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ABSTRACT

CD36 is a multifunctional membrane receptor present on mononuclear
phagocytes, platelets, and other cells that serves as a scavenger receptor
for oxidized phospholipids, apoptotic cells and certain microbial patho-
gens. On macrophages, CD36 interaction with oxidized LDL (oxLDL)
triggers a signaling response that is pro-inflammatory and pro-athero-
genic. The signaling pathway involves activation of src-family kinases,
MAP kinases, and Vav family guanine nucleotide exchange factors and
results in ligand internalization, foam cell formation and inhibition of
migration. On platelets, CD36 interaction with oxLDL and cell-derived
microparticles transduces intracellular signals that render them more
reactive to low concentrations of classical agonists. In vitro studies and in
vivo experiments in CD36 null mice have revealed an important mecha-
nistic role for CD36 in atherosclerosis and thrombosis. Identification of the
precise CD36 signaling pathways in specific cells elicited in response to
specific ligands may yield novel targets for drug development in athero-
thrombotic disorders.

CD36 is an 88,0000MW glycoprotein that contributes to the genesis
of several important pathological processes highly relevant to athero-
sclerosis and thrombosis. Its gene is a member of an evolutionarily
conserved family that in vertebrates also includes SRB1 (Scavenger
Receptor B1), a cellular receptor for high density lipoprotein, and
LIMP2, a lysosomal integral membrane protein of unclear function (1).
CD36 has an unusual structural organization, with two transmem-
brane domains, two very short intracytoplasmic domains, and a large
heavily glycosylated extracellular domain. Both of the intracellular
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domains contain pairs of cysteines that are fatty acid acylated, and
thus presumably closely apposed to the inner leaflet of the cell mem-
brane (2).

CD36 is expressed on the surface of platelets, adipocytes, skeletal
and cardiac myocytes, capillary endothelial cells, most professional
phagocytes, and epithelial cells in gut, kidney and breast (3). This
diverse range of expression reflects its multi-functionality. CD36 in-
dependently binds three major classes of extracellular ligands and
effects different cellular functions in a tissue and cell-specific context.
It was first identified as a receptor for the matrix glycoprotein throm-
bospondin-1 (4), and later shown to bind to several other proteins that
contain the so-called thrombospondin type-1 structural homology re-
gion (TSR), including thrombospondin-2 and brain angiogenesis in-
hibtitor-1 (5). On capillary endothelial cells the interaction of CD36
with TSR-containing proteins mediates a potent anti-angiogenic, pro-
apoptotic response (6).

CD36 is also known as FAT (fatty acid translocase) because it binds
long chain free fatty acids and facilitates their transport into cells (7).
On myocytes this serves to supply the cells with an energy source for
beta-oxidation, while on adipocytes it results in lipid storage. In the
gut, CD36 participates in fat and fat-soluble vitamin absorption. Re-
cent studies of CD36 orthologs in insects showed that CD36 family
members are expressed on sensory cells on antennae where they par-
ticipate in mediating a signaling response to fatty acid-derived pher-
omones, thus mediating social and sexual behavior (8). In rodents, a
fatty acid sensing function for CD36 has been shown in taste buds and
proximal gut. The former mediates preferential feeding behavior for
fatty food and the latter serves to prepare the more distal gut for an
incoming fatty meal.

The remainder of this manuscript will focus on the role of CD36 in
macrophage and platelet biology and in this context, on its third major
function—as a pattern recognition or “scavenger” receptor. Studies of
insects and mice (9, 10) revealed that CD36 is part of the innate
immune system, recognizing molecules present on the surface of cer-
tain microbial pathogens, including staphylococcus, myocbacteria and
fungi, mediating their clearance by phagocytic cells. As with many
innate immune receptors, CD36 also recognizes and scavenges endog-
enously derived molecules, including oxidized low density lipoproteins
(oxLDL) (11), advanced glycated proteins, fibrillar A� amyloid pep-
tides, and components on the surface of apoptotic cells, cell-derived
microparticles and shed photoreceptor outer segments (12, 13).

