ!flO{fliJ'UOtlf1fl11'lJ!'U'lJ'U'I.Jff'flV1Wt'vi1t11Jfll MIC 'UO.:.Jl'lf0"1.:J tu 50 !'lJ lmftm \91.:.J "' . 
,, ,, I I 

ii-:it110 'Ul'Vl 1'fl pH flf.:.J'Vl 2 111 ~pH l'Jf1"7 10 'Ul'Vl 'il'Wm1J l 'M1 Im 

'ttlllm '11 ¥,} 

Positive control 

Negative control 

vi1m'.i'l'l11fforniu1~v1tiu 11~i:iJ1~'lJffl'.i1rrn1fliiuov11 
"' ,, 

'Vi7tl1'.i'Ylflff01J!'lf'U!~V1tl'U !!~!:W!~'lJ!'lfO !~'lJ ethanol fl17'lJ!'U'lJ'U'Wf Otl 

., "' ., 
"1~ 50 !!'Yl'Uffl'.i!flO'.ifl'lJ'UtlrJfl 

"' 
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~ I d ~ d v JI .et SI ~Cl 
6. fll"I'flvliJe>1Jq'flfi"I11J"I~'t'l1VUi'Ul"It)'JJ'l-!tltlvlfl1J£JlVll'lH}11'lf'WffJtl1fi agar chequerboard 

titration (Koga et al., 2002) 

~ t d ~ dv 
6.1 fll"I't1vliJe'J1Jqn1i"I1'JJ"I~'t'l1H!fl8"It)'JJUtltlvlfl1J Erythromycin 

"'1 0 .., 

fll 'I !VI 'I tl'JJ8 l't'll "I ill 'Yl"I1J 'flvl iJtl1J 

,!i .,, "' .,, 'l 'l v"' 
1. l'iltl~l~ffl'H'flV'ifllJ'Utltl~U1J1J serial two-fold dilution t'U'I-H'IV~'Vl~cltl~ t'l1lJ ... 

,, 

f111'JJ!iu'lJ'l!'U~~u\el 8 ooo-500 ilJ 1mni'lJ/ilcii1i1\el1 

2. !;V~l~ erythromycin UU1J serial two-fold dilution 'l'Wttcltl~'Vl~clt!~'lttii'fl1l'JJ 
,, 

1iu''JJ'l!'W~~11~ 40-2.5 i:u 1mni'1J1ilcii1ii\el1 

3. 
ti Qi, o' ' 'j/ "j/ Q,I ' 

i:-.lfflJffl'J!'flV'J~'JJ'WVtl~U\elcl~'fl17'JJ!'U'JJ'U'Uf1Uffnci~mt1t11 erythromycin U\elcl:: 

'j) 'j) q QJ I 

'fl'Jl'JJ!'IJ:IJ'U'U t'Utl\el'Jlff1'W 1:1 

4. Hff'JJffl'Jcl::mt1~i1-iiuiu'v 3 U!'JJl\el'J 0.5 ilcii1ii\el1f1Utll'ttl1 Helicobacter 

selective agar U~lJl\el'J 9.5 ilcii1i1\el'J t'Vl'l'ffci~'l'W 6-wells microtiterplate m:J'JJ 

ci::1h::mw 3 ilciiiii\el1 

,, 
~ ~ 0 QJ 

fll "I! VI 'I ti 1J ! 'lf 8 iJl'YI 'I 1J 'YI vi iJ61J 

l d <lJ' Q.J d ~ o QJ I ,:/ ~ o' 
!<Jf'W!~t11tl'UtlUf11'J!\elW'JJ!'lftlffl'l1'JU'Vl~fftl1J'117fll MIC 'UV~ffl'J!'fltl'J'fl'JJ'Utltl~ . ... 

V <>ci 

~1tl11i agar dilution 

fll 'j 'YI vi iJe) 1J 
,, 

l~tlf11'J spot !'iftl'Vl~fftl1J Helicobacter pylori 'tt'JJltl!cl'U 2 3 1rn:: 22 cl~U'U . ,, 
~ 'j) d .d. ll}Y 'j} 'JI 0 

H1'HlJ1'1J{M01t11':i'YH\el'JtllJ n 'fl11lJ!'UlJ'UlJ£'1~ 2 "111 

~ , d ~ dv 
6.2 fll"I'YlvliJe>1Jq'Ylfi"I11J"I::'Yl1H!fle>"It]'JJUtltlvlfl1J Tetracycline 

~d I d a., a., ~ f o' A o'CJ 

11i f1l'J 'Vl~fftl1J!<Jf'U!~ tl1f1'U f11Jf1l'j '\11~ ff VU q '\111i 'j 1'JJ ':i:: '1-117~ !fl tl':i ~'JJ'U Vt!~ tlUerythromycin . ,, 
u~1u~m.J'fl17'JJ!'l!'JJ<u'u'Ut1~r.n11'.lu~~u~ 20-0.6 i'JJ l'fl1ni'wilcii1i1\el1 



' -=t 
'l.J')1')1 4 

,, I jl ' 'JI 
"' . "''I ~, ~ "' "I O "' Helicobacter pylori 'Vl-:.t 5 isolates 'VI t'lf 'Wfl1'H1f11ll'Wlllel'WllJ1!Vn:::rnt1-:.tr:l-:.t'U'W Helico-

' ) ) .d.c=i,d .:!I d iJ I ,/ ... I 
bacter selective agar vnn1 tfl trl'Wllffl'ttr:lel-:.t'Vltl-:.t 'U'WWllr:lf1 lffW"1'W~'Wt1nm-:iu1:::mw 0.5 

4~ d_ i'j} cl ,:i 
lJ'1'1lll1!1 (flWfYI 4-fllflH'W1f1) YIHr:lfl11'Vl~ffel1J oxidase 1rn::: urease l'U'W1J1f1 l'lftl'YM 5 isolates 

ll~elt1TUij;1'W::: cephalothin ('U'Wl~ta'w·h'W~'WVnm-:i inhibition zone l'Vhi11169-71 lJr:l~llJ111) 
V ' 

1rn:::~t1 nalidixic acid (inhibition zone 1.h:::mru 8 iir1i111Jm) (mi"lvi 5- fllflH'W1f1) Hr:lf171~elllff 
V ' 

umlli"l'IJ1719fr:l~i:irtl·:h-:.t1rl'Wviomrw7 'U'Wl~l~f) 'IJ7-:.tl91'1lhi'-:.t-:.ttl (flli"lvi 6- fllflH'W1f1) 

., 
' _1.q.c::t 1 .., .., 2. tl71'tilfl7 MIC 6lJB,UJl1J{)'lf1'1-!::: amoxicillin erythromycin mi::: tetracycline 'l-!fl71tl'Utl.:Jfl11 
., 

.q ~ ~ QQ 

!'il1ty'IJM!'lftl H. pylori tvltlTfi E-test 

'illf1f171Yl7fl7 MIC 'Uel-:.tt!TUij;'l'W::: amoxicillin erythromycin trn::: tetracycline i~t111l E-
v V 

