
~'Yl~'J.Jlb~€lLLtJflrlb1tJ"IJ€I\I«f3J (serum bactericidal acti­

vity) dJU3Jl~1m11:hfltj,l€lril\I'VI~\I"IJ€I\l11\1mtJ1urmiJ€I \lnU1l11:; 

bbUfl-n1biitJ, bN'V'l~~hiitJ bb~:;bN'V'l~fli€lfl. u€ln~lniiu~'Yl~d 
!l\liJ€I \lnUm1 bn~h fl1uUl\1€1itJl:;~13J1-rlnd:; bbN b~€I~ 1~~1tJ b-rlU 

~UVll helmNU~~b~€I, 1-tlb€lUb'Yl€l1fl biJU~U 1~tJ~€IitJl:;~\I 
n ~11~n~:; iim1«3J~N 1~tJm \I'VI1€11~tJ'Yl1 \lel€l3JnUnd:; bbN b~€I~ 

~ \I'lXU1~11 fl'Yl ~ 'J.Jl b~ €I bbUflYl b1 tJ"IJ €I \I~~ 3JbiJul1f 'Yl1 \111 i:!1>'\'3JnU"IJ€I \I"I ~ , 

11 \lmtJ~1~~ ~~11f 'VI ~\I 
n~1n~u~u~lu1um1'J.Jlb~€lbbUflYlb1tJ"IJ€I\I~~3J ~€1 m1~ 

~ , 
Q;o tr1"'~"''''1Und:;bbNb~€I~nd:;~U1:;UUfl€l3J'V'l~b3JU~~ .cJ. UN13J °1'"bbUfl'Ylb1tJ 'Yll 'VI 

lI.I ' I ) 

iim1nd:;~Ud:;Uu'"1'll~u~\I~~Ylbn~m1'J.JlbbUflYlb1tJ .n\l~1u1'V1nl" ~ 

bn~ 1~tJii bacteriolysis 113J~1tJ 

1~tJrrl1'll bbUfl-nb1tJbbnd3J~U~\lm\lbbrl\lbb~:;m\ln~3J~:;11 

~€1 ~'Yl~m1'J.Jl~1tJ~~3J ~1UbbUflYlb1tJbbnd 3JUdn13J1lli\€1 ~'Yl~d. 
€Iril\111Ti~13J 1u'Y11\1b1'll'll Dmibd1'V'lu1~11~\IbbUfl-n b1tJ bbnd 3J~Ubb~:; 
bbUflYlb1tJbbnd3JUdn biJUNl b'VI~"IJ€I \lbbUflYl1biitJ bb~:; bN'V'l~~ biitJ1~,, 
~n~ \I!l\I'V'lU11 bbUflYlb1tJ bbnd 3J ~u biJuN1b'VI ~ ,1~tJ €ItJ n11 b~ tJ~1tJ. 

~\liiu~\liim1,;im~miJu1:;tJ:; i ~\ln~1nm111bb~:;~€I~€I~'Yl~m1 
'J.Jl~1tJ~~3Jd, bb~:;'ll1:; 1tJ'llU~€I1~ttl3Jl H''l.~U'Yl1\1'llDmi. 

1 
, 

d .do old ,,eJ..d. a" 

um1fln~1'Yl~:;b€ltJ~'V'lUdl bbUfl'Ylb1tJbbm3J~um:;~U1:;UU 

fl€l3J'V'l~b3JU4i~\I classical bb~::; alternative pathway. m1 
Q,..o old ( ::. I Q;o 

nd::; ~U1::; UUfl€l3J'V'l ~b3JU~'Y11 \I classical UU'V'lUl1~ €I \lm1 bb€lU­, , 
~U€I~~bu 'V'l1::; bVi€l'll1::;n€lubuuNmii~€IUbb€lU~b~U-bb€lU~U€I~~ 

~1tJ. ~\IiiU~ \11::; UUfl€l3J'V'l~b3JU4i bb~:; bb€lU~U€I~~1 U~~3Jii~1U 
'll1::;n€lu1um1'J.Jlbbufl-nb1tJ1u~~3J. m1,;in~1'ltJ~::;b~tJ~"IJ€I\lm1 
~fl€l3J'V'l~b3Ju4i~11 Vi'b n~ bacteriolysis ttl 1'll~ml:l.Jb-tllhb4€1 \I 

m1~€I~€I~~3J (serum resistance) "IJ€I\lbbUflYlb1tJU1\1~1. 

