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HDL (high density lipoprotein) L~'W lipoprotein ~Yll'l1U1~ii1L~tJ-:j1'UlJ'W1l1fWli"~~1-:j"l 
" .

'Ut)'l11-:jf)1t1fl~'lJ hl.y;-:j-Vi~'lJ ~-:j lJ ri':rw ~hflq/l 'W f)1')1j B-:jfl'W f)1 'Hn~ 11 fl'l1"B~L~B~U~-:j U~'l 
" . , 

'Wt)fl1l1flil HDL rr-:jlJ'lJ'Vl'lJl'Vl ~lflru-ViLf)tJl'liB-:jfl'lJ,)~'lJ'lJflilfilJfhJ 'Ut)-:j i l-:j flltJ 1~ tJ'W'lJ':h~lm,)\l ~'lJ 
u ~ q 


QJ J Qd 019) cf &
<lJ c:: d 

fl'lJ endotoxin 'UfJ-:jl'lifJU'Ufl'VlL,) t'JmlJ'U'lJU"~'Vll 'I1t)'Vl1i'UB-:j endotoxin "~"-:j C}j'-:jLtI'WyW'illfl hh~'W 

'HmtJ'l'lii1~~B~'lJ'W HDL fll'Jftmll hh~'Wri1'w'\.h~flt)'lJ'UfJ-:j HDL 'l'W'J~'I111-:j~11-:jflltllJfll'J~~ 

L4t) '1 'W m~U£H~D~ iJ-:j 'l1lJfll'Jffmllt)ci1-:jL~'W 'J~'lJ'I.J1'Wfl'W 'l'Wfll'Jftflrdl'n l~'Wf)1'Jffml1f)1') 
. ." 

L'\.J~tJ'WUtlM'Ut)-:j hh~'W'Ut)-:j HDL '1 'W ,)~'Hl1-:j-Vi11'lflltJlJfll'J~~1~fJLL'lJfI-Vil1 tJ'l'Wm~mH~t)~ 1~t'J 

'l~i1jym itl')~1 t)iJfl fit) 'l ~iTI two dimensional gel electrophoresis LL"~ mass spectrometry 

, " 
l~lJ-Vi'H1t1'il1flfll'J~~1~t)ul\1'H~fJfl'Wtlf)~ ~m11mLWfl HDL 1~t'JiTI inununoaffinity column 

" chromatography 'il1fl-W'W'W1 HDL 't1ftfl1l1ril'WtI,)~flt)'lJ hh~'W~",lt'JiTI two dimensional gel 

electrophoresis itl'J~'W~'W'lJ lJfll'JLU1tJ'lJ1YitJ'l.Ju,,~Vi~'iltJ'lii1~'Ut)-:j 1u')~'W~,:ltJiTI MALDI TOF 

mass spectrometry U,,~ peptide mass fingerprint 

r.I"f)1')ftfl£ll'W'lJll'i:Ylm'J\lVl~'iltJ'Vl'J1'lJ'lii1~'Ut)-:j1t1'J~'W'U'W HDL fl11 20 GJfi1~ H"~'W'lJ11.. 
." I " 

'l'W ,)~'I111~-Vi11-:jflltliJfll'J~~ l~fJLL'lJfl-ViL1 t'Jfl~ml'lJi'Wm~LL~L~t)~ lJfll,) LVllJ~'W'UfJ-:j1t1'J~'W apo A

IV LW~ serum amyloid A LL'U~lJfll'J"~"-:j'Ut)-:j itl'J~'W alpha! antitrypsin U,,~ transthyretin ~1'H~'lJ 
, " , " 

'1 'Wfl'W-VilJfll'J ~~l~fJU'lJfl-ViL1 tlfl~lJ'lJlf) '1 'W m ~u£HTIt)~ 'W'lJlJfll'J !VilJ~'W'U t)-:j 1 tI 'J~ 'W apo A-IV, 

orosomucoid u,,~ serum amyloid A u,,~iJfl1'J"~"-:j'Ut)-:j 1u'J~'W alphal antitrypsin, paraoxonasel 

lL"~ transthyretin 
" . , 

r.I"fll'Jftfl1I1il 'li-:j~-!I protein target -Vim'J-Wlmftf)£ll!VllJl~lJU"~m'iliJtI'J~1t1GJftJ'l'Wf)1'J 

" " 
-W llJ lt1 ~'lJlmt'J'W 'J~ ~'lJ-Vi m 'il ri -:j r.I"~ ~ t)m~'lJ 1'W f)1'J~~H~t) '1 'W 11-!1fllt'J'~ 

