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Figure 6. Overexpression of adiponectin additionally attenuates
thrombus formation in WT mice. (A) Platelet aggregation in PRP
obtained from WT mice injected with either Ad-Bgal or Ad-APN.
PRP (300x10%ul) obtained from WT mice injected with either
Ad-Bgal {black line) or Ad-APN (gray lins) was stimulated with
coliagen or PAR4-TRAP (n=4). Administration of Ad-APN signifi-
cantly attenuated piatelet aggregation in WT mice. (B) Human
recombinant adiponectin (40 pg/mb, gray line) or PBS ({pblack
line) was added to PRP (300x10%/ul) from contro} subjects.
Platelets were stimulated with collagen (n=7). (C) He-Ne laser-
induced thrombus formation in WT mice injected with either
Ad-Bgat or Ad-APN. Administration of Ad-APN in WT mice addi-
tionally reduced the total thrombus volume in the carotid artery
thrombus mode! (n=7, P<0.05).

effect of adiponectin on vascular cells, we examined in vitro
thrombus formation on a type I collagen-coated surface under
flow conditions, as well as platelet aggregation in APN-KO
mice. Thus, the enhanced platelet function in APN-KO mice
was still evident even in the absence of vascular cells.
Moreover, human and mouse recombinant adiponectin atten-
uated the aggregation response obtained from control human
subjects and from APN-KO mice, respectively. Thus, adi-
ponectin inhibits platelet function. However, the mechanism
by which adiponectin attenuates platelet aggregation and
arterial thrombus formation in vivo remains unclear. During
thrombogenesis, platelets adhere to altered vascular surfaces
or exposed subendothelial matrices, such as collagen, and
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then become activated and aggregate 10 each other.'® The
thrombus formed in APN-KO mice appeared to be stable and
more resistant to the increased shear stress, without affecting
the initiation time for thrombus formation in carotid artery
injury experiments, as weli as in flow chamber perfusion
experiments. In addition, preincubation of collagen with
recombinant adiponectin did not inhibit platelet adhesion on
collagen under static conditions. Thus, it is unlikely that the
inhibitory effect of adiponectin is mediated by the inhibition
of platelet binding to collagen. These characteristics are quite
distinct from Clg-TNF-related protein-1, which belongs to
the same family as adiponectin and inhibits thrombus forma-
tion by interfering with platelet—collagen interaction.?” We
confirmed that transcripts for AdipoR1 and AdipoR2 were
present in mouse and human platelets and CMK cells.
Although the platelet—platelet interaction appeared to be
enhanced in APN-KO mice, we did not detect any difference
in agonist-induced ay,8; activation or P-selectin expression
between APN-KO and WT mice by flow cytometry. Based on
these results, it is possible that adiponectin may inhibit
anpBr-mediated intracellular postligand binding events. Alter-
natively, previous studies have shown that adiponectin is
physically associated with many proteins, including o,-
macroglobulin, thrombospondin-1 (TSP-1), and several
growth factors.52328 Interestingly, TSP-1, after secretion
from platelet « granules, may participate in platelet aggrega-
tion by reinforcing interplatelet interactions through direct
fibrinogen-TSP-fibrinogen and TSP-TSP crossbridges.?*° In
this context, it is also possible that it may interfere with
interplatelet interactions in platelet aggregation. Additional
studies to clarify the mechanism of adiponectin are currently
under way.

In conclusion, our present study revealed that adiponectin
acts as an endogenous antithrombotic factor. Although it is
possible that the in vivo antithrombotic effect of adiponectin
may be partly mediated by its action on vascular cells, our
present data clearly indicate that adiponectin affects platelet
function in the absence of vascular cells. In addition, the
overexpression of adiponectin in WT mice attenuates in vivo
thrombus formation, as well as the in vitro platelet aggrega-
tion response. Our data provide a new insight into the
pathophysiology of ACS in nonobese, as well as obese,
subjects, and adiponectin (and its derivatives) may be a new
candidate for an antithrombotic drug.
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