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Active immunization with the amyloid ␤ (A␤) peptide has been
shown to decrease brain A␤ deposition in transgenic mouse
models of Alzheimer’s disease and certain peripherally administered anti-A␤ antibodies were shown to mimic this effect. In
exploring factors that alter A␤ metabolism and clearance, we
found that a monoclonal antibody (m266) directed against the
central domain of A␤ was able to bind and completely sequester
plasma A␤. Peripheral administration of m266 to PDAPP transgenic
mice, in which A␤ is generated specifically within the central
nervous system (CNS), results in a rapid 1,000-fold increase in
plasma A␤, due, in part, to a change in A␤ equilibrium between the
CNS and plasma. Although peripheral administration of m266 to
PDAPP mice markedly reduces A␤ deposition, m266 did not bind to
A␤ deposits in the brain. Thus, m266 appears to reduce brain A␤
burden by altering CNS and plasma A␤ clearance.

A

bundant evidence suggests that a key event in Alzheimer’s
disease (AD) pathogenesis is the conversion of the amyloid
␤ (A␤) peptide from soluble to aggregated forms in the brain.
A␤, the principal proteinaceous component of plaque core and
cerebrovascular amyloid, is composed of aggregates of the 4-kDa
A␤ peptide (1). A␤ is predominantly 40–42 aa in length and is
a normal, soluble proteolytic product of the amyloid precursor
protein (APP), a large integral membrane protein expressed at
high levels in the brain (2). Studies of mutations in APP and the
presenilins, which cause early-onset, autosomal dominant, familial AD have revealed one common molecular consequence;
they all increase A␤ production or increase the ratio of A␤42兾
A␤40 (3–6). Because A␤42 is more prone to aggregate, this
appears to increase the probability that A␤ aggregation, amyloid
deposition, and other downstream consequences will ensue,
resulting in AD neuropathology.
Production of A␤ via APP processing, however, is not the only
factor that can influence the probability of A␤ deposition. Evidence
has accumulated that indicates that factors regulating A␤ catabolism (7), clearance (8, 9), and aggregation (10) are also critical in
regulating A␤ metabolism. For example, the 4 allele of apolipoprotein E (apoE) is a major AD risk factor, and apoE plays an
important role in A␤ deposition (11). In vitro and in vivo studies
indicate that apoE does not appear to play a role in A␤ production
per se but influences A␤ clearance, aggregation, conformation, and
toxicity (10–17). Other A␤ binding proteins may have similar or
distinct effects (10). The transport of exogenous A␤ between the
central nervous system (CNS) and plasma also may regulate brain
A␤ levels (9). Recent studies have demonstrated that exogenous
A␤40 is rapidly transported from cerebrospinal fluid (CSF) to
plasma with an elimination half-life from brain of ⱕ30 min (8, 9).
Because ‘‘physiological’’ A␤-binding proteins (e.g., apoJ兾apoE) can
influence the transport兾flux of A␤ between CNS and兾or plasma (9,
18, 19), we became interested in whether exogenous A␤ binding
molecules might be able to change the dynamic equilibrium of A␤
between CNS and plasma. We now report that the ‘‘central
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domain’’ anti-A␤ antibody, monoclonal antibody 266 (m266), rapidly sequesters all plasma A␤ present in PDAPP mice and causes
a large accumulation of centrally derived A␤ in the plasma.
Peripherally administered m266 also causes rapid increases in CSF
A␤, part of which does not appear to be due to entry of the antibody
into the CNS. Finally, chronic parenteral treatment with m266
results in marked suppression of A␤ deposition in brain, suggesting
that certain anti-A␤ antibodies suppress AD-like pathology by
altering A␤ clearance from CNS to plasma.
