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Abstract t 
Endotoxin,, a membrane constituent of the Gram-negative and Gram-

positivee bacteria, is able to cause stimuli, which result in cytokine-mediated 
systemicc inflammatory responses in the host. One of these responses is a 
disturbedd lipoprotein homeostasis. However, lipoproteins are capable to 
sequesterr endotoxin resulting in an attenuation of the host response. LPS binding 
proteinn (LBP) and phospholipid transfer protein (PLTPh members of the 
LPS/lipidd transfer protein family, and have recently been implicated in the 
transportt of LPS towards high density lipoprotein {HDL) , but the mechanism of 
LPSS transport to other lipoproteins is not fully understood. 

Inn this study we evaluated the redistribution of HDL-associated LPS 
towardd very low-density lipoprotein (VLDL) and low-density lipoprotein (LDL) 
withh purified lipoproteins in the presence of PLTP or LBP by high performance 
gel-permeationn chromatography analysis. Surface plasmon resonance was used 
too investigate the interaction kinetics between lipoproteins and PLTP or LBP. 
Bothh PLTP and LBP were able to transport LPS from HDL to other lipoproteins 
inn a dose- dependent manner. Besides PLTP, also LBP could induce remodeling 
off  HDL. Further. PLTP and LBP induced an enhanced steady-state association 
off  LDL with HDL in a dose-dependent manner. The presence of LPS on HDL 
furtherr enhanced the LBP-dependent association of LDL with HDL even further, 
whereass the dissociation of the LDL/LBP/HDL complex was strongly impaired 
inn the absence of HDL associated LPS. 
Wee conclude that both PLTP and LBP are involved in LPS transport to LDL and 
VLDL ,, which may be a consequence of lipid remodeling. 
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LPSLPS redistribution 

Introduction n 
Lipopolysaccharidess (LPS) or lipoteichoie acids (I.TA). cell wall 

componentss of Gram-negative and Gram-positive bacteria respectively, provide 
stimulii  that through activation of Toll-lik e receptors (1). (2) cause cytokine-
mediatedd systemic inflammatory responses (3). (4). Lipopolysaccharide binding 
proteinn (LBP) is an acute phase protein (5). which is capable of binding and 
transferringg LPS. Plasma LBP levels are increased during the acute phase 
responsee from 5-15 mg/L to 50-100 mg/L (6). LBP together soluble CD14 which 
actss as a cofactor is capable of monomerizing LPS aggregates and delivery of 
LPSS monomers to macrophage localized Toll-like receptor 4 (TLR-4), which 
initiatess signal transduction pathways that lead to the increased release of pro-
inflammatoryy cytokines (7). LBP is also capable of delivery of LPS to high 
densityy lipoprotein (HDL), with which it is associated (8). which results in LPS 
neutralizationn (7), (9). Furthermore, others have shown that LBP appears to be 
associatedd with LDL in serum from acute phase patients (10) and in vitro (II) . 
Thee observations that septic patients with high circulating LBP levels have a 
betterr outcome than those with lower LPB levels (12). suggest an important role 
forr the LPS transfer function of LBP. At high LBP concentrations, the LPS 
responsee to monocytes is attenuated (13). Apart from its LPS transport function. 
LBPP is also involved in the transport of phospholipids under normal 
circumstancess (14). 

Phospholipidd transport protein (PLTP) plays an important role in HDL 
metabolismm by regulating the transfer of phospholipids from cell membranes to 
towardd HDL (15) and is therefore capable of modulating HDL composition (16) 
andd size (17). These properties of PLTP indicate that this protein plays an 
importantt role in maintaining normal HDL levels in plasma (18). PLTP has also 
beenn reported to transport LPS from vesicles to reconstituted HDL (rHDL) (19). 
However.. PLTP is unable to transfer LPS to CD 14 and does not seem to play a 
rolee in PLTP-mediated transport of LPS to cells (19). Hence, both LBP and 
PLTPP are able to promiscuously bind both LPS and phospholipids, and it is now 
welll  established that these proteins are members of a family of lipid-binding 
proteins,, which also includes bactericidal permeability increasing protein (BPI) 
andd cholesteryl ester transfer protein (CETP) (20). (21). (22). 

