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SUMMARY

We examined the behaviourin vivoof native, specifically phosphorylated, and multimeric vitronectin to
determine the effects of these modifications on its turnover, distribution and molecular behaviour. In
normal rabbits, the plasma half-life (T1/2) of antigenically detected vitronectin was 8.00�1.26 h
(mean� s.d.), with a fractional catabolic rate (FCR) of 18.77� 1.57%/h and extravascular/intravascular
ratio (EV/IV) of 1.00 (0.48–1.60, median and range). For vitronectin selectively phosphorylated by
protein kinase A,T1/2 was 8.87�0.48 h, with a significantly smaller FCR of 10.85�0.71%/h (P<0.005)
and an EV/IV of 0.28 (0.15–0.36) (P<0.05 compared with antigenically detected vitronectin).In vitro,
phosphorylation had no effect on the affinity of vitronectin for heparin–Sepharose, while complement
activation with cobra venom factor (CVF) led to a two-fold enrichment of32P-vitronectin within the
SC5b-9 complex.In vivo CVF caused a rapid decrease in the circulating levels of32P-vitronectin and
was accompanied by the prompt appearance of a high mol. wt species consistent with SC5b-9. Despite
specific incorporation of32P-vitronectin into SC5b-9, both forms of the molecule had similar inhibitory
effects on C9-mediated haemolysis of EAC1-7 cells. Urea-activated vitronectin was rapidly cleared
from circulation with less than 15% remaining after 1 h while protein-bound label accumulated in the
spleen, lung and liver. These results demonstrate that vitronectin is a rapidly metabolized protein whose
in vivobehaviour is markedly altered when phosphorylated or activated to form multimers and SC5b-9.
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INTRODUCTION

Vitronectin, also known as S-protein [1], is a multi-functional
glycoprotein of 75 kD with well-defined roles in cell adhesion,
inhibition of the membrane-attack complex (MAC) of complement
and coagulation. Specific domains of the molecule have affinities for
�-endorphin, plasminogen activator inhibitor 1 (PAI-1), heparin and
integrins [2,3]. A high degree of structural flexibility mediates many
of vitronectin’s biological functions: a number of agents including
foreign surfaces, chaotropes and macromolecules such as C5b-9 and
thrombin–antithrombin III are able to ‘open’ its structure and expose
functionally important epitopes such as the cryptic heparin-binding
domain, while spontaneous multimerization enhances binding to
PAI-1, cell sufaces and extracellular matrices [4–11]. Within the
MAC, vitronectin occupies the metastable membrane-binding site of
the C5b-7 assembly, thus preventing its insertion into membranes
and completion of the lytic C5b-9 pore [12]. The resultant soluble

complex binds C8 and C9 to form SC5b-9 which is normally rapidly
cleared from the circulation [13] but may also deposit on tissue
surfaces [14]. Polymerization of C9 is thought to be inhibited by the
heparin-binding domain of vitronectin [15].

A cyclic AMP-dependent kinase released from activated plate-
lets selectively phosphorylates vitronectin on Ser 378 which is
within the heparin-binding domain [16]. Insertion of a phosphate
into this highly basic region of the molecule could influence its
conformation, self-association and interaction with other mole-
cules; it has been shown, for example, to decrease the affinity of
vitronectin for PAI-1 [17].

The majority of observations on the biochemical behaviour of
vitronectin have been madein vitro. Little is known of its kinetics
in vivo. However, changes in metabolic behaviour and regional
distribution in response to complement activation or biochemical
modification could influence the regulatory properties of the mole-
cule under both physiological and pathological conditions. Hence,
we have investigated the metabolic behaviour in normal rabbits of
native, phosphorylated and multimeric forms of vitronectin, and
examined the responsein vivo of vitronectin to complement
activation.
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MATERIALS AND METHODS

Purification of vitronectin
Human vitronectin was purified by heparin affinity chromatogra-
phy following treatment by urea [2], with the exception that no
reducing agent was included. For some experiments the method of
Hayashi and Mosher [18] was used to purify the molecule in native
form.

Radiolabelling of vitronectin
Phosphorylation. Vitronectin in fresh human plasma

was selectively phosphorylated by a mixture of-32P-ATP (Amer-
sham, Sydney, Australia) (approximately 10ÿ8

M) and a 3,5-cAMP-
dependent kinase from rabbit muscle (Sigma) as described [19].
Purified vitronectin was similarly labelled after transfer to HEPES
buffer via a G25 column. For quantitative labelling, 20 mM ATP
was added to the mixture, and the quantity of kinase increased [19].