Materials and Methods
A␤ ELISA. The measurement of plasma, brain, and CSF A␤ was

performed in a similar fashion as that described (20). For
measurement of A␤40, the mAb m2G3, specific for A␤40 was
used (20). The ELISA described (20) was modified into an RIA
by replacing the streptavidin-horseradish peroxidase reagent
with 125I-strepavidin. For plasma and CSF samples, the procedure was performed under nondenaturing conditions that lacked
guanidine in the buffers. The measurement of A␤兾m266 complex in plasma was performed by a modified RIA. Mice were
injected with biotinylated m266 (m266B), and plasma was isolated at multiple time points. Total A␤ bound to m266B was
measured by using 96-well Optiplates (Packard) coated with
m3D6. Diluted plasma samples and standards (varying concentrations of A␤40 and m266B) were incubated overnight in the
coated plates, and the amount of total A␤兾m266B complex was
determined with the use of 125I-streptavidin.
Denaturing Acid兾Urea Gradient Polyacrylamide Gels. Denaturing

gradient PAGE followed by A␤ Western blotting was used to
identify plasma兾CSF A␤. Plasma (20 l) or CSF (15 l) samples
were denatured in formic acid to a final concentration of 80%
(vol兾vol) and reduced with ␤-mercaptoethanol (1%). Samples
were electrophoresed (anode to cathode) in a 0.9 M acetic acid
running buffer through a 4–35% polyacrylamide gradient gel
containing 6 M urea, 5% (vol兾vol) glacial acetic acid, and 2.5%
N,N,N⬘,N⬘-tetramethylethylenediamine. The acidic pH of the gel
was neutralized before transfer to nitrocellulose. Subsequently,
standard Western blotting techniques were used to identify A␤.
CSF Isolation. CSF was isolated from the cisterna magna compart-

ment. Mice were anesthetized with pentobarbital, and the muscu-
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lature from the base of the skull to the first vertebrae was removed.
CSF was collected by carefully puncturing the arachnoid membrane
covering the cistern with a micro needle (Roboz, Rockville, MD)
under a dissecting microscope and withdrawing the CSF into a
polypropylene micropipette. Measurement of m266 access into the
CNS was performed on Swiss–Webster mice injected i.v. with
biotinylated m266. Twenty four hours postinjection, CSF and
plasma were isolated, and the concentration of biotinylated m266
was measured by an RIA using 125I-streptavidin (Amersham Pharmacia). To measure the flux of CNS A␤ into the plasma compartment, A␤ was injected into the cisterna magna of Swiss–Webster
mice that had biotinylated m266 circulating in the plasma. Human
A␤40 was solubilized in rat CSF and was diluted into PBS containing
10% glycerol. The weighted A␤40 solution (5 l) was injected into
the cisterna magna compartment, and the appearance of human A␤
in the plasma was detected by RIA.
m266 Immunostaining. To determine whether m266 injected i.p.

Results and Discussion
We first devised an in vitro dialysis system to test the ability of
different A␤ binding proteins to influence interactions of A␤ with
endogenous CSF binding molecules. By placing human CSF above
a dialysis membrane separating it from a bottom chamber, we
assessed the ability of A␤ binding proteins to act as an A␤ ‘‘sink’’
and influence the equilibrium of A␤ between one compartment and
the other (Fig. 1). Either PBS or PBS containing apoE4, BSA,
control IgG, or a mAb directed against central domain 13–28 of A␤,
m266 (21), were placed in the bottom chamber. With PBS in the
bottom chamber, some A␤ moved across the membrane with peak
amounts observed once the molecular mass cutoff of a dialysis
membrane reached 25 kDa. We found that equilibrium of A␤
moving across the membrane was reached by 3 h. In the absence of
A␤ binding proteins in the bottom chamber, the concentration of
A␤ in the bottom chamber reached ⬇1⁄2 the concentration in the top
chamber. In this assay, astrocyte-secreted apoE4, purified as described (22, 23), had a small but statistically significant effect (P ⬍
0.05) on increasing the mass of A␤ that reached the bottom
chamber. Interestingly, when m266 was present in the bottom
chamber, the amount of A␤ at equilibrium increased by more than
20-fold (Fig. 1), and 50% of the endogenous A␤ present in 1 ml of
CSF was drawn into the 75-l bottom chamber (Fig. 1). The
difference between the effect of m266 vs. that of apoE may be due
to the affinity of the molecules for A␤ as well as other factors. The
affinity of m266 for A␤ is in the low pM range whereas the affinity
of apoE is in the low nM range (24). Thus, m266 is able to act as
a strong A␤ ‘‘sink’’ in the presence of physiological buffers and
endogenous A␤ binding proteins. Other A␤ antibodies including
m3D6 and m10D5, effective antibodies in decreasing A␤ deposition
in vivo (25), were also able to act as A␤ sinks in this dialysis
experiment, although they were not as effective as m266 (data not
shown).