" , ' ",j, ''' 
, \ 

!r,;'tI'l'1:::: rUI'JlI 01 't;' .:34, \ , 

"" '.'" 
~~~( ~_u b"". tl:"61 
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HDL (high density lipoprotein) is a group of lipoproteins that playa role in reverse 

cholesterol transport and protect against atherosclerosis. HDL also plays a role in innate 

immunity because it can bind and inactivate endotoxin from gram negative bacteria. Biological 

effects ofHDL are mediated by various proteins carried on HDL. In this study, we aimed to 

examine the changes in protein composition ofHDL during bacterial septicemia in a 

comprehensive manner using a proteomic approach of two dimensional gel electrophoresis and 

mass spectrometry 

Blood samples of subjects with septicemia and the same subjects after recovery or 

control subjects were used for isolation ofHDL using immunoaffinity column chromatography. 

Purified HDL were subjected to two dimensional gel electrophoresis and the protein spots were 

identified using MALDI TOF mass spectrometry and peptide mass fingerprint. 

We found more than 20 proteins associated with HDL. In addition, we found an increase 

in apo A-IV and serum amyloid A and a decrease in alphal antitrypsin and transthyretin during 

gram negative septicemia. For gram positive septicemia, we found an increase in apo A-IV, 

orosomucoid, and serum arnyloid A, while alphal antitrypsin, paraoxonasel, and transthyretin 

were decreased. 

Results from this study point to various protein targets for further examination, and 

modulation of these protein targets may prove to be useful for combating bacterial septicemia. 
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~'I.11i 1 proteomic map 'UU'I HDL 27 

.' ~11~ 2A 1>i1U~1'l two dimensional gel 'UN HDL 'UfJ'Ifl't./l.,j'Uru~~iJf)1) 
art. ~ dd Q.I " 
I'1~H'lHlU'Ufl'Vl!'HJm:lJCI'U 29 

~11~ 2B \9<hfJ~l'l two dimensional gel 'UfJ'I HDL 'UfJ'I'fl'Wl'1i'!limnmllo 

29 
. . " 

)11fi 3 f)1'Hl1~ (I'WU11 C1'1'UfJ'Ill1) ~'W) ~'\1 il'lf)1) ~<fl!~fJt! 'Ufl Vi!~ (loi':lJCI'U 30 
<to 

.
art. d dod Q..I 

1'1 <fl!'lifJU'UfI'Vl!) (lm:lJ'U10 31 

~'ll~ 4B 1>i1fJ~1'l two dimensional gel 'UfJ'I HDL 'UfJ'Ifl't./l'li'!limnmllo 

32 . . " 
nlfi 5 f)1)!11~tI'WHtJCI'I'UfJ'I111)~'W )~"dl'lf)1)~<fl!~fJu'tJflVi!~ tJf1i':lJ'U10 32 
<to 
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mllJ~lftt1l Hf\~~lJl'IJf)-:jift1l'Yi1~111 fll 'J1.utJ 
" , 

1'j \'l ~ 'PI b:)5 eJ 'ill f) bb'U fI-Vl b~ tI!11 'U 1'j fI-Vl 'W 'U 11 eJ tI b! Cl ~ b11 'U b11! 'l1 \9l cl' 1fltlJ eJ'U ~'U ¢I'U "l 'U eJ -:J f) 1'j \911 tI 
, " 

'UeJ-:J r4il-:w'l'U 1 'j -:J'Wtll'UlCl (1,2) 'l 'Um ill-Vlf11'j~~!:)5eJClf)Cll:IJb.u\dm~ub1 h'l1\91 eJ\91'j1f11'j\911t1'il~ 
'U q '" 

dJ" ''l9J.<:::\ .<::::! 0 91 'l'V'"I

b1-:J'U'U:IJlf) nt! 'l1 bf)~fll1mHUbb1t1'Vl1-:Jbfl'nHf)'ilbbCl~'Vl'W'WClm'\<~ UCl~IH vH'1'Vl1-:JeJeJ:IJ mf)~m1:IJ
qj ~ U "-!l q 

" 
tIlf)'il'U'1'Ub1-:JfI:IJ f11'ji'mnml~~~b:)5eJ '1'Um~Ub1 h'l1\91 'l 'U'tl'il~l1'U mftmJliJU~l'U~~l:IJn'Uf11'j 

, " 
i'mmb1J'U1J'j~fl'UiJ'j ~fleJ-:J eJ~l-:J1 'j n\911:IJ eJ\91'j1f11'j\911t1'UeJ-:J r4-VllJfll'j~~b:)5eJ '1 'U m~bbb11Cl'l1\91fJ-:Jb1-:J 

'" 'U 

, " 
:IJlf) ~-:JlJm1m'jtlltl1:IJ'fi''Um1~fll'j"i'f)El1U'U'U 'huh !'Y1eJ'lhtlCl~eJ\91'j1fll'jmtl'l 'U r4il 1 m'Vl cil14 (3)

'" 
•• I Y 

f11'j ftflEl11~tl bf)tlln1J f11 'j b iJ ~ tI'U b b iJCl-:J'U eJ-:J ~ 1-:Jf11 tI 'l 'U 'U w:t-Vl lJ fll'j ~~ b:)5eJ!b'Ufl-Vlb~ tI '1'U 

m:tub11m1\91 'W'Ui1 ~1-:JflltllJf11'j"\91eJ'Ubt''UeJ-:J~I~tlml:IJi1 acute-phase response ~-:J'lhtl1~eJ-:Jn'U 
, " 

~ 1-:J fllt11JJlM'lJ fll'j 'Ul~1~'lJb'W:IJ~'U UCl :t'lhtl '1 'U m:t'U l'U f11'j9ftllJ Wlf:IJ 'UeJ-:J ~ 1-:J fllt1 (4) iJ urntil 

\91 eJ'U b1'U eJ-:Jd'I~'U 1~'il1flf11'j~lJfll'j Ivt:IJ~'U'UeJ-:J'j:t~'U1iJ'j~'U~11I'U acute-phase reactant 'l'U!~eJ~ 
, 'I "" '" '" In 1 d ,!'If'U C-reactive protein, fibrinogen UCl:t serum amyloid A l'U'UW:tI~tllfl'U 'j:t~'U lJ'j\91'U'Ul-:JeJtl1-:J 

I I ~I 'Jl 
'W'Ul1Cl~Cl-:J !'If'U albumin UCl:t protein C IlJ'U\91'U 

, " , 
'\llf) ~Clfll'jftf)fJ 11 ~tI 'l 'U 'Uw:t -Vl~1-:J fllt1lJfll'j ~m:)5eJ 'l 'U m:t Ubt' 1Cl'l1 \91 -Vl'W'U in:t~'U'UeJ-:J 

protein C 'l'U!tieJ~Cl~Cl-:J bbCl:tlJfll1:IJ~:lJYr'UTIn'Ufll'j'WtIlmci'hfl~1JJ~ (5) Yh'l,rlJm1:IJ'WtIltll:IJ~ 
, " 

'il:t'Vl~U'Vl'U protein C UCl:tftf)El1~Cl-Vllf)'fI~'U f11'jftflfJ1'Vl1-:Jfliiilfl'W'Ui1fll'j'l,r recombinant 

," " 
activated protein C b11:1Jl'jllCl~eJ\91'j1fll'j\911t1'l'U~illt1-VllJf11'j~~H:)5eJ'1'Um:tub1h'l1\911~ (6) ~-:Jt1'U 


'I ~"' 'I 'V '" :"1 "''''' '" di .d:"1 'l

l'UlJ'il~'U'U f11'j l'lf recombinant activated protein C 'il~llJ'UTIif11'j'jflEl1'Vl'U-:J'Vl!lJ'U:IJl\91'j~1'U 'Uf11'j 

" i'nmml:t~~!:)5eJ 'l'Um:tUb1 h'l1\91 
," , 

'1 'U 'j:t 'Vl i1-:J-Vl~ l-:JflltllJ f11 'j ~'fIb:)5eJ!1'Ufl-VlI~ tI 'U eJf1'il1fl'il:tlJ fll'j liJ ~ tI'UUiJ Cl-:J'UeJ-:J 1iJ 'j~'U '1 'U 
, , " 

ltieJ~U~1 'j:t~'U 1 'UiT'U 'l'U!titl~lJfll 'j liJ ~ tI'U UTICl-:J 'l 'U11 Clltl"l ~1'U 1'lf'U lJ f11 'j I'W:IJ ~'U 'UeJ-:J'j:t~'U 1\91 'jfl~ 

bCJ1eJ 1 'j ~ (triglyceride) UCl:t f11'jCl~ Cl-:J~ eJ-:JfleJ!Clbt'!\91 meJCl (cholesterol) (7) 1 'UiT'U ~1 'VlCl!1t1'U eJ~'l 'U 

ltitl~ eJ~'l 'U 'jiJ'U eJ-:JeJ'U mfl'U'U l'f1l~ f)~iJ 'j:tf)eJ'U 1 iJ~ltll 'UiT'UUCl:t 1 iJ'j ~'U'lfil ~~1-:J"l 'jl:IJ I~ tlni1 
'" '" q 

di '11] 'V '" , In 1 "" .d:"1 ' n1
lipoproteins GJf-:JU m !~'Vl Clltl'lf'U ~\911:IJfl11:IJ 'Vl 'U 1U'U 'U (density) UCl:t lJ 'j \91'U'VlblJ 'U b11'U lJ'j :tfleJ'U 

'Vl~n f11'j~f)fJ1'Vl1-:J'j:t'U1'f11'VltllUCl:tfll'j1~tI'Vll-:Jfliiiln Ub1~-:J'l111~'Ui1 'j:t~'U'UeJ-:J lipoproteins 'lfil~ 

~1-:J"l lJm1:IJ~:lJYr'U TI bbCl:t!1I'U 1] 'il ~m ~tI-:J~ cl'lfltlJeJ'U 'Vl d-:J 'Utl-:J f11'j bf)'fI hfl'Vl Cl eJ~btieJ~U~-:JU~-:J 

(atherosclerosis) (8) 

High-density lipoprotein 'Vl~tl HDL b1l'U lipoprotein ~'U'Ul\PH~fl~bl~ UCl:tlJ~~dl'U'UfJ-:J 

liJ'j~'U:lJ1f)f)i1Iipoproteins 'lfil~~'U"lliJ'j~'U~eJ~'U'U HDL lJeJ~:IJlflf)i1 50 'lfil'fl (9,10) U~Cl:t 

'lfil~Yhm!1~ bb\91n~l-:Jn'U1iJ 'Vl~f)511'U fll'jftf)El1'Vl1-:J'j:t'U1~1'Vltl1 'W'Ui1'j:t~'U'Utl-:J HDL cholesterol 
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d ., ~ "" 1 "" cl & .,. GJ . 0' 9 ~ a' ,
lJfll1lJ Hflt:-l'W fl'UfnHfl'Pl 'j'fl rn'ltJ'Plt~H) 'PlU'Pl~H'U~ t)i~ fll)l'!'mn ! 'Wtt)imum::: ~ 'W {I'~ 1i'l'Pl~tJ-:I'W'U 11 