Our lab has been particularly interested in oxLDL because of its
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pathogenic role in atherosclerosis. An early step in the atherogenic
process is transmigration of blood monocytes across an injured or
dysfunctional area of endothelium into the sub-endothelial space (in-
tima) where they differentiate into macrophages (14). LDL particles
also cross the endothelium and become trapped in the intima connec-
tive tissue. Under the influence of pro-inflammatory cytokines, the
macrophages produce reactive oxygen and nitrogen species which ox-
idize the unsaturated phospholipids present in LDL. Once oxidized,
the LDL particles lose their affinity for the LDL receptor but gain
affinity for scavenger receptors, including CD36, and are thus inter-
nalized by intima macrophages. A unique feature of CD36 is that
expression of its gene is significantly up-regulated by the ligand. When
internalized, specific oxidized lipids present in oxLDL can serve as
ligands or precursors of ligands for the nuclear hormone receptor
PPAR� (15). This receptor, once engaged and activated, functions as a
transcription factor that drives expression of many metabolic genes,
including CD36. The net effect of these interactions is that in the
setting of abundant generation of oxLDL, CD36 expression on macro-
phages is increased and the uptake of oxLDL “loads” the cells with
cholesterol to the point where natural efflux pathways are over-
whelmed, creating what are called “foam cells”, the earliest visible
characteristic of the developing atheromatous lesion. We have hypoth-
esized that a modern “western” diet and lifestyle with its attendant
hyperlipidemia and oxidant stress converts a biological process origi-
nally evolved to be homeostatic (i.e. clearance of modified lipoproteins
from the vessel wall) to one that is pathologic—generation of foam
cells.

The development of a genetically targeted CD36 null mouse line has
played a critical role in defining the cellular functions of CD36 and in
demonstrating in vivo relevance to athero-thrombotic disorders (16).
Macrophages from CD36 null mice bind and internalize substantially
less oxLDL than do those from wild type mice and consequently do not
effectively form foam cells (17). The decrement is somewhat dependent
on the manner in which the LDL is oxidized, with the largest effects
seen with LDL oxidized by a highly relevant myeloperoxidase-based
system or by an in vivo method. Breeding CD36 null mice into several
different atherosclerosis-prone mouse strains, including apoE null and
LDL receptor null, substantially reduced the amount of plaque formed
in these animals. The degree of athero-protection differs in different
models, but all showed either smaller lesions or less complex lesions
(17–20). We reported up to a 70% reduction in total plaque area in high
fat diet fed apoE null mice and hypothesized that the amount of
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protection in different models relates to the level of systemic inflam-
mation and oxidant stress.

In considering the mechanisms by which CD36 promotes athero-
thrombotic activity in vascular cells we will review four important sets
of experimental results that led to the following conclusions:

1. CD36 recognizes and binds specific oxidized phospholipid moieties
in OxLDL

2. CD36 initiates an intracellular signaling cascade in macrophages
that provides a so-called “eat me” signal leading to oxLDL uptake
and foam cell formation

3. CD36 signaling pathways modulate cytoskeletal dynamics leading
to trapping of macrophages in plaque

4. CD36 signaling in platelets leads to a “hyper-active” state and
promotes thrombosis.

CD36 recognizes specific oxidized phospholipid species

De-lipidated oxLDL does not bind CD36, suggesting that the li-
gand(s) for CD36, unlike for SRA1, are most likely oxidized lipids,
perhaps oxidized phospholipids or oxysterols. Podrez and colleagues
from the lab of Stanley Hazen (21) used high performance liquid
chromatography to separate the component lipids of oxLDL and an in
vitro binding assay with CD36 cDNA transfected cells to identify those
fractions within the oxLDL particles that were recognized specifically
by CD36. They then utilized mass spectrometry to define the precise
molecular nature of the lipids in the CD36-binding fractions and syn-
thetic chemistry to verify that indeed the specific components bound to
CD36 with high affinity when incorporated into unilammelar phospho-
lipid liposomes (21). These oxidized phospholipids all share a common
structural motif; the unsaturated fatty acid in the sn-2 position of the
phosphatidyl choline is truncated at the site of the most proximal
double bond and contains either a terminal carboxylic acid or aldehyde
with a double bond in the beta position and an alcohol or ketone in the
gamma position (see Figure 1). Importantly these oxidized PC mole-
cules (now known as oxPCCD36) can be detected in reasonably abun-
dant levels within atherosclerotic plaque from experimental animals or
human subjects, but are absent or present in much lower levels in
normal arterial segments. They can also be detected in the circulation
of hyperlipidemic, pro-therogenic mice and human hyperlipemic pa-
tients with known atherosclerotic disease (22). More recent structural
analysis of oxLDL suggests that the truncated sn-2 oxidized lipid,
because of its hydrophilic nature, protrudes from the surface of particle
into the aqueous phase (much like a “whisker”) where it is thus
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accessible to bind CD36 (23). The Hazen lab has recently found similar
“signature” oxidized sn-2 phospholipids in the phosphatidyl serine
molecules expressed on the surface of apoptotic cells or shed photore-
ceptor outer segments, thereby showing that CD36 scavenging of cells
and cell fragments shares a common structural basis with scavenging
oxLDL (24). How this relates to recognition of components of microbial
pathogens, such as staphylococcal lipoteichoic acid, remains to be
determined. An important feature of oxPCCD36 is that they do not bind
to scavenger receptors unrelated to CD36, including SRA1, thus they
represent an ideal experimental reagent to determine those down-
stream consequences of oxLDL binding to cells that are mediated by
CD36.