Because m266 was able to sequester A␤ in vitro, we next asked
whether it would have similar effects in vivo. For these experiments,
we used PDAPP⫹/⫹ transgenic mice (also referred to as APPV717F
transgenic mice; ref. 13 and 15–17), a mouse model of AD in which
a mutant human APP transgene (the amino acid at position 717 is
phenylalanine instead of valine) is expressed and results in producDeMattos et al.

Fig. 1. Anti-A␤ antibody m266 acts as an A␤ sink. (A) An in vitro assay was
developed to identify the relative efficiency of A␤ binding proteins on sequestering soluble CNS A␤. One milliliter of human CSF was placed in the top chamber
of a tube separated by a 25-kDa dialysis membrane from a bottom chamber that
contained 75 l of PBS. Human CSF used in these studies contained, on average,
10 ng兾ml of A␤Total (2.5 pmol兾ml). (B) The % A␤ removed from the top chamber
was determined by A␤ ELISA analysis of both the top and bottom chamber (n ⫽
4 per condition) after a 3-h incubation at 37°C. The bottom chamber contained
PBS ⫾ 20 g of the listed proteins (IgG and m266, 133 pmol; BSA, 332 pmol; apoE4,
585 pmol). Affinity-purified, astrocyte-secreted apoE4 lipoproteins, a known A␤
binding protein, sequestered significantly more A␤ (3.86%, P ⬍ 0.05) to the
bottom chamber than nonspecific mouse IgG (2.18%) or BSA (2.64%). The A␤
antibody m266 was dramatically more efficient at sequestering CSF A␤ (48.91%)
to the bottom chamber as compared with all other conditions tested (P ⬍ 0.001).
Data were analyzed with ANOVA followed by post hoc Tukey’s test.

tion of human A␤ in the CNS (26). In addition, we used an A␤
ELISA that specifically detects human and not mouse A␤ (see
Materials and Methods) (20). We assessed the concentration of
plasma and CSF A␤ both before and 24 h after i.v administration
of 500 g of m266 or PBS to PDAPP mice. Levels of plasma A␤Total
were similar in both groups of mice before treatment (PBS: 160.5 ⫾
29 pg兾ml, n ⫽ 6 vs. m266: 141.9 ⫾ 12.3 pg兾ml, n ⫽ 9; mean ⫾ SEM).
To assess the concentration of A␤Total that was not bound to m266
after injection, all plasma samples were treated with protein G,
which binds IgG, to remove any m266-A␤ complexes. Mean plasma
A␤Total levels in PBS-injected animals were 140 pg兾ml and were
unchanged as compared with the values before treatment (Fig. 2A).
By contrast, in m266-treated mice, plasma A␤ not bound to m266
was virtually undetectable (Fig. 2 A). To confirm the presence of A␤
bound to m266 in vivo, plasma samples of m266-treated mice were
run on acid-denaturing gels either before or after immunoprecipitation with protein G followed by Western blotting with A␤
antibodies. A strong signal, which was depleted by protein G, was
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over 5 months was bound to A␤ deposits, brain sections from
9-month-old PDAPP⫹兾⫹ mice that contained A␤ deposits and had
been treated with either m266, saline, or control IgG were used.