I .rtl QJ A I I QJ tti 'j} I 

test i"11J171'lfel'Vl-:.t 5 isolates llfll MIC 'Utl-:.t amoxicillin 1rn::: tetracycline l'Vl7f1'Wflel'Weltlf117 0.016 

i11imni'11~uiir1ii~m fll MIC 'Uel-:.1 erythromycin OQi'W'lf1-:.t 0.064 a-:.t 0.125 lllifl1f11ll~tl 

' ' 
lJ'1~~111 (flli"lfi 7-10 - fllflH'W1f1 trn:::11111-:.tfi 1) 

' V 

\l111HTI l. fll MIC 'Uel-:.tt171lfi;1'W:::i'Wf171V1JV-:.tfl111'il~qj'Utl-:.t H. pylori i~t111l E-test 

.. 
"I I 

! 'If 6 't1 YI i.rn 'U rll MIC (µg/ml)* 

Amoxicillin Erythromycin Tetracycline 

H. pylori No.2 < 0.016 0.125 < 0.016 

H. pylori No.3 < 0.016 0.125 < 0.016 

H. pylori No.22 < 0.016 0.064 < 0.016 

H. pylori No.34 < 0.016 0.064 < 0.016 

H. pylori No.l0B < 0.016 0.094 < 0.016 

V 

* YllJ7tlt1-:.t Hr:lf171'Vl~fftlU 2 i'W 3 9fl'Utl-:.tf171'Vl~rltl-:.t 
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~ v o d ~ ,..::fi 
3. m-a urn tw1Tmt1:::t11m fl tl-:; ti iJtrnu ffYI min::: triJ 

~ o a i !ii.ct 'JI ,, ' QI 

llJO'Ul absolute ethanol Tween80 Im~ DMSO lJll'iltJ'ill..:J '11lJfl11lJl'UlJ'IJ'U\911..:J"7 fl'U 

3) 0 o' tt::,,,. o>,i YA 31 91 Cit, Cit, Q,J I Cit, .a..c:::::i, Q,J 

lli'l1'UllJli'l:::,mJtfltllffJJ'UOtJ~ '11lJfl11lJl'UlJ'IJ'U 0.2 0.5 1 1rn::: 5 lJi'li'lfl':ilJ\910lJi'li'li'l\9l'i 'fHlfl\91~ 
~ ~ 

I r1.J I ' ,I Cit, o'd " " Q,J ' "I y 
m'i i'!:::mrmm..:i 'fflJ\j 'i w 'Yl nm\917..:J"l Y11J111flm- f.JlJ'U ov~ 'Ylfl17lJ t 'lllJ 'll'U \P1..:J fli'! 11mm1 t:rn:::mv i \P1 

I "i o, 0 'J) 'J) 'J) 'J) 'J) 
OtJN'fflJ\j'iW 'U\911'Ylli'l:::mv ethanol fl'JllJl'UlJ'IJ'U'itJtJi'I::: 40 50 60 Iii'!~ Tween80 fl1llJl'UlJ'IJ'U 

V • 
'J) 1 l'l '"' ., "' 'J) ' l'l.l ., 1 I 'jtJtJi'I::: 2 Iii'!~ 20 \P)t) tlJlJfll'jlltJfl'lf'U'l1'itJ\9lfl\91:::flO'U'IJO..:J'ffl'j lllJl1"1m'U rn 24 'lf1 m 'ff1'U 

j} 3) 'J} t I I o' Cit, ~<J/ o' 
DMSO m1m'lllJ'll'Wrntii'I::: 2 m,~ 20 'U'UW1J11111mm'im1~mvm'itflO'ifllJ'UOV\P11~'fflJ1J'iW 

~ ~ 

I\P1V'ffl'i "~mv~ 11'i'ih1m1 w~ i ff 'b.HHhrn~1n\P1fll'i\9lfl\9l~flO'U (\9ll'il..:J~ 4 -mflN'U1fl) 

I d "> d V ">-=I 
4. fll":i't'ilfll Minimum Inhibitory Concentration (MIC) 'Utl..:Jlfltl":i~"1Hl£J~ffJ£111i agar 

dilution 

I ,/ <S ,/ 'J) <S-=i 1 i 'J) 'J) 'J) 
'illflfll'i'l11fll MIC 'UeMlfltl'if.JlJ'UOtJ~~1tJ11i agar dilution \PltJ 'lf ethanol fl11lJl'UlJ'IJ'U 

V 

fovi'!~ 50 1iluiTt1li'l~rlltJ'W1J11 H. pylori l'l~ 5 isolates ihi1MIC 'UtJ~lflO{f,Jii'UOtJ;tviln'UfltJ 
I I j/ J/ 

l'Yhn1J 25 llJ iflrni'm,-ioiJi'!BB\9l'i (\9ll'iN'n 5 - .fllflN'U1fl lli'l~fll'V'l'n 11 -mflN'U1fl) i~-u'fi1 MIC 
V 

'IJO..:JtJl gentamicin ~tll;O S. aureus ATCC 29213 i'Wfll'i'Yl~'ff01J I\P1V1n agar dilution ii'fi10g 

imh..:i 0.5-1.0 Ill lflrni'll~oiJi'!BB\91'i (\91111..:i~ 6- .fllflN'U1fl) 

" v v ~ \ti d 
5. fll":i£11Jtl~flilf1":i":iiJ'llt'J,:Ut'JU &CJflJ urease 

V V 

'illflfll'i 'Yl~ 'ff01J1h ~ff'Y11l fll'W'IJO~lfleJ{ flll'U e:iv;i 'U fll'i V1JV..:Jfl'il m rnrnu l 'lf:U urease 'W 'U 
~ 

, l.flrl ~ .c::toV 

'V-11J1llel'U t'lflJ urease 'illfll'lftJ H. pylori '11lJ1Vli'l'IJ 3 34 trn~ 1 OB mmrn'ffmVQl'itJ 'Yl1 i 11 pH 
)/ J/ I )I I 

'UeJ..:J'UltJl'Yl\Pl'ffeJ1JlJfl1llJlil'U~l~lJlfl,i'Ut~OtJ "7 \91..:JII~ pH 1.h~mw 7.0 W 11"11~lJ~'U'Yl\P1'ffe)1J 'il'U 
I I j/ ,, 

1ilu 8.9 _1ije:i11m~hu1iJ 60 u1Yi ihui'W'J,!\P1fll'i'Yl~i'!e:i..:ifoh~ne:i1Jl'i'1vtlw1'Yl~'ffo1Jn11nrn;e:i 

o'Clt, o'tQ.I 'J)j}~ .c:! Q.l,t tt::,,,. ,: .c!I IQ/ 

Iii'!~ !fl el'i f.JlJ 'U eJV~ I 'YI 1 fl1Jfl 1llJ I 'IJ lJ'IJ'U \9lltl~'Yl 'ff llJl'i ti tJ1J tJ..:J fll 'j I 'ii 'i qj'Uel~ 1 'lfeJ ( fltll 'YI lfl1J 25 
jl I )/ I 

llJ lfl'jfljlJ~e)lJi'IBB\9l'i) 'W1J11 pH 'IJe)..:J'UltJl'Yl\Pl'ffeJ1J l'VilJ,i'Ul'lf'Ufl'Ull~i 'Ufl\9l'il'nUeJtJfl11 ff1'U'J.!\P1 

. .,J 'j) : QI ' : 