Macrophage CD36 signaling cascades mediate oxLDL uptake and
foam cell formation

Studies from our lab and others had shown that despite an intracel-
lular structure lacking known signaling domains (e.g. kinase, phos-
phatase, g-protein binding, or scaffolding domains), CD36 is indeed
capable of transducing cell signals. On microvascular endothelial cells,
the anti-angiogenic activity of CD36 was shown to involve activation of
a specific src-family non-receptor tyrosine kinase, fyn, and a specific
mitogen-activated serine/threonine (MAP) kinase family member,
p38 (25). CD36 had been shown by several groups to co-immunopre-
cipitate with src-family members in platelets and endothelial cells. So
we hypothesized that the cytoplasmic domain of CD36 may function to
assemble a signaling complex in macrophages and other cells. Since
the N-terminal cytoplasmic domain is extremely short (5–7 amino acid
residues) and probably closely associated with the internal leaflet of
the plasma membrane, we focused our initial studies on the carboxy-
terminal domain. This region, while also quite short (13 amino acids),
contains a CXCX5K motif homologous to a region in the intracellular

FIG. 1. Structural features of oxPCCD36 - the signature CD36 ligands found in oxLDL.
Truncated oxidized unsaturated fatty acids in the sn-2 position of glycerol-phospholipids
containing a terminal aldehyde or carboxylic acid, a double bond in the beta position, and
a ketone or alcohol in the gamma position are ligands for CD36. X is OH or � O; Y is H
or OH.
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domain of CD4 and CD8 that is known to interact with signaling
molecules.

To address this hypothesis, we created a recombinant peptide con-
taining these 13 amino acids linked to a glutathione-S-transferase
(GST) tag, and used it to affinity-purify cytoplasmic proteins from
human monocytic cells (26). Several of these proteins were identified
by mass spectrometry and immunoblot, including the src family mem-
ber, Lyn, and the upstream MAP kinase kinase, MEKK2. We then
compared macrophages from CD36 null mice to those of wild type mice
to define the role of these signaling molecules in responses to oxLDL
and/or oxPCCD36. The key findings were that incubation of macro-
phages with oxLDL led to a dose- and time- dependent activation of the
MAP kinases JNK1 and JNK2. This was not seen in CD36 null cells
and was blocked if src kinases were inhibited with pharmacologic
agents. Importantly, the specific src family members, lyn and fyn were
co-precipitated with anti-CD36 antibodies from macrophages, with a
significant oxLDL-dependent enrichment of the activated form of lyn
in the CD36 signaling complex. The physiologic and patholologic rele-
vance of these findings were demonstrated by showing that aortic
tissue from atherosclerotic mice had significantly increased levels of
activated JNK compared to tissue from non-atherosclerotic aortae.
Also specific inhibition of JNK activation or JNK activity blocked
CD36-mediated uptake of oxLDL and markedly inhibited foam cell
formation in in vitro assays. Recent studies showing that mice genet-
ically deficient in JNK were protected from experimental atheroscle-
rosis further highlighted the importance of this pathway (27).

The CD36 signaling pathway also mediates other macrophage scav-
enger functions, for example uptake and clearance of microbial patho-
gens and of apoptotic cells. Stuart and colleagues showed that site-
directed mutation of specific amino acids (tyrosine463 or cysteine464) in
the carboxy-terminal cytoplasmic tail of CD36 abrogated microbial
uptake (28), suggesting that these sites are necessary for forming a
signaling complex. For some microbial ligands, including staph glyco-
lipids, CD36 acts as a co-receptor with toll-like receptor (TLR)-2 to
effect uptake (29); and for CD36-mediated uptake of apoptotic cells,
beta 3 or beta 5 integrins function as necessary co-receptors (30, 31).
CD36-mediated uptake of oxLDL or oxPCCD36 liposomes, however,
does not require either TLRs or integrins.