Tissue processing and immunostaining was performed as described
(15, 17). Tissue from all groups of animals was incubated with
fluorescein-labeled anti-mouse IgG (Vector Laboratories) and
then examined under a fluorescent microscope. No specific staining
of A␤ deposits was seen in any of the groups. In contrast, when
applying m266 to sections before incubation of the sections with
anti-mouse IgG, A␤ deposits were clearly detected.

detected at 4–8 kDa consistent with the presence of monomers and
probably dimers of A␤ (Fig. 2B). Based on standard curves, we
estimated that the amount of A␤ complexed with m266 was ⬇100
ng兾ml of plasma after several days; an increase in A␤ mass of
⬇1,000-fold over endogenous plasma A␤ in untreated PDAPP
mice. Human APP and human A␤ in PDAPP mice are produced
almost solely in the brain (Fig. 2C). Thus, the finding of a dramatic
increase of plasma A␤ levels in m266-treated animals strongly
suggests that circulating m266 acts as a peripheral A␤ sink, facilitating flux of A␤ from a central to peripheral compartment.
If the presence of m266 in the circulation acutely alters the
dynamic equilibrium of both plasma and CNS A␤, we reasoned that
there might be a rapid detectable change in the concentration of A␤
in the extracellular compartment within the CNS. Because the
concentration of many molecules in the CSF reflects to some extent
their concentration in the extracellular space of brain, we asked
whether there were any changes in the concentration of CSF A␤ in
m266-treated animals. As in Fig. 2 A, 3-month-old PDAPP mice
were injected with either PBS or m266 i.v., and A␤40 and A␤42 levels
were assessed in CSF. By 3 h after m266 injection, there was a
significant, 2-fold increase in A␤40 levels and an insignificant
increase in A␤42 (Fig. 2D). At both 24 and 72 h, there was a
significant 2- to 3-fold increase in both A␤40 and A␤42 (Fig. 2D).
Denaturing gel analysis followed by A␤ Western blotting of pooled
CSF revealed a similar increase in A␤ in m266-treated mice (Fig.
2D). The efflux of A␤ through brain interstitial fluid, which is
reflected to some degree by CSF levels, may account for the
observed increase in CSF A␤. To assess the concentration of m266
that can access CSF, we injected biotinylated m266 (500 g i.v.) into
adult Swiss–Webster mice. Twenty four hours later, we determined
that the concentration of the antibody was 12.0 ⫾ 0.95 ng兾ml (n ⫽
4), which should only be able to account for an increase of A␤ of
less than 1 ng兾ml.
To directly assess whether m266 acts as a peripheral A␤ sink in
vivo, we infused 1 g of A␤40 into the CSF compartment via the
cisterna magna of wild-type (Swiss–Webster) mice. Just before
intraventricular A␤ administration, the mice were treated with 200
g of biotinylated m266 or PBS i.v. In the PBS-treated mice, A␤
could be detected in plasma after several minutes, with peak levels
of 1,500 pg兾ml after 30 min (Fig. 3A). Much greater levels of A␤
were detected in the plasma of m266-treated mice. The amount of
plasma A␤ reached levels 64-fold higher (47,700 pg兾ml) at 60 min,
and there was a 365-fold increase (92,488 pg兾ml) by 3 h as compared
with PBS-treated mice at the same time points (Fig. 3).
Fig. 2. m266 sequesters A␤ in vivo. (A) Three-month-old PDAPP⫹/⫹ mice were
treated with PBS (n ⫽ 7) or 500 g of m266 (n ⫽ 9) i.v. Twenty-four hours after
m266 administration, plasma was analyzed for A␤Total by RIA. Before analysis,
all plasma samples were first treated with protein G to remove A␤ complexed
to m266. (B) In the first three lanes, 20 l of plasma from PDAPP mice (24 h after
administering 500 g of m266 or PBS i.v.) was run on acid-urea gels followed
by Western blotting for A␤ with m6E10 (Senetek, Napa, CA). Lanes 4 and 5
demonstrate that the plasma A␤, from 20 l of m266-injected mice, can be
completely cleared with protein G treatment for animals treated with m266.