'Yl\P1'ff01J'UeJ..:J dtluents control 'lf..:J1.h~fleJ1J~1tJ'UltJl'Yl~'ff01J'i1lJfl1J ethanol 'V'l1J11 pH 'UeJ~'UltJl 
• V • 

'Yl\P1 ff om iJ~ vu II iJ "~ 1 vi u..:i 1~ nu e:i m vi 1-w u 1ij 011 fl 'i 1~ 1-11111 ri1J I Yi v1JiJ 1 ~ii'Yl fl fl l'W'll o~ 1 r1 e:i{ r1 ii 
~ 

V 

i.rnu~ilum1vuv..:in,im'jlJ'IJ0~ enzyme urease 
' ,I Cit, rl QI t Cit, 

Y'l1J11'ffl'j !fl om lJ'U 0 U\Pl'ffllJl'j (WUU~fl'ilfl'i'ill 
~ 

V • 
,'I lq 'J) '1 I -=! 

urease 'IJO~l'lfeJ t\PleJU 'U'lf1..:J 30-70% (flll'l'Yl 1-3) 
~ 



--------------

Anti-ureaseHP-3 

100 

~ 
80 

CJ H. pylor~3 
.?: 60 -u 

40 <( 13 H. pylori+Curcurrinoids25ug/rn 

~ 0 20 

0 
0 10 20 30 40 50 60 

mn(u1i'i) 

.fll'W~ 1. 1h~il'Vl1ifll'Vl~tl-:JtmJ{'fJlJlHJV~ium'.iV1J5-:in'ilm'HJ'IJO-:J enzyme urease 'IJO-:Jtto 

H. pylori '11l.l7V!l:l'IJ 3 

Anti-U rease-H P34 

100 
100 

~ 80 

15 

-~~------------------ --- 7 

> 60 
~ u 
<C 40 

. pylori-34 

·__P_~l~ri+Curcurrinoids25ug/m] 
.f!!. 

20 

0 
0 10 20 30 40 50 60 

n.:n(u1M) 

.ct ~ ~ 

.fll'W'fl 2. 1h~il'Vl1ifll'Vl'IJO-:Jtrrnf 'fJll'UOV~imn'.iV1JV-:Jfl'ilmrn'IJO-:J enzyme urease 'IJO-:Jt~O 

H. pylori m.JW!l:l'IJ 34 
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Anti-Urease activity HP-10B 

100 
96 

~ 80 
·s; 60 ~ 

" <( 40 

ID H. pylori-1 OB 

a H. pylori+Curcuminoids25ug/rrl 
:,!! 
0 20 

0 
0 10 20 30 40 50 60 

mn {u,vi) 

d c1 " " 
.fll'W'YI 3. U'i~iY'Vl1l.fll'\At'IJtl-:Jlfltl{TJll'WflrJ\ol 1'Wfl1'.iVtJV-:Jf1'ilfn'.ilJ'IJ'fM enzyme urease 'Utl-:Jl'lftl 

H. pylori '11lllf.Jll;l'U 1 OB 

d_ I d A dv V q 

6. q'Ylti'l1ll'l~'tt11·Ufl'lU'l8'lijlll!8£J~fl'I.J£JlvllU1il'lfW 

. 1 u fll ';j 'VI~ tH)tJ t)'VI f nll'.i ~ whnn'.i I flt){ TJll 'U tlf.J; nrn.11 tetracycline 1rn ~ erythromycin 
t ~ I t/ ~ o' cf CV 

\Pltll'lftl H. pylori '11lJ1f.Jll;l'U 2 3 1rn~ 22 '\AttJ11'ffl'.ilfltl'.ifJll'Utlf.J~tltlflt)'Vl1i'.i1llfltJ tetracycline 

I ti'U II tJ tJ, ii 11\91 nl>i 1-:J i u 'ii lflt) 'VI ii~ lJ 'IJ tl-:J 111>i j;\ ~ ffl'.i 1rl01 iu tJ tJ f.Jll~ f.J11 'lf'U I~ fJ 1tl 'U t7 tJ t)'VI t';j 1ll 

' a' ~ t/a., d ) I 

'.i~'H11-:J'ffl'.ilfltl'.ifJll'Utlf.J~fltJf.J1 erythromycin (\911'.il-:J'VI 10-11 -fllfl~'U1fl) !~f.Jfll FICI 'Utl-:Jfll'.i 

e:f t c/ <Cit. r/ 0.1 ~ t d I I Q.I f 

'Vl~fftltJt)'Vl1i'.i1lJ'.i~'l111-:J lfltl'.ifJll'Utlf.J~ fltJ erythromycin 'Utl-:Jl'lftl'Vl-:J 3 isolates llflll'VllfltJ 4 ff1'U 

, d , o' ~ r1 9 
m FICI 'Utl-:Jfll'.i'Vl~fftltJt)'Vl'Iinm~1111-:i lfltl'.ifJll'Utlf.J~ tllJ tetracycline tlQ !'W'lf1-:J 1.5-3.0 

(\911'.iN'n 2.) 



. 
<et 

Vll'JH'YI 2. Fractional inhibitory concentrations (FICs) and FIC indices (FICI) 

Combinations HP-2 HP-3 

FIC FICI FIC FICI 

o' °' o' 
l.Erythromycin-lflfl'ifjll'Uut.l~ 2 4 2 4 

2 2 

o' °' o' 
2. Tetracycline-lflfl'ifjll'Utltl~ 2 3 0.5 1.5 

1 1 

FIC of drug A= MIC of drug A in combination /MIC of drug A alone 

FICI = FIC of drug A+ FIC of drug B 

FIC indicies were interpreted as follows: 

< 0.5, synergy; >0.5-1, additive; > 1-4.0, indifference; >4, antagonism. 

17 

HP-22 

FIC FICI 

2 4.08 

2.08 

1 3.08 

2.08 
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,/ e. ,I ,f a., d .ct. .ct. a., t .ct. i" 
1. ff TH fl fl '.i t)ll'l-HWfl 'ii lfl'UlJ'U 'lf'U ll'lh:: ff'Vl1i fll'rf 'l 'U fll'HJUtl-:J fll'.i l1l'HlJ'Ufl-:J H. pylori fl 

1flt1ihh Minimum Inhibitory Concentration (MIC) Ll1lf11J 25 '11J 1mnfo/1Jt'li1ilwi'.i 
,, ' ,, ,, 

2. lflfl1t)ll'\.Jfltl;'illfl'Ull'\.J'M'W'l'W11!mw'Viv'I.JV-:JfllW)!tlJ'Ufl-:J H. pylori 'WlJffllJl'j() 

CV t .ct. lq ,I \I) V 
tlUtl-:Jfl'ilm'.ilJ'IJfl-:)lfl'\.J 1cir1J urease !fl 

e:t I ,I .ct. ,I ~ Q.I CV 

3. q'Vl1i'.i11J (combined effect) '.it'l111-:Jffl'.ilrlmt]ll'\.Jfltlfl'illfl'IJ1J'\.J'lf'\.Jfl1Jtll erythro-. ., ., 

mycin Ut'lt tetracycline 'Vi'li'lum'.ifomm'.i~fll'lffl H. pylori urnflumm'11foh-:ii,J 