HDL (l'llll) 111jtJ-:ln'Wfll) tf1'Pl 1 'jfll1~tJ'Plt~tJ'Pl tt'Pl-:lu~'l1Ji'1'Plm~mi1tJ1fltJ!~m~tJnmri1'Wtf1'WtJtJfl 
, ~ < 

~lfl!t)i~~!'WtJ'\J'UtJBfl~lfl~l.;JflltJ 'WBfl'il1fllJ HDL v~ijt]i'l~{jtJ'ln'Wfll)!f1'Pl oxidation 'UB-:I low-

Q.J _9.t Q.J ~ ~ ~ ~ 3Jdl 
density lipoprotein (LDL) (l'Plfll)Bfl!{I''U tm:::1JB~fl'Wfll)!fl'Pl(llJ!(lB'Pl (11,12) t)i-:ll1'W1i'l'Pl1~"l 

~ , 

tl1~llJ'UtJ-:I HDL tJlrltJfll)'Vl1-:11'W'UB'l hh~'Wl1mtJ"lGlfW'Pl'U'W HDL ih..WJ'l 
," , 

lU'j:;;wh:I'Vi~l-:1fllt:JlJfll)~m~B 'WBfl~lm:;;~'U'UB~ HDL cholesterol ~:;;tU~tJ'Wluu~1 V'l 

'W'Ul1ri1'WU'j:;;fltJ'U'UB~ HDL nlJfll'j!U~tJ'WuU(l~11h~'l1'Wri1'W'UtJ~I'UiJ'Wu~:;; lu'j~'W HDL ~'l 
!f1'Pl~'W1'W'j:;;l111'l~~1~flltJlJfll)~'PlI~B (t~tJflBfl~Bmt~11 acute-phase HDL) lh::;~'lJ'lJtJ'l free 

, " 
cholesterol U~:;;1m fl~tt)iB1) ?fn~lJlllfl~'W U~lJ cholesterol ester (13) ~ll1f'U1 U 'j~'W'Utl-:l HDL 

, " I Q.J Q ~ , Q,I 

'W'U11):::'Pl'IJ'UB'l apolipoprotein J (apo J) tl(l:;; apo serum amyloid A l'WlJ'U'W H~):;;'Pl'1J'UB~ apo A-I 
, " , 

l!~:;; paraoxonase ~'Pl~~ fll)IU~tJ'WUU~'lm~llJV~~,mGh1'm!l.yjfll)'Vll~l'W'UB'llipoproteins 

lU~tJ'WllUM1UJi'1tJ ~~~:;;111 'W lJi'~lflfll)~ acute-phase HDL lJfl11lJ'1Jfl'W~tl'l i 'W fll'jill1~tJ'l 

flm~m\91m tJ~tJtJfllll.flltJ'WBfllt)i(l~ e)'WltitJ~ ~lflfll'j' (l'Pl (l'l'UtJ~1 U 'j' ~'W lecithin:cholesterol 

acyl transferase 1'W acute-phase HDL (14) 

& ~I .d ~~ ., d GJ ~ 0 '" II] ., ~... , 9 
'WBfl~lflH~t)i'lI1J'Wi'l~'ilflfl'W'Pl'Utl'llipoproteins ~'W'Pl1'Wfll'jml~tJ~ !'UlJ'Wll~1 tJ'l'W'1J11 ~'W 
," , 

'j:::l111~.yj11.;JflltJlJfll'j'~'Pllo)itJ lipoproteins l1mtJ'lfiJ'Pl l'Plmu'Wl:;;B~l'lV.;J HDL V'lij'1Ji'l'1Jli'l~ll'lqj 

i'W'j':;;'1J'1JiJ:IJ~lJn'WJi'1tJ (15) lipoprotein 'VJfl'lfiJ'Pl 'W'1Jl1{l'llll'j'11.ij'1Jn'1J endotoxin (111tl 

lipopolysaccharide) 'UB-:lU'Ufl.yjl~ tJflflJ~'U U(l:;;lJt]i'li1 'W fll'j'(l'Pl~El'UB.;J endotoxin lJi' (15-18) 

" " 
endotoxin lJ {l'11J1'j' 11m :;;~'Wil:IJfi'lJn'W'Utl.;J ~ 1-:1 fll t:J1'I1ijfll'j'l1~.;J{I'l'j' cytokines lViBGlht:J~l.;Jflltil 'W 

q '" q", , 
fll'j' fhO'Plfll'j' ~'Pll 'ifmw:;; fll'j' ciBilut)ilJlt)i(l~.yj lJi'f'\Jfll'j''1Jl'Pll~'\J tl~l'll 'j' n~llJ endotoxin .yjm:;;~'W

q 

cytokines 'il'WlJlllfl!f1'Wlu 'Vlll11'~l-:lfllmf1'Pl.fll1:;; septic shock 1l":;;If1'Plfll'j'liYtJ~1~1Ji' lrlmJl 

endotoxin llllril'Wt~B'Pl 'W'1Jl1ri1'Wimu'Utl.;J endotoxin 'W'1JtJ~n'\J HDL (19) 1'W~~1i'l'Pl"tl'l~ij
U '" .. , 

d .do .c1 .c1 £:::S Q.J 9J' I dd QJ 

fll'j'u'Pl endotoxin 11 'j'tlQ'PlmJfl'Vll'j't:JmlJ~'\Jl'tml'lflltJ 'W'1J11l1'W'Vl'Pl~B-:I'Vlm:;;'PllJ'UB.;J HDL {\''l 
'" OJ , ,,, ' . 

liYtJ~1~.wBtJfll1l1'W'Vl'Pl"B.;J.yjlJ'j':;;~'\J HDL 1V11 (18) 'WtJfl~lfllJ fll'j''Vl'Pl(lB.;Ji'Wfl'W 'W'\J'hljtllJfll'j'~'Pl .. 
'" 

endotoxin l.,j'l~l.;JflltJ fll)l11' HDL r:1-:1 1m1:;;,,1 (l'llll'j'11~'Plfll'j'l1~.;J cytokines U~:;;{j'Pltllfll'j''UB.;J 

~lhtJ~If1'Pl'Dlfl endotoxin lJi' (20)
'U 

HDL U'j':;;flmJJi'1tJ1U'j'~lJ11 mtJ'lfiJ'Pl ll~":;;'lfiJ'Plijl1'Wl~ll~fl~Vln'W lu fll'j'ffflEll hh~'W 

1'Plt:J11l proteomics 'Vl1111'i'l'n'\J~.;J 1u'j'~'Wl1mtl'lfiJ'Pl'\J'W HDL (9,10) 1U'j'~'W'1Jl.;J1'i11~'W1U'j'~'W~ 
I 9J I ~I I '" I I & d 9J d 


ml'\JlllfltJ'WU"JJ1!1J'W{I'J'W1J'j':;;flB'\J'UB~ HDL 1'lf'W apo A-I, apo A-II, apo Cs, apo E t)i~lJl1'W1i'l 


l~ t:JJn'\JllJ~:;; '\J Bij{l'lJ'UB-:I lipoproteins 1U'j~'W '\Jl-:l1'i11~'W1U'j' ~'W1mJ~ l:UlfltJ'Vl 'j'l'\JllltlB'W r;hl~'W 

ltJ)~'W'U'fl.;J HDL u{j:;;V~1:Um1'IJ11.w1~~i''PlI~'W 1'lf'W alpha salivary amylase, insulinoma 

associated protein I A-6 (9,1 0) 1~'W~t11r:1~lfl~11 hh~'Wl1mtlI'iJ'1J'W HDL ij'\J'Vl'\J1'Vll~tnn'1Jfll'j 
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<V Q.t! I I " 
eJfHbY'UI'l'fH'lfeJ'lJeJ'l':JVJf1ltJ l'lf'W c-reactive protein, complement component 3, macrophage 

stimulating factor 1 (9) 

hh~'Wl1mtJ'lf'l1\9l'1'W HDL bYlln':Jtlll'Uf1'U endotoxin Utl~tl\9lVi'hl'IJeJ'l endotoxin 1~ Apo 

?ll... lo:::1 Cl.J & 0 'j)~Od d'91<Vd 
A-I llJ'W ! lJ':J 1'l'W'I1 tlfl'IJeJ'l HDL CJ5'l'WeJ fl \llfl'Vll'l1 'W l'VlmmtJ'lfleJm{H1'l m eJtl eJ eJfl'illfHCJ5tl tlUtl'J tJ'llJ 

'Yl Afl~l'W '1 'W ffl'll'Yl\9l tl eJ'l ilbYllnd tlll'Uf1'U endotoxin 'lJeJ'lU'Uflvh1 tJfl~lJtl'UUtl~tl\9lf1ld'Yl-k'l 
liJ3J ~ 0 <V , 

cytokines 'illfl macrophage b\9l (21, 22) IlJeJ'Wl apo A-I lJ1~bYlJfI'lJ endotoxin 'W'U'Jl bYllndtltl\9l 

tJDn~tJlflfmm~'I1tleJ\9llt{eJ\9l tl\9lf1ld In\9l1.fi' bn'~ tl\9lflmlf1ldl'lltJl'Wffl'll'Yl\9ltleJ'll~ (21-23) 

:v '1.1 d J. 0 

'WeJfl'illfl apo A-I Utl'J blJ':JI'l'WeJ'W'lJeJ'l HDL 1G)f'W apo E, apo A-IV 1m:;; lipopolysaccharide-binding 

protein (LBP) ~iit)'Ylflmi\~('J'lf1'lJ apo A-I bYllJ1Hl"\9l~,m'IJeJ'l endotoxin ~eJ!CJ5tl~Utl:;;ffI911'Yl\9ltltl'l 
r 91 I 31 

!<f1 (l3) ffI911'Yl\9l'tHl'lYi'IJ1\9l apo E 'Yl~eJ LBP 'W'UilliitJ~11'llJ1fl~'WllJeJiif1ld~\9lI9feJ'1'Wm:;;ubYlm1191 

(24 , 25) 
, , " 

flldfff1Ellf1ldltJ~tJ'Wll1Jtl'l'IJeJ'll1Jd~'W'lJeJ~ HDL d:;;'I1iHYiiif1ld~\9lI9feJ iTfH~'Wf1ldffmn 

l1J':J~'WutJmb(Pltl~G)f'l1\9l'IJeJ'l HDL 1\9ltJ'W'Uil':J:;;'f11J'IJ~N apo A-I tl\9ltl\l ll~d~'f1'U apo E lltl~ LBP l~lJ 
:V • So' I 

& l.c::it=! Q.C:I I Q.I d 

~'l'IJ'W (I3) 'illf1f1ld"\9ltl\l'IJeJ\I apo A-I ':J~'Yl'Jl'l'VllJf1ldl91\9llG)feJ d'JlJfl'U~tl'IJeJ\I apo A-I 'VlbYllJ1dtltl\9l 

. " 
Vi'hl'IJeJ~ endotoxin r11'111'iif1ld'Yl \9ltl eJ\ll-H' apo A-I '1 'W ffl'll'Vl\9ltleJ~Yiiif1ld ~\9lI9feJ Utl:;;'W'Uilb1'llJ1dtl 

.. tl\9lfll91dlf1ldl'lltJl~ (21) 'WeJfl\llfl.Q f1ld~'W'Uil':J:;;'f1'U'lJeJ~ LBP bY\I~'Wlnfl'1'W'lJW~~~l~f1ltJiif11d 
'" " . " 

~'fH9feJ r11iri'iif1l':J'Yl\9ltleJ'l'1% LBP l'WffI911'Yl\9ltleJ'l'IJw:;;Viiif1ld~\9l19feJ ll":;;~tl'W'Uil LBP b1'llndt'l 
" , 

,,\9lfll91 ':J 1f1l':J 1911tJ l~b 'If'W I~ tJ'Jf1'W (25) 'f1'ltJ'W 'il~I'I1'W 1~ilf1ld11J~tJ'WU1J "\I'lJeJ\ll1Jd ~h.J'I1 mtJ'lflJ\9l'U'W 

" HDL iir-.Jtl l\9ltJl91':J'l~eJ~l'lf1ltJ '1'Wf1ld~mo/f1'Uf1ld~\9ll9feJ'lJfN~l\1f1ltJ
<u 

" 'l'W1J'il~1T'W f1ldfffl'hl1 l1Jd~'W 1\9lVl~1li'Yll'l proteomics fhA\I!<f1~'lJfl'JllJ'I1tJlJlnf1~'W 
," " 
l{1eJ'l'illf1iif1ld~\9lJ'Wll'YlfllJf1Vl'll'W~l'W isoelectric focusing u,,~ mass spectrometer d'JlJl1.:Jii 

," " 
~l'W.um.!"Viu'W~'I1mU'lJeJ'lVl'l'Vll'l genomic im~ ltJd~'W 'f1~tJ'Wf11':Jl%1li two-dimensional gel 

electrophoresis ~'JlJf1'U mass spectrometry ~'lI~'W1li~1~'l'Wf1ldffmn l1J':J~'W'I1mtJ"1'lflJ\9l'W~eJlJ 