Iodination. Purified native vitronectin was labelled with125I
using lactoperoxidase [20]. Vitronectin purified by urea treatment
and elution from heparin–Sepharose was labelled by the iodogen
procedure [21]. Subsequently it was repurified by elution from
heparin–Sepharose using a 0.15–1.0M gradient of NaCl. Rabbit
serum albumin (RSA) was labelled with131I by the iodogen
procedure.

Quantification of vitronectin
Phosphorylated vitronectin was quantified by measuring Cerenkov
radiation by a liquid scintillation counter (Packard, Sydney,
Australia). Vitronectin labelled with both125I and32P was quanti-
fied by liquid scintillation counting in an ACS II scintillant
(Amersham). There was 2% crossover of32P radiation into the
125I channel.125I-vitronectin and131I-RSA were measured by a
Packard Minaxi gamma counter and allowance made for 16.8%
crossover of131I into the 125I channel.

During purification of vitronectin from plasma, the elution
pattern of the molecule was determined by radial immunodiffusion
in agarose gels containing polyclonal sheep anti-human vitronectin
(The Binding Site, Birmingham, UK).

The behaviour of vitronectin on various column matriceswas
determined by a monoclonal capture ELISA on SDS-denatured
preparations [22]. Samples (50�l) were added to wells coated
with 2�g/ml MoAb 24.4 [23] in PBS and vitronectin detected by
adding suitably diluted sheep anti-human vitronectin followed by
donkey anti-sheep IgG conjugated with alkaline phosphatase
(Sigma). The assay was calibrated against serial dilutions of
human plasma in BSA.

Native human vitronectin in rabbit plasma was assayed using -
MoAb 24.4 [23] capture and polyclonal sheep anti-vitronectin
detection. The assay was similar to that described above except
that there was no denaturation procedure, and all blocking and
dilution buffers contained 1% milk powder (Carnation, Sydney,
Australia) to block non-specific binding. Denaturation of human
plasma diluted in rabbit plasma as described in the previous assay
led to a loss of specific signal. The results were calibrated against
serial dilutions of human plasma in rabbit plasma which were
similarly treated. ELISAs were done at least twice with duplicate
points.

Characterization of phosphorylated vitronectin
Affinity for heparin–Sepharose.The behaviour of phos-

phorylated vitronectin in plasma was compared with that of all

antigenically detectable vitronectin on a heparin–Sepharose
column using a gradient of 20–500 mM NaCl in Tris buffer. The
results were monitored by Cerenkov counting and ELISA using
denatured preparations as described above.

Effect on complement. Serum or heparin-purified vitronectin in
HEPES/Mg2� buffer was quantitatively phosphorylated with
20 mM ATP as before, while control incubations were done in
the absence of protein kinase A. The ability of vitronectin to
prevent the lysis of antibody-sensitized erythrocytes by comple-
ment components in the sera, and that of phosphorylated purified
vitronectin to inhibit the C9-mediated lysis of EAC1-7 cells was
also determined as described [24]. This assay quantified the lysis of
EAC1-7 cells (generated by incubation with C8 deficient sera
(Sigma)) by pure C8 and limiting C9 (Sigma) in the presence of
varying amounts of vitronectin.

Effect of cobra venom factor.Phosphorylated plasma vitronec-
tin was equilibrated with complement fixation diluent (CFD,
Oxoid) by passage down a G25 Sephadex column. Subsequently
0.5 ml aliquots were incubated for 2 h at 378C with 40�l of CFD or
1 mg/ml cobra venom factor (CVF, Sigma), and the results ana-
lysed on an FPLC Superose 12 column. In other experiments, a
native vitronectin preparation labelled with125I and32P was added
to normal human serum, and incubated in the presence and absence
of CVF. Specifically, dual-labelled vitronectin was applied to an
FPLC Superose 12 column, and 200�l of the monomeric form of
the molecule mixed with 50�l serum, 100�l CFD and 8�l of
1 mg/ml CVF (or PBS) and incubated for 3 h at 378C before
reanalysis on the Superose column.

