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Study on the Role of Platelst Aggregation in Cerebrovascular Discase

Ki Whran Hong, M.D. and Won Suk Lee, M.D.

Department of Pharma-ology, College of Medicine, Busan National University, Busan Korea

It was undertaken to investigate the factors involved in the micro thrombus formation im.
the plasma from the patients with cerebrovascular disease(CVD) and the in vitro actions
of sodium nitroprusside on the platelet aggregate formation.

1) The microthrombus formation in the plasma from CVD was significantly enhanced, in
comparison with that from the healthy volunteers.

2) Both lipid peroxide and cathepsin D in the plasma from CVD were higher than those
levels from the healthy volunteers.

3) Whereas the platelets from healthy individuals showed less aggregation activity in
response to ADP in the second phase, those from CVD revealed the enhanced aggregating
response to ADP.

4) When the bovine basilar artery, rabbit aorta and human umbilical artery were pretreated
with K*—free PSS, ouabain, 13-hydroperoxylinoleic acid (13-HPLA) and cadmium they mar-
kedly enhanced the platelet aggregability respectively.

5) Platelet aggregation induced by K*-free PSS-treated bovine basilar artery was decreased
by sodium nitroprusside in a dose-dependent manner, but not by either hydralazine or diazoxide.

6) Both dibutyryl cyclic AMP and 8-bromo cyclic GMP had the inhibitory action on the
platelet aggregation. However, the latter had more prominent action than the former. The
antiaggregating effect by sodium nitroprusside was antagonized by pretreatment with
methylene blue, but not by hemoglobin.

These results provide the evidences for the therapeutic use of sodium nitroprusside in the
emergency of cerebrovascular disease and it remains the further study of the clinical therapy
with it.
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Fig. 1. Circulating microthrombus index in the
healthy volunteers (Control)and the patie-
nts with cerebrovascular disease (CVD).
n means the number of experiments.
Asterisk (*, p<0. 001)denotes the significant
difference between two groups.

ek

9) BELAEE 2 Cathepsin D 2| HE

B AT AR BES) MR cathepsin D ¥
ERLEERES HEsg s 4 2 AHE 29 244
2E upe} 2

A7 Ml A cathepesin D= 3.1020. 35 unit
olxm FEFSRERE el A& 4.3410.36 unit 24
#mEAA LRI gz (p<0.001), BREEEES
it Ao A & 2.28--0.13 nmol MDA/ml o] 3. f§zsch
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Fig. 2. Lipid paroxids and cathspsin D in ths plasma
obtained from coatrol (open bars) and the
patieat with CVD (dotted bars). Plasma
cathepsin D activity is expresssed in units
(mM tyrosineX10-2/mg protein). Asterisk
(*, p<C0.001) denotes the significant diffe-
reace batwz21 two groups.
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Fig. 3. Responses of the platelets of plasma from
healthy volunteers (Control) and the
patients with cerebrovascular disease (Pat-
ient) to 1 pM(—) and 2 uM(---) adenosine
diphosphate. Asterisks (*, p<0.001), the
responses of platelets from patients differ
significantly from those obtained from con-
ntrol.
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Fig, 4. Effects oa the platelet aggregation of the
bovine basilar arterial strips, which were
incubated in the different conditions as
shown above. Asterisks (¥, p<{0.01; *¥,
p<0. 001) represent the significant differenc-
es from the levels from normal PSS group.
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Table 1. Comparison of the effects of arterial strips on the platelet aggregation

Aorta ring incubated

% Aggregation(Mean=+S.E.M.)

in

Bovine basilar artery (n)

Rabbit aorta(n) Human umbilical artery (n)

PSS
K+-free PSS

15.5+2.5(6)
32.642.3(12)®
10-5g/m] 13-HPLA 27.6--3.1(7)®
10~5g/ml Ouabain 24.6+1.9(7)®
10~*g/ml Cadmium (in tris-PSS) 32.641.4(7)®

14.5+2.8(10)
41.243.2(9)°
40.8+3.0(6)®

39.9+2.4(6)®

23.4-14.0(19)
47.143.0(19)°

36.243.6(12)°

L. Incubation for two minutes of arterial strips with 100 M sodium arachidonate and 1 M ADP in

respective conditions.

2. n in parentheses means the number of experiments.
3. a (p<0.01) and b (p<{0.001) represent the significant difference compared with the data from
PSS group.
4. Tris-PSS; see the text.
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Fig. 5. Comparison of the antiaggregating effect Fig. 6. Effects of vasodilators Hydra, hydrala-

of sodium nitroprusside (SNP) with that
of prostacyclin.

o] Ael g Wi 32.6+2.3% 2 d4gLHe] A
3 3Als 9l a (p<0.01), 107°g/ml ouabainel] ¢ ste]
* 24.6+1.9%, 10~°¢/ml 13-HPLA = 10~4g/ml Cd

o] &FH PSS H=lx BRAS Zd 27.643.1%
(p<C0.01) ¥ 32.6:1.4% (p<<0.001) 4] $F Fo] =
T FUhH el vk

o] AP H o Kol FfGEEYS
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Reol 74 A Fa 4¥ model &
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5) B Ehol HBREDR

(1) Sodium nitroprusside 2] R
K+-free PSS 2 A eldl &9 MEBRS Mg
BLE Mo w 513 sodium nitroprusside (SNP)E 4

zine; Diazo, diazoxide; Dipyr, dipyridamole
and IND, indomethacin on the platelet
aggregation induced by bovine basilar
arteries, which were incubated in K+-free
PSS (Control). Asterisk (¥, p<0.001),
significantly different from control.

FA 7L Kt-free PSS Vgl BEEEIR-S- BES 2 o=
M RgES v 2e E3-F HEsty (2™ 5).

o] A4 Kt-free PSSell REX KEBRS [
EHRMHER L 36.5+1.4% 4k SNPE 10-%¢/ml-& A
sbebed A=)l & A 32.643.3% 24 8148 o)
7 e, 108 @ 107g/ml SNP S #rl )3t
7%= 22,743, 8%(p<0. 005)8} 8. 7+2. 0% (p<0. 001)
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F r=1.0(p<0.01) ol g ek

— 19—



—BES - F0H  MAEHEN QoA MK K dgdl 2T HE--

SNP & ooz MMEHEE PGLY HEKNdE
= 10-° % 107°g/ml PGLe) <fsted g Al 2
%02 7 BEsIE L PGL 10-%/ml % xe &5l
SNP 1.38x10°%g/ml & Es}e] ) Fstqlch.

@) mEEREYS) BHR

SNP el ol& 29 mEHEESS sl 3
BHEHET Kmaad (2 6).

Hydralazine @ diazoxide & x5l W& #
BEMES 42514 ohslgz 10-°g/ml dipyrida-
mole & 24 & 15.743.5% (p<0.001) & HIEt#ES)
BE Vel ga o]+ indomethacin 10-°g/ml 9] %)
Rl Jeste] o1 Zageh
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Fig, 7. A: Comparison of antiaggregating effects of dibutyryl cyclic AMP and 8-bromo cyclic GMP.
C means contro] percent aggregation induced by arachidonic acid and ADP without blood vessels.
B: Antagonizing effects of bovine hemoglobin and methylene blue on the antiaggregating effect
of sedium nitroprusside alone. Asterisks *(p<0.05),**(p<0.001) significantly different from
control (C): **(p<0.05) represents the significant difference from ‘the level obtained by 10-°

g/ml sodium nitroprusside alone.
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