,,£,,,. 
'illflq'Vl1ilfllJ (Indifference) 

t d'l 9,1 ,:::, cv , ~ 'l & i ;f cv c:: ~ d lfl , 
H. pylori 'Vl-:J 5 isolates 'VI 'lHulJWl1fltll-:Jl'lffl lJfll'.ifl'fll,JlflH'\.J'ilfll'U'\.Jl'lffl'Vl !1Wlfltll . . ., 

amoxicillin, erythromycin um: tetracycline l'Wfl-:J'illfl H. pylori 'Vi~lfltllU~t'lt'lf'Wfl~fl-:Jlhh MIC 

1vi1n1m!flmnni1 2 '11J 1mnf1J/llt'lililwi'.i(Mishra et al., 2006) ,11m1t1-:il'Wfll'.ifffllllHt'lfll'.i 
., 

'Vlflfffl'I.Jfl111Ji1'1Jfl-:Jl;fl H. pylori ~fltll~l'\.J~'1i'rf'Ufl-:J'Wfl1'ijtf'iJlfl,J'.i::l'Vlfl'~l-:J "l 'rf1J11 H. pylori 
,, ,, 'JI ,, 

.c:SQJ a v a a a d y , a., 

lJflWl'.ilfll'.iflfltll amoxicillin, 1m:: tetracycline '\.Jfltll.Jlfl flfl'rf'Ul'lfflflfltlll'rftl-:J'.ifltl'1t 0-5.3 l'Yll'\.J'\.J 
., 

( Kim, et al. 2001; Loivukene, et al., 2002; Lang and Garcia, 2004) ff1'Ufll'.i~mn erythromycin 

W'I.Ji~iJ'.i::mwfflt1'1t 2.5 (Loivukene, et al., 2002) 
JI t I ,, 

'Ull'\.J'M'\.J'tt !fl'Viii'lfm1 tlfl 'l 'W.flllllfl-:Jflqllil turmeric 1tl'U'W'lf'W'Wtlifl-:J'llfl-:J'lfl1rntit1 'l ri'lu 

fll'l11'.il11 'l 11m11niiih11ifonhf 1JiJ'.it'Yll'\.J 1m::v-:iiiffn'rfrJW f mnmm'.i flfllff1Jlvi1-:i "l 1m::v-:i 

, 91 'JI a , 91 .-=t 9' i 9/QJ ~ 'l d d , ''l 
'lf1t1Uflfllfll'.i'Vlfl-:Jflfl U'\.J'\.J'Vlfl-:Jflflfl1tl fl'UUHiJ'.itl'Ylfl' fl'.ilJ'UlJ'\.J '\.J'.iiJ'Vltil'Wff1'\.JiJ'.i::flfl1Jfltl '\.J 

~ ~ 

fll'l11'.i1Jlflfl-:)1'\.J'1:: 2.5 flfll lf1fl!'ntl'Ull1lf11J curcumin 11'.itlJlW 100 ll'1ilflfll ~-:iii'.iltl-:Jl'\.Jfll'.i 

,'1 I °"'1 Ii) 7/ ,'1 ., ., 1 Ii) Id 7/ d 

fl'fllll11'4rlfl'1ffl1Jl'.iOU'.i fifl curcumin lfl1Jlfl0-:J1'\.J'1t 8 fl'.ilJ fltl !lllJHt'l'Ul-:Jlfltl-:J (Cheng, et al., 
., ., 

2001) lum'.iffnmr1f-:ii1wui1 1r1fl1t)ll'Wflt1; h1,J!mwm11J1iu'mi'u 25 ill 1mnf1J1i11;1ililwi'.i 

., t ""' ,,i ,k " ., ,,i 

ffllJl'.iOtllJtl-:Jfll'.il'il'.itlJ'Ufl-:J H. pylori ifl'Vl-:) 5 isolates cif-:Jfl'1ltlfl1Jfll'.ifl'fl1ll'Ufl-:) Mahady et aI.,1:u . ., ., 

ilr1.fl'. 2002 'n'rfU1lffl'.ifff1fl'illfl'UlJ'W$J1t1 methanol 11'1tffl'.i curcumin ffllJl'.iOV'I.JtJ-:Jfll'.il'il!UJ'Ufl-:) ., 
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y y y 

l lJ fll'.i fff)'lflfl1 ~UV~ i ~fffl'lfl1h~ff'Vl n fll'Yt'lJO~lf!fl{ fJ lllJ OU; l lJ fll'.i au a~n'ilm '.ilJ'lJO~ 

"lo' .J "i .,,.,.., d • ?I l"'ol"' 
tolJ !9$ll urease 9$~'Vlf!l;l0~ 1\olU11i1\olfll'.it1foUlJ!l'Ul;l~fllfl1lllt1JlJflrn - !Uff ffl'.i \ol'Vl'Vll '11fll 

' ,, ,I ,, 

m1rntllJ nH1 - 11rniii1tl~uw1tl1:N 11fff1~11ffl'.i'll''Wfl'W lJiJq'Vlnl lJfll'.i aua~n'ilfl'.i'.ill'lJO~tolJ 19$,j' 

urease ,nn H. pylori i~1f'IUOOflt)'Vliau5~m'.it'U~UlJ~11UltllJltolJ imuu u~mnm'.ilfl~trlot~lJ 
I J/ JI d' 

{\~ itllu'.i~1J1Jfll'.i'Vlflff01JUJ1 fll pH '1JO~'.i~1J1J(J~fl~ITilJ~~;jlJ llff\ol~17ffl'.i'll''W\ol'WlJ iiiiiq'Vln 
y y 

l 1-Jfll'.i (J1J(J~fl'i)f1'.i'.ilJ'lJO~!OlJ i"]$lJ urease 'illfl!tiro (J~fl~vil l tttolJ i9$1Jffllll'.itlVOUffmuui1 ul u .. 
'J) ?I "}' ,::t O l 3/,::i ?I ~ ,l .J .c:i t ~ I c/ ,c:. 

'.i~1J1J l'l1fll;\lU11JlJl!OlJ !llllJU 'Vl1 '11llfl1llJl1JlJ!Uff!'YtlJ'lJlJ 9$~'illflfll'.irl'fl'lflflHlJ'Yt1J17 lflO'.ifJll 
y y 

lJOU; iu'.i~i1Jfl17lll'li'mi'u 25 ill imni'lJ/iil;lil~\Pl'.i'WlJ ffl1ll'.itltJ1J(J~fl'ilfl'.i'.ilJ'lJO~IO'U iCJflJ 

~'1)3' l e::i .c1Q.IQ.I~ a'.a. c1 Q,liQ 

urease 'illfll'll'O !fl iflu lJ'.i~U~l1m 20 'Ul'Vltl'.ifl'VlfflJHffl'lfO lflO'.ifllllJOUfl ffllll'.itlU1JU~fl'ilf1'.i'.ilJ .. 
"l o'lij,J ' d "" "l o' ,,i "" ,J "" 

'lJO~!OlJ ICJflJ lf'IBU1~'.i1\oll'.i1 fl'i)f1'.i'.ilJ'lJO~!OlJ !CJflJ{\\ol{\~l'\11:'IOl'YtU~'.iOUJ:'I~ 20-49 'lJB~fl'ilmrn 

