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Inhibitory effects of ONQO-3708 and S-145 on shape change
and aggregation of rabbit platelets induced by STA,
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AIM: To study the mode of inhibition of ONO-3708
and S-145, 2 antageonists of thromboxane A,
{TXA; ) receptors, against the rabbit platelet
shape change and aggregation induced by stable
analogue of TXA; ( STA; ). METHODS: The
platelet shape change and aggregatlon were
quantified by the light transmission through
platelet-rich plasma {PRP) and the intracellular
calcium concentration ([ Ca’* ],) was measured by
flucrescence and imaging. RESULTS: (1] In
PRP, STA;(3 umoi-L™')-induced aggregation was
inhibited by egtazic acid 3 mmol+L™', ONO-3708
300 umol-L™", and $-145 1 umol- L™ (P <0.01},
but not by indometacin {Ind) 3 pmol:L™'. The
shape change induced by STA; was inhibited only
by S-145 in a concentration-dependent manner.
S-145 1 and 3 pmol ' L™ were required to inhibit
the shape change and aggregation. (2) The
inhibitory effect of S-145, but not ONOQ-3708, was
increased along with the prolongation of
preincubation. (3) ONO-3708 lost the Inhibitory
effact on STA.~induced aggregation after washing,
while the inhibitory effect of $-145 was enhanced
by prolongation of preincubation and remained
after washing. (4) STA; 3 wmol * L™ '-induced
{ ca®* ], mobilization was unaffected by Ind,
partially reduced by ONO-3708 and egtazic acid 3
mmol:L™'( #<0.01), but completely inhibited by
S-145 (P < 0.01). CONCLUSION: S-145 and
ONO-3708 were tound to a different site of the
TXA; receptor.

Platelet activation by thromboxane A, { TXAz)

results in a shape change in platelets or

centralization of granules, the exposure of adhesive
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molecules, such as GP II b/l a, responsible for
platelet aggregation and finally the release of dense
granules and further aggregation. These sequential
activation  of
phospholipase C and the release of 1, 4, 5-inositol
triphosphate { IP;) and diaceglyceral {DG)®! and
are mediated by subsequent increase in cytosolic

responses coincide with  the

calcium and protein kinase C activation. The

number of TXA; receptors in human was 1500 —

2500 sites per platelet’®® In addition, the

TXA;/prostaglandin ( PG) endaperoxide { PGH,)
receptor was purified by affinity chromatography
using TXA; antagonist { +£ )-5 | Z-7-[ 3-indo-
phenylsulfonylamine( 2. 2. 1] bicyclohept-2-exo-vl ]-
heplancic acid, sodium salt| (S-145)% and the
presence of 2 TXA;/PGH; receptors was reports in
terms of reversible and irreversible binding sites of

TXA, antagonists®™ . The present study was

performed to investigate the possibility that 2 types
of TXA, inhibitors may bind to the receptors in a
different mode in terms of platelet shape change and
aggregation.

MATERIALS AND METHODS

Agents 5-145 was gifted by Shicnogi Pharmaceutical Co
Ltd, Osaka. ONO-3708 | 7-[ 2a, 4o-( methylmethanc }-63
{ 2-cyclopentyl-2f-hydroxyactari-no ?-1le-cyclohexyl -5 { Z 3-
heptancic acid, sodium salt { ONO Pharmaceutical Co,
Osakal| was dissclved in buffered saline. Indometacin (Ind,
Merck, Sharp & Dohme Research Lab, Rahway M)} was
dissolved in absolute ethanol {10 g- L~} and kept at 4 T,
and diluted by buffered saline before use. STA; (9, 11-
epithic-11, 12-methano-TXA;, a stable analogue of TXA,
kindly provided by ONO Pharmaceutical Co, Osaka)} was
dissolved in ethanol and stored at — 20 T, Egtazic acid
{Sigma Co, St Louis) was dissalved in distilled water with
NaOH 1 mol* L™ and stored at room temperature after the
pH was adjusted to 7.4 with HC1 1 moi-L ™!, Fura-2 and
Fura 2-AM (Wako Pure Chemicals, Osaka) were used for the
Ca®" calibration curve and platelet loading.