• if1'IJ17'1n T'iflfllillYiJ fI1 fl771 1iJ 1qH11iflilJ flfIJ~ll 'I'InUfl1ifWfiHJ1'JJ'I'IU1 V1 fI 

mf17n[J1 flfJJJiilil fI 

1um1'J.Jlbbuflfh'tJ"IJ€I\I~~3J, Goldman bb~:;mu.::;'V'lU11 
I 1 Il.oo , 

A .:;t(.d..d. ILl'll ~ .dI .d. (-=t

bb€lU~U€I~tJ'YlbntJl"IJ€I\IbUm1'J..llb'll€lfl€l IgM bb~::;fl€l3J'V'l~b3JU~'Yl , , , 
'" ... "'.. V1 ...~ '" , '" bntJl"IJ€I\I'Ylfln~lb~-lJ~b~Ufl€l Cl, C 4 , C 2 bb~::; Cg, bb~::; bU'Yl~~ 

fiiiml3Jb~tJT1i€l\lnu cascade ~\I'VI3J~"IJ€I\lfl€l3J'V'l~b3Ju4i, 1~tJ~::; 
~ 

iim1N11\1 membrane attack complex (MAC) ~u bb~1 MAC 

d~:;1'll insert 'VI1€1 deposit nu bacterial envelope bb~:;bn~ 
bacteriolysis ~u iflbn~~unUd:;uuclassical fi~::;H' IgM, bb~ 
iflbn~'Y11\1 alternative fi13Jfl€l\lH' IgM 1um1'J.JlbbuflYlb1tJ. 

, , 
bij€liim1bm::;'VI1€1m1N€I~"IJ€I\I MAC Ylbndl::;Vl3J"IJ€I\lbbUfl­, 

Ylb1tJbn~~Ubb~1 fi~::;ii lysozyme 3Jl-rlltJb1 \I'llDn1 tJ1 bacteriolysis 

flltJ. nmn~bb~::;m1bm::;"IJ€I\IMAC dbn~1~~\l1u1::;uufl€l3J­

'V'l~b3JU4i classical bb~::; alternative. 1u-rll\1dfl€l\lH' Cs ~\I C g 
~ 

brll'UU. 

1U nn,;in ~1~::; b~tJ~~\I~lU"IJ€I \lbndl::; Vi'3JbbUflYl b1tJ~ b~tJl, , 

-tl€l\lnUm1bm::;"IJ€I\I MAC 'V'lU11bndl::;Vi'3JYln~11~\I~€1 ~1U, 
lipopolysaccharide "IJ€I \lb'll ~~"IJ€I \lbbUflYlb1tJ. ~1Ubbfl'll~~"IJ€I\I 

bbUflYlb1tJ13Jb~tJd'li'€I\11um1bm::;"IJ€I\I MAC. 

u€ln ~lniiu!l\I'V'lU11iin ~1 n~u ~-rlltJ 1um1'J.Jl b~€1 bbUfl-n b1tJ 

Ul\1'f11U€ln~ln~n~11bb~1 b-rlU 'V'lU11~'Yl~m1'J.Jl V. cholerae 

"IJ€I\I~~3J~nnd::;~u1~tJ F (ab1h fragment bb~::;bbfl~b.ntJ3J, 'VI1€1 

'V'lu111Um1 'J.Jl bbUflYlb1tJfl€l \I€I1fftJm1l11 \llU"IJ€I \11:;UUfl€l3J'V'l ~ b3Ju4i 

~\I 2 'Yl1\1 bUuflu. 