~'J) Q.I t.a. lJJa'Q.I~ ,'J) .:!19' .q 

l'.ill\Pl'U mN'illfllJ'Ufl'ilf1'.i'.ilJ'lJB~IO'U !9$llfli:'11JfllJ1l70Ul~'ll'l "11'111:'IB'.iOUII~ 30-76 '1JO~fl'ilf1'.i'.ill 

~ 'J/ y d , d' .q ti .c1 dQ.I i a. 1JJ cl 
l'.ill\Pl'U llffl•l~lm'l1'\.J1l lflB'.ifJll'UBUfl ll(!'Vl1iU1JU~fl'ilfl'.i'.ilJ'lJO~!OlJ t9$ll urease 111J1J reversible 

tri cl te::t Q,IQd d~ 31J 
IO'U tCJflJ urease 'lJB~ H. pylori 'U'Ulll'JWfflJ1J\Pll'U'U extracellular enzyme 'Vll'll'Off'.il~'lJ'U 

l "'l Q 'J) , ,i ~ ,: mu lJ cytoplasm '1J'eM!9$IIJ:'I 'U'.i~U~U'.ifl'lJO~fll'.il'il'.it1)11"1'UIIOUOBfl~'ll''U outer membrane llJOl'JfO 

y ' ' 

umumn;iurvioi1utlnilo~l"1$II~ mm~ffrl~flJwornouiCJflJ urease '1JB~t11i:rlJI\Pll mh1fiBii . 
., ?I "" 2+ ' :ll "" l ,, 0 

J:'lfl'hlW~l1J'U homohexameric proteins lJ Ni trn~mJ -SH lulJ1J'.il1W active site lJfll'.il'lJl'Vll 
y y ' 

tlfin!u1 (Juszkiewicz et al., 2004) '11~ -SH '1'1~ 6 '11~'WlJ\)flllU~BOfl!1J'U 2 fl~ll fion~ll'n 

lflfl'Uijn!UlBLJ7~'.i1\oll~111Il~fl~lJ~lfl\ol'UijITTVlilfl11 (Juszkiewicz et al., 2004) iifll'.iftfl'l,:11 
• y V 

'Yt1J1lffl '.i '11 j;\ 1 U'll''W \Pl ffllJl'.i ti aua~n 'i)f)'.i '.i lJ 'lJB ~ to lJ i C)flJ'JfU\olU i ~ (,115 d1~ 1'15'\.J Acetohydroxamic 

acid (AHA), Hydroxyurea, EDTA, Flurofamide, L-Arginine hydroxamate, L-Lysine hydroxamate 

trn~ Thiourea 1'lJ1-J~lJ (Mobley, et al., 1988) 

IJ]cl .c::! OQ.I 1")' ,: ")' ~ "' 

!OlJ !CJflJ urease lJU'Vl1Jl'VlfflfltljllJfll'.iflB 1'.ifl'UB~l'll'O H. pylori 1\olU!lJO H. pylori l'Ul"J 

'J) i O ~ 'J) Q.I ,I j/Q ~ 
m~1vt1~mmrnI11lJlJ 'illl1JlJ\P'IO~Olrl'£JI01-JiCJfll urease ium'.iffIIW urea ium~1vt1~lmn\oll1JlJ 

d I Q ?I O 9,1J t 'J) I c1,A ll)Y 
UOlJ 1llllJU 'lf1Uff~l'VllJfffl11:::fl1llJ11JlJf1'.i\ol mim'lfOffllll'.itl'VllJtJV!rn:::1mrnt'1Jlffl"11IIJ:'IW01J !fl cu q q cu q 

(Bijlsma et al., 2002) H. pylori muiu(~tJflll1~u1ii1lttnmu'w'mf1tllJ'JfUfl~iiiiirnuiCJflJ 
y V 

urease 'WlJ iiimmrnvi1lttm~t'Ytl~Ol'\1l'.i'lJB~'\1lJ'Vl\oli'ltl~Ofllff1Ji~ (Tsuda et al. 1994) i~'WlJ .. 
ci i Jet 'JI d ' cl Q ,I I ,d -"' Q.I 

'illflfll'.ifffl1ll llJflHlJ'lfl '111'11lJ11 lflO'.ifllllJBU\ol lJl'il~llff'.i'.i'YtflW itJfll'.iUO~fllJ fll'.i colonize .. . 
, V V 

,c:S j/ I Q.I I Q.I Cll .q ~ \I) j/.d. " 

'lJO~ H. pylori 'Vll'Ul"Jfl'.i~l'Ytl~Ol'\17'.i UJ:'l~U~'lf1tJU1JU~fll'.il'il'.it1)'1JO~l'lfO !\oltlfl\ol1U 
J/ f d' I 

uon'il1ni11i'.ioil1 tfloltiii'W oufl i tl'Vl\olffOUt)'Vlfi'.i1llf11Jui~1u ~";wvil il 'Wfll'.i i'nm hfl 

Q .: ~ Q.I ' ,I .q o'lJJ 1!)1 e:{ "1' 
\Pl\oll'lfO H. pylori flO tetracycline tm::; erythromycin U~'Yt1J11 lflO'.ifJll'UOU\ol !ll\PlllJt)'VllillII~ Ill 

., ,, ) ,, ,, 

m!m1'Vln ouo1Ju111f-J'UiJ'il~'UlJ'l'l~ffo~'lfii~i~nri11 i~ifo t~u1'il~ 1 ~ tflt11t1iiuoufl ili1lln1J 
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'} ., 1 \/i'1 I -1 ., .,i "'°' o'q 
tetracycline mi~ erythromycin t'Wmnmn 'Hl 111m.11~1J€\t11JfHJ 1'UtJ~,Jlfl 1fltl'HJlJ'Utltl11 t'U 

tJ!mru~~mh1 i:J1ilm~'.lcl1-im~1Jjinfl 
" 
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t "°" 'j) Q.I .ct llJ 
'flW~mrnm·rnl'I ~'lfl~Wl1'UV1. (2549). 1JfU'Jfcl1'iJ1flffllU HV'J 'W. Ff.2549. flH!'Vl'YlciJ: " . . 

'\' "' o' o' , . I "I 
t H'VflJ'Yl'lflJ'UlJffl'lmw fll'HflrJ~'Hll'l~1Jj~l'Vlff t 'VIV. • • 

ffli!fl.:Jl'U 'flW~ m jlJfllj fllj fflli lj W ff'\J11'1il l'U. 2542. {11fflJU 1 'W:i 1 U-J 1Uff11i1HIJ i:1'6U'JJ'il ;J?U 
q qJ eta " " <U ..... 

..:=. ~ ct d ,,, t1 , & 

('Wll'Wfl:i-J't1 2). fl1 ~l'VlV'lciJ: fl-!l'flfllj ff-:Jlfljl~l'l'Vll'llj Hl'Ufffl. 

fl~lJflljW O'W'Vliff11'1~'U11'!f1~ 'Vl~'U1'Uun1. 2549. ff'JJu1w:;1no: (,11imn 1l1v~ Trn . . . 
0 I O Q.I "°" rJ' lfOi. 