The most recent studies from our lab have attempted to define the
mechanisms by which Lyn and JNK contribute to CD36-mediated
foam cell formation (i.e. what are the downstream effectors). Members
of the Vav family of guanine nucleotide exchange factors (GEFs) have
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been identified as potential key signaling intermediates (32). These
molecules are activated by src-family kinases, and in addition to their
function in activating Rac and Rho family small molecular weight G
proteins, also function as scaffolds for a variety of relevant signaling
molecules including phospholipase C and the large MW GTPase, dy-
namin. In vitro, oxLDL induced rapid activation of macrophage Vav in
a CD36 and Src kinase-dependent manner, and in vivo, aortae re-
moved from western diet-fed hyperlipidemic mice showed significantly
more activated Vav protein than aortae from CD36 null mice fed the
same diet (33). Importantly, CD36-dependent uptake of oxLDL in vitro
and foam cell formation in vivo were significantly reduced in Vav null
macrophages concomitant with impaired calcium signaling and
PLC-�1 activation. Inhibition of dynamin, a Vav-interacting protein
that is involved in endocytic vesicle fission, blocked oxLDL uptake and
inhibited foam cell formation. Immunofluorescence microscopy studies
showed that mobilization of dynamin-2 by oxLDL was impaired in Vav
null cells, and that disruption of the CD36/Vav pathway caused a
defect in maturation of oxLDL-containing endocytic vesicles.

Macrophage CD36 signaling pathways modulate cytoskeletal
dynamics leading to trapping of macrophages in plaque

In addition to playing a key role in macrophage foam cell formation,
CD36 modulates other important pro-atherogenic and pro-inflamma-
tory macrophage phenotypes. For example, exposure of human mono-
cyte-derived macrophages to oxLDL activates the pro-inflammatory
transcription factor NF�b in a CD36-dependent manner (34). We have
focused recent studies on migration, because trapping of lipid-laden
macrophages in the arterial intima is a critical but reversible step in
the atherogenic process, and work from other labs many years ago
showed that oxLDL could inhibit migration and thus promote macro-
phage retention in lesions (35). We found using a murine in vivo assay
for macrophage migration out of inflamed peritoneum that oxLDL but
not native LDL completely inhibited emigration of wild type but not
CD36-null cells (36). In vitro, oxLDL also inhibited migration in a
modified Boyden Chamber assay and also induced rapid spreading,
actin polymerization, and loss of cell polarity in CD36-expressing, but
not CD36-negative macrophages. Mechanistically, these phenomena
were triggered by a CD36 signaling pathway that resulted in activa-
tion of focal adhesion kinase (FAK) by src-family kinases (probably
Lyn) coupled with inactivation of src homology 2-containing phospho-
tyrosine phosphatase (SHP-2). The latter was due to NADPH oxidase-
mediated generation of reactive oxygen species (ROS) with resulting
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oxidative inactivation of critical cysteine residues in the active site of
SHP-2. The net effect of these molecular events is that oxLDL induces
a sustained activation of FAK and this loss of ability to dynamically
regulate actin assembly and disassembly. Importantly, macrophage
migration in vitro in the presence of oxLDL could be restored by
treating the cells with antioxidants or NADPH oxidase inhibitors
which also restored dynamic activation of FAK. Recent unpublished
studies suggest that Vav family members may also be involved in this
pathway by contributing to Rac GTPase activation and thereby influ-
encing cell polarity. These studies identify CD36 and its downstream
signaling partners as potential targets for novel therapeutics aimed at
reversing atherogenesis.

CD36 signaling in platelets leads to a “hyper-active” state and
promotes thrombosis

CD36 was first identified as a platelet surface glycoprotein and
named glycoprotein IV or IIIb based on its migration on SDS-PAGE
gels (37, 38). Although initially thought to function as a collagen
receptor, this was not borne out as better reagents became available,
and for many years its function on platelets remained undefined. We
hypothesized that because of its capacity to recognize ligands such as
oxLDL, advanced glycated proteins, apoptotic cells and cell-derived
microparticles that are generated during many common chronic dis-
eases, including athersclerosis, diabetes, cancer and systemic inflam-
matory disorders, platelet CD36 could act as a circulating “sensor” for
these disease states. Furthermore, because of its potential to generate
intracellular signals, CD36 could perhaps contribute to the platelet
hyper-reactivity and pro-thrombotic state associated with these condi-
tions.