Systemicc inflammatory reactions are generally associated with 
significantt changes in lipid homeostasis, including a reduction in plasma HDL 
cholesteroll  concentrations and extensive HDL remodeling. During a systemic 
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inflammatoryy response or sepsis, apo A-I is displaced by serum amyloid A. 
whichh results in a modified HDL population called acute phase HDL (AP-HDL) 
(23).. PLTP is able to generate pre-beta HDL from acute phase HDL and 
degradess apo A-I in vitro from acute-phase-HDL more effectively (24) than 
fromm normal HDL implicating a fast overall catabolism of acute phase HDL. As 
reportedd earlier, we demonstrated that all lipoproteins are capable of 
sequestrationn of LPS (25) and LTA (this thesis) ex vivo, that HDL has the 
highestt LPS-binding capacity and that LPS and LTA redistribute from HDL 
towardss LDL. Most likely, the rapid uptake of LPS and LTA by HDL serves as a 
firstt line defense mechanism against uncontrolled activation of the host immune 
responses,, whereas binding to LDL functions as a final scavenging pathway. 

Inn view of the known LPS-binding capacities of LPB and PLTP. we 
hypothesizedd that LPS shuttling between plasma lipoproteins might be regulated 
byy these lipid transfer proteins. In this study, we have investigated the role of 
PLTPP and LBP as regulators of the redistribution of HDL-bound LPS to LDL. 

Materialss and methods 
Materials s 

Superosee 6 was obtained from Pharmacia Biotech Inc. (Uppsala. Sweden) F. eoli J5 LPS 
wass from List Biological Laboratories (Campbell. CA. USA) and LBP was from Xoma 
Corporationn (Berkeley. CA, USA) or from Hyculi biotechnology (Uden. Netherlands). PLTP was 
aa generous gift from Dr. M. Jauhiainen (Department of Biochemistry. Public Health Institute. 
Helsinki.. Finland), Rabbit antibodies raised against Lp A-I (HDL) were provided by Prof. J.C. 
Fruchardd (University of Lille. Prance), rabbit anti-LBP was kindly provided by Prof. P. S. Tobias 
(Scrippss research Center. La Jolla. CA. USA), rabbit ami-human apo B was from Beekman 
(Mijdrecht,, the Netherlands). The fluorescent label. 7-nitrobenz-2-oxa-1.3 dia/o!e fluoride (NBF-
F)) was obtained from Molecular Probes lne (Eugene. OR. USA). All buffers were made using 
pyrogen-freee water (Braun Medical AG. Melsungen. Germany). The Biacore™ 2000 biosensor 
system,, the amine coupling kit and the CM-5-sensor chips (Research Grade) were from Biacore 
ABB (Uppsala. Sweden). 

NBDD labeling of LPS 
Purifiedd E. cnli .15 LPS was labeled with NBD-F as described before (25). The 

stoichiometryy of labeling was found to be approximately 0.25 molecules of NBD per molecule of 
LPS.. Labeled LPS was monomerized by heating for 5 min at 100 "C in the presence of 2r/f iw/v) 
SDSS and characterized by reversed-phase HPLC. No free label was detected in any of the LPS 
preparations.. The concentration of the peak fraction of LPS was 0.73 Ug/ml. as determined by 
KDOO assav (26). LPS suspensions could be stored for up to 6 months at 4 "C without appreciable 
losss of fluorescence yield. 
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Isolationn and separation of the lipoproteins by high-performance gel permeation 
chromatography y 

