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Abstract

Aging is a maor risk factor for neurodegenerative disorders, such as Alzheimer's
disease (AD). The pathologica hallmarks of AD brains include cortical atrophy,
neurofibrillary tangles and senile plagues. The amyloid-3 (AB) is the mgor constituent of
senile plagues. The A is present in a soluble, non-toxic form in al human brains, mainly as
a 39-43 amino acid sequence. Deposition of A3 in senile plaques and in the walls of cortical
and leptomeningeal blood vessels is a hallmark of AD. A is derived from proteolytic
cleavage of amyloid precursor protein (APP). APP is abundantly expressed in the platelet
a-granule. The AB1-40 is the dominant form associated with blood vessel amyloid; whereas
the longer species A;.42, which are less soluble and more cytotoxic, are the dominant forms
found in senile plagues. Because neurons secrete substantial amounts of A, intracerebra
deposition of A3 may occur locally. However, cerebral vascular amyloid deposits may be
derived in part from circulating AP. Indeed, human platelets contain high levels of
membrane-associated and soluble forms of APP, which upon platelet activation, the cleaved
APP isreadily released by platelets and may contribute to more than 90% of circulating APP.
The resting plasma concentration of APP is low ( 60 pM), assuming a physiological
concentration of 3 x 108 platelet/ml of blood, degranulation is reported to contribute about 30
nM of APP in blood. In addition, platelets may also be a source of A3 detected in whole
blood. The AR, like APP, is aso released upon platelet activation. Therefore, much higher
localized concentrations of APP and A3 could be achieved when platelets accumulate at the
site of vascular injury. The platelet therefore represents an efficient means of targeting the
release of high doses of APP and AP into a generating thrombus. To date, little is known
concerning the effect of APP and/or A3 in platelets in in vitro and in vivo studies. In our
studies, we found that the SAPPa (3-15 nM) can effectively inhibit the platelet aggregation.
SAPPa dose-dependently inhibited the aggregation induced by collagen, ADP, and AA.
Contrariwise, A (0.5-2 uM) potentiated platelet aggregation and ATP release by collagen
(0.5 pg/ml) and ADP (4 pM) in human platelet suspensions. Furthermore, A aso
potentiated [Ca?*]i mobilization in human platelet suspensions stimulated by collagen (0.5
pg/ml). Our studies also consist with the previous results with SAPPa and AP exhibit
opposite effectsin platelet activation.

Therefore, we want to further evaluate the tyrosine phosphorylation (pp72°", pp125™¥,
pp60“ ¢ and JAK family kinase), free radica and NO formatioins; (2) quantitative and
gualitative analysis of APP and A in platelets by HPCE, TEM, and confocal microscope.
Through these studies, we will obtain a better insight into the detailed different mechanisms
and activities of APP and AP in platelets, and further understand physiologicaly and
pathologicaly relevant functions for APP and AP as feedback regulator during platelet
activation.

Keywords Alzheimer’sdisease, 3-amyloid, amyloid precursor protein, platelets.
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Figurel. Effect of SAPPa on collagen (1 pg/ml)-induced aggregation on human platelet
suspensions. Platelets were preincubated with sSAPPa (3-15nM) and stirred for 3 min, then
collagen was added to trigger the aggregation (lower tracings) and ATP release (upper
tracing). Luciferin-luciferase mixture (20 pul) was added 1 min before the agonist in order to

measure the ATP release.
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Figure 2. Concentration-inhibition curves of SAPPa on collagen (1 pg/ml, o )-, ADP (20
MM, )- thrombin (0.01 U/ml, O)-, AA (60 uM, )-induced platelet aggregation of human
platelet suspension. Human Platelet suspensions were preincubated with various
concentration of SAPPa (3-15nM) at 37  for 3 min, and agonists were then added to trigger
aggregation. Data are presented as percentage of the control (means+ S.E.M., n=4).
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Figure 3. Effect of AB on collagen (0.5 pg/ml)-induced aggregation on human platelet

suspensions. Platelets were preincubated with AB (0.5-2 uM) and stirred for 3 min, then
collagen was added to trigger the aggregation (lower tracings) and ATP release (upper
tracing). Luciferin-luciferase mixture (20 pul) was added 1 min before the agonist in order to

measure the ATP release reaction.
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Figure 4. Concentration-inhibition curves of A3 on collagen (0.5 pg/ml, o )-, ADP (4 uM,
)-,thrombin (0.01 U/ml, O)-, AA (40 uM, )-induced platelet aggregation of human
platelet suspenson. Human Platelet suspensions were preincubated with various
concentration of A (0.5- 2 uM) at 37  for 3 min, and agonists were then added to trigger
aggregation. Data are presented as percentage of the control (means = S.E.M., n=4).
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Figure 5. Effect of A3 on collagen-induced intracellular Ca2* mobilization of Fura 2-AM
loaded human platelets. Platelet suspensions were incubated with Fura 2-AM (5 puM) at 37

for 60 min, followed by the addition of collagen (0.5 pg/ml) in the absence or presence of A3
(0.5-2 uM), which was added 3 min prior to the addition of collagen (0.5 pg/ml).
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