To test this hypothesis we first demonstrated that, indeed, oxLDL
and oxPCCD36 bind specifically and saturably to the surface of resting
platelets and that this binding can be blocked with monoclonal anti-
bodies to CD36 or by using platelets from CD36 null mice or CD36-
deficient human subjects (22). When platelets were incubated with
oxLDL at concentrations likely to be present in patients with athero-
sclerosis, we found that they became more sensitive to activation by
low doses of classic agonists, such as ADP. This could be detected as an
increase in platelet aggregation responses and by increased expression
of platelet activation markers, such as P-selectin and the activated
form of the fibrinogen receptor, integrin �IIb�3. These effects were not
seen if CD36 null platelets were used in the assays.

ApoE null mice fed a high fat “western” diet are a commonly used
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model of hyperlipidemia, oxidant stress and atherosclerosis. Eitzman
and colleagues showed that these mice are also a good model for
hyper-coagulability and the prothrombotic state associated with these
conditions (39). They form occlusive thrombi faster than wild type mice
when challenged with vascular injury, for example tail transection or
ferric chloride application to the carotid artery. We showed that ge-
netic deletion of CD36 in the apoE null strain “rescued” this prothrom-
botic phenotype (i.e. the tail vein bleeding times and carotid occlusion
times were indistinguishable from those of wild type mice on normal
chow diets). Importantly, when platelets from wild type mice, but not
CD36 null mice, were washed and re-suspended in plasma from the
high fat diet-fed apoE null mice, they became more sensitive to acti-
vation by low doses of ADP (22), suggesting that there is a platelet
“sensitizing” factor in hyperlipidemic plasma - probably oxLDL. These
studies thus mechanistically link CD36, hyperlipidemia and oxidant
stress to a pro-thrombotic phenotype.

The signaling pathway in platelets activated by CD36 is similar to
that seen in macrophages (40). OxLDL induces recruitment of Fyn and
Lyn to CD36 with preferential accumulation of the activated, phos-
phorylated form of Fyn. This then leads to rapid activation of Vav and
JNK family members. Pharmacologic inhibition of these signaling
molecules, or use of platelets from mice genetically deficient in them,
abrogates the hyper-reactivity of platelets induced by oxLDL in vitro.
In vivo studies in mice showed that hyperlipidemic animals had in-
creased “basal” levels of activated JNK in their circulating platelets
and increased evidence of JNK activation in experimentally induced
thrombi. Genetic deletion of Vav family members, like that of CD36,
rescued the high-fat diet induced prothrombotic phenotype in mice and
pharmacologic inhibition of JNK in wild type, but not CD36 null mice,
and prolonged thrombosis times, suggesting that the CD36 pathway
could be a therapeutic target for specific pro-thrombotic conditions.

Cell-derived microparticles are endogenous CD36 ligands that
participate in hemostasis and thrombosis

Microparticles (MP) are small (200-1000 nM) membrane bound ves-
icles that bud off of normal cells as a consequence of apoptosis and/or
cell activation. They can be derived from most circulating blood cells,
vascular endothelial cells and tumor cells, and can be detected in the
circulation of most normal human subjects (41). Their levels in the
blood can increase dramatically during certain diseases, and several
groups are exploring them as biomarkers for diagnostic and prognostic
purposes. For example, levels of leukocyte-derived MP may be in-
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creased in patients with acute and chronic inflammatory disorders,
endothelial-derived MP in patients with sickle cell disease and other
vasculopathies, platelet-derived MP in patients with athero-inflamma-
tory disorders, and tumor-derived MP in patients with cancer (42).
There is considerable interest in the role of MP in thrombosis. Since
MP express surface proteins reflective of their cell of origin, most atten-
tion in this regard has been on MP that express tissue factor, the
initiating agent in thrombin generation. Leukocyte-derived and tumor-
derived MP are particularly rich sources of circulating tissue factor. The
former may play an important role in normal hemostasis, while the latter
may contribute to the hyper-coagulable state associated with cancer (43).

A characteristic feature of MP is that like apoptotic cells, they lose
their membrane asymmetry and thus express anionic phospholipids,
such as PS on their surface. Since oxPS can serve as a CD36 ligand, we
hypothesized that MP (includng tissue factor-negative MP) could bind
specifically to CD36 on resting platelets and thereby contribute to
platelet activation under both normal and pathological conditions. To
test this hypothesis we developed fluoresecence-based microscopy and
flow cytometry assays to detect platelet-MP interactions (44). Using
MP derived ex vivo from cultured endothelial cells or monocytes or
isolated from human subjects we found that MP bind specifically to the
surface of resting platelets. Binding could be blocked by antibodies to
CD36 or competitive CD36 ligands (oxLDL) and binding was not de-
tected in platelets from CD36 null donors. Binding could also be
blocked by pre-incubating the MP with annexin V to mask exposed PS.
These studies thus showed that MP binding to resting platelets is
mediated by a physical interaction between the PS exposed on the MP
surface with CD36 on the platelet surface.

