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Effect of platelet-derived factor on vascular endothelial

dysfunction in diabetic rats.
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Fig. 1. Treatment with anti-platelet drugs has improved on
diabetic vascular dysfunction.The release of vasoactive me-
diators by platelets (left). Mechanisms underlying endothe-
lial dysfunction in mesenteric arteries in diabetic rats
(right). EC =endothelial cell, VSMC =vascular smooth mus-
cle cell, ATP=adenosine triphosphate, ADP =adenosine
diphosphate, 5-HT =5-hydroxytryptamine (serotonin), TXA.
=thromboxane A., P2=purinergic receptor, 5-HT R =sero-
tonergic receptor, TP =thromboxane receptor, EDHF =endo-
thelium-derived hyperpolarizing factor, eNOS =endothelial
nitric oxide synthase, NO =nitric oxide, AA=arachidonic
acid, COX=cyclooxygenase, PGI. =prostacyclin, PGs=pro-
stanoids.
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Fig. 2. Short-term (2 weeks) treatment with losartan sup-
presses nucleotide-induced contractions in GK rats. (A) and
(B) concentration-response curves for ATP-induced (A) or
UTP-induced (B) contractions in rings of mesenteric arteries
obtained from Wistar, GK, and losartan-treated GK rats.
Data are means + SE from 8-12 experiments. *P < 0.05, the
GK group vs. the Wistar group. #P < 0.05, the losartan-
treated GK group vs. the GK group.
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Fig. 3. Release of prostanoids [PGE. (A and E), PGF.. (B
and G), 6-keto-PGF.. (a stable metabolite of prostacyclin; C
and F), and thromboxane (TX) B. (a stable metabolite of TX
Az; D and H)] from rings of mesenteric arteries isolated from
Wistar, GK, and losartan-treated GK rats either without (A-
D) or with (E-H) stimulation by 3 x 10°* M ATP or 10"* M
UTP. | and J: effects of endothelial denudation or COX in-
hibitors (10°°* M Indo, 10”* M VAS, or 10°°* M NS-398) on PG
E. release from rings of mesenteric arteries isolated from
Wistar and GK rats upon stimulation with either 3 x 10" M
ATP (1) or 10°* M UTP (J). Data are means + SE from 6-12
experiments. *P < 0.05 vs. the Wistar group in (E), (G), and
(H). #P < 0.05, the losartan-treated GK group with UTP vs.
the GK group with UTP in (E) and (G). In (I) and (J), *P<
0.05 vs. the Wistar control group. #P < 0.05 vs. the GK con-
trol group. T P < 0.05 vs. the Wistar group with endothelium
denudation.
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Fig. 4. A and B: analysis of COX-1 (A) and COX-2 (B) pro-
tein expressions in mesenteric arteries from Wistar, GK, and
losartan-treated GK rats. Data are means + SE from 6-8 ex-
periments. *P < 0.05 vs. the Wistar group. #P<0.05, the
losartan-treated GK group vs. the GK group. Top: represen-
tative Western blot is shown (The same samples were loaded
on the same gel for COX-1; COX-2, and B-actin. Therefore,
the p-acting loading control blot in figure appeared to be the
same.) (C) Western blots for ATP (3x 10"*M)-induced or UTP
(10"* M)-induced cPLA. phosphorylation in mesenteri-
carteries obtained from Wistar, GK, and losartan-treated GK
rats. Ratios were calculated for the optical density of
phosphorylated (p-)cPLA. over that of cPLA.. Data are
means + SE from 6 experiments. *P<0.05 vs. the corre-
sponding Wistar group. #P <0.05, the losartan-treated GK
group vs. the GK group. " P<0.05, the losartan-treated GK
group with UTP vs. the GK group with UTP.
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Fig. 5. Effects of EP1 antagonist on PGE:-induced
vasocontraction in superior mesenteric artery rings from GK
rats. Concentration-response curves for PGE. (A) and
sulprostone (B) in the presence of 10°“ M L-NNA or 10°* M L-
NNA plus 107° M s¢19220, and for PGE. followingendothelial
denudation (C). Data, which are shown for superior mesen-
teric arteries from diabetic GK and control Wistar rats, are
means + SE (n =5 or 6). *P<0.05, GK vs. Wistar. #P<0.05,
Wistar vs. Wistar s¢19220." P<0.05, GK vs. GK s¢19220. * P
<0.05, GK sc19220 vs. Wistar sc19220.