The proportion of radiolabelled vitronectin of high mol. wt
(approx. 1000 kD) which was present as CVF-generated SC5b-9
rather than as aggregates, for example, was determined by
immunoprecipitation with a MoAb specific for a neo-epitope on
polymerized C9 (aE11, Dako, Carpinteria, CA) bound to Gamma-
Bind Sepharose beads (Amrad Pharmacia, Sydney, Australia).

Studies of vitronectinin vivo
The behaviour of human plasma vitronectin and its phosphorylated
form was studiedin vivousing 2.5–3.5 kg adult male New Zealand
rabbits. Approximately 3 ml of diluted plasma containing vitro-
nectin trace-labelled with-32P-ATP was injected via a marginal
ear vein. This material was approximately 1/10 of the original
plasma protein concentration and had an activity of 106 ct/min.
Blood samples in ethylenediaminetetra-acetic acid (EDTA) were
drawn from the contralateral ear at 10 min and subsequently 3–4
times daily until levels of protein-bound radioactivity were less
than 8% of the initial dose. Protein-bound radioactivity was
determined by precipitation with 12% trichloroacetic acid
(TCA). The labelled preparations of vitronectin used in these
experiments were less than 3 days old and thawed once only.
The experimental protocols are outlined below:

(1) Four rabbits received 3 ml human plasma containing trace-
phosphorylated vitronectin.

(2) Four rabbits received 3 ml human plasma containing trace-
phosphorylated vitronectin followed by 0.25 mg of purified CVF at
10 min. Control animals received an equal volume of PBS (approx.
1.0 ml) instead of CVF.

(3) Two rabbits received 3 ml human plasma containing trace-
phosphorylated vitronectin which had been activated by incubation
with 8M urea for 2 h at 378C followed by dialysis against PBS.
Concurrently, 2� 106 ct/min 131I-RSA was also injected.

(4) Two rabbits received 3� 106 ct/min of 125I-vitronectin

Vitronectin metabolism 417

# 1996 Blackwell Science Ltd,Clinical and Experimental Immunology, 106:416–422



which had been treated with urea and 2� 106 ct/min 131I-RSA as
before. Animals were killed at 5 h and samples of their plasma,
liver, spleen, kidneys, lungs, heart and skeletal muscle obtained for
counting radioactivity.

(5) Two rabbits received 3� 106 ct/min of 125I-vitronectin
which had been purified under native conditions but which had
partially multimerized on storage for 3 weeks at 48C as shown by
FPLC gel filtration (Superose 12, Amrad Pharmacia).

The amount of plasma protein-bound radioactivity was plotted
against time after injection, with the assumption that radioactivity
at 10 min represented 97% of the injected dose [13]. Circulating
human vitronectin was determined antigenically by a monoclonal–
polyclonal capture ELISA for the native form and a monoclonal–
monoclonal capture ELISA for SDS-denatured samples. The ana-
lysis of data by the Mathews method was performed as previously
described [13]. Plasma volumes were calculated by isotope dilution.
Ethics Committee approval was obtained for these experiments.

Tissues. Immediately following a lethal dose of pentobarbi-
tone, liver, spleen, kidneys, lungs, heart and samples of skeletal
muscle were removed, washed in saline, cleared of surrounding fat,
and a portion of each tissue weighed and placed into polystyrene
tubes to count total radioactivity. A further sample of tissue was
homogenized in PBS containing 25 mM benzamidine, 0.5 mM

phenylmethylsulphonylfluoride, and 4.4 mM Na2EDTA. A 0.5 ml
aliquot of organ homogenate was added to 1.5 ml of 24% TCA,
centrifuged at 2500g for 20 min then filtered through packed nylon
wool and the supernatant (containing free iodide) counted.

Statistical analysis
For normally distributed data the results were expressed as
mean� s.d. and a non-paired Student’st-test was used to assess
the difference between groups. Otherwise, the median, range and
the Mann–WhitneyU-test were used to compare data.

RESULTS

Purified vitronectin
Vitronectin purified either by column chromatography or

heparin affinity techniques migrated as a doublet on reducing
SDS gels with the molecular weight of visible bands being 75
and 65 kD. Coomassie staining indicated that the preparations were
more than 95% pure. On analysis by autoradiography of reducing
SDS gels, plasma incubated with cAMP dependent kinase and
-32P-ATP showed a single labelled band of 75 kD (Fig. 1a) as did
the purified molecule when similarly treated (not shown). Typi-
cally this procedure resulted in the labelling of 0.5% of vitronectin
molecules. Quantitative labelling of vitronectin typically led to the
incorporation of a molar ratio of phosphate : vitronectin of 0.25 : 1
[19]. In each such experiment phosphorylation was confirmed by
the incorporation of32P into the preparation. Vitronectin purified
by urea treatment and heparin–Sepharose chromatography and
subsequently iodinated contained only two significant labelled
species (of 75 and 65 kD) on autoradiography of reducing SDS
gels (Fig. 1b).

