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Septicemic melioidosis with and without organ dissemination carries high fatality. 
Potent bactericidal antimicrobial agents may improve the outcome by rapid killing of the organism 
in circulation. This study determined the killing rates of ceftazidime and piperacillin, two potent 
antimicrobial agents, for P. pseudomallei. It was shown that at times 2 to 8 hours after exposure 
to both antimicrobial agents, the rates of killing were similar. At 24 hours, however, ceftazidime 
failed to kin P. pseudomallei. The possible mechanisms of this finding are discussed. 
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<111£1£11 ceftazidime bbt'l::: piperacillin. 

m1'Yl~~eJUb~1J~1£Jb~eJ~iJm11Jb-U1J-U'U,'l.h::::lJ1nl,10'; CFU / 

:l-lt'l. ~nm 0 ~11:IJ\l. £J1Un~lh":::~1i'Yl~~Bu1i1:::<11Ub'Yh11U 2 b'Yh 

"lJeJ\l MIC "lJeJ\lb~eJ ~eJ H' ceftazidime 21:IJlmn11J/lJt'l. bbt'l::: 

piperacillin 211Jlmn1:IJ /1Jt'l. bb~ltt'uh"lUb~eJ~~HilCi1'Vl~\l 
«1J~~£J1~nm 2, 4, 6, 8 bbt'l::: 24 .a-111J\l. m1mUfl1Jm1'Yl~~eJU, 
1ib~eJ"lJU1~ 105 CFU /1Jt'l. 1ueJ1'Vl11b'Vlt'llb~£J\lb~eJ Mueller-

Hinton, pH 7.2 

'V'lu"h5Ci111b111um1'JJ1b~eJ P. pseudomallei "lJeJ\l~\l cef­

tazidime bbt'l::: piperacillin 1'U,'i11lJ\l~ 2, 4, 6 bbt'l::: 81n~b~£J\l 
11U, ~m~eJt'l~~lU1U~l1n~~~\l<11U~ 105 CFU /1Jt'l. blJU 1(j1 

CFU /:lJt'l.lU~111J\l~ 4, bbt'l':::blJUU1:::lJ1nl, 1(jl CFU /1Jt'l.lu 

-i11:IJ\l~ 8. 1u-i11lJ\l~ 2 bbt'l::: 6 1:::~Ub~eJhlbU~£JUbbUt'l\l~ln 
~111J\l~ 0 bbt'l::: 4 m:IJ~l~U. 1u-i11lJ\l~ 24 'V'lU11iJm1lJbbCilncg11\l 

11u1ueJCil11nl1'JJ1b~eJ"lJB\l£J1 2 ~1. iU~eJ b~BiJm1b~lJ~lmU 
~Ubrl1b&i:IJ (regrowth) ~mrl1ntJ~~~\l<11U 105 CFu/:lJt'l.1u 

ceftazidime. ~lU piperacillin iiU~11J11m'Tut\lb~eJt'l\l1<11Bn 
~lU1U'Vld\l~eJ1u-i1llJ\l~24 b~m'Vl~eJU1::::lJ1nl, 102 CFU/:lJt'l. 

(1U~ 1)" , 
~lm.Jt'lm1~n~1'V'ltJl1 P. pseudomallei ~l£J~uMliJm11J 

bcg1eJ£J1un,hu:::brl1nUl~£Jnwr~fh MIC cg1eJ£J1b tJ~lbb ~flbb'Yl:IJ~ 
U1:::~'Yl1f 11l'V'l~\l1J1n 2 ~l~eJ ceftazidime bbt'l::: piperacillin 
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~t.I~ 1 Time-kill curves of P. pseudomallei strain 03 in 

broths containing either ceftazidime or piperacillin. 
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itu, biJBftn~nt'lU~1~CiI1~lnrm'JJ1b~B<111£Jl~:lJ1Ci11~lU'V'lUl1 

b~eJ iJ'V'l ~~m1lJcg11 \l11Ub ~eJ«1J~~ nU£J1 ~ eJ \l4f1d. ff\lhlm1 ui'b 

nt'l1nbbt'l:::f'\leJ1fU1£J~mii~~ 1'Vl1U~ t'lm1'Yl~t'leJ\ld. ~\lbb:lJ11£J1 
ceftazidime ~::: 'YlU 'YllUcg1eJ nl1 ill m£J<111£1 beJu'll'£J iJ bU<111 bb t'lfl bb 'Yl1J 