The functional consequence of platelet-MP binding is similar to that
of oxLDL binding; the platelets become more sensitive to aggregation
and activation by low doses of agonist, such as ADP. As expected, CD36
null platelets were not sensitized by MP. The in vivo relevance of these
observations remains to be fully explored, but intriguing data point to
an important role in both normal hemostasis and pathological throm-
bosis. Although CD36 null mice do not have a bleeding diathesis and
form thrombi at rates indistinguishable from wild type mice in re-
sponse to vascular injury induced by high doses of ferric chloride, we
found that the CD36 null mice had modestly prolonged times to form
occlusive thrombi in large and medium sized vessels (carotid arteries
and mesenteric venules and arterioles) in response to more modest
injury induced by low doses of ferric chloride (44). These data suggest
that endogenous CD36 ligands are generated during vascular injury
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(see model in Figure 2) and contribute to platelet activation. Indeed we
found immunological evidence for endothelial-derived MP in experi-
mentally induced thrombi in mice and showed that the thrombi from
CD36 null mice contained less endothelial MP immuno-reactivity than
those from wild type animals.

SUMMARY

CD36 plays a significant role in the pathogenesis of atherosclerosis by
serving as a highly specific receptor for oxidized phospholipids prevalent
in oxLDL. The interaction of oxLDL with CD36 triggers a signaling
cascade that is necessary for oxLDL uptake and foam cell formation and
that alters cytoskeletal dynamics and inhibits migration, thus contrib-
uting to trapping of foam cells within the atherosclerotic plaque. CD36 on
platelets also interacts with specific oxidized lipids in oxLDL and on the
surface of MP and triggers an analogous signaling cascade that renders
platelets more sensitive to activation by classic agonists and thereby
promotes hemostasis and pathological thrombosis. CD36-mediated sig-
naling pathways are cell context dependent, but as shown in the model in
Figure 3, are defined by certain common themes, such as recruitment of
src-family kinases and activation Vav family guanine nucleotide ex-
change factors and specific MAP kinases. Careful dissection of CD36
signaling pathways in the context of specific cells and ligands may yield
novel insights for drug development of a variety of disorders. Because

FIG. 2. Model of microparticle MP-platelet interactions during thrombus formation.
Vascular injury is induced experimentally by overlaying a piece of filter paper saturated
with ferric chloride (FeCl3) on the adventitial side of a blood vessel. This induces oxidant
stress, formation of reactive oxygen species (ROS) and endothelial injury with MP
release. The MP then interact with platelets in a CD36-dependent manner, enhancing
platelet reactivity and becoming incorporated into the developing thrombus.
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CD36 ligands are generated in vivo by oxidant stress, hyperlipidemia,
inflammation and cancer, CD36 might mechanistically link these pro-
cesses to vascular pathology. Thus, targeting CD36 and/or its signaling
pathway may provide a novel approach for development of anti-throm-
bosis and anti-atherosclerosis therapies relevant to specific high risk
states. Importantly, CD36 deficiency in humans is not rare and is not
associated with any significant pathologic phenotype, including excess
bleeding. Similarly, CD36 null mice are phenotypically normal under
most conditions. These observations strongly suggest that targeting
CD36 pharmacologically is feasible.

FIG. 3. Model of CD36 signaling in platelets and macrophages. CD36 binds to oxLDL
or MP via a specific domain in the extracellular domain, triggering an interaction of
active fyn and lyn src family kinases with its intracytoplasmic C-terminal domain.
Downstream events include activation of focal adhesion kinase (FAK), upstream MAP
kinase kinases (MKKK and MKK), the effector MAP kinase JNK, and the guanine
nucleotide exchange factor Vav; generation of reactive oxygen species (ROS); and oxi-
dative inactivation of the phosphatase SHP2. Together these molecular actions in
macrophages lead to ligand internalization and foam cell formation as well as unregu-
lated actin polymerization and loss of cell polarity causing a migration defect and
trapping of the cells in athero-inflammatory lesions. In platelets these signaling events
lead to enhanced platelet reactivity and promote thrombosis.
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