Plasmaa or mixtures of VLDL . LDL and HDL were separated by high performance eel 
filtration.filtration. The system contained a PU-980 ternary pump with an LG-980-02 linear degasser. a FP-
9200 fluorescence and UV-975 UV/VIS detector (Jasco. Tokyo. Japan). An extra P-50 pump 
(Pharmaciaa Biotech. Uppsala. Sweden) was used for in-line cholesterol PAP en/ymuiic reagent 
(Biomerieux.. Marcy 1'Etoile. France) addition al 0.1 ml/min. Plasma lipoprotein separations from 
1000 |il citrated plasma samples were performed on a Superose 6 HR 10/30 column (Pharmacia 
Biotech.. Uppsala. Sweden) with TBS containing 0.005 (/f (v/v) iween-20. pH 7.4 as eluenl at a 
flowflow rate of 0.31 ml/min. 

Thee combined VLDL and LDL fractions (VLDL/LDL ) and HDL containing fractions 
weree collected and concentrated with Centricon-100 concentrator filters to a final volume of 
approximatelyy 100 (il . VLDL/LD L and HDL contained approximately 6 and 10 mg/ml protein, 
respectivelyy and cholesterol recovery was > 90 CA in the isolated VLDL/LD L and HDL particles. 
Sampless were processed immediately or were frozen in liquid nitrogen and stored at -80 "C. 
Computerr analysis of the chromatograms for qualitative analysis of the lipoproteins was done 
usingg the Borwin Chromatographic software, version 1.23 {JMBS Developments. Le Fontanil. 
France). . 

Incubationn of lipoproteins with LPS and PLTP or LBP 
Isolatedd HDL was incubated with LPS (6 p.g/mi) for 1 hour at 37 CC and VLDL/LD L 

andd PLTP (0. 475. 780 and 1460 nmol/ml/hour. final concentration) subsequently was added to the 
HDLL pre-loaded with LPS. This resulted in a 10 times dilution of the lipoprotein mixture 
(VLDL/LDL/HDL )) in TBS buffer (10 mM Tris-HCl. pH 7.4. 150 mM NaCl). 

Forr the LBP experiments, the same experimental setup was used with different 
concentrationss of LBP (0. 35. 70 and 135 mg/L. final concentration). Incubation was al 37 ~C and 
sampless were collected at 1. 12 and 22 h for PLTP and at 1.2. 12 and 22 h for LBP. respectively. 
Alll  samples were processed immediately or were frozen in liquid nitrogen and stored at - 80 °C 
untill  further analysis, 

Biacoree analysis of HDL and LPS 
Thee binding of HDL and LDL to specific rabbit anti-human apo A-I was determined by 

Surfacee Plasmon Resonance (SPR). Lp A-l antibodies were coupled at different densities to an 
activatedd CM-5 sensor chip according to the instructions of the manufacturer. On each sensor chip 
aa control channel was coated with a non-specific antibody (rabbit-IgG 4500-5000 RU) and binding 
too the anti-apo A-l channels was corrected for binding to the control channel. Purified HDL ('final 
concentrationn 1 mg/ml) diluted in Hepes buffer (20 mM HEPES pH 7.4. 150 mM NaCl. 3.4 mM 
EDTA)) was injected for 600 s at a flow rate of 5 [il/min and capture of HDL was monitored in real 
time.. Subsequently. 2.5. 5.0 and 20 |iM LPS diluted in Hepes buffer was injected at a flow rate of 
200 (il/min for 120 s. Interaction of the LPS with HDL was monitored in real time. Regeneration of 
thee sensor chip was achieved by a 5 min injection of 3M Potassium isothiocyanate. followed by a 
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22 min injection oï 10 inM glycine. pH 2.0 and finally equilibrated with Hepes buffer. All analyses 
weree performed at 25 C. 

Similarly.. LDL (0.5 mg/nil in HEPbS buffer) in the absence or presence of LBP ((1-17 
nM)) or PLTP (0-1460 mnol/ml/houn was applied to immobilized HDL surfaces for 2 minutes at a 
floww rate of 20 ui/min. 