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Fig. 6. Phosphorylation of PKC3s by EP3 agonist in supe-
rior mesenteric arteries from diabetic GK rats. Phospho-
PKCS§ (Thr*®) and total PKC§ protein contents were as-
sessed by Western blotting in superior mesenteric artery
rings stimulated with sulprostone (10”°M), or treated with
vehicle, for 10 min. (A) Representative blots are shown for
phosphorylation of PKC§ at Thr**® (p-PKC3) and for PKC
8 in Wistar and GK arterial rings stimulated with
sulprostone or without stimulation (vehicle), in each case
in the presence of 10"*M L-NNA. Bands forphospho-PKC &
(B) or total PKC3 (C), or for B-actin, were quantified, ra-
tios being calculated for the optical density of phospho- or
total PKC3 over that of B-actin. Data are means + SE
from eight experiments. *P<0.05, GK vs. corresponding
Wistar.
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Fig. 7. P2Y;:-agonist-mediated relaxation is impaired in dia-
betic superior mesenteric arteries. Concentration-response
curvesfor adenosine 5-diphosphate sodium salt (ADP) (A),
and adenosine 5’-triphosphate disodium salt (ATP) (B).
Data, which are shown for superior mesenteric arteries from
diabetic and control rats, are means + SE, with the number
of determinations being shown within parentheses. *P <0.05
vs. control.
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Fig. 8. Phosphorylation of endothelial NO synthase (eNOS)
at Ser™” by adenosine 5°-diphosphate sodium salt (ADP)
isreduced in superior mesenteric arteries from diabetic rats.
Phospho-eNOS (Ser*””) and total eNOS protein contents
were assessed by Western blotting in superior mesenteric
rings treated with ADP (3x 10"°M) or vehicle (basal) for 15
min. (A) Representative blots are shown for phosphorylated
eNOS (A:Ser™”), as well as for eNOS, in control and diabeti-
carterial rings, in each case with (ADP’) or without (‘Basal’)
stimulation with ADP. (B) Bands for eNOS and B-actin quan-
tified, ratios being calculated for the optical density of eNOS
over that of B-actin. (C) Quantification of eNOS
phosphorylation at Ser**”” (C). Ratios were calculated for the
optical density of phosphorylated p-eNOS over that of B-
actin. (D) Quantification of eNOS phosphorylation (D:
Ser*”): y-axis shows fold increase (vs. corresponding basal).
Data are means + SE, with the number of determinations
being shown within parentheses. *P<0.05 vs. corresponding
control.
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Fig. 9. Effect of platelet on ACh-induced relaxation. Con-
centration-response curves for ACh-induced (A) or SNP-
induced (B) relaxations in rings of carotid arteries obtained
from control rats. Ordinate shows relaxation as a percentage
of phenylephrine-induced contraction. Carotid arteries were
exposed for 30 min to platelet isolated from control rats and
STZ rats. Data are means + SE for 5 experiments. *P <0.05
the control PLT-treated group vs. the STZ PLT-treated
group.
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Fig. 10. Treatment with microparticles from STZ rats sup-
presses ACh-induced relaxation in rings of carotid arteries
obtained from control rats. Carotid arteries were treatment
for 24 h to microparticles isolated from control groups (+Con-
trol MP), STZ groups (+STZ MP) or vehicle.Concentration-
response curves for ACh-induced (A) or SNP-induced (B)
relaxations in rings of carotid arteries obtained from control
rats. Data are means + SE for 3 experiments.*P< 0.05 the
control MP-treated group vs. the STZ MP-treated group.
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Effect of platelet-derived factor on vascular endothelial dysfunction in diabetic rats.
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There is growing body of evidence suggested that vascular dysfunction in diabetes cause or contribute to the etiol-
ogy of vascular complications such as nephropathy, neuropathy, and retinopathy. Although platelet activation is seen in
diabetes states, the relationship between platelet and vascular function in diabetes remains unclear. In the present
study, we investigated the effects of platelet, platelet-derived substances such as nucleotides, and platelet-derived
microparticle on vascular functions including endothelial cell and smooth muscle cell in arteries from diabetic animal
models. We found that 1) extracellular nucleotides (i.e., ATP and UTP)-induced vasoconstrictions were increased in dia-
betic arteries and these were attributable to increasing release of endothelium-derived contracting factors, 2) other nu-
cleotide ADP-induced vasodilation was impaired in diabetic arteries due to reduction of endothelial nitric oxide synthase
activity, and 3) platelet and microparticle isolated from diabetic rats led to impaired endothelium-dependent relaxation
in arteries from control rats. These findings suggested that platelet-derived factors or platelet itself could affect vascular
function in diabetic states and the regulation of platelet function may be therapeutic target in diabetes-associated vascu-
lar dysfunction.
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