b:IJ~~\l'llil~ chromosomal-mediated bbt'l::: plasmid media­

ted3-6 lJ1nnl1 piperacillin, ~ \l'Ylu'Yllucg1meJu'll'£JiJ'llil~chro­

mosomal-mediated brl1iiu7 
,8 m1~b~eJ P. pseudomallei 

iJm1b~1J~lU1U~'iUrl1b&i1J (regrowth) nu ceftazidime l~£J 
hhn~b'VlC11m1dl.b'llud~unu piperacillin bb~~ \llliJn t'l1n~uill 
1~b~B1:l-liJ regrowth 1um1'Yl~~eJunupiperacillin. u11nn­

m1 dl.dtin:::eJ1ftJ1£J1<11L~£JbbUtJ~1t'lB\l'Yll \l~ t'lum~ Cil1 (kinetic 

model) "lJeJ\lm1fftJt\lm1b~1t1Jb~tJ lCi1bbt'l:::m1'JJ1b~eJ. Nikaido 

bb t'l::: Normark9 'V'ltJl1bbtJtJ~1 t'leJ\l'Yll \l~t'lUm~CiI1"lJeJ \l£J1U n,hu::: 

n~:lJbU<111bbt'lflb'Yl:IJiiu blJU function "lJeJ\lm11Jb-U:IJ-UU"lJeJ\l£J1btJO/ll­, 
bbt'lflbb'Yl:IJ1u'lleJ\l periplasmic ~~llJ11m'TtJt\lm1b~1t1Jb~tJlCi1"lJeJ\l 

b~eJ 1~£JiJm1lJb-UmU~1~~brl111tJ1:::~tJ~~11J11Il~tJnu penicillin­

binding protein (PBP) 1<11feJ£Jt'l::: 50 (Cinh), 11tJm1'llU~b1£Jn 
11 target access index (TAl) ~\liJfl1brl1ntJeJCil11~lm:::'Vll1\l 
permeability number (Pn) ntJ'i11u1U"lJeJ\lbeJu'll'£J~btJ<111bbt'lfl­

bb'Yl:IJb:IJ~ (Q). b~m;j£JUblJu~ :lJm1~:::1~11 
1 

MIC Cinh (1 + TAl) 

TAl Pn 
Q 

bbUtJ~1t'leJ\l'Yl1\l~t'lUm~CiI1"lJeJ\lNikaido bbt'l::: Normark 

~llJ11mh1U'V'l£J1m dl.fl1 MIC "lJeJ\l£J1un,hu:::bU<111bbt'lflbb'YllJ1<11 

Iln~eJ\lU1:::lJ1nl,feJ£Jt'l::: 80 "lJeJ\l£J1bbt'l:::b~eJ, bb~~\l1~b~ul1m1 
~eJn ~'Yli"lJeJ \l£J1Un~lU::: blJUnt'l1n~ ~tJ'll'tJO] eJUbbt'l::: blJU function 

"lJeJ \l~ t'lU~l~ Cil1"lJeJ \lU~ ~£J'Vl m£Jmh \l'Yll \l<111U£J1bb t'l::: b~eJ. m1~£J1 
ceftazidime ~ \l'YlU 'Yl1U~m tJo/hbbt'lflbb'Yl:IJb1J~ 1J1nnl1 piperacillin 

n~tJill1~b~eJiJ regrowth 1~£J£J1~\l~eJ\liJfl1 MIC brhffuiiu, 

b~eJH'bbtJtJ~1t'leJ\l'Yll\l~t'lU~1~CiI1"lJeJ\l Nikaido bbt'l::: Normark 

lJ1eJ1ftJ1£J, eJHblJu1<1111 ceftazidime bbt'l::: piperacillin iJfl1 

Cinh bbt'l:::fl1 TAl 1:l-lbrl1nu. Hayer bbt'l::: OrrlO 11£J\llUl1 

m1:IJb-UlJ-UU"lJeJ\l ceftazidime ~~:::~tJnU1eJ£Jt'l::: 50 "lJeJ\l PBP3 

bbt'l::: PBPla bbt'l::: PBPlb ilfl1brl111tJ 0.2 bbt'l::: 3.4-6 3Jt'l~n1:IJ/~m 

Cil11J~1~tJ. iT\l1:l-liJ11£J\llU~\lm11Jb-U1J-UU"lJeJ\l£J1piperacillin 1u 

m1~tJntJfB£Jt'l::: 50 "lJeJ\l PBP. Iida bbt'l:::flnl,:::ll 11£J\llUl1 

piperacillin "lJu1~1:l-lbnu 25 1Jn./~CiI1 Yil1~b'llt'l~bbtJflY1b1£J 

b1.J~£JU11.J-i1\lblJU filament bbcg11:l-liJm1bbCiln~t'l1£J. ~\l ceftazi­
" 