Results s 
PLTPP dependent LPS redistribution 

Fig.. IA shows a PLTP dependent redistribution of LPS in a purified 
VLDL/LDL/HD LL mixture after 22 hours. In the absence of lipid transfer 
proteins,, LPS was almost exclusively recovered in the HDL fraction and 
virtuallyy absent in the VLDL/LD L fraction (dashed line). Addition of PLTP 
causedd an approximately 25 9c decrease of HDL-associated LPS, of which 
approximatelyy 45 ck was recovered in the VLDL/LD L fraction. 

Apartt from altering the LPS distribution. PLTP addition also caused a 
decreasee in the HDL retention time, indicative of enlargement of HDL particles 
(fromm 300 kDa to 400 kDa according to KAV analysis) in the fluorescence as well 
ass in the corresponding cholesterol profiles. This observation suggested that 
PLTP-mediatedd transfer of LPS was paralleled by HDL remodeling. 

Thee data in Fig. 2 indicate that PLTP-mediated LPS redistribution was 
dose-- and time- dependent. The LPS signal in HDL (Panel A) decreased from 0 
cc/(/( to 25 % and was accompanied by an increase from 0 % to 11 ck in the 
VLDL/LD LL LPS signal (Panel B) in a dose-dependent way. This was both 
dependentt on PLTP concentration and incubation time. 
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00 nmol/ml/hour 
14600 nmol/ml/hour 

00 mg/l LBP 

1355 mg/ ILBP 

0 '' 30 40 50 

Retentionn time (minutes) 

Fig.. 1. HPGC chromatograms representing lipid transport protein-dependent LPS redistribution 

betweenn HDL and VLDL/LDL . The PLTP (Panel A) and I.HP (Panel B) dependent redistribution 

off  LPS from HDL towards LDL aller 22 h at 37 'C in the presence ( — — t or absence 

{ . . . . ,, ) of PLTP or LBP. The overall change in cholesterol distribution is presented in the lower 

chromatograms.. For each analysis, sample-mix (20 ul) was injected on a Superose 6 column with 

in-linee fluorescence and cholesterol detection and anali/ed as described in materilas and methods. 

Thee vertical dashed line indicates HDL in the absence of PLTP or LBP. 



ChapterChapter VI 

HDL L 

1500 0 

11 hour 

122 hours 

244 hours 

5000 1 ooo 
PLTPP act (nmol/ml/h) 

1500 0 

Figg 2. PLTP-dependenl LPS redistribution. The percentual change in LPS fluorescence in HDL 
(Panell  A) and VLDL/LD L (Panel B) at different PLTP concentrations alter I, 12 and 22 h at 37 
C.. For each time point, sample-mix (20 nil was injected on a Superose 6 column and processed as 

describedd before. Corrections were made for baseline differences in LPS distribution (< 5 9c o\' 
totall  signal) without added PLTP. All data points were normalized lo the fluorescence signal at Ih. 
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LBPP dependent LPS redistribution 

Fig.. IB shows an LBP dependent redistribution of LPS within a purified 
VLDL/LDL/HD LL mixture after 22 hours. In the absence of LBP, a minimal 
redistributionn towards LDL was seen, whereas in the presence of LBP a decrease 
off  approximately 45% in HDL-associated fluorescent LPS was apparent which 
wass completely recovered in VLDL and LDL (Fig. 3). LPB-dependent HDL 
remodelingg was also observed in the decrease of HDL retention time, indicating 
thee appearance of larger particles with an apparent molecular weight of 450 kDa. 
Thee chromatogram however also showed a smaller HDL population as indicated 
inn the right shift of the HDL-associated LPS fluorescence and in the appearance 
off  a right shoulder in the HDL cholesterol profile with an apparent weight of 150 
kDa. . 