111:i-J:i'NflW. f1'J-!ll'Yl'VM: ffl'Ufl'YllJ'Yl'lJ~'lf'U. 
• • 
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.fllflN'U1fl fl 

' ' >I 

Vll1H'n 3 f1Wff'.IJ'U~'t11 lil'IIU-:J!'lf'r)'Vl~ffO'U • .. 
"' l'lf8 fll1'flfltf81J N'1fll1'flfltf8'U 

H. pylori No.2 '1tl'l:JW:: lfl 1'1ij'U'U 1 1 "'"" d fl '1'lJff'VlO-:J 'IJ'U1~t'1tl 

Helicobacter selective agar iJ'.i::'.IJlW 0.5 1J'1~!'.IJ\?l'.i 

"' 
Gram's stain um'.IJ'1'U '.iil'Yiomfo 'll'Ul~ 

"' 
d "1 ~ rnn m-:ittl/'1'1 fl-:i-:io 

Susceptibility to 

Cephalothin Susceptible ( Zone = 71 mm) 

Nalidixic acid Resistant (Zone = 6 mm) 

d 

"' tll'.i 'Vl ~ ffO'U'V11-:J'lf1! fl'.IJ 

Oxidase test 1J1f) 

Urease test 'U1tl 

H. pylori No.3 '1tl'l:JW:: lfl 1'1ij'Ul.J tfl hijii'Vlo-:i 
d 

'll'U1~t'1tl 

Helicobacter selective agar il'.i::mw 0.5 1J'1~t'.IJ\?l'.i 

Susceptibility to 

Cephalothin Susceptible ( Zone = 70 mm) 

Nalidixic acid Resistant (Zone= 6 mm) 

' "' Gram's stain Utl'.il.J'1'U '.iil'VlO'UlY'U 'll'Ul~ 
"' 

d "1 ~ mn m-:it9f'1'1 fl-:i-:io 

"' "' tll'.i 'Yl~ ff01J'V11-:J'lf1!fl'.IJ 

Oxidase test 1J1tl 

Urease test 'U1tl 
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.. .,. 
!'lf0 m1nv1irn11 Nil m 1 nvi tr011 

H. pylori No.22 i:r m,1 w:: 1 fl h ihrw 1 1 "'"' cl fl II lHY'Vl ti .:'I 'IJ 'Wl ~ rn f1 

Helicobacter selective agar 1J-J::mw o.5 iiiiiill.J\,l':i 
~ 

Gram's stain unnrnu 1'l1'Vit1'Wff'W 'll'Wl~ 
"' 

cl "'1 'J) rnn U1.:'Jl9fIIII fl.:'l.:'Jtl 

Susceptibility to 

Cephalothin Susceptible ( Zone = 70 mm) 

Nalidixic acid Resistant (Zone = 6 mm) 

"' "' f11':i'Vl~'t1'tlU'Vl7.:'J'll'1lfflJ 

Oxidase test U1f1 

Urease test 1J1f) 

H. pylori No.34 1;1f)'.hlW:: lfl lI!'WU'W fo h -w i1'Vl t1 -:i 
cl 

'll'W7~rnn 

Helicobacter selective agar 111::mw o.5 iiiiiilll\,l':i 

Susceptibility to 

Cephalothin Susceptible ( Zone = 70 mm) 

Nalidixic acid Resistant (Zone = 6 mm) 

" 
Gram's stain um:imu 1'l1'Vit1'Wff'W 'IJ'Wl~ 

"' 
cl "1'J) 

rnn rn-:i19f"" fl-:J-:Jt1 

"' "' f11':i 'Vl ~ 'tYtlU'Vl 1.:'J 'll'1lfl :I.J 

Oxidase test U1f1 

Urease test 1J1f) 
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' q ' 
V111H'YI 3 (\9lfl) 

Ji 
l'l1tl fll 1 'YI YI tHl 'U Nt\ fll 1 'YI YI iH)'U 

H. pylori No.1 OB '1tniw~ lfl hihrn 1 1 "'"' d fl '1'1-Jffl'lfl.:J 'UlJ7~1'1fl 

Helicobacter selective agar 1.h~mw o.s ii"1~tlJm 
~ 

Gram's stain 11 n rn "1 'U 11hfo mfo 'IJ'I-Jl ~ ., 

d "'i'JI rnn 'U7Wlf"1"1 fl.:J.:Jfl 

Susceptibility to 

Cephalothin Susceptible ( Zone = 69 mm) 

Nalidixic acid Resistant (Zone = 6 mm) 

"' "' fll'j 'VI~ fffl'U'Vl7.:J'lf1lfllJ 

Oxidase test 'U1fl 

Urease test 'U1fl 

S. aureus A TCC 29213 '1fl'J,JW~ !fl lffW'U'W blood agar lfl !'1Uff'IJ71'UlJ TI'UUff.:J • 
"' fl'1lJ lJlJ 'IJO'UIW'U ., 

Hemolysis type ~-hemolysis 

"' "' fll'J'VI~ ffO'U'Vll.:J 'lf11fllJ 

Catalase test 'U1fl 

Coagulase test 'U1fl 

Mannitol 'U1fl 

Glucose 'U1fl 
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d a,, o "Q d'd 
vi 11 Hn 4. ~ 1'Yl1 '1 ~ ,m11 fl fl rn ll '1-Hl t1 ~ 'YI mm~ 'ff ll 

"' 

loiTVll 
., 

c\f11JW~ mrn~mv~nm (i'11"~)* '1f11JW~ 

'1~'11tl l<iTVll 'ffl'rnt'1ltl 0.5 1 2 3 6 24 

'1t'11tl 

l'ff 
d "l .. .. .. .. .. .. 

40% 'ffl11'1fl~ 'ff ll 1J 'j W 'ff lJ 1J 'j w 'ff ll 1J 'j W 'ff lJ 1J 'j w 'ff ll 1J 'j W 'ff lJ 1J 'j w 
"' "' "' "' "' "' 

ethanol 
'JI 

1'\Jll 

l'ff 
d "" 

.. .. .. .. .. .. 
50% 'ff 1'11 '1 fl~ 'ff ll 1J 'j W 'ff lJ 1J 'j w 'ff ll 1J 'j W 'ff ll 1J 'j W 'ffll\j1W 'fflJ1J'j w .. .. "' "' .. 
ethanol 

'JI 
1'\JlJ 

l'ff 
d "" .. .. .. .. .. .. 

60% 'ff 111 '1 fl~ 'ff lJ 1J 'j w 'ff ll 1J 'j W 'ff ll 1J 'j W 'ff lJ 1J 'j w 'ff lJ 1J 'j w 'fflJ\j1W 
"' .. "' .. "' 

ethanol 
'JI 

1'\JlJ 

2% l'ff lmrn~ 'hl 11.l 'hi iii iii iii 
.. .. .. .. .. .. 

DMSO ~f)~~f)fl'W 'ff lJ 1J 'j w 'fflJ1J1W 'ff lJ 1J 'j w 'ff lJ 1J 'j w 'ff lJ U 1 W 'ff lJ 1J 'j w 
"' .. "' "' "' 

., 

20% l'ff 1'ffu'1~ iii iii iii iii iii iii 
.. .. .. .. .. .. 