f1'W mj1J~lJ1W l1Jd~'W~fffl'hll\ldj !:UlJ1f1 U~iimllJ1'J fl 'JllJu:u'Willll":;;fl'Jl:tH~ tJ\l1'I ':J.:J bY \I (26)
<u 

" 
f1l':Jffmn l1Jd~'W1~h'W1Jd:;;fleJ'U'lJeJ\I HDL tJ'Wiif1l':Jfffl'hlllJ1'Wl'W!!~'J II~iTfH~'Wf1ldffmnltJd~'W 

, iI I • 

ulPitl~G)f'l1'fl'IJtl.:J HDL f1l':Jl%ili'Yll'l proteomics IVitlfff1EllG)f'l1\9l'IJeJ'll1Jd~'W'U'W HDL tJ'W IVi.:JI~lJii 

flldffmn 1\9lm~'Wf1ldffmJ111Jd~'W'lJeJ.:J HDL 'lJeJ'lfl'Wl'Wf11'J:;;1Jf1~I~'Wl1Afl (9, 10) 
• I JJ 31 

f11dffmnf11'Wd 'JlJ'lJeJ.:Jf1l':JI1J~tJ'Wu1ltl'l'IJeJ'll1ld~'W'lJeJ'l HDL d:;;'Yl ';h\l.y;iif1ld~\9lI9ftltJ'W 
" ,

tJ~iif11':Jffml1'WeJtJU":;;~lf1\9leJ~lW'Q'Wl:;;ffI911'Yl\9l"tl~ l'VlltJ'W (27, 28) f1l':Jffmnfl1d 11J~tJ'WU1J"\I 
'" , """ :v ad 1 Q.I 0' 9J '31 0 l:V '" 

'lJeJ\I HDL mUlTI proteomics 'WbYm'Vl\9ltltl\l'UeJ'l'IJ1'W1\l1 'Yll 'Yl'W'Uf1ldl'WlJ'IJ'W'lJeJ\I apo A-IV, apo 

A-V (27) II":;; l1ld~'W'lJeJ'l HDL \9l'Jl'Yl:u~ii~eJil parotid secretory protein ~\I~"f1ld11lm~lJI~lJ 
Q.Qll<d ct 9J ~ 91 'liJ d 

'W'U'JllJt)'Yl'Bl'Wf11':JI'Il'Wf1ldl\l':Jtyll'l'U WIJeJ'lb'lfeJdl Candida albicans \9lltJ (28) eJV1\1 bdf11911lJ 
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• • y " 

fIl~ftfn,nfll'HtJ~tJhHltJ~.:j'UeJ.:j ltJ~~'W'UeJ.:j HDL 1'Wf1'1...!'YiiJfll~~~!q;eJ 1~tJl.ff11iYl1.:j proteomics lJ'W 
, ., 

~~'li!flfJii\)l'.i~f)'llUJlrle)'U l!~~ ''hjm lUll 1'WfI'Wl1fll'J !tJ~tJ'Wl!tJ~.:j~.:jmhl !f)~~'W1 'W'I'11'WeJ.:j 

l~tJln'W'l1!eJ 1~ 

dI 'li' dI "I"", I 1" I ~ 'li c"" "I 'li
ml!lJllf1l~fl'f)'l:llfll~llJ~tJ'WlllJ~~'UeJ'l lJ~\9I'W'Ufl'l HDL ~ltJl1i proteomics 'il~!'l1 

., , 

m'W~ llJ '1~~fll1f)l~ftf)'ll1!WflltJ~~'Wl!~~~'lfW~ !!~llJ'W fll~ftfl'l:l1~'lmhl ~V'ltlf)~ln~ 1~tJ11i'Yi.. 
C> 'l 'li'l "" "" .J "' ~ "" 'li'WtJlJ 'l5 'WfIl~!Wfl HDL 'illfH~eJ~ fleJ ultracentrifugation 91'lmfWfll~lJ'W!Wfl HDL 'illfH~fl~~ltJ 

mllJ!~ T~.:j '1'11'1tiltJ'J ~h!'l1mtJ'l5iJ~'UeJ'l HDL iJf)l~'l1'J~flflfllJl'illf) HDL ~IWf)1~ (29) fll~ftf)'l:l1 

1tJ~~'W~'lf)~11~'lllJlif1l'W~llJ~ml'il~~ (9,10) 11l'l1~'l~1.fflltJf) HDL 'illfHi'ieJ~ 1~tJl~'I'11111 

1tJ~~'W'l1~~'illfl HDL fieJfm1.ff immunoaffinity column chromatography hwl.ff antibody ~fl 

human apo A-I l'Wfll'J!Wfl HDL 'illfHi'ieJ~ (30,31) mh'll ~~l'lllJ antibody ~'lfl~ll V'lm.ffm'Wl~ 
" 'l'WU1'll1fl~tJ~1J~f)l~ !yhlJ'W 'illfl'YJ'W~9\lJ'W lm'ill~ v1 'l1lJU ~Wl~'lmWmn1'V1tJl~tJ 'W. fI'. 2547

'li 'li II] 'li "'" "I 'li "" 'li ~I
2548 'UWH'illl~N~\9I antibody \9Ifl human apo A-I ll[;'l~b1'llJlHll'l5 antibody ~'lflmllJlb1'~l'l!lJ'W 

1I]'li dI , "I'li "" '1 

apo A-I immunaffinity column !~ rl~fll~fl'fl'l:ll 'WUllb1'llJlHll'l5 column ~.;jflml l'Wfll~WJjl 


HDL 'illfHi'ieJ~ 1~ 
'j.I • I 'j.I 

1m .:jf)l~1>UtJ1J 'I'11f)l~ftf)'l:l1~'lfll'JltJ~tJ'WlltJ~'l'UeJ'l HDL 1'WlJ'W'l:lVdJfliJfll~~~!q;eJ1-u. 
m~mHi'itl~ l~mwfl HDL ~ltJ11l immunoaffinity column chromatography ItJ~tJU!'YitJU~~'l111'l 

, ,., 
HDL ViI~'illfl~lhtJ'l'W~~tJ~'YiiJf)l~~~Iq;eJll1.JfI'Yi!~tJ1h!m~l!b1'hl1\91 (septicemia) nu HDL lh!fl'W 

.... I Q & I iJ Q-d ~ Q.I 'ttl I q; t::S 1 

lJfll'l U[;'l~f1'fl'l:l1I'leJ~ltJl1i'VI1~ proteomics 91'lfJ~ llUflfJlJm'HH1'llUllflf)'W 
, ., . 

fln ftfl'l:l11 >UtJ'Yi 1b1''W eJlJ 1\1 'il~'I'11 'l11'V1~ lU~~f1l'W~ llJ'U fl~f)l'J !tJ~tJ'Wl!tJC1 'l'U tl'l 1 tJ ~ ~'W'l5iJ~ 
, ., 


~w'l1'iJfI'WViiJf)l'J ~~I~eJi 'W m~ll b1' 1 ~11'1'l tleJ'll1lf)~fllllJfll~~mllJl~l' 'il1 'WU'VIU1'Y1'Utl'l HDL 


Q9J Q.I ~,: Gl .:S .QQ.I I d 31 91 I .ci 
'l 'W ~ ~UUXJlJfJlJ fl'W ll~~ 'il~I1J'W'W'W j 1'W 1'W fll ~fl'fl'l:l11'il tJl'l eJl'WeJfl'W mlmb1'l'iJtJ~~fltlU'UeJ'l HDL 'VI 

iJt)'VIi~l'Wfll~ ~~!~~1~ Uh!'il~nfl'll1lf)~tJ 'J~ 1tJ'l5u'lh! fll~'W lfllllJ flJltJ ~~ ~flil''l.ff'l 'W fll ~ ~fl'l:ll fll~ 
~~I~eJlIUfl'Yil~V ~'lV'lfl'lI~'W b1'l!11llJrllflt1JUmlUI91'W"1 'Utl'lf)l~l'llV'l 'W~lhtJ'l'W 11'l'WV1Ul~~ltJ 

" .,., , 
fIl'J~~ 19ft) 'l 'W m~llb1'h111'l 19l1eJcil ':Hi'ieJ~ ~lhtJViiJfll~~~I9ftl 'l'Wm~llb1'1~111'l 'il~ l~~llJ~lhtJ'Yirl~.. .. 

% d.c1 o<'.:! I,d ~"Iy~~~I

fIl~!'Wl~!'IHH!Ufl'VI!~vi'W!C\eJ~U'lll!1J'W contamination (!'l5'iJ r.I[;'lfll~!'Wl~I'l5fl !~!'l5tl'VII1J'U normal 

flora 'UeJ'lNl'l1lJ'l!oWV'l 1 'l'W 2 'l1!eJ 3 'Ul~) 
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, ,. 

t 

y • 

fIl':i91~I~~U1JflYlI~ I'J! 'W m::;u b1' 11:1111'1 111!'l1'ln~fIl':i ItJ~t1'WutJ"'l'U~'lltJ':i~'W'\1mtl"l'ln1~ 
r ,3J I V 

lvt ~iJ ~'l fl'W e)'W 1'1 ':i 1t1Yl m'llln~ ~'W 'i 1'l flltllJm ::;1Jl'W fll':i Yl'll::;y.jtlltl1lJ~ln~fll) e)fm"1J91~I~tl U,,::; 
y • Y I Y 

ih:ij~l~~1 myhtl'W bY1!'111'1 
q 
l~t1lJfll) bYr1'l1 tJ) ~'W1J1'l'lfw~~'Wmlvt~1'i'1'W fll)~~!~~'\1~tl'lhtl1 'Wfll) 

qftllJwl1'lJ!CJim~'~ !~i'1J VW m ::;'Vl1J 'W tlf1'i1 1f1.Q'i1-:J fIltllJfll':i"~" -:J'Utl'lfll':i bYr1-:J 1tJ':i~'W1J 1-:J'lfi1~ ~'l 
y 

fl1'1lln~ 'Il1f1tJBm U1'\J~'l'i1'l fIltl!tl'l '\1~ mn~'Il1f1f1l)91~!~tl111 i'l1'h.h~'W~'lfl~l':ml'1"'l 1111'l1' 

In~fHHfttJ 1~t1)1lJ~~'il'lfllti (4) 

[~tl 'l 'ill fI HDL Itl 'W tl'W.fIl1'I 1'U lJ'W ~ii1J'\,11Jl'YHhfltv!~t11n'UfliJfllJfl'W'\Jtl'l 'i 1-:J film!,,::;
q U 'U q 

• y 

tJ)::; f1~1J~1t11 tJ':i ~'W'tm 1t1'lfi1~ VilJ'\1~f1~l'W'lhtl~ ~I'i'1'W fIl':i e)fi!bY1J91~!cjftl i 'W i 1'l fIl tI fIl':iftmllfll) 

ItJ~tI'W!!tJM'U~-:J ltJ':i~'W1J'W HDL 1~1tI':i1lJ~1t11TI proteomics ~-:JiiwnlJ'i:hfltyh.!fIl':ibYr1-:Jtl-:Jfi' 

fl11lJrt 'l11JU,,::;!tl'Wfll':itJvf'W 1i1'W rl1'\111JfIl':il:ijtl~~t1~~ i'Utl'W11'1191 ~'Il::;t11m~'l1'l11lJrfll1lJl.u'11 'il 
<u ctI Do!II cu 

• y 

'Utl'lfll':iV11'l1'W'\Jtl'l1tJ':i~'W1'Wi l'lflltl !!~::;!'wm'hmtJ':i::;tIfwlift 'W fll':i1mJ1fll':i~~!~tl1'Wm::;!!bY
q 

Bacterial infection 

l 
Death ~<--- Septicemia -----~) Recovery 

l l 
Acute-phase response (APR) Reversal of the APR 

l 
Changes in HDL proteins Normal condition 

Comparison 

Proteomic study 

y , ." 

rl~'\Jtl'lfll':i l.ijt1il 'il::;! tl'W tl~fiI'l11'JJrh'l'!.i'l 'W f1WVl':i 11JG-:Jfll':i !tJ~tI'WutJ~-:J.yj!n~~'W'\Jtl-:J 

1tJ':i ~'W1J'W HDL '1 'W':i::;'\111'l ~11'l fll t1iJfll':i91~ liB1'W m::;ubY 1m1l'1 ~'l'il::; Itl'W ~'W~1'W!'Wfl111,uf.Jvif.l 

tH)Yl'l'Wel'l-nI'lVl i 'W ~l'U fll':i~mJ11.ijtI i 'W ':i ltl~::;IVtJ~'\Jtl-!l hh~'W ~y.j1J i 'W ri1'W~I~ tJl.u'tl-!l fl1JfIl':i91~ 
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.. 

, 

.. 

OJ" ct..ct ~v 

'U'W VI tJ'WHg~1'li fll'n'lH'J 

d Q.J l.d:i ~o ~~d 
1. lfl'U'J1'U'J1lJ\9l1eJm-:jli~H)~ l'YIeJ'W1lJlWJfl HDL ~1!'Jd1i immunoaffinity column 

chromatography 