Thee LBP-dependent redistribution of LPS from HDL (Panel A) to 
VLDL/LD LL (Panel B) is depicted in Fig. 3. The HDL-associated LPS signal 
decreasedd from 100 to 59% in a dose-dependent manner whereas an increase in 
LPSS signal (0 to 69 %) in VLDL and LDL was seen which was dependent on the 
LPBB concentration. The HDL-associated LPS signals, showed differences in 
incubationn time and concentration up to 70 mg/L LBP whereas in VLDL/LD L at 
LBPP concentrations above 50 mg/L no significant differences were observed 
betweenn 12 and 22 hours. 

Tablee 1. Kinetic parameters for binding of LPS to HDL. 

LPSS J-5 (MM) 

2.5 5 

5.0 0 

20.0 0 

ka{1/Ms) ) 

9.388 e3 

5.366 e3 

1.511 e3 

kd(1/s) ) 

2.99 e-3 

2.33 e-3 

3.00 e-3 

Rmaxx (RU) 

54.5 5 

94.0 0 

128.0 0 

KD(M) ) 

3.11 e-7 

4.33 e-7 

2.00 e-6 

113 3 



ChapterChapter VI 

HDL L 

- 25 --

CD D 
U) U) 
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-75 " " 
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25 --

0--
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—r r 
50 0 100 0 150 0 
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Figg 3. LBP-dependent LPS redistribution. Dose-dependent changes in LPS Fluorescence 
distributionn in HDL (Panel A) and VLDL/LD L (Panel B) after 1.2. 12 and 22 h at M C. For each 
timee point, sample-mix (20 ul) was injected on a Superose 6 column and processed as described 
before.. Corrections were made for baseline differences (< 10 '  of total signal) in LPS distribution 
withoutt added LBP. All data points were normalized against the fluorescence signal at Hi. 
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Surfacee Plasmon Resonance experiments 

Too study the interactions that take place during LBP dependent 
redistribution,, we developed a model in which HDL was captured on the surface 
off  a sensor chip via immobilized anti-apo A-I polyclonal antibodies. The binding 
off  HDL to the antibody is depicted in Fig. 4A. HDL binding to the antibody was 
dependentt on the density of the antibody present on the sensor chip. The 
dissociationn of HDL from the antibody was negligible (K,, : 1.0 e° s"1). The 
specificityy of the HDL capture was monitored with apo A-i antibodies, which 
revealedd a positive binding to HDL. The fact that anti-apo B showed no 
significantt binding (data not shown), suggested that HDL capture was specific. 
Thiss setup was used for further binding experiments. 

a: a: 

1200 0 

1000 0 

800 0 

600 0 

400 0 

200 0 

0 0 

-20 0 0 

500 0 10000 150 0 200 0 1000 15 0 20 0 25 0 30 0 

Timee (seconds) 

Fig.. 4. Capture of HDL with immobilized anti apo A-I (Panel A) Binding o\~ HPGC isolated HDL 
loo the CM-5 chip with respectively 5150 (I ). 2000 (2) and 580 (3) RU immobilized anti-Lp A-I 
amii  bod\. Binding took place at a How rate of 5 ui/min. Sensorgram showing the association ot' 
threee different LPS concentrations (as indicated) with anti Lp A-I captured HDL (Panel B) 
correspondingg to sensorgram I from Panel A. .All sensorgrams were corrected for non-specific 
backgroundd signal. 
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CC CC 

-100'' .  > — 
-500 50 150 250 350 450 

Timee (s) 

Figg 5. LBP- and LPS- dependent interaction between HDL and LDL. Sensorgram (Section A) 
showingg association of LDL with HDL (Curves I and 3) or LDL/LBP mix with HDL (Curves 2 
andd 4) in the absence i ) or presence ( ) o\' HDL associated LPS. (B) Second 

injectionn with anti Apo B (Section B). All sensorgrams were corrected for non-specific 

background. . 