DMSO ~f)~tf)fl'W 'ff lJ 1J'j w 'ff lJ u 'j w 'ff lJ u 'j w 'ff lJ 1J 'j w 'ff lJ u 'j w 'ff lJ 1J 'j w .. "' .. ., 
"' 

., 
d "l 1 d 

"" 
.. .. .. .. .. ,, 

2% 'ffll1'1fl~ 'ff mmrn~ 'ff lJ 1J 'j w 'ff lJ u 'j w 'ff lJ u 'j w 'ff lJ U 'j W 'ff lJ u 'j w 'ff lJ 1J 'j w 
"' "' 

., ., 
"' 

., 

"" 'JI 
Tween80 11'1~l'f'W~ 1'\JlJ 

d "l 1 d "" ,, .. ,, .. ,, .. 
20% 'ff 1'11 '1 fl~ 'ff 'ff 1'11 '1 fl~ 'ff lJ 1J 'j w 'ff lJ u 'j w 'ff lJ u 'j w 'ff lJ u 'j w 'ff lJ u 'j w 'ff lJ 1J 'j w .. ., 

"' "' .. "' 
"" 'JI 

Tween80 11'1tl'f'W~ 1'\JlJ 

. 
.ct, 1 ,I 1::::a o' 'l 1 Ad 

\>ll"JH't'I 5. fl1 MIC '\Jtl~lflO';i~lJ'WOtl~ 'Wfn';i'Vl~'fffl1J ~t111i agar dilution 
,; 

rll MIC (µglml)* 1 'lffl'Yl~'fffl1J 

H. pylori No.2 25 

H. pylori No.3 25 

H. pylori No.22 25 

H. pylori No.34 25 

H. pylori No. lOB 25 
cl ,, 

* l'fllltl(M H'1f11'j'Y)~'ffflU 2 l'W 3 CH7f)l'j'Y)~'1fl~ 



\il11H~ 6. fll MIC 'llfl~tn gentamicin 'h,Jfll'.iYl~fffl1J l~t11tl agar dilution 
.; 

l'lfflYl~fffl1J 

S. aureus A TCC 29213 

fll MIC (µglml)* 

0.5-1.0 

* '11lJltlf1~ J:Hlfll'.iYl~fffl1J 21u 3 CJ11m'.iY1~'1fl~'llfl~'lf1~fll MIC \91'1fl~fll'.iYl~'1fl~ 

. " 
Vl11H'n 7. fll pH 'llfl~fll'.i'Ylflfffl1Jf11'.iU1Jffofl'UlCJflJ urease 'llfl~ H. pylori '11lJltlt'1'11 3 .. nm (mYJ) pH* 

Test Control Diluents control 

0 7.041 7.043 7.091 

10 7.229 7.788 7.063 

20 7.434 8.491 7.057 

30 7.686 8.722 7.05 

40 7.983 8.833 7.048 

50 8.23 8.896 7.045 

60 8.401 8.937 7.044 

& .. "" .. 
Test 'HlJltlfN H. pylori+ lflfl'.if.JlJ'Ufltl~ lxMIC 

& 

Control 'HlJltltM H. pylori 

& 

Diluents control 'HlJltltM H. pylori+ 50%ethanol 

29 
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VIT'iH~ 8. fll pH 'IJO-:Jfl1'i'Vl~'cf01Jfl1'ifJ1J.i-:im'ULC)flJ urease 'IJO-:J H. pylori l1lnt.llrt'IJ 34 

nm ('WTfi) pH* 

Test Control Diluents control 

0 7.043 7.062 7.062 

10 7.401 7.764 7.041 

20 7.773 8.553 7.033 

30 8.105 8.793 7.028 

40 8.342 8.895 7.026 

50 8.498 8.949 7.025 

60 8.513 8.984 7.025 

4 ~ ~ ~ 

Test '11lJ1tlfl.:J H. pylori+ lflO'i~lJ'UOtlfl lxMIC 
4 

Control l1:IJ1tlfl.:J H. pylori 

4 
Diluents control '11lJ1tlfl.:J H. pylori+ 50%ethanol 

' y 

VIT'iHn 9. fll pH 'IJO.:Jfl1'j'Vlfl'cf01Jfl1'jfJ1JfJ-:JIO'U lC)flJ urease 'IJO.:J H. pylori '\1lJ1tllrt'IJ I OB 

d nm ('U1'Vl) pH* 

Test Control Diluents control 

0 7.048 7.049 7.024 

10 7.098 7.411 7.017 

20 7.208 7.958 7.014 

30 7.32 8.428 7.02 

40 7.432 8.722 7.03 

50 7.546 8.846 7.039 

60 7.67 8.924 7.047 
~ ,I .Q ,I 

Test '\1lJ1tlfl.:J H. pylori+ lflO'ifJlJ'UOtlfl lxMIC 
4 

Control '11lJ1tlfl.:J H. pylori 

4 
Diluents control 'ttlJltlfl.:J H. pylori+ 50%ethanol 



31 

.d ' ,I Q " q 
fl1'1Hfl 10. m MIC '\JO~tflO'JfJ'JJlHJtl~ mi:: erythromycin 1lJfll'J'Vl~'i;l'O'U combined effect 

MIC 

H. pylori Curcuminoids Curcuminoids Erythromycin Erythromycin in 

Strain alone in combine with alone combine with 

erythromycin Curcuminoids 

2 50 100 0.125 0.25 

3 50 100 0.125 0.25 

22 50 100 0.06 0.125 

. 
~ ' ,I Q ,I q 

fl1'1Hfl 11. m MIC '\JO~tflO'JfJ:I.JlJOtl~ mi:: tetracycline 1lJfll'J'Vl~'ffO'U combined effect 

MIC 

Strains Curcuminoids Curcuminoids Tetracycline Tetracycline in 

alone in combine with alone combine with 

Tetracycline Curcuminoids 

2 50 100 0.125 0.125 

3 50 25 0.125 0.125 

22 50 50 0.06 0.125 
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illflN'U1fl d\J 

fl l'W'U 'i ~ ml1JN't1 fll 'i'tl ~HHnJ 

.,j ., 'i' 'i' "'"' a ,J dl 'lit .,i 
.fll'W'YI 4. "'1f1lJW~ !'fl !"'1lJ~!l1"'1fl-:l'Ylfl-:l'Utl-:lt'lH) Helicobacter pylori 'YI 'lf lJf17'Hl'f1lJ7 
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J JI ' 

.fllffrl 5. f-Hlfll'i'Vl~'fftllJ Nalidixic acid Im~ cephalothin susceptibility test 'Utl~l';fovii ~ 

i 'l-J fl7 'j' ff f)'lfl 

.J Q.I ~ .ct .di 91,. <!l 
.fllfifl 6. '1flllW~fl7'i\9l~'ffllfl'ilJ'IJtl~ H pylori 'Vl ')j' 'l-Jfl7'Jfl'flll7 



MIC '\Jfl-:J erythromycin !'l17f11J 

0.125 lll lfl'Hl11l~fllJ"~~\,l'j 

34 

.fll'fi~ 7. i;rn'i:lw~i:-imnn1~nrnrn-11fi1 minimum inhibitory concentration '\Jfl-:J erythromycin ~1t.l 