Chromatographic analysis of modified vitronectin
The effect of phosphorylation on the chromatographic behaviour
of vitronectin was examined for both the native and urea-treated
forms. On elution from heparin–Sepharose under native conditions
using a salt gradient, phosphorylated vitronectin was not signifi-
cantly separated from the antigenic peak. Other experiments

revealed no significant differences between the elution profiles of
the two forms of the native molecule on analysis by hydrophobic
interaction and hydroxylapatite chromatography. Both iodinated
and phosphorylated urea-treated vitronectin bound heparin–
Sepharose tightly. Urea treated vitronectin consisted of a number
of species displaying higher than normal molecular weights of up
to 106 kD as previously reported [25] (not shown).

Incorporation into SC5b-9
In CVF-activated serum,32P-vitronectin was partially incorporated
into a high mol. wt complex not seen in the control experiment,
where serum was incubated with PBS alone (Fig. 2a). A MoAb
specific for an epitope on neo-C9 (aE11) immunoprecipitated 84%
of CVF-generated32P-vitronectin species of high mol. wt, con-
firming that this material was SC5b-9. When the peak fractions of
the high mol. wt (1000 kD) and monomeric species were separately
pooled and quantified by ELISA on SDS denatured preparations,
there was a 2.2-fold specific increase in the proportion of32P-
vitronectin to antigenic vitronectin in the high mol. wt region of the
column profile. Purified125I and32P-labelled vitronectin were used
to confirm this observation. The monomeric fractions of such
preparations were added to serum, and incubated with and without
added CVF. While some high mol. wt complexes formed in the
control incubation (Fig. 2b), under the influence of CVF activation
there was a significant (2.9-fold) increase in the32P :125I ratio in this
region, when compared with that in the monomer (Fig. 2c).
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Fig. 1. Autoradiographs of reducing SDS gel analyses of (a) vitronectin
selectively labelled in plasma by protein kinase A and-32P-ATP, and of
(b) vitronectin purified by heparin–Sepharose chromatography and labelled
with 125I.



Behaviourin vivo
Figure 3 shows the rate of disappearance of antigenically detect-
able human vitronectin and plasma protein-bound32P radioactivity
in rabbits, one group of which received 0.25 mg of CVF immedi-
ately after the first blood sampling. In each case, there was an
initial fall in concentration of the circulating protein, followed by a
phase during which there was a slower, linear decline. The plasma
T1=2 of 32P-vitronectin in control animals was 8.87� 0.49 h and did
not differ significantly from theT1=2 of all antigenically detectable
molecules, i.e. 8.00�1.26 h (Fig. 3a). However, the FCR of32P-
vitronectin was significantly lower than that for vitronectin detect-
able by ELISA (10.85�0.71 %/h versus 18.77�1.57 %/h,

P< 0.005). Similarly, 32P-vitronectin had a significantly smaller
extravascular distribution compared with the antigenically detect-
able species (i.e. EV/IV, median (range): 0.28 (0.15–0.36) versus
1.00 (0.48–1.6), P<0.05). Free32P represented approximately
10% of total plasma radioactivity in all animals and was released at
a steady rate throughout the study period. Plasma volume was
37.5�1.8 ml/kg (n� 6).

After the injection of CVF, plasma disappearance of32P-
vitronectin markedly increased, although the slopes of the final
exponentials were similar to those for antigenically detected
vitronectin. The behaviour of the latter in these animals was
more variable and showed considerable overlap with normal
animals (Fig. 3b,c). Analysis of plasma from control rabbits
showed that the circulating32P-vitronectin remained predomi-
nantly monomeric for at least 7 h following injection, with no
evidence of breakdown products. However, within 2 h of injection
of CVF, a fraction of the32P-vitronectin was also present in a high
mol. wt form (approximately 1000 kD; not shown).