Preparation of washed platelets™

Preincubation af platelets with TXA; antagonists The
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washed platelets {4 < 10" - 1.7} were preincubated with $
145 (10 and 30 nmol - L™1), ONO-3708 (3 and 10 pmol
*L.7"}, or buffer at 37 ¥ for 2, 5, or 10 min. The washed
platelets were stimulated by STA; 3 pmol-L ™" at 4 min after
the addition of CaCl, 1 mmol-L~'( Fig 1A).

Inhibition/ %

S-145/nmol-L*

Preincubation/ min

Fig 1. Aggregatory inhibition by preincubation with
ONO-3708 and S-145 (A) and effects of washing (B).
n =11- 15 sampies from at least 6 rabbits, ¥ * 5.
*P>0.05, ‘P<0.01, *P>0.05 and P <0.01 vs S-145/C,
P>0.05, ‘P<0.05 vs S145/W. C: controi ( withont
washing}: W: the addition of STA; after washing.

Washing experiments  After the washed platelets were
preincubated with $145 10 or 30 nmol* L™ plus ONO-3708
10 prmok- L™ for 2 min, they were centrifuged at 700 < g for
20 min. The plateler peliets were suspended in HEPES-
buffer and the final plateler counts were adjusted o 4 < 10t
+L™'.  The rewashed platelets were aggregated by STA, 3
pmol-L.” ! at 4 mm after the addition of CaCl, I mmet-1"1,
The control was run without washing.

Piateiet shape change and aggregation

Fura-2 Boading and [Ca?" ], measurement *-*

Data analysis  Scatistical analysis was performed hy
either paired or unpaired ¢-test.

%3}

RESULTS

Inhibitory effects of ONO-3708 and 5-145 on
STA;-induced shape change and aggregation in PRP
STAz-induced aggregation was completely inhibited
by ONO-3708B and $-145, and also inhibited by
egtazic acid 3 mmol- L™', but not by Ind 3 pmol
-L.7', While the shape change was inhibited only
by $145. S$145 1 and 3 pmol-L™ ! were required
respectively to completely inhibit platelet shape
change and aggregation { Tab 1).

Tab 1. Effects of indometacin (Ind}. egtazic acid, S-145,
and ONO-3708 on STA; (3 pmol + L™ )-indeced platelet
shape change and aggregation in rabbit PRP.

r =7~ 11 sampies from 6 rabbits, ¥ £ 5.

‘P>0.05. “P<0.01 vs STA,;.

Shape change, Aggregation.

Grroups % %
STA, -8.4+0 8 616
Ind 2 pmol-1.7! -3.310.9* 65+ 7
Egtazic acid 3 mmol+L ! -10.4=0.9° 1.1+£0.8°
5145 1 pmal- L7 ~§.7+0.8° 1.9+1.4°

3pmol'L_] ~1.0%0Q.4° 0.0+0.0
ONO-3708 100 pmel- L7 -8.1+£0.5 22+ 4°

300 pmol-L.7t -9.8x0¢.9 0.0+x0.0

The dose-response curve of STA, (3 pmol - L71)-
induced aggregation was diminished by ONO-3708
and the maximal response was not affected, in case
of 5145, the dose-response was diminished, but
the maximal response was reduced markedly {data
not shown) .

Effect of washing and preincabation on STA,-
induced aggregation The inhibition of S-145 on
STA;-caused aggregation was increased { P<0.01)
along with the prolongation of preincubation time.
In contrast, STAg-induced aggregation was not
affected by ONO-370B, even preincubating platelets
with OND-3708 for 10 min (Fig 1A).

S-145 concentration-dependently inhibited STA -
induced aggregation. This inhibitory effect was
enhanced by the administration of ONO-370B
together with S-145. The effect of $-145 remained
after washing, but QNO-3708 lost its inhibitory
effect (Fig 1B).

Intracellalar calcium mobilization The cytosolic-
Ca’”’ concentration [Ca®” ], was measured in single
The STA; 1 and 3 umol * L™ '-induced
elevation of [ Ca®* ], was not influenced by Ind.

platelets.

The calcium mobilization by STA; 3 pmol-L ™7 was
partially depressed by ONQ-3708 30 pmeol- L™ " and
egtazic acid 3 mmol- L™ !, and completely inhibited
by S-145 100 nmol-L " *{ P<0.01) {Fig 2).