m1~€I~€I~'Yl~'J.Jlb~€I"IJ€I\I~~3J 'V'lU1113Jb~tJl'li'€I\1nUm1N::;n~ 
~Um1~l\11U"IJ€I\l1::;UUfl€l3J'V'l~b3Ju4i.bb~'V'lU11 MAC 13JNl3JT'HI 

lI~::;bm::;nu bacterial membrane 1~, 'VI1€1€1Hbm::;1~bb~t1n 
~ 

-rrU€I€ln3Jl~n, 'VI1€1€1Hb m::;bb~113J~11 Vi'bbUflYlb1tJmtJ. m1,;in ~1 

~\lNlb'VI~"IJ€I\l'll11nDm1mb'VI ~ld'V'lU11 Nlb'VI~~1:hf'ftj,l~~~~€1 
m1b'll~tJUbb'll~\I~1m\lN11\1"IJ€I\llipopolysaccharide. 

u€ln~lnn~1n~lUfl€l3J'V'l~b3Ju4ibb~::;MAC ~\lncil1bb~1, 

!l\lii~,;in ~lUl \In ci3J'V'lu'VI ~n ~lU 11 fl'Yl~ nn'J.Jl b~€1 bbUflYlb1tJ"IJ€I \I 
tJ 1 a "'I 

54
 



J Infect Dis Antimicrob Agents 

~+3J~UriULLe:JU~Ue:J~~LLG'l:; phagocytosis hwib1mYlG'lLUU 

~hflnJ, 1un ~3J~ ~'VI ~n~luL'liud'V'lu';h LLflU'IfG'l"lJe:J 'IL~muwlfu 
Q.I ,..	 1.1" ,

~ I o=I~ 

L'VI~"lJe:J'Imd'le:J~e:J~d3J 

, lUn1d\~n~1t]'Yl~md"JJ1L~mLuflflL1tJ"lJe:J'I~+3J ~"ml'V1tY 
'VI1e:J~'I'VI3J'lLuumd~n~11u'VIG'le:J'l'Yl'lG'le:J'I ~~lui(e:JtJ~~n1d\~n~l 
lui~l'Yl'lG'le:J'I. ~'I~Uu'il~tJ~~hfltymh'l~'IlumdLLuG'l~G'lmd~e:J 
'VI1e:Jmd11~e:J~~3J"lJe:J'IL~e:J ~e:J ~ m'V'lLL1'l~e:J3Jlun1d'Ynmd'Yl'lG'le:J'I. 
luu'il'iluuff'I13J~md~nG'l'lnU1Ud:;~U~lnG'll1'il:;H~ 111'V'l LL1'l ~e:J 3J 

L'liUl'l~UU3Jl~d~lU. Taylor ~ 'ILUU~~~n~lLLG'l:;dlUdl3JL~tJl 
~	 ~ 

nUL~e:J'Id113Jln 1~~~l ~ln'lml3Jl1md11~e:J~+3J"lJe:J'IL~e:JLLUfl­

flL1tJ'VI 3JltJ~ 'I md~ L~e:J~~;n ~~md G'l'l ~lU lUe:J~l 'I~1XtJt'i l flty 
,	 , , 

Lije:J~md incubate nU~f3JLum:;tJ:;Llm-nulU'V'le:J~3Jmd, LLG'l:; 

~ffl~ty~e:J'il:;13J'V'lu'VItrnjlUmd'Yl1~lU1U (replicating) "lJe:J'I 

L~mG'ltJ. L"lJ1Lm:;t1l11~l11 "serum resistance" md~'Ilu11li 
IU	 lll.l I' 

... .. "'.. , "'... '" .R 1 '" 1Lll. 'V'll:;nUL"l5e:J'Yl'le:J~e:J~d 3JL3Je:J Tllmd'Yl'l~e:JU Ud:;tJ:;~U"lJe:J'I oga­

rithmic 1'ltJ~~~lU1U"lJe:J'I~ldbactericidal lud:;uumd'Yl'l G'le:J 'I 

e:J~3JlmnU'V'le:J. 