Vitronectin which had been urea-activated was rapidly cleared
from circulation, unlike native131I-RSA which followed a much
slower time course in the same animals. This rapid clearance was
observed for125I-vitronectin (Fig. 4), coinciding with the release of
free 125I, as well as for32P and antigenically detected species of
urea-treated molecules (not shown). When a125I-labelled but
partially multimeric preparation of native vitronectin was injected
into two rabbits, there was also a large initial fall (70% of injected
dose in 4 h) in circulating levels of vitronectin, with a concomitant
increase in the release of free125I (up to 40%).

Tissue distribution
In two normal rabbits given urea-treated125I-vitronectin and native
131I-RSA (as a marker of the plasma space), the concentration (ct/
min) of protein-bound125I in the organs tested (i.e. liver, spleen,
kidneys, lungs, heart, and skeletal muscle) varied between 2 and 29
times the plasma concentration (ct/min) at 6 h following injection
(Fig. 5). 131I-RSA concentration within organs was many-fold
lower. The percentage of free125I in plasma rose to over 90%
while free 131I remained low (<10%). There was marked accu-
mulation of protein-bound125I in the spleen (up to 29�plasma
concentration), the lung and the liver.

Effect on complement.
Complement-mediated lysis of erythrocytes was measured in sera
where vitronectin had been quantitatively phosphorylated. No
significant difference in CH50 was observed between sera where
the vitronectin had been phosphorylated or incubated in the
absence of kinase as a control. Similarly, purified urea-treated
vitronectin retained unaltered its ability to inhibit C9-mediated
lysis of EAC1-7 cells irrespective of prior quantitative phosphor-
ylation (not shown).

DISCUSSION

These data show that vitronectin is a rapidly metabolized protein
whosein vivo behaviour is influenced by complement activation,
phosphorylation or prior activationin vitro. This rapid rate of
disappearance was unlikely to be explained by denaturation as
there was minimalin vitro manipulation of the preparation and no
disproportionate release of32P immediately following injection.
Both plasma vitronectin and the subset of phosphorylated vitro-
nectin molecules were shown to be monomeric and to bind
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Fig. 2. The mol. wt distribution of phosphorylated vitronectin in serum
before and after incubation with cobra venom factor (CVF) as analysed by
elution with phosphate buffer from a Superose 12 size-sorting column.Vo is
at fractions 16–17. (a) The distribution of32P-vitronectin (h) and antigenic
vitronectin (k) in phosphorylated serum after incubation with PBS and for
32P-vitronectin (g) and antigenic vitronectin (l) in phosphorylated serum
after incubation with CVF. (b) The distribution of32P-vitronectin (h) and
125I-vitronectin (k) in serum spiked with dual-labelled vitronectin after
incubation with PBS. (c) The distribution of32P-vitronectin (g) and125I-
vitronectin (l) in serum spiked with dual-labelled vitronectin after incuba-
tion with CVF.



heparin–Sepharose poorly, so that the cryptic heparin-binding
domain was not exposed as is the case for ‘activated’ forms of
the molecule. Further, the low EV/IV ratio suggested that true
catabolism rather than compartmental redistribution led to this
result. FPLC gel filtration of plasma showed the phosphorylated
vitronectin monomer to be the only major radioprotein present
throughout the turnover period. Presumably this rapid plasma
disappearance reflects the multifunctional nature of vitronectin
with its capacity to be activated by a number of agents to form
multimolecular complexes. In comparison with results obtained
previously for other human complement proteins in rabbits such as
C3 (T1=2, 35–40 h [26] ), and C9 (T1=2, 20.6–29.5 h [13] ), the
plasma disappearance of vitronectin was more rapid. However,
human fibronectin is another adhesive multifunctional protein
which also has a short plasmaT1=2 (approx. 16 h) in rabbits [27].