Associationn of LPS with HDL 
Capturedd HDL (using the highest surface density of the immobilized 

anti-apoo A-I antibody) was exposed to different LPS concentrations (2.5. 5.0 and 
200 LiM) and subsequent binding was determined (Fig. 4B). In table I. the 
associationn and dissociation constants are presented. LPS bound to HDL in a 
dosee dependent manner with the exception of the highest concentration used (20 
(aM).. which gave rise to non-Langmurian kinetics. 

LDL// LBP interaction 
Thee interaction between HDL. LDL and LBP was further examined. As 

shownn in Fig. 5 (Section A). LDL associated with HDL (sensorgram I). In the 
presencee of LBP (8.4 tiM). an enhanced binding oï was observed (sensorgram 
4).. Subsequent elution by buffer resulted in a nearly complete dissociation of the 
complexx during the 300 seconds wash period. 

/ u u u 
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Fig.. 6. Dose dependency of lipid transfer protein-dependent interaction between HDL and LDL. 
LDL/HDLL association in the presence of various concentrations o\' PLTP (Panel A). LDL/IID L 
associationn in the presence o\' various concentrations of LBP with or without HDL pre-captured 
LPSS (Panel B). 

HDLL loaded with LPS (sensorgram 3) facilitated an increased binding of LDL. 
Inn addition. LBP further enhanced this binding. In addition, the formed complex 
onn HDL was stable in time, because subsequent elution with buffer could not 
dissociatee this complex completely. 

Usingg anti-apo B antibodies (Section B). it was evident that the HDL-
associatedd complex contained LDL. Both sensorgram 3 and 4 displayed an 
approximatee 25 -50 RU binding of the anti apo-B antibody, while no such 
bindingg was observed in sensorgram l and 2. Surprising!}, we were not able to 
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demonstratee LBP binding in any sensorgram using anti-LBP antibodies (data not 
shown). . 

PLTPP and LBP mediated LDL-HDL association 
Thee effect of PLTP and LBP on the steady-state binding of LDL to HDL 

wass investigated. As shown in Fig. 6A. the presence of PLTP resulted in a 
concentration-dependentt increase in the binding of LDL to HDL (284  26 RU 
att 0 nmol/ml/hour to 400  12 RU at 1460 nmol/ml/hour RU). However. 
significantt binding of PLTP alone to HDL (approx. 5-10 RU) was not observed 
evenn at the at the highest concentration used. 

Similarly.. LBP also resulted in a concentration-dependent increase in 
LDLL binding to HDL 9 RU at 0 U.M LPB to 2 RU at 16 \xM LBP). 
HDLL was pre-loaded with LPS. before addition of LDL. In this case. LBP 
furtherr enhanced the LDL association with HDL (from 258 2 RU at 0 mM to 

33 RU at 17.5 mM). The presence of PLTP and LBP therefore facilitated a 
specificc association of HDL with LDL. 

Discussion n 
Thee lipid transfer proteins PLTP and LBP both transfer LPS and 

phospholipidss between cell surfaces and lipoproteins (27). During Gram-
negativee bacterial infections, LPS. the endotoxic outer membrane component of 
Gram-negativee bacteria is neutralized predominantly by HDL. We have 
previouslyy observed that HDL is the major primary endotoxin scavenging 
lipoprotein,, and that HDL-associated LPS is subsequently transferred to LDL 
andd VLDL (25). We hypothesized that shuttling of LPS between different 
lipoproteinss would require the presence of specific lipid transfer proteins, and 
designedd the present study to investigate the involvement of PLTP and LBP in 
vitro.vitro. Using purified native lipoproteins, we found that transport of HDL-
associatedd LPS towards LDL and VLDL is enhanced by either PLTP or LBP. 
Finally,, we used Surface Plasmon Resonance to investigate the interaction 
betweenn LDL and HDL in the presence or absence of LBP or PLTP. Together, 
ourr data indicate that both LBP and PLTP increase the shuttling of LPS from 
HDLL to LDL in our model system. 