2. 

ri1'W'th~fleJ'U 1~tl11i two-dimensional gel electrophoresis 

3. lLl~tI'UlVitl'U 1Ll'J~'W~lJm1lJll\9lfl~1-:j'UeJ-:j HDL llrt~t-J11Ll~~'iltf'15iJ~'UeJ-:j lLl'J~'W 
<u 

'jJ ""'" 

~1t111i mass spectrometr; 

Q 'lJ 0 v,
fll'a!f1'lJ'Ufl'J-nl tm~m'W1'WVl1tJtI1-:j

'lJ 

~ 

l'l-:jll~ll'YI.f1'. 2546 - 2547 N1~tI!J1Vi1fll'JI~1JI'l1mh-:jlil-eJ~fl'W!.u' 2 milJ flril-lll'Jfll'Wfl'Wl.u' 
<u • • 

~l.u'l1''U fll'J 1'mn'1 'W 11-eJ Nih tI '1 'W ~1 tI€J1t1'Jf1'l~\9l n'J -:j'YItl1'U1rt 'il W1rt-:j m ill ~-:jlJeJ1 fllHll-:jfltiiJ fl~ 
<u • • 

" l.u'11J1n'Ufl1'J~~l:;;-eJll'UflVil~ til'Wm~ll~ trt'l1\9l (septicemia) ililJ11'Utl1Ll5~h'W~fl1t1'l 'W 1 ihJ~lr1 
"" " neJ'W 11 i{111'W llrt~ v-/rt fll 'J 1'YI1~I:;;eJ' 'W m ~ll~ trt'l1\9l'YI'U11\9l)" 1'il'WUl:;;Vll'UflViI~ tI' 'WtilV~ (positive 

, " 
blood culture or bacteremia) fl~lJVi 2 'l'Wfl'WLlfl~ 111eJ''Wfl'W!.u'mr-:j111tJ'illflfll'J1mnfll'J~~I:;;tJ 

" llrt~eJVfl'illfl1H'YItl1'U1rtllti1 V~l-:ji{VtJ 2 l~V'W11~-:j'il1flfll'Jt~'Uvl1V~1-:jt~V~fl1'-:jll 'Jfl 

fIl)" l~'U1'l1V~1-:j l~V~~-:jflril1 lJfll'Jrt-:j'W llJ '1 'W '1 'UfJ'WtJeJlJ 1~tJNihtlllrt~/111mU1~ llrt~ 
<u u 

1fl)" -:j fll)" 1~tI~-:jflri 11iJl1''U fl1'J V'W iJ~ 'il1flfl ru~fl)" 'J lJ fl1'J~ 'il1'J ru 1 'il ~ tl1i)")"lJ flru~ll 'YI'Vltlf1'lbY\9l{. 
,:/ Q IV..::::::! 'jJ 9J 

~W1rt-:jmrulJ1111'Vlmrtm)"(J'U'JVml[jd (No 147/2003) 

~ct Q Q.I 

1'lifll'a1'iH'J 

1'l1V~1-:jl~V~~-:jflrild !J1t~'U H'l'W~ll'lfll~-:j~ -80
0 

C hJ)Ll'UeJ-:jC]}~lJ111V'YImbYlJl ~-:j'il~ lJ1 
<u <u 

t-J1lJll-Wfi HDL 1~tl11i immunoaffinity column chromatography ~-:jflru~~1~tJ'J1Vi1fll)"V-/ti\9l'il1fl 

l~'W'Vl'W1~(JvrWJ'W 1eJ1'il1'J 6'l11li 'ilW1rt-:j milllJ1111'Vl(J1~tI 1I'YI.f1'. 2547-2548 llrt~'YI'U':ht-J1lJl'~ll(Jfl. . 
, "" i 9JQ.c::l I Q.I

flm1fleJ '1511i two-dimensional gel electrophoresis 'J1:lJfl'U mass spectrometry 

1'Wm~'U1'Wfll)" two-dimensional gel electrophoresis 'il~:Ufll)"t-J1 HDL lJl~h'W 

m~llb1'lV'h~h1'Wl'il mvtV!Wfl'15iJ~'UV-:j1Ll'J~'W ~1-:j'l '1 'W HDL eJVf1'il1fln'W\9l1:lJ isoelectric point llrt~ 
91 d ~ Q 1" l.ci 9J ~ 

m:lJ molecular weight Ilrt1lJf11'JtlVlJb1' lJ)"\9l'W~1t1 silver nitrate 11'JeJ colloidal Coomassie blue 
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Cl..:::.i ~ c:1 'lI 
I'll f1111tfl 1 l~'I16ijell.m., 

9 0 q~ ~,!V ~d.dtQ.I

b'Wnl'J"'Vll two-dimensional gel electrophoresis 1l~ b'j$ HDL 2 1911f)V1-':]'I"l'HllJ'lf)'U 'Vl.:J'Ul'l"lf) 

!t1'W f)1) lLJ~ tJ'U!YitJ'Uf)1'mJ~ tJ'U llLJ~-:J'Uf)-:J 1LJ) ~'U 1'W HDL 1'Wfl'Ut~tJ1tl'W'Uru~~~1-:Jf)1tJJJf)1J~\9It~f) 

1'W m~lt tl1 ~i1\91tl'IJ1'Wfl11~LJ f)~ '11~m11~ tJ'lJ!Yi tJ'lJfl'W 1.,j 2 fl'W ~l'il-:J tl'W fl'W '11 ~-:JLJf)~ Vnfl'W '11 ~-:JJJ 

. ." 
m)f1m-nm) !11~ tJ'Wll11~-:J'Uf)-:J 111 J~'W'Uru::;Yi~,.~ fl1tJJJm)~\9It~f) ll::;I'1'V-:J 1~1'l1V~1-:J1l1f) 

I 'I " 

fl'W l<{1'11mo'lfl'W 1.wV'll1111-l'lll':hm) !11~ tJ'Wll11~-:JYi!n\9l~hJ '\"l'Lll~'l 'Wt'Jnfl'W llil~!t1'WmJ 
~ ~Q-J '1 1'lJ'l dinJM'Wll11b'1-:J'Vl!f)\9I'U'Wl'Q'Vn::; 'Wfl'W 'Ufl'W \9Ifl'W'I1'W-:J 

I • • " 

ml'l1l1f)m) lJtl:tJ'~ 111)~'Wll~1111) ~'UYiJJm) !11~tJ'Wll11b'1'l!VJlJ~'W rl~ml\9l~'l t\ml1111 ... 

1!fl) 1~"ym'j$iJ\9I'Utl'l111)~'U 'f1-:Jf)ci11~1tJ1TI mass spectrometry ~tlm'JJ''W1~tJ1'Vlmf1'ltlI9l111b'1::; 

!'Vlfl1'W l(jVllr1-:J'j$l~ 

15 



hh~~'\Jel-:) HDL 

1~1JU 'H) '~\Jlt~fJ<fl1JltWf) HDL vh two dimensional gel electrophoresis 'IlfJ-:) HDL H~~ 

~fJ1JiY b~fJ1,r,~ proteomic map 'IlfJ-:) HDL 'W'l.J'ht'IJ'lJWfU hl)~'U~'W'lJ1\.m~~~'fI'UlimllJ 

U<flf)~l'ln'UlU \llf)f)l)tJl spot ~'I'l'l'llfJ'l!U)~'U'IlEl'l HDL t~m;hf)l)<fl)d\l'lft1<fl'llfJ.:j hh~'U !<flU 

Qd .ci jJ 0 'I 31 ~ 

Tli mass spectrometry U~~~'IJ'fI'U peptide mass fingerprint '1llf) database 'Yll !'I1~l1Jl)tl'Yl'.il'lJ'lf'U<fl 

'UfJ'l hh~'U'lJ'U HDL '~1Jlf)f)11 20 'lft1<fl ~'lU~<fl'l1'UYIl':il-:)~ 1 U~~ 2 U~~~llJl)tl~~l'l 
II] 9J '" _I'"

proteomic map 'utl'l HDL !<fl<fl'lllJ'YI 1 

, , " 
YIl':il'l-n 1 'lft1<fl'llEl'l hh~'U'IJ'U HDL Vi~l1Jl)tlf{'U'W'IJ'illf)fl1)ftmJl'W 

Apo A-I 

Apo A-IV 

Apo C-l 

ApoE 

ApoJ 

Apo L-I 

Serum amyloid A 

Paraoxanase-l 

Albumin 

Transferrin 

Haptoglobin 

Ig G 

Ig A 

Ig M 

Transthyretin 

Vitamin D-binding protein 

Alpha-l antitrypsin 

Fibrinogen 

Orosomucoid 

Complement C 1 

Complement C3 

16 



'" 'L I '" .dVll'n-:l'Yl 2 !1J~\?l'W'Uel-:l HDL '\fl~1J'illf) peptide mass fingeqxint 

Spot 

no. 

I 

protein 

Alpha-I 

antitrypsin 

Access ion no . 

gi942953 

p! 

5.43 

Mass 

(Da) 

44322 

Masses 

matched 

1015.6526 

1076.7047 

Amino ac id 

position 

301-310 

235-243 

Sequence 

coverage 

52% 

1078.5613 275-282 

1090.6290 194-201 

1092.6454 235-243 

1110.6403 291-300 

1204.6919 234-243 

1220.7290 234-243 

1247.6116 224-233 

1263.6173 224-233 

1275.7200 192-201 

1419.7185 223-233 

1641.9710 26-39 

1779.9061 11-25 

1804.1014 260-274 

1834.0704 311-328 

1892.0121 202-217 

2058.0919 137-154 

2090.3001 175-191 

2186.2365 137-155 

2574.5558 102-125 

2820.4542 1- 25 

2 Albumin gi4502027 5.92 71317 1149.6993 66-75 21% 

1226.7270 35-44 

1468.0419 361-372 

1640.1419 438-452 

1899.3211 170-184 

1911.2381 509-524 

17 



Spot protein Accession no. p! Mass 

no. (Da) 

ApoA-I gi901086643 
 5.27 28061 


-

ApoA-IV4 
 P06727 5.2 43400 


Masses 

matched 

1932.3378 


2045.3998 


2490.6611 


1031.4363 

1047.4270 

1152.5335 

1226.4309 

1235.5911 

1252.5105 

1283.4792 

1299.4770 

1302.5169 

1318.5306 

1380.6266 

1400.5976 

1411.6301 

1427.6364 

1462.7793 

1467.7352 

1612.7374 

1650.8427 

1815.8544 

2202.1407 

1400.6554 

975.5234 

976.5411 

983.5715 

1083.5442 

1102.5842 

1104.5932 

Amino acid 

position 

89-105 


397-413 


45-65 


141-149 


141-149 


132-140 


1-10 


13-23 


97-106 


108-116 


108-116 


141-151 


141-151 


97-107 


28-40 


107-116 


107-116 


11 -23 


119-l31 


46-59 


l3-27 


24-40 

60-77 


52- 64 


256- 264 


156- 163 


267- 275 


201 - 209 


212- 220 


135- 143 


Sequence 

coverage 

51% 


58% 


18 



Spot 

no. 

protein Accession no. p! Mass 

(Da) 

Masses 

matched 

1196.5747 

Amino acid 

position 

307- 316 

Seqllence 

coverage 

1215.6821 317- 326 

1231.6747 317- 326 

1235.6807 113- 123 

1258.6802 276- 287 

1258.6802 212- 221 

1287.6708 144 -154 

1311.7359 80- 90 