In lanes 6 and 7, the protein-G beads from the 20 l of plasma from lanes 4 and
5 were washed, denatured in formic acid, and analyzed. Lane 8 represents the
protein G beads from 20 l of plasma from a PBS-injected mouse. (C) Tissues
collected from adult PDAPP⫹/⫹ mice were homogenized in a buffer containing
1% SDS. One hundred micrograms of total protein from each lysate was
subjected to reducing 8% SDS兾PAGE and analyzed by Western blotting for
human APP with m6E10. (D) CSF A␤40 and A␤42 was determined by RIA from
3-month-old PBS- (n ⫽ 23) and m266-treated PDAPP mice 3 (n ⫽ 9), 24 (n ⫽ 5),
and 72 h (n ⫽ 9) after i.v. injection of m266 as above. There was significantly
greater A␤40 in the CSF of the m266-treated mice at 3, 24, and 72 h and A␤42
at 24 and 72 h (*, P ⬍ 0.05; **, P ⬍ 0.0001, ANOVA followed by post hoc Tukey’s
test.). Two microliters of CSF from each mouse per treatment group was
collected, pooled (15 l total), and subjected to acid urea gels followed by
Western blotting with A␤-specific antibodies.
8852 兩 www.pnas.org兾cgi兾doi兾10.1073兾pnas.151261398
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Fig. 3. i.v. m266 detects rapid efflux of exogenous and endogenous A␤ from
CNS into plasma. (A) One microgram of A␤40 was dissolved into 5 l of rat CSF
to keep it soluble and was then injected into the subarachnoid space of the
cisterna magna of wild-type Swiss–Webster mice that had previously received
either PBS (n ⫽ 3) or 200 g of biotinylated m266 (n ⫽ 3, i.v.). At different time
points after treatment, plasma A␤Total was determined by A␤ RIA. (B and C)
Either 200 g (n ⫽ 3) or 600 g (n ⫽ 3) of m266 was injected i.v. into
3-month-old PDAPP⫹/⫹ mice. Before and at different time points after i.v.
injection, the plasma concentration of A␤ bound to m266 was determined by
RIA and each value is presented as mean ⫾ SEM. (B) The amount of A␤ bound
to m266 is illustrated up to 4 days after treatment. (C) The time course over the
first several hours for all animals is shown.

Given the effect of m266 on exogenously administered A␤ to the
central compartment, we next determined the effect of m266 on
endogenously produced A␤. By administering biotinylated m266
into the plasma of PDAPP mice and use of an RIA, we were able
DeMattos et al.
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to accurately quantify the time course and absolute levels of
endogenous plasma A␤ bound to m266. After i.v. administration of
200 or 600 g of m266, A␤Total bound to m266 rapidly increased
from basal levels of 150 pg兾ml to levels of over 100 ng兾ml by 4 days
(Fig. 3B). From analysis of the early time points of the curve (Fig.
3C), we determined that the rate of entry of A␤Total into the plasma
of PDAPP mice was 42 pg兾ml per min in the presence of saturating
levels of m266. A component of this net increase in plasma A␤
could be due to a decrease in degradation or peripheral clearance.
However, the effects of m266 on plasma A␤ levels in both wild-type
and PDAPP mice along with the acute effects of m266 on CSF A␤
strongly suggests that the presence of circulating m266 results in a
change in the equilibrium (increased efflux and兾or decreased
influx) of A␤ between the CNS and plasma.
To determine whether administration of m266 could prevent A␤
deposition in the brain, PDAPP mice were treated with either PBS
(n ⫽ 14), control IgG (n ⫽ 13), or m266 (n ⫽ 14) (randomly
assigned) every other week beginning at 4 months of age (before A␤
deposition). Mice then were killed at 9 months of age, and A␤
deposition was determined by quantitative immunostaining. By 9
months of age, 6兾14 and 5兾13 mice in groups treated with PBS and
control IgG, respectively, had more than 50% of the cortex overlying the dorsal hippocampus occupied by A␤ deposits. In contrast,
only 1兾14 mice treated with m266 had this level of A␤ deposition
(P ⫽ 0.02, 2 test, Fig. 4A). Additionally, the levels of A␤ in brain
homogenates also were significantly reduced in m266 mice as
assessed by ELISA (Fig. 4, legend). Unexpectedly, almost 50% of
the animals in all groups still had not developed A␤ deposition by
9 months of age. The latter appears to be due to parental origin of
individual mice in our cohort because even though all mice studied
were confirmed to be PDAPP⫹/⫹, high levels of A␤ deposition at
this age were observed only in mice derived from 4兾8 breeding pairs
(high pathology litters). Mice derived from the other four breeding
pairs were virtually free of A␤ deposits (low pathology litters).