PLTPP has previously been reported to transport LPS towards rHDL or 
HDLL (28). Our findings demonstrate that PLTP is also capable of transporting 
LPS,, already associated with HDL. to VLDL or LDL. Approximately half of the 
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255 9t LPS decrease on HDL was recovered in the VLDL/LD L fraction. We 
assumee that a part of the fluorescent LPS is internalized in the HDL or LDL 
particless which causes quenching of the fluorescent LPS signal. 

Besidess LPS transport, simultaneous HDL remodeling was observed. 
Thee overall size of HDL had increased which indicates that HDL fusion had 
probablyy taken place as previously described (17). The appearance of smaller 
HDLL particles has also been described (29) but this was not apparent in our 
fluorescentt and cholesterol chromatograms (Fig. I A). Addition of PLTP to only 
HDLL also resulted in an enlargement of the HDL particles (data not shown). It is 
clearr that PLTP transfers lipids whether phospholipids, causing remodeling of 
HDLL particles or lipopolysaccharides which results in LPS transfer in 
promiscuouss fashion. 

Ourr results indicate that LBP is capable of redistributing LPS between 
VLDLL and LDL. Almost 100 ck of the LPS was recovered in the VLDL/LD L 
fraction,, which was more efficient than with PLTP. At the highest LBP 
concentrationn of 135 mg/L (a physiological concentration) often seen during 
severee sepsis (6), the appearance of both large and small sized HDL was 
observedd in the fluorescence profiles. The cholesterol profile (Fig. IB) showed 
inn addition to the large HDL particle, a right shoulder in the cholesterol 
distributionn profile, which resembles the migrations behavior of lipid-poor pre-
betaa like particles (30) and which are still capable of binding LPS. This appears 
too indicate that LBP remodels HDL into a larger and a smaller population, which 
iss in agreement with the findings that LBP is co-localized with particles 
containingg phospholipids and apo AT (31). Thus, our data suggest that LPS 
transferr between lipoproteins may be the consequence of lipoprotein remodeling. 

Inn the second part of this study, we investigated in more detail the 
bindingg characteristics during the contact between PLTP, LBP and lipoprotein 
particles.. Both PLTP and LBP showed a dose-dependent behavior in the 
enhancementt of LDL association with immobilized HDL. However, since minor 
residuall  binding was observed this indicated that no permanent association 
betweenn the lipoproteins was established. We assumed that under these 
conditionss phospholipid and LPS exchange (remodeling) is still possible. 

Thee presence of LPS on HDL promoted an enhanced binding of LDL to 
thee HDL surface. LBP could further enhance this process in a concentration-
dependentt way. In addition, in absence of LBP. binding of LDL to HDL was 
alsoo increased. This may suggest that already basal levels of LBP were present 
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onn the purified HDL and LDL preparations. Others have also confirmed also the 
presencee of LBP on HDL (32) and on LDL (11). The observation of a large 
residuall  binding and the presence of apo B. indicated that there was a prolonged 
HDL-LDLL interaction or that fusion of HDL and LDL particles had taken place. 
Itt is therefore reasonable to assume that remodeling and LPS exchange under 
thesee conditions is more efficient because of a prolonged contact between the 
lipoproteins. . 

Wee could not immunologically detect the presence of LBP in the 
HDL/LDLL complex. However, this does not exclude LBP the formed complex. 
AA possible explanation may be that LBP adopts a specific conformation when 
boundd to lipoproteins thereby preventing binding of the antibody to the 
appropriatee epitopes normally exposed in the unbound protein. 
Inn conclusion, both PLTP and LBP transport LPS from HDL to other 
lipoproteinss in a dose- dependent manner and both phospholipid transfer 
proteinss can induce remodeling of HDL under appropriate conditions. The 
presencepresence of LPS on HDL promotes the association of LDL with HDL, which is 
stronglyy enhanced by additional LBP. 
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