1350.6649 222- 233 

1352.6847 306-316 

1558.8170 234-246 

1574.8153 234-246 

1634.8509 52-65 

1805.9295 329-345 

1927.9756 288- 304 

1994.0076 170-187 

2084.0141 288-305 

5 ApoC-I gi4502157 8.01 9326 1003.6603 5"5-63 39% 

1052.6285 39-47 

1201.6877 66-74 

1279.7986 39-49 

1293.7873 37-47 

1488.8727 64-74 

1504.8605 64-74 

6 ApoE gil 78849 5.65 36302 899.1665 

948.2043 

51-56 

177-185 

28% 

968.2298 199-207 

1033.1882 270-278 

1247.1569 34-43 

1313.2700 259-269 

19 



Spot 

no. 

protein Accession no. p/ Mass 

(Da) 

Masses 

matched 

1497.3065 

Amino acid 

position 

210-224 

Sequence 

coverage 

1753.3330 208-224 

7 ApoJ gi338305 5.74 36997 

2092.3783 

907.5662 

91-108 

201-207 43% 

954.5343 291-298 

970.5127 291-298 

1075.6737 76-83 

1288.7730 187-197 

1393.8237 44-55 

1444.8981 186-197 

1763.0448 168-183 

1874.2210 270-286 

1888.2465 29-43 

1905.0707 29-43 

2000.2450 60-75 

2079.2339 166-183 

2314.4723 247-269 

8 Apo L-I gi12232634 5.99 42357· 1165.6417 145-155 30% 

1290.6066 306-316 

1574.7083 306-319 

-

1590.8286 

1595.7701 

276-290 

219-231 

1630.7776 291-305 

2487.2028 241-262 

2955.4117 64-90 

9 CD5 

antigen-like 

protein 

(CD5L or 

sp alpha) 

gi517441J 5.28 39603 915.4135 

993.3838 

1147.3851 

1545.5021 

1565.5080 

308-314 

299-307 

246-256 

212-225 

199-211 

24% 

20 



Spot protein 

no. 

10 Comple

ment 

component 

I 

11 Comple-

Accession no. 

gi 87298828 

gi7 8101267 

pi 

8.83 

6.82 

Mass 

(Da) 

26933 

71317 

Masses 

marched 

1747.5545 

1761.6470 

2063.7339 

968 .6166 

1092.5923 

1591.8537 

1660.8990 

1879.9545 

2493.3134 

2530.3238 

1042.6852 

Amino aeid 

position 

315-328 

Sequence 

coverage 

300-314 

155-170 

129-136 

178-186 

34% 

216-229 

164-177 

142-156 

137-156 

194-215 

260-268 60% 

ment 1139.5736 220-227 

component 1370.7953 115-126 

3 1389.7539 406-417 

1470.8690 269-282 

1511.9360 509-522 

1520.9089 1 -13 

1600.0817 571-585 

1639.9960 140-154 

1653.9712 83-97 

1656.0589 140-154 
- -

1788.1244 322-337 

1866.1200 243-259 

1872.2133 441-456 

1879.1547 204-219 

1891.2623 387-403 

1896.1889 81-97 

1910.2579 98-114 

1986.2222 545-562 

1994.2422 242-259 

21 



.. 

• 

Spot 

no. 

protein Accession no. p! Mass 

(Da) 

Masscs 

matched 

Amino acid 

position 

SCClllcncc 

coveragc 

2002.1672 

2166.2257 

2198.3616 

2444.6011 

2494.4591 

2578.6182 

2594.6054 

2765.6528 

2781.6397 

3537.9653 

545-562 

186-203 

365-386 

487-508 

612-635 

418-440 

418-440 

341-364 

341-364 

601-635 

472-47812 Fibnnogen gi 119625343 8.38 59024 902.4384 32% 

beta 1030.5544 472-479 

1239.5781 427-436 

1535.7807 354-367 

1544.7650 459-471 

1560.7960 459-471 

1684.8344 446-458 

1785.9590 314-328 

1941.0419 14-29 

1951.1581 54-72 

2127.2987 179-196 

2390.2522 329-348 

2401.3979 247-267 

13 Fibrinogen gi223170 5.54 46823 979.6543 206-212 40% 

gamma 1117.6635 248-256 

1134.6542 257-266 

1150.6305 257-266 

1194.6183 6-14 

1293.8437 163-173 

1491.9214 96-108 

22 



Spot 

no. 

protein Accession no. pi Mass 

(Da) 

Masses 

matched 

1513.8813 

Amino acid 

position 

109-120 

Sequence 

coverage 

1546.0000 391-405 

1683.1833 233 -247 

2012.1555 339-356 

2536.5540 63-85 

2768.6299 128-151 

14 Haptoglo

bin 

gi3337391 6.67 39300 920.6747 

1225.9599 

111-118 

332-341 

30% 

1544.0297 218-231 

1845.4919 176-191 

2763.8202 238-60 

3845.2305 286-319 

15 IgAl gi40890038 7.87 51957 931.6030 335-343 17% 

940.5406 291-299 

1153.6163 396-404 

1213.6355 386-395 

1375.5955 323-334 

1540.6767 276-290 

1835.8627 405-421 

16 IgM gi4467842 6.35 50105 1029.6724 143-150 21% 

-

1249.7066 

1616.9482 

132-142 

377-391 

1618.0340 154-169 

1637.9988 224-238 

l7l7.0043 301-315 

1774.1683 323-338 

17 IgG2 gi 14030849 7.94 50229 1161.6080 

1286.7726 

361-370 

345-355 

34% 

1287.7279 126-137 

1423.8056 138-151 

23 



Spot protein Access ion no. p! Mass Masses Amino acid Sequcnce 

no. (Oa) matched position coverage 

I 1794.1403 302-317 

1905.0945 

1922.0792 

2544.3486 

2801.5059 

2817.5051 

18 Orosomu

coid2 

gi4505529 5.03 23873 

2908.6586 

994.7498 

1144.6518 

1160.8299 

1234.9775 

1757.2292 

2113.5065 

2663.9412 

19 Serum 

amyloid Al 

(SAAI ) 

gi40316910 6.28 13581 1456.7585 

1550.7710 

1612.8770 

1640.8798 

1670.9002 

1749.9860 

2178.1259 

20 Transferrin gil10590599 6.85 76988 1195.6057 

1211.5874 

1249.6656 

1273.6509 

1276.6683 

1283.6655 

1317.6424 

1323.7406 

1364.7221 

345-360 

393-409 

371-392 

417-439 

417-439 

223-248 

74-81 44% 

171-179 

43-51 

114-123 

139-153 

154-170 

87-108 

66-80 66% 

20-33 

65-80 

109-122 

44-57 

106-121 

86-105 

101-110 48% 

101-110 

432-442 

204-214 

278-288 

509-519 

5 -15 

294-305 

520-531 

24 



Spot 

no. 

protein Accession no. p! Mass 

(Da) 

Masses 

matched 

1478.8535 

Amino acid 

position 

310-321 

Sequence 

coverage 

1491.8313 276-288 

1494.8159 310-321 

1521.7882 350-362 

1531.8011 662-674 

1565.9034 625-637 

1577.8009 454-467 

1586.8823 566-578 

1593.8764 454-467 

1615.9272 204-217 

1629.8697 86-99 

1690.0234 237-251 

1705.8842 473-487 

1882.0130 215-229 

1953.1222 550-565 

2072.0401 412-430 

2171.3173 122-140 

2175.2263 378-398 

2549.5264 230-251 

2987.5408 494-519 

21 Transthyre

tin, chain A 

gi443295 5.35 13810 1366.9577 

1394.7720 

22-34 

36-48 

79% 
-

1495.0531 22-35 

1522.8918 35-48 

2360.5455 105-126 

2451.5500 81-103 

2455.4701 49-70 

2516.7046 104-126 

3140.8927 49-76 

22 Vitamin D gi139641 5.4 54526 952.6696 277-284 33% 

25 



Spot protein Accession no. p! Mass Masses Amino acid Scqucnce 

no. 
----

(Oa) matched position coverage 

binding 1170.9097 354-363 

protein 1254.9505 208-218 

1275.8266 219-229 

1327.0236 353-363 

1388.9541 342-352 

1404.9488 342-352 

1444.8250 293-303 

1695.2351 51-65 

2093.2139 371-388 

2265.3834 95-114 

2328.6801 31-50 

2518.4869 66-87 

pI: lsoelectric point; Da: Dalton 

26 



, 

l'l.H1I Proteomic map 'IHl'l HDL 

kDa 

..: 

100 ;-;r-;,~~!:t ' ~:-
_ . ~ 

... Transferrint 
•. :to-

--....Alphal antitrypsin ~' Ig G 