dime bbt'l::: piperacillin 'V'ltJl1~llJ11Il~lUb'J'i1barrier "lJeJ\lb'llt'l~ 

b~eJ bb n1lJ t'l tJ1~~ bbcg1 #11 £I eJCil11 b11 ~ cg11 \lnu ti1'Vl1tl b~eJ bbcg1 t'l::: 

~1.4,12,13 eJci1\l11nCil1lJ, iT\l1:l-liJ11£J\llU~\lfl1cg11\li b'Vl~ld1ub~eJ 
P. pseudomallei. 
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m1HbbUU~lt'ltl.J'Y1l.J'ilt'l'U.~11H"~'lJth'l Nikaido bbt'l:; Nor­

mark 1~ffll1l1tltl1iUl[J1~ll m1~b~t1ii MIC bfhil'U. (~.Jbb~'il:; 
iif1l~l.Ji ~bU'U. function 'lJtI.J MIC hh'rhil'U.) 'I'1l111~.JiiVl~~~­
nd111~1.Jn'U.. Livermore bbt'l:; Yang VlUllf1l MIC 'lJtI.Jb-Dti 

'il:;bU~[J'U.bbU t'l.J1u1'U.b1 t'll~b ~1I~'U. britl[Jl~Hii~Y11h U'U. inducer 

bbt'l:;f1H:;~.Jff.J~'U.britl[J1bU'U.potent inducer .14 £J1 ceftazidime 
Y , 

ffll1l1 tlnd :;~'U.1Vi'iim1 ~ tr.Jbtl'U.<D[J iibU~lbb t'lflbbY1l1bllff1~lIlnnll 

piperacillin: 14 ~t'ldm'il1-ntl1iu-I[J1~ll1'U.b1t'l1~b~1I~'U., MIC 

'lJtI.J ceftazidime ~t1 P. pseudomallei t1H~ .Jnll'lJtI.J pipera­

cillin. 

mh.J1"ifimll m1IiTn~ldbU'U.b~[J.Jm1IiTm~1~1~'illnP. 
d .. :'r: ~ d d d VI I 10­pseudomallei bVl[J.Jffl£ln'U.1ib'l£ll. ~t'lm1~n~1'il.J bllffll1l1tl 'll 

4f'l~'U.llU1:;ffYl1i 111Vl'lJtI.J£J1~11'l'il:;~nlln'U.. ~t'lm11iT n~ldbu'U. 
bfl~ t1.Jb~fl'U.1 Vi'bbVlYl~1:; ~n ~.Jmll1<Du-n fl'U.1 'U. n t'l1 n n11 fl fln ~Y1 i 
'lJfl.J£J1. ~ t'lm1Y1'l fftl Uml1111'lJtI.J£l1'Y1l.JVi'fl.JU n~m11~ffll1l1 tl 

'Illlll1-nVl£J1nd tii.~ t'ln11'i·n~l'Y1l.Jflitl\tn1~mi,'U.fl'U. bb t'l:; bbVlYl~m1 

H~t'l~l.J i b~ t;hd~1[Jml111:; 3J'l1:;1.J. 'U.fl nil1nii'U.m1u1:; b1J'U. 

U1:; ffYl1i 111Vl'lJfl.J[J1U nii1 'U.:; ~1.J i 'U. fl n 'illnil:;U1 :; b1J'U.1'U.~ l'U.~'U.­

;l1'U. b"ll'U. U1:;ffYl1i 111Vl1'U.m1mflUflt'lllb~fl, bll«'ll'ilt'l'U.~lff~l,.	 , 
~~1Y1[J1 bbt'l:;m1liTn~lY1'l t'lfl.J'Y1l.Jflitl\tmb~lii 'U. m1 iim1U1:; b1J'U. 
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