Using parental origin as a covariate, there was a strong, significant
effect of m266 in reducing A␤ deposition (P ⫽ 0.0082, Fig. 4B).
Previous studies have demonstrated rapid transport of exogenous A␤ between CNS and plasma (8, 9, 19). Here, we
demonstrate that the central domain monoclonal A␤ antibody
266 can act as an A␤ sink both in vitro and in vivo, and that
parenteral administration of m266 can alter the equilibrium of
A␤ between the central and peripheral compartments. These
findings combined with the marked reduction in A␤ deposition
observed after m266 administration to PDAPP mice suggest that
antibody-mediated change in A␤ efflux from (or influx to) brain
is an important mechanism by which m266 suppresses AD
pathology. Thus, augmentation of A␤ clearance via parenteral
antibody administration may be a useful approach to preventing
and treating amyloidoses of the CNS such as AD.
The current understanding of A␤ catabolic and clearance processes in vivo that lead to multiple CNS compartments of A␤ (cell
associated, interstitial fluid, and CSF) are poorly understood.
Recent in vivo work from Zlockovic and colleagues (9, 18, 19, 27)
have identified efficient receptor-mediated transport mechanisms
for A␤ at the blood brain barrier. They have shown that this
transport of A␤ is bidirectional; A␤ is transported from the CNS to
plasma and from plasma to the CNS. Thus peripheral A␤ must
influence the overall CNS catabolic equilibrium. Our data suggest
a novel mechanism for altering CNS A␤ is to either increase efflux
of A␤ from CNS to plasma and兾or decrease A␤ influx from plasma
into CNS. Peripheral m266 administration almost certainly negates
any A␤ influx into the CNS from the periphery, because unbound
A␤ is virtually absent in treated animals. Acute m266 treatment of
the transgenic mice results in a rapid 2- to 3-fold increase in CSF
A␤ concentration. The increase in CSF A␤ levels is likely to
represent, at least in part, a shift or efflux from a CNS pool of A␤
that normally would reside or be catabolized within the brain. In
light of this, it is interesting to note that exactly the opposite occurs

Fig. 4. Chronic administration of m266 decreases A␤ burden in PDAPP mice.
Four-month-old PDAPP⫹/⫹ mice were treated every 2 weeks for 5 months with
saline (n ⫽ 14), m266 (n ⫽ 14, 500 g), or control mouse mAb (n ⫽ 13, control IgG,
100 g, PharMingen), all administered i.p. The % area covered by A␤ immunoreactivity as identified with a rabbit pan-A␤ antibody (BioSource International,
Camarillo, CA) was quantified in the cerebral cortex immediately overlying the
dorsal hippocampus as described (35). (A) At 9 months of age, about half of each
group had still not developed A␤ deposits. In PBS- and IgG-treated animals, 6兾14
and 5兾13 mice, respectively, had greater than 50% of the cortex covered by A␤
staining. In contrast, only 1兾14 m266-treated mice had this level of A␤ staining.