The final exponentials for the decay of phosphorylated and

antigenically-detectable plasma vitronectin were similar, but anti-
genically detectable vitronectin was more rapidly cleared from the
intravascular space than the phosphorylated species (or was mod-
ified to a conformation not detectable by this ELISA). It is known
that the phosphorylation of vitronectin is sensitive to its tertiary
structure [28], and evidence shown in Fig. 1 demonstrated, for
example, that the nicked 65� 10 kD form of the molecule was
present but not labelled with32P. Thus phosphorylation identifies
a subset of all vitronectin species present, as may occurin vivo
[11]. Nevertheless, it remains possible that phosphorylation altered
the native molecule’s functional characteristics, although not its
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Fig. 3. (a) Plasma disappearance curves for vitronectin from phosphorylated plasma injected into rabbits att � 0. Data shown are the ranges
(mean� s.d.) for protein-bound32P in four control rabbits (g), and for antigenically detected vitronectin in the same rabbits (f). (b) Plasma
disappearance curves for vitronectin from human plasma injected into rabbits. Data shown are the ranges (mean� s.d.) for antigenically
detected vitronectin in four rabbits injected at 10 min with PBS (g), or with CVF (f). (c) Plasma disappearance curves for vitronectin from
phosphorylated plasma injected into rabbits. Data shown are the ranges (mean� s.d.) for protein-bound32P in four rabbits injected at 10 min
with PBS (g), or with CVF (f).

Fig. 4. Plasma disappearance curves for urea-treated125I-vitronectin (l)
and131I-RSA (h) in a rabbit.

Fig. 5. Tissue protein-bound125I (f) and131I (g) in a rabbit given urea-
treated125I-vitronectin and131I-RSA and killed at 5 h. The results are
expressed as (ct/min per g fresh tissue)/(ct/min per ml plasma).



affinity for heparin, so influencing its distribution and fractional
catabolism.In vitro, phosphorylated vitronectin shows reduced
affinity for PAI-1 [17]. The heparin-binding domain where phos-
phorylation of vitronectin by protein kinase A occurs is necessary
for multimer formation and might stabilize the tertiary structure of
the native form [25].

When the complement system was activatedin vivo by CVF,
there was a rapid fall in plasma levels of32P-labelled vitronectin. A
high mol. wt species (approx. 1000 kD) consistent with SC5b-9
[13] and containing32P was also generated. These data are
consistent with the observation of enhanced participation by
phosphorylated vitronectin in the formation of SC5b-9in vitro.
Previous studies have demonstrated a similarity between the
subunit composition of rabbit and human SC5b-9 [29]. Phosphory-
lated, iodinated and unlabelled native vitronectin were all capable of
forming SC5b-9in vitro. However, the degree of complement-
mediated cell lysis by sera in which vitronectin had been quantita-
tively phosphorylated was essentially the same as that in unaltered
sera, while phosphorylated purified vitronectin inhibited C9-
mediated lysis in a similar fashion to the unmodified form. While
the heparin-binding domain of vitronectin is involved in the inhibi-
tion of complement-mediated lysis [12], we have identified a major
complement inhibitory region outside the heparin-binding domain in
a 43 kD CNBr fragment (30). This polypeptide strongly inhibited the
binding of C5b-7 to vitronectin as well as C5b-8-induced polymer-
ization of C9. The inability of phosphorylation of a serine residue
outside this fragment to strongly affect the interaction of vitronectin
with complement is consistent with this finding.

Urea-treated vitronectin has been used in many studies [5,8,25]
to mimic the activated form of the molecule and was shown in this
and other studies to inhibit complement activity and to bind
strongly to heparin–Sepharose.In vivo, the spleen, lung and liver
were major sites of sequestration of urea-activated125I-vitronectin
when compared with the distribution of131I-RSA. Antigenically
detected and32P-labelled urea-activated preparations behaved
similarly. We were unable, however, to calculate the true plasma
T1=2, FCR and EV/IV distribution for urea-activated vitronectin due
to its rapid clearance and lack of equilibration across body com-
partments. A native but spontaneously multimerized125I-labelled
preparation was also rapidly cleared from the circulation, with a
concomitant increase in the release of free125I, so that the rapid
clearance of urea activated vitronectin was not simply a function of
its treatment. These and other data [13,26] demonstrate the
sensitivity of in vivo metabolic parameters of proteins to their
structure. We did not specifically investigate the fate of vitronectin
sequestered by organs, but it remains likely that the spleen, lung
and liver, or the reticuloendothelial elements therein, are sites of its
metabolism.

Previous studies have shown SC5b-9 to be rapidly catabolized
and taken up into the reticuloendothelial system [13]. Thus its
behaviour is similar to that shown here for multimeric vitronectin,
the form of the molecule active in binding PAI-1, cells, and
matrices, and providing it with important roles in haemostasis,
cell adhesion and migration. This rapid clearance and catabolism
of vitronectin complexes is consistent with vitronectin’s putative
role as a scavenging molecule for activated ligands [3].
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