Ur , < 

. !~ l~~~t:i~;~:'( ~,,;.~~. j' '~~ :,/~ ': '''', : .,~,~:..l.~: ...t. 

Paraoxonase1 

Apo A-IV ' j,~E:~ '- - . ' Apo L-I 40 ~ 

Albumin 

70 -

'''-. 

Apo J " .~ . 'C::)
Apo E ~t" :j~ "'~ I ' -, ~ . : 

30 
-- I ...,,>, , ~ ;~~~~~::l;~r:::~! ~'.~, 1,.. "'! ,,' .. 

25 

Apo A-I 
20 

Transthyretin 

. _-- - - - - - ---

Haptoglobin. Apo L-I =:> 
~. 

Ig G 

Serum amyloid A c .~ :> 
.~~-. ~ :::....:..-=- -

pH 3 ----------------------------------------... 10 



v ," 

lJfI11 ~~H9ItlU 'lJ fl<Yh~ tJfl fJJ(\'lJ U(I :i:fl'W 1.,j''VilJfl11~~!91m! 'lJfl'Vi!~ tJflflJ'lJ1fl 

f)l1!tl~l'ruutJ~~<UeJ~ltJ1~'U<UeJ~ HDL 1'Ufl'U,.u~vl!~eJfl1'lJ~'U 

~1mh~!i1tl~'l!~U1fl !lIlJ~1mh~!i1tl~'Utl.:Jfl'W 1.,j'fl'W!~tJ1nlJ 3 fllJ~!n'lJllJ 2 'lf1.:Jnm 

, '" 
151.:Jmmnu1 m:i:11 11.:J'Vililf'lJfll1fmdl~11'W1HYHJ1'lJl(l'lllflfll1~~!95tJU'lJflVi!~tJflflJ(I'lJ 'lf1.:J'Vi 2 
," . 

!O'lJdJtlfl'W loU'VlltJ'Il1fl fll'J ~~ !91tJ!!(I:i:tl tlf1'1l1f1 1HWtJ1'lJ 1(1 tltJ1.:J1lmJ 2 !$ltJ'W ~1mh~!~tl~'lf~Vi 2• 
, " 

!11 'W ~1tleJ1.:J !~tl~'U tl.:JfllJ loU'Vi lJfI1 'J ~~!91eH!'lJ fl'Vi!~ Vf1flJ (I'lJ 3 flwm tJ'lJ! 'Vi tJlJn'lJfllJ iJfl~ 3 f1'W 1 

• oU'tllJ(\'Utl.:J~1mh.:J!~tl~ Ubl'~'lllJVlnl~~ 3 
<u 

, ," 
VIl ':i H-n 3 .,j'tlJJ(I~"'W tJl'l!i1 tl ~fllJ l.,j'Vi ii fl11 ~~!95tlU'lJfl~h~ tJf1~JJ(I'lJ

OJ 

" 
!91tl U 'lJfI Vi!~ tJllJ!i1tl~ 

"" 'Ubi' my '1 Escherichia coli 

"" iJf1 VI ty.:J Escherichia coli 

"" 'YW VI ty'l Escherichia coli 

" 'lf~~ 2 (fl'Wl.,j'~~!91m!(I:;;f1'WiJfl~)• 
c, 

HI' Vlty'l Salmonella gr. D 

"" bY1 VI ty'l Escherichia coli 

""vJ9i VI ty.:J Enterococcus 

"" bY Vlty'l - (control) 

1 'lf1tJ - (control) 

"" 'If VI ty'l - (control) 

!iJ~IJ'WuiJ(I.:J'Utl.:J liJ1~lJ'Utl'l HDL ~1tJi~ two dimensional gel electrophoresis ~.:J~1tltl1'lltJ~ 2 

Vj(l'\Al 'lJ 11 U'lJ 11 !!NlJ 1iJ ';i ~'W~'\Al'lJ1'W!!~(I:;;fl't.J iimllJU\9lf1~ l'ln'W 1 iJ U~!rltl1!fl'J l:i:r1 f1l';i 

!iJ~tJ'WuiJ(\'n~.:JVllJ~uK1 '\Al'lJ11 lJfl11!vtJJ~lJ'UtJ.:J liJ1~'W apo A-IV U(I:i: serum amyloid A ll(l:;;lJ 

fI11(\~(I'l'lJtl'lliJ1~lJ alphal antitrypsin U(\:i: transthyretin ~'lltJ-n 3 



, , .. 
ltJfi 2A ~'H)(h:J two dimensional gel'tltl~ HOL 'tItl~fl'\./l~'Uf.U~ViiJfll1~~!'litl!!ml'Yh1vflf'lJ('l1J 

.~ 

........ _....... 
... 

. , 1 

I I 

I
! 

, . " 
'jtJfi 2B I91dtl~l~ two dimensional gel 'tItl~ HDL 'tItl~m/l~!ijmntl'illflfll1~~!'litl!!'lJflVi!1rJflf'lJ
'" 

i
I ~ -6, 

i ~, 

.. 
J._ 

11 ~ <t ,'. , : • I 

29 



" . v 

~'llil3 f)1mJ~V'\.Hl'l.Jf1'l'\JfN l'th~'\.Jj~l1il'lf)1'J~~!91eJ!!1JfI'Vi!~t'JflflJ"1J 

Control Sepsis 

• 
Apo A-IV 

Serum amyloid A 

Alpha 1 antitrypsin 

.. T ra nsthyretin 

f)l'.H'll~tJ'W!!'ll~WUeJ-lhh~l!'UM HDL lWfl'W1.u~~!;eJ fl~1l1J1fl 

I'ileJV1'l!~eJ~'l5~!!':ifl ~~'Wl'ileJV1'l!~eJ~'\JeJ'lfl'W l.ufl'\.J!~t'Jln'\.J 3 f1'\.J~!~1Jl'\.J 2 'lf1'lnm. . '" 
'lf1'l!!jmn1J1'\.J j~l1';h..:J'VilJlf1JOnfmnl'il1'W 1j ..:JYWl1Jl"'ill0f)1'J~~!91-eJU1JfI'Vi!~t'JflflJ1J10 'lf1'l'Vi 
," . 

2 !~1J!~eJfI'Wl.u'l1lt'J'illflf)1J~~!91eJl!"~eJeJO'illO b'lYWl1Jl"eJV1..:Jt.JeJt'J 2 !~-eJ'\.J 1'i1eJV1.:J!~eJ~'l5~-Yi 2• 
, " 

!~'W1'i1eJcil..:J!~ eJ~'\JeJ..:JfI'\.J l.u'Vi lj f)1j~~!91eJ!!1J f1-Yi!~ t'Jfl f lJ1J lfl 3 f1'W!1J~ t'J1J!-Yi£J'lJ n1JfI'W 'llfl~ 3 f1'W 1 

.ueJlJ[16tJeJ'll'ileJV1..:J!~-eJ~ ubf~..:Jl'WVI1Jl..:J~ 4 
~ . 

, ," 
VIlJNil 4 .ueJlJ"l'i1-eJV1..:J!~ eJ~f1'\.J l.u-Yiljf)1j ~~!91eJU1JfI-Yi!~ £Jf1flJ1J1fl 

~ 

.d , " 
'l5eJVeJ I'YH'I' !9feJ!!1JfI-Yi!~VhH~eJ~ 

'l51t'J Staphylococcus aureus 

'l11t'J Streptococcus gr. D 

'" 1JV 'Vit1J'l Bacillus sp. 

30 



. " 
'l1\91oVi 2 (f)t,!,.u~\91l'l5tHl~:;;f)'Wtlf)~) 

'lfltJ Streptococcus bovis 

'lfltJ Staphylococcus aureus 

." 

'Vlty'l Staphylococcus aureus 

'lfl tJ - (control) 

."

f) 'Vlty.:J - (control) 

l'U 'lfltJ - (control) 

" ~lf)~rH)rlWfl''1f)rilTI~''1 2 'If\91 !~thlJlutJf) HDL U~:;;Vllm':illf)'n:;;"rltl~tJ1HoVitJ'lJf)1':i
q 

!tl~tJ'WutlM'UeJ'I itl':i~'W'UeJ'I HDL ~,;ltJ1TI two dimensional gel electrophoresis ~'1~"H)rll'l~tl~ 4 

1t,! Vll'WeJ'Il~tJltl'W 'VndlH1J1JU~'W hh~'W~'I"l1J1'Wll~'t1:;;f)'Wiif)':l1lJUI'lf1~l'ln'W i tlll~:;;lrleJ 
r iI , V 

." 0' " Icj " I '" <J} 'd "" "'I iA I d 
lbml:;;l1f)l':illJ~tJ'WUlJ~'1'Vl'll1lJ\91lWl 'I"l1Jl1lJf1l':il'WlJ'U'W'Utl'l lJ':iI'l'W apo A-IV, orosomucoid 

U't1:;; serum amyloid A u~:;;iif1l':i't1\91't1'J'UeJ'Jltl':i~'W alphal antitrypsin, paraoxonasel u~:;; 

'" "I "" transthyretin \91'1 ~lJlI 5 

. . " 
'Juri 4A ~leJrll'J two dimensional gel 'UeJ'J HDL 'UeJ'Jf)'Wi.u'Uru:;;.yjiif1l':i~\91l.jftlU1JfI.yjb~tJf)rlJ'l.nf1
'U 
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, '. 
~un 4B I9l'HHh:J two dimens ional gel 'Utl'l HDL 'Utl.:jfl'Wl~l~m11t1'illf)f)l';j~~I~ml1JfI.yjI~t1f)~:lJ 

1Jlf) 

j. 
" 

... . , 

.. 


-' /
. 

, , .'Jun 5 f)1';jIU~t1'W!lU'(j.:j'Utl.:j 1U';j~'W';j~rdl.:jf)l'j~~I~ml1JflViI~tJf)~:lJ1Jlf)
'" 
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!lI !lI '1 " 
1l1fWI11lJf)11'l1'U1 'Um:i:Ul'Ufl1':i isoelectric focusing ltJ;):i: mass spectrometry ':lllJ'n-:Jfll':l 

, " 
r.:::!d 'l1 0 Q.J ~ • 0 i 9J d1 31 &::S lI] 'l1Q.1 .<::::t. <J} <JJ 
'VllJ~ 1'U'lHll,lJ;){11'l1 ':l Uf)1':l fl'f1'l:l1'V11-:J proteOJTIlcs 'Vll '11 f)1':l fl'f1'l:l Wll'U'U !1PI':l Ufld1lJ'WJlJUJ;):i:f111'l1'U 1 

"" ,
~'Wlllf1 'l'W fll':lftf1'l:ll-W 1<Jl'l~1TIf11':l~-:Jf1ri11 '1 'Wf11':iftf1'l:llf)1':l ltl~tJ'WlttlJ;)-:J'UB-:J hb~'U'UB-:J HDL 'l 'W 
," , 

':i ::;'I111-:J-vl:f 1-:J fll tJiJ f1 1':l ~IPI !olfeH! UfI-vl!~ t'J '1 'U f1 ':l :i:!!{11ti BIPI NJ;) f1 1':lftfl'l:l1'WU11iJfll':l ltl~ tJ'U!1tl J;)-:J'UB-:J 

" v
1tl':i~'U~Nn'W ltl '1 'U f11':l~lPIlolfm!UflViI~ t'Jfli'lJUlfl!1J;):i:f)1':l~IPI!9fBfli'lJJ;)U 

NJ;)f)1':lftfl'l:l1'Wu',hm1Jl':l!:lYibi'm1'Vl'Jl1J'lfWIPI'UB-:J ltl':l~'Wu'W HDL f111 20 'lfWIPIltJ;):i:'WU11
'U 

• 'V , ~ 

'l'U':i:i:'I11WVi~ l-:JflltJiJfll':l~IPI!9fB!!UflVi!~ tJfli'lJJ;)U i 'Wfn :i:UmtiBIPI iJf)1':l !YilJ~'U'\JB-:J1tl':l~'U apo A
, " 

IV UJ;):i: serum amyloid A bYl'l1i'U'l'UfI'UViiJf)1':l~1PI19ftlUUflVi!~tlfli'lJ'IJlfl'1'Um:i:UmtitllPl 'WUiJfll':l 
I 'j.I 'J/ Y 

IYllJ~'U'Utl-:J ltl':l~'U apo A-IV, orosomucoid UJ;):i: serum amyloid A ltl':l~'WYl-:J 3 'lfW\PI-W !fltliJ 

9J I ~;r 1.c11 Q Q.t .Q,X 
':l 1U-:J1'UW'1 1111'WlJ'U'W'l'U ':l :i:'I111'1'Yl':l 1'1 f)1t1lJf)1':l Bf)! {1UI'l \PI! 'b'B 