The proportion of mice with this level of A␤ staining was lowered by treatment
with m266 (P ⫽ 0.02, 2 test). Levels of PBS-soluble and insoluble A␤ in cortex of
PBS and m266 treated groups were as follows (mean A␤ in ng兾mg protein ⫾ SEM):
soluble A␤Total, PBS, 0.115 ⫾ 0.019, m266, 0.06 ⫾ 0.007, P ⫽ 0.01; insoluble A␤Total,
PBS, 4.64 ⫾ 1.62, m266, 1.4 ⫾ 0.34, P ⫽ 0.06; soluble A␤42, PBS, 0.026 ⫾ 0.002,
m266, 0.020 ⫾ 0.002, P ⫽ 0.04; insoluble A␤42, PBS, 2.66 ⫾ 1.18, m266, 0.62 ⫾
0.166, P ⫽ 0.09. (B) The variability in A␤ deposition within the groups was related
in some way to parental origin. Even though all mice used were PDAPP⫹/⫹
transgenic mice, plaque burdens of 50% or greater were only seen in mice derived
from four of eight breeding pairs (high pathology litters). Most mice from the
other breeding pairs were free of plaques (low pathology litters). Using parental
origin as a covariate, there was a strong effect of m266 in reducing A␤ burden.
When comparing m266 to controls in all groups (high and low pathology litters),
P ⫽ 0.0082. When comparing m266 to controls in only the high pathology litters,
P ⫽ 0.00025.
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in AD patients, where CSF A␤ is decreased (28), and there is a
progressive shift of A␤ from soluble to insoluble pools as the disease
progresses (29). Additionally, there is an emerging literature of in
vitro studies, demonstrating that plaque nucleation may be occurring intracellularly in the endocytic pathway before A␤ forms large
extracellular aggregates in plaques in the extracellular space (30–
33). We postulate that the presence of m266 in the peripheral
compartment alters the transport and dynamic equilibrium of A␤
between brain and plasma. This altered equilibrium favors peripheral clearance and catabolism instead of deposition within the brain.
In contrast to our findings demonstrating effects of m266 on
soluble A␤, a recent study using PDAPP mice concluded that the
anti-amyloid effects of certain anti-A␤ antibodies (not m266) are
due to their entry into the CNS followed by local antibody (Fc)mediated A␤ plaque clearance (25). Bard et al. (25) provide
evidence from ex vivo and in vitro experiments in which the presence
of added anti-A␤ antibody induced exogenously added microgliamediated clearance of A␤ deposits in brain slices. In a recent in vivo
study, anti-A␤ antibodies were applied directly on the surface of the
cortex of PDAPP mice with a resulting decrease in A␤ deposits in
the immediate vicinity of their application (34). Although it is
conceivable that this mechanism contributes to the effects of some
peripherally administered antibodies, our findings that demonstrate
that m266 can rapidly sequester all plasma A␤ and change soluble
A␤ metabolism in both nonplaque and plaque bearing animals
suggest that this latter mechanism probably underlies the ability of
parentally administered m266 to decrease A␤ burden in PDAPP
mice. Importantly, we found no evidence that m266 bound to A␤
in plaques of m266-treated mice (see Materials and Methods).
Further, other mAbs previously found to be effective at suppressing
A␤ deposition in vivo (m3D6 and m10D5) (25) are able to act as A␤
sinks in our dialysis experiments (data not shown). In addition to
these considerations, we cannot, however, exclude the possibility
that small amounts of m266 enter the brain and sequester a soluble,
toxic A␤ species.
Our findings have important implications for understanding the
normal metabolic and clearance pathways for other brain-derived
peptides in addition to A␤. Our data suggest that antibodies as well
as other binding proteins兾molecules present outside the bloodbrain barrier may serve to facilitate clearance of soluble peptides
such as A␤ out of the CNS. Identification of other key molecules,
which under physiological conditions influence plasma A␤ clearance, may lead to new insights into plasma A␤ clearance and
additional ways to block CNS A␤ deposition. Given the relatively
large volume of distribution of the peripheral (circulation) compared with central compartments, the addition of anti-A␤ or other
antipeptide antibodies could serve to quickly and efficiently alter
the clearance and effect of biologically active peptides in the brain.
Generation of this peripheral sink mechanism via administration of
humanized mAbs may be useful for treating a number of disorders
characterized by abnormal protein accumulation in the extracellular space, both centrally and peripherally.
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