"""" 11i E test 
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MIC 'IJ'eM metronidazole 

rvhti1J 1.5 il.J !fl-:ifl1l.JIP1Vili'tilil\P1-:i 

.fll'W~ 8. ~fl'l:lW~Hi'tfl1':i'Yl~ffV1J'ttlri7 minimum inhibitory concentration 'IJV-:! metronidazole ~1tl 

"""' 11l E test 

MIC 'lltmn amoxicillin UVtlfl17 

.fll'W~ 9. ~fl'l:lW~Hi'tfl1':i'Yl~ffV1J'tt7fi7 minimum inhibitory concentration 'IJV-:! amoxicillin ~1tl1n 

E test 
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j/ I 

MIC 'IJ'el-:1 tetracycline 'W'elflff11 

0.0161111mni'11~'eliJ"~~91'.i 

.fll'W~ 10. i;rn1:1wt~mnwv1~irn'IJmfi1 minimum inhibitory concentration 'IJ'el-:1 tetracycline km 
"'"' 11i E test 
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l';tl'VJ f1 isolates I ,i ! t\j'UlJ tl1'tt 7'i~ 'h.iii "11'\.J i:-11:YlJ 

'Utl-:1 curcuminoids (Positive control) 

' ~ ~ d 

!'ll'tl'VJf1 isolates !,J'it\j'UlJtl1'ttWYIJ:-lfflJ diluents 

9,}IJ),, '°"' 
fl17lJ!'UlJ'IJ'\.J ff~'Vl7tl!'Vl7f1'U 1.25% • 

~ . ~ 

I 'll'tl'VJf1 1solatesrn 'i t\j'U'\.J mm'i i:-11:YlJ 

.. j/j/ j/ ,.,, 

curcurmno1ds fl17lJ!'UlJ'UtJ"!~'Vl7tl!'Vl7f1'lJ 6.25 

1lltfl'if11lJ~tl~~~~~'i 

~ ~ 

!'ll'tll'Jf1 isolates !,J'it\j'lJ'\.Jtll'tt7rnfflJ 

.. j/j/ j/ ,.,, 

curcurmno1ds fl17lJ!'UlJ'lllJ"!~'Vl7tl!'Vl7f1'lJ 12.5 

1lltfl'if11lJ~tlfi~~~~'i 

!<i1tl'VJf1 isolates 11.irn!t\j'lJ'\.Jtll'ttlrnfflJ 
j/j/ j/ ,.,, 

curcuminoids fl17lJ!'UlJ'lllJ"!~'Vl7tl!'Vl7f1'lJ 25 

1lltfl'if11lJ~tlfi~~~~'i 

~ 'l illfi'YI 11. -crn'.tJW~f17'irn!t\j'Utl-:J H pylori lJf17'i'Vl~fftl'lJ'tt7~7 minimum inhibitory concentration 

'Utl-:1 curcuminoids ~1tl1fi agar dilution method 



" .. 
<et "' 1. tll'ttllgiUJ~g'lrn 

Helicobacter selective agar 

1.h~nfl1J~1t1 

Brain heart infusion agar 

Human blood 

.n1mnn n fl 

Campylobactei- selective supplement (Code SR69) 

TTC 

38 

"' 5.2 nm 

......... 
5-10 lJcHH'l\911 

......... 
0.4 lJcHll;'l\911 

......... 
0.5 :1.Jj;jj;jj;j\,lj 

O ,1 ,: j.l J} G.I : c:, ~ AA O t l 9J ~ 
tnfll'ttl'ill;'ltl-:Jl<Jfflj;'j~l;'lltl 'h1 t 'Ulfi'W h.J 'U lf)l;'l'W 100 :1.Jj;jj;jj;j\,l'j 'W 7 hlc.lJ7l'lft:l i 'W '11:1.Jel'W-:Jfl')l:I.J 

,, 
~'W 15 'Ufl'U~loieJ\917'lHW1 'QU!'VliJil 121 fl-:Jfl'Wlfm9ftlff 'Ul'W 15 m'Yi ~uiu water bath 'QU!'HiJil 55 

,, 
d .c:::I. Cl.l~A 

t:l-:Jft'Wlfl;'l!9ftlff 'Ul'U 30 'U7YI 'illfi'U'U'iNl\91:1.J Human blood TTC trn~Campylobacter selective 

'l' .,..,. 
supplement !~tl11i aseptic technique 

<et 
2. ifl'jgf}lJ 

J 
2.1 Standard McFarland nJtll 0.5 

'U'i~fie)'l.J~')tl 

Barium chloride (BaCl2.2Hp) 1.175% (w/v) 
... .,. ... 

0.05 :1.Jj;jj;jj;j\,l'j 

......... 
Sulfuric acid (H

2
SO4) 1% (v/v) 9.95 lJl;'ll;'ll;'l\911 

'W7ffl'll;'l~l;'l1tl 1.175% BaC12 'U1:1.J7\91'i 0.05 1Jl;'l~~\91'l mvi1-tJfin1t11f1'U 1 % H 2SO4 'U1:1.J7\91'i 
,, ' 

9.95 1Jl;'l~~\91'l 1~t1Hff:1.Jffl'i'11-:Jfffl-:J hfo-:i iuttl;'lfl~'l'l~l;'lfl-:Jviii~1m~t11tl~ff'W'Yl u~1-u1 i 'Lit~'U Hiu 

,J,a ,J A fJ/ 
'Yl :1.J~'Ylt!Ul '11 fi:I.J'l1 fl-:J . "' 

J 
2.2 Standard McFarland nJtll 3.0 

1.h~nfl1J~1t1 

Barium chloride (BaC12"2Hp) 1.175% (w/v) 0.3 

......... 
Sulfuric acid (H

2
SO4) 1 % (v/v) 9.7 :I.Jl;'ll;'ll;'l\,l'i 

'W7ff7'll;'l~mtJ 1.175% BaC1
2 

iJ1:1.J1\,J'l 0.3 lJl;'l~~\911 mvi1iJijn1tJ7f1'U 1 % H
2
SO

4 
iJ1:1.J1\,J'l 

,, ' ' 
9.7 ill;'liiiim 1~vHff:1.Jff7'l'l1-:iirn-:i hfo-:i iu11l;'lt:1~'Yl~l;'lfl-:J'¥iii~1m~v1tlflff'W'Yl u~1tl11 iJ1~1JHi'WYi 

,c!I .d Ai/ 
1Jfl'YlelU! 'VI .fl:I.J'H t:l-:J . "' 



• 

t 
', 

~ 

.fllflf.J'l-!1fl ~ 

"" r! "" r!~ v~ 
1 l ti tl ~ rn ti~ 116 ~!fl 0 'it) i.l 'U 6 ti fftl & 'If fl fl'lfl 

Curcuminoid extract 

clf1'ilW~ 
., 

iJ!mwih 

fl~11ffTU curcuminoids 

( curcumin : demethoxycurcumin : 

bisdemethoxycurcumin) 

Total curcuminoids 

(fil'\.,!1w,nn curcumift) 

., 
d ~ & o 9,/ 

f-.1-Hll 'IH\V-H) '1 m m'1 ff 11 

0.66%w/w 

1-: 0.5: 0.2 

86.80%w/w 
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