DISCUSSION

It has been considered that platelets will
undergo the morphological change in shape and then
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Fig2. A) Effect of indometacin 3 pmol on STA;-induced
[Ca®* ], mobilization in single platelets. B) Effects of
egtazic acid 3 mmol, $-145 100 nmol, and ONO-3708 30
pmol on STA;-stimupiated [ Ca’” ], mobilization in single
platelets. 1 = 41 — §7 cells from 6 rabbits, £ £ s.
"F>0.05 vs STA,.

cell to cell aggregation once platelets are activated by
aggregating agents, but, whether or not there are 2
different TXA; receptors or 2 different binding sites
for TXA,; antagonists 1o regulate the platelet shape
change and aggregation, it is still unknown.

In this experiment, STA;{the specific agonist
of TXA, receptor) was used to cause the platelet
shape change and aggregation., which directly
activated the TXA, receptors and its effects were not
associated with the metabolic products of
arachidonic acid because STA;-induced platelet
shape change and aggregation were not influenced
by Ind, so the pharmacological effects of STA; and
its antagonists on the shape change and aggregation
of platelets were easily apalysed.

Some evidences from present experiments
supported the fact thar TXA; receptors exist 2
binding sites for ONO-3708 and $-145, and these 2
binding portions are considered to be relative to the
regulation of platelet shape change and aggregation.
Firsily, the effect of ONO-3708 and 5145 on
plateler shape change was exactly different from
each other even though the aggregation was
completely inhibited by both ONO-3708 and S-145.
The dose-response STA;-induced
aggregation was shifted parallely by ONQ-3708 and
unparallely by 5145 with the decrease in the

curve of

maximal response. Secondly, the inhibitory effect
of 5145 was not affected by the procedure of
washing platelets, but the procedure rendered ONO-
3708 lost its effect. In addition, the effect of
5145 was enhanced by the prolongation of
preincubation time, the effect of (ONO-3708 under
the same condition was not chagnged. These results
suggested that 5-145 tightly and irreversibly bound
to its binding portion and the combination of ONO-
3708 with untight and

reversible.

its binding site was
Finally, we compared the action of
both antagonists on STAs-induced [ Ca®' ],
mobilization, the results indicated that S-145
abolished both calcium influx and intracellular
calcium release and ONO-3708 only inhibited STA,-
induced calcium influx without the effect on the
intracellular calciurn release, this effect of ONO-
3708 was similar to that of egtazic acid but due to
the different mechanisms. All together it can easily
be explained that why 5145 completely inhibited
STAg-induced platelet shape change and aggregation
and that the reason why ON(-3708 and egtazic acid
only inhibited STA;-induced aggregation without
In other
words, the platelet shape change is dependent on

the effect on the platelet shape change.
the intracellular calcium release while the
aggregation is extracellular calcium related.  So far,
the relationship between intracellular calcium release
and extracellular calcium influx during platelet shape
change
mechanisms connected these 2 cellelar events are

and aggregation and the molecular
still unclear.

In summary, according to the evidences
mentioned above and the biochemical data from
[4:91 " it has been suggested that 5145
may be tightly and irreversibly bound to its binding
portion different from that for ONO-3708 in quite
oppusite way on the same TXA; receptor, therefore
But the
possibility of more than one TXA, receptors on the
platelets is still remained although the single cDNA
cloned was detected'?,
single protein moiety with different glycoprotein.

other reports

they regulated the different cellular event.

which did not exclude a
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Protective effects of tetrandrine on CCl,-injured hepatocytes
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KEY WORDS tetrandrine; liver: cultured cells; lipid probe. The Ca’* concentration was assayed
carbon tetrachicride poisoning: malondialdehyde: with Fura 2-AM, a sensitive calcium indicator.
calcium; membrane fluidity: lactate dehydro- RESULTS: Tet (1 — 1000 nmol-L™ ") increased
genase viabllity of liver cell (from 71 % to 72 % — 83 %),

reduced lactate dehydrogenase {LDH) reiease,
and malondialdehyde ( MDA} formation. Tet
prevented the heightening of the intracellular Ca?*
concentration and the attenuation of the membrane
tluidity of liver cells (P <0.05). CONCLUSION:
Tet had a protective effect on COCls-injured
Received 1953-11-08 Acoopted 1995-07-09 hepatocytes by inhibiting the lipid peroxidation,

AIM: To study the protective effects of tetrandrine
{Tet) on CCl,-injured hepatocytes. METHODS:
The cultured rat liver calls were poisoned by CCl,
{10 mmol - L™'). The membrane fiuidity was
detected by 1, 6-diphenyl-1, 3, 5-haxatriena (DPH), a
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