Apo A-IV ItI'U ltl':l~'U~~-:Jl1i'Yl':llu'I1.wl~mli'\PI l\P1tJlh1tJ'11i.d1!~cn.uB-:JnUf)1':lflfl95lJl
'U 

"" d i lsJ lsJ!lI "''';!lI 0 lsJ <IQ.O

l'l:i:lJ'W'YlJ;)::;J;)ltJ 'U !'UlJ'W !\PI f)1':lflTUfjlJfll1lJ'I11fldllJtllJ f11':lm:i:~'Uf)1j'Vl1-:J1'U'UtJ'1!V'U !9flJ 

" 
lecithin cho lesterol acyl transferase fl 1':iih!~tJ-:J1'U11'U tltJfl1l1f)!9fJ;)1'l jllJYl'1flljlltJ-:Jn'U tl~n~ til 

"" '1 " !lI!lI d , , ~I "i_I '"Q.Ooxidation f)l':lfl'fl'l:ll 'U{1I'lTV1\PIJ;)tJ'1'UtJ'1'U1'W11l1'VlVl1'W1J1 !flU'WU11 apo A-IV !lJ'W !lJ':lI'l'W'UtJ-:J HDL 
I ,v V 'j/ 

-vliJfm!Y;lJ~'U':l:i:'I111'1f)1jaf)!{1U~\PII9ftJ (27) bY1'11i'UU'Vl1J1'Vl'UtJ-:J apo A-IV 'l'Wlt~'UtJ-:Jf)l':l~\PI!9ftJ 
" , , 

Q..I c:t I <V do 9J 9J 
'W'W lJ':llV'11'Wl1 apo A-IV {111J1':lt:lJ;)\PIfll':l'l1J;)-:J cytokine 1l1fl macrophage 'Vl\lflm:i:~'Ufllv 

lsJ !lI .,; .1 "" ~ lsJ ,.ci !lI 
endotoxin !\PI (32) f)1':l!'WlJ'U'U'UB'1 apo A-IV 1l'1tJl1l11J'UflJ;) !fl'UtJ'1':ll'1f)1m'WtJJ;)\PIfll':lm:i:~'U 

I 'J/ r iJ " 

macrophage -vl!n\PI~'UlJlfl'Uru:i:Vi~ l'1fllViJf)1':l~\PI!9feHIU flVi!~ tl!1J;):i:iJ':l:i:~U endotoxin 'l-:J~'W i 'U 
" ,

f1':i:i:um~fJIPI 'WBf11l1f1oW U'1iJ':llVHI-J11fll':l'l11' apo A-IV '1'U'I1\1'Vl\PIJ;)fJ'1ViiJrmaf)!{1u'UfJ'1ihl1:¥ 

'1mll mm':l!:lJ;)\PIf1':i:i:ui'Uf)1':laf)!{1ul<Jl (33) 
, , " 

Serum amyloid A-ItI'U acute phase protein Villf11':lftfl'l:lln'Ulll'Ul'U lflv'WuiJfll':llY;lJ~'W 
iJ I 'J/ • I 

Yl'1 'l 'U!ti tl\PIltJ;):i: 'l'U HDL '1 'U ':l :i:'I111'1Vi~1'1 flltliJf11':i an!mJ~molffJ (I 3) mJvll':l nl9l1lJ 'I1.w1ViVi I!'Vlll ~ '1 

'UfJ'1 serum amyloid A n~-:Jl:U'Vl':llUltt.li'1PI l\P1viJmrfl~1'Ul1 serum amyloid A tJllliJril'W'l'Uf11':l 

oJ~'U!tl~tJ'Wf1':i::;1n'Uf)1':laf)!mJ'UfJ'1:f1-:JfllV l\P1t'JiJVlJ;)~fJ neutrophil UJ;):i:!fl~\PIIt\tJ\PI (34) 

a""4 dla ~I '" 
Orosomucoid 'I1':ltJBfl'b'B'I1'U-:JfltJ alphal acid glycoprotein 2 11J'U acute phase protein fJfl 

Q.I & .d d .e:,tlcl d c::.4'<JJ QJ I.<::::t. eX Q.J 

I'lTI1'U-:J '1i-:JlJq'Vl'IHlI'W irnrnunomodulator UfI:i:lJq'Yl1il'll'Uf)1':ltJf)!{1'U (35) ':l:i:'I111-:Jf)l':lI'lIPlI'b'tJ ':l:i:IPIU 
, Y " 

'UfJ'l orosomucoid lYilJ{1-:J~'U'I1mVI'Vi1'fl1HJ;):i:HUUHv-J'U'UB'1 glycosylation 'UtJ-:J ltl':l~'WijnUl'lfl~l'1
<lJ 
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. " 
hb~'W alphal antitrypsin lm~ transthyretin VlUlJfll'H'I~Hl'l'UrudilJfll~~'fll.Jfm!'t1f1'Yh~rJ 

" flf:JJ~'lJ It(p)Gh.Jfll';l~'flt.JftlUUflVit~[Jflf:JJ1Jlfl Yl'lJlJfll';l~\9J~'l'Utl'l hh~l'" alphal antitrypsin, 

paraoxonase 1 U~~ transthyretin 

1i.h ~'W11m rJtl~l'l '1wil tl'fllJ fll ';I ~ \9J~'l'Uru~~~l'l flltllJ fllnlfl!1:"U~ \9Jt~tJ ~'l ~ 1:JJ1~ flfl11 

" • negative acute phase protein Vl'l transthyretin H~~ paraoxonasel (P)Vlfl!'i1'W negative acute phase 
I I" iI 

protein ttJtJ'l 'Il1fllJ';IlrJ'l1'W 11';l~~'lJ'l'Wt~tJ'fl~\9JM '1'W'\Jru~1l~1'lflltllJfll';lBmmJ~'fl1.Jftl (36) ';Il11'Vl'llJ 

';I 1 fl'l 1'W11 transthyretin !'i1'W~lYltllmci'l ';IfI~'lJ~ 'l1lfl11lJ';I~~U~1~'l:JJlfll'W'Uru~~\9J1~eJ (37) 

Transthyretin lilu hh~'W~'Yl111t!1~111'W~1V11~mnll'WTItI';Itlflc]$'W U~~ retinol-binding 

. .J a 9 W9 _I"'" '1 lIJ W "'" 1- I d d'd' .J<V 

protem C}l'l'Wl:JJl L'li L'Wfll~1J';I~tll'Wm1~'Vll'l Lfl'liUlfll';l'lHl'lfl'W L'U 1'Wtl'l'lllfl 1JWI'W19I1'Wllfllm'l 
". . 

;:;;l9ItY'W (1.91101) H~~lJ';I~~1J~'fl~'ltijtl~l'lf)lmO'fl acute phase response (38) Transthyretin lltl~iU 
'" 

m~Hm~eJ'fllJ1'Wtl'l I -2% ~tl~'lJ'W HDL l'flrJmfttl~Ur1U apo A-I (39) lJ~ltl'll'Wil transthyretin 

"",l:JJl~tl~\9J apo A-I ,~ Yhi,r11t!l~'Utl'l apo A-I iUfll';ltJlflm~ml9ltl';ltl~tltlfl'illmC}l~"~\9J~'l (40) 

fll';l~'fl~'l'Utl'l transthyretin '1101 HDL V'l'lJ'Vl~luillJ'fnlmYlfi't1Jmh'l'';I 
. . " 

~I 1I1 lid d 9J do Q.I Q.I ... I ~~~ 
Paraoxonasel t1J'Wttl'W !C}lll'VlVl1J'lJU HDL U~~ll'l1Ul'VlflUtl'l1J!)flnll oxidation 'Utl'l LDL 

" " fll~ ~'fl~'l'Utl'l paraoxonasel ';I~11il'lf)l~ Bm"",'lJ~'flt.:J5tlii';lltl'll'WVl'l 'l'WfI'W!!~~tYI9Il'Vl'fl~tl'l (I3) 

" . 
'f'l11mhflt1! 'U tl'l fll ';I~ 'fl~ 'liJ V'l 'lJ'Vl ~1'l.J11lJ N~!i'W' ';I H~lJ"",llll~ll'W ';hm 'Ilihhwn fl1.utl'lr1U 

fl1111t firJ'l~{1"'l~'W '1 101 fll ';I 10'fll ';IfI 11 ~ tl'flt~ tl'fl U'fl'lH~'l (7)
'" 

~I d<v.J 'lIJ cl 9
Alphal antitrypsin l1J'W acute phase reactant protein tlfl\Pl111'W'l tltll'l !';Ifl\Pll:JJ LU 

fll';lftmnrl YlU11';l~~'lJ'Utl'l11l';l~'Wrl~'fl~'l'1'W HDL ~'1\Pl';l'lr11Jf)l';lftf)'m1'Wm1~~lJfll';l~Wl\9Jitl'l 
. " W 'I d 'd & '1'" 9' <V<V

'VltJ.:J LtJflU 'VlYl'lJ11m~'fliJ endotoxin "il'l'UU W~tl'flH~~ !'W'li1'lmfl ';I~'fll.J alphal antitrypsin 

I ~ ~ Q.I ~ ~ 0 Gt 9Jd Q,I ~ 
~'fl~'l fleJU'Vl'il~"", 'l'U'W 'l'Wfntl11~'l (41) f)l';l!Ylll'UtJ'Utl'l alpha 1 antitrypsin 'Vll L11:JJf)l';l tlUtl'l protein.. . . " 
C u~~ri.:Jt{1"~1l'l'WtO'flm1~ procoaguiant state {1V1uium1~VilJf)l';l~'fl!.JftJ'l'Wm~!!miltl'fl (42) 

-I q t,S// 
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. " 
1LJ ';l~'W'lJ'W HDL '1 'W ';l~'l1';h'lY1~l'1f)ltJlJf)l';l~~l95B '1'Wm~llbYli1€l~ rH'lf)l':l~hnHW'lJl1bYllJ1HI 

. " 
Vlb'l''\l"r'Vl';ll'lJ'li{J~,\W'l hh~'W'lJ'W HDL f111 20 'liil~ ll'i:l~'Vml1'1'W';l~'l111'lY1~1'lf)ltJlJf)l':l~~195€l., 

. " 
H'Ufrvh~t'Jf1~lJ'i:l1J'l'Wm~umi1€lfllJf11':llVliJ~'W'U€l'l hh~'W apo A-IV ll'i:l~ serum amyloid A lW~lJ 

. " 
f11';l[l~'i:l'l'U€l'I hh~'W alphal antitrypsin ll'i:l~ transthyretin rll'l1~'lJ'l'Uf1'UY1lJf11';l~f1195€lll'lJf1Y11~tJ 

. " 
"' q '" d '" & 1J dmlJ'lJ1f1 ~'Wm~ll'bY1'i."1€l~ 'W'lJlJf11':ll'WlJ'U'W'U€l'l 1 ';l'1l'W apo A-IV, orosomucoid U[l~ serum amyloid 

A H[l~lJm':l[l~'i:l'l'U€l'l11J';l~'W alphal antitrypsin, paraoxonaselll'i:l~ transthyretin 
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" . 
f11'J l~tI '1 'U'Il'U ~B1 U f11 'J1Jfll'J ~flEJ l~ 'Hnrl1\PlH[1~vH'l 'l 'U'Vll'l;11'VW1'U B'l fll 'J lU~ tI'Uuu [1'l. 


jI 31 I I 


l~BBV1'l11 N[1~lflfll'JftflEJl'W,J'l~'l target protein .yjm\l,.hlJlftflEJll'VhH~lJll[1~m'i)iJ'\J')~1t1'l$t1''l'U 
.. " 

fll n'J llJ lUjlJl'\J~ tI'U ') ~~1J.yj B 1 'D ri'IN(j~~ B m ~1J1'U fll 'J~~l~B 'l 'W ~ l'lflltJ1~ 

I 

I 
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'" .
~"~1'Wl~tlij '(YllJl'HltJl'i.lfYf)'hlWltlVtl~1'W m'jfYf)'hll!95~~ f)1'W m':i'lH''U!u~ tit"! 'j~~'U'tm~ 

r ,iI V 

1'Lb~'W'lJ'W HDL !.wtlfYmn~~ ~·m~!fi~~'W~tJm~'U1'W tll'j ~~!9/tJ1'Wm~!!mi'itl~ 

0' 
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