lU1n~ld hfl~'lL~mL~:;tJl4flU'ilG'l.lJl'V'lll. uud ~ldd ml, , 
~d:;nG'l~ 3JUd til. LL G'l:;fl m:; 1~~n ~lt]'Yl~mnhL~mLUfl-n L1tJ"lJe:J'I 

I tJ lI.I tJ I	 g" 

~f3Jfie:J L~e:J LLUfl-n L1tJ-nff l flty'Yl1 'Ifl~U n'VI mtJ ~1. 1un1d\~ n ~lU 

'V'lUl1~Ud:;L~U~til~uh~\Ie:J~ 2 e:J~1'1 ~e:J md~L~e:J'Yld 'ILLrl'lLLnd3J 
I tJ lI.I ~ I 

G'lULne:J U'Yl 11 ~ ltJYiU~-nt1l3JW1'l ~ e:JU
" 

~e:J ~e:J f1'YlTI md6JJ1"lJe:J 'I~f3J
VI 

LLG'l:;md~L~mfG'll3JLuG'l~lb~e:J~~3J, ~ 'I~G'lmd'Yl'lG'le:J'Id~1'11u 
'illndltJ'I1U'illnUd:;L'Ylfl~U'V'le:J~3Jmd. ff\l13Jmlu~'InG'l1n~Yn 
l~Ln'l~G'l~'I 2 e:J~l'1d. LL~L~e:Jm 'ILLrl'lLLnd3JG'lulUUd:;L'Ylfl1'YltJ 

e:J1'il~ 'LPS ~~1'11u'VI1e:J~ml3J~'lUn~"lJe:J'ILLflU'IfG'lLLG'l:; /'VI1e:Jmd 
g" I I I 1.1 I 

nUL~e:J1'ltJul1mYlG'l s]f 'Iii'lLUU'il1 \IflLUU~ 'I-ntil'V11Ul~n, L'V'ldl:; 

'V'lUl1~'I 2 ndnl.~ll~ virulence "lJe:J'IL~e:JdULLd'I~U LLG'l:;e:J1'ilL~tJl 
\ 

-rre:J'I~'Imd~e:JtJ1U~.lJllu:;~htJ. ~lumd~L~mfG'l13JLUG'l~111~e:Jmd 
<JJl"lJe:J 'I~~ 3J e:J1 'ilLLff 'l 'I~ '111mdYll G'lltJ L~e:Jd e:J1fltJd:;UULLe:JU~Ue:J~~ / 

phagocytosis LUUfflflty. LLG'l:;mdiiLLe:JU~Ue:J~~~Lll.'V'll:;~e:J 
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iG'l13JLUG'l~11Und:;LL~L~m'l~'I13JLn'llulm:;un~ Ln'lue:JtJlu 

Ud:;L'Ylfl1'YltJ. md~11'1mtJ~nrhmtJL~e:JiG'l13JLUG'l~lne:JU~L~e:J 
'il:;L-rrl1ue:J~lu3Jl1mYh'il~'ILuu~u~e:Juffl~nJ 1unnu e:J'ITlUhfl. 

y.	 , ,-: 

nn~ n~lU~'Iti1'il:;t1l1u~nnl~tJBU 1-n LntJl,re:J'ILL G'l:; iiml3J 

~lfltylu~lumdue:J\lTlULLG'l:;fn~lhfl L'liU md'VI1-rrmL~n~1'1"lJe:J'I 

L~mLnd3JG'lul UUd:;L'Ylfl1'YltJnu~~u, md~e:JtJl"lJe:J'IL~m 'VI ~hdii 
ml3Ji3JYiu~ L'liul'lnumd~e:J~~3J ~G'le:J'l 'ilUmdUe:J 'Inu1oiiLe:JU­

L'Yle:J1flLLG'l:;hfl'l1e:JwntJYl iG'll3JLUG'lh~~. 
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