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Comparison of Carp Thrombocyte and Rat Platelet Aggregation
Behaviors and Possible Involvement of a Prostaglandin in the
Mechanisms of Carp Thrombocyte Aggregation

Teruo Matsushita®', Ryusuke Tanaka®', Masakazu Kondo™?,
Yukinori Takahashi*?, Mitsuko Miyamoto™® and Hajimu Kurumatani®?

Aggregation of carp {(Cyprinus carpio) thrombocytes, in comparison with that of rat platelets, was stu-
died by the whole blood method using an impedance aggregometer. Carp thrombocyte aggregation, much
like that of rat platelets, was triggered by collagen. Adenosine 5 '-diphosphoric acid (ADP) caused rat
platelet aggregation but failed to induce carp thrombocyte aggregation. While arachidonic acid effectively
induced rat platelet aggregation, carp thrombocytes did not respond to the addition of arachidonic acid in
3 out of 4 cases. These findings show differences in aggregation behaviors, in response to various aggre-
gating agents, between rat platelets and carp thrombocytes. The aggregating responses of rat platelets in-
duced by collagen and arachidonic acid were inhibited by pretreatment of blood with indomethacin, a
typical cyclooxygenase inhibitor. ADP-induced platelet aggregation in rats was not inhibited by in-
domethacin. Involvement of a prostaglandin, such as thromboxane Az, in the mechanism of rat platelet
aggregation induced by collagen and arachidonic acid is suggested by results obtained using a light trans-
mission method. We were the first to demonstrate inhibition of collagen-induced carp thrombocyte
aggregation by indomethacin. This raised the possibility of prostaglandin involvement in the mechanism of
carp thrombocyte aggregation, in a manner similar to that in rat platelets. However, carp thrombocytes re-
portedly do not biosynthesize thromboxane Az, the prostaglandin with the most potent aggregating activ-
ity, from arachidonic acid.
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Fig. 1. Typical rat platelet (panel A) and carp thrombo-
cyte (panel B) aggregation curves, obtained with
collagen (1 ~10#g/ml) induction. Rat platelets
were pre-incubated with 3 mM CaCl. (added) at
37C for 4 -6 minand collagen (1, 3, 10#
g/ml) was then added at the time indicated. Carp
thrombocytes were pre-incubated with 3 mM CaCl:
(added) at 25C for 8 -9 min and collagen (1,
10 #g/ml) was then added at the time indicated.
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Fig. 2. Typical rat platelet aggregation curves, obtained
with arachidonic acid (AA) (10~100#M) induc-
tion. Rat platelets were pre-incubated with 3 mM
CaCl: (added) at 37C for 7-9 min and AA
(10, 30, 100 # M) was then added at the time in-
dicated.
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Fig. 3. Typical carp thrombocyte aggregation curves,
obtained with arachidonic acid (AA) (100 #M)
induction, Carp thrombocytes were pre-incubated
with 3 mM CaCl: (added) at 25°C for 8 -10 min
and AA (100 #M) was then added at the time in-
dicated. AA failed to induce thrombocyte aggrega-
tionin 3 (a, b, ¢) outol 4 cases. AA induced
thromboceyte aggregation in 1 (d) out of 4 cases.
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Typical rat platelet (panel A) and carp thrombo-
cyte (panel B) aggregation curves, obtained with
ADP é(i ~60 #M) induction. Rat platelets were
pre-incubated with 3 mM CaCl: (added) at 37T
for 8 -9 min and ADP (6, 20, 60 # M) was
then added at the time indicated. Carp thrombocy-
tes were pre-incubated with 3 mM CaCl -
(added) at 25C for 10-12 min and ADP (60 # M)
was then added at the time indicated, After the
failure of ADP-induced aggregation, collagen (10
#g/ml) was added to the same incubation mix-
ture.

Collagen( u g/ml) 1
indomethacin( u M) - 3 30 100

Aggregation{(Q)

ot

Fig. 5.

Effect of indomethacin ( 3 ~100 # M) on rat
platelet aggregation induced by collagen (1#
g/ml). Rat platelets were pre-incubated with 3
mM CaCl: {added) at 37C for 4 - 6 min in the
presence of vehicle (DMSO) or indomethacin (3,
30, 100 #M ) and collagen (1 #g/ml) was then
added. The extent of aggregation was expressed
as the maximum change of impedance induced by
the addition of collagen. Each column and vertical
bar represent the mean and standard deviation of
2 - 4 determinations, respectively. **P<0.01 vs
vehicle control. NS means not significant vs vehi-
cle control.
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Fig. 6. Effect of indomethacin (3 ~30 # M) on rat

platelet aggregation induced by arachidonic acid
(AA) (30 ~100 # M) . Rat platelets were
pre-incubated with 3 mM CaCl: (added) at 37C
for 7 -9 min in the presence of vehicle (DMSO)
or indomethacin (3, 304 M) and AA (30, 100 #
M) was then added. The extent of aggregation
was expressed as the maximum change of impe-
dance induced by the addition of AA. Each col-
umn and vertical bar represent the mean and
standard deviation of 2 -6 determinations, re-
spectively, **P<0.01 vs vehicle control. NS means
not significant vs vehicle control.

Indomethacin(zM) — 30

ki

2

Aggregation(Q)

ADP(uN) 6 20
= 10 30 100

Fig. 7. Effect of indomethacin (10~ 100 # M) on rat

platelet aggregation induced by ADP (6 ~20 #
M). Rat platelets were pre-incubated with 3 mM
CaCl. (added) at 37°C for 8 -9 min in the pre-
sence of vehicle (DMSO) or indomethacin (10, 30,
100 #M) and ADP (6, 20 #M) was then added.
The extent of aggregation was expressed as the
maximum change of impedance induced by the
addition of ADP. Each column and vertical bar
represent the mean and standard deviation of 2 -
4 determinations, respectively. NS means not
significant vs vehicle control.
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Fig. 8. Effectof indomethacin (0.3~30#M) on carp
thrombocyte aggregation induced by collagen (1
Hg/ml), Carp thrombocytes were pre-incubated
with 3 mM CaClz (added) at 25°C for 8 min in the
presence of vehicle (DMSO) or indomethacin (0.3,
1,3, 304#M ) and collagen (1 #g/ml) was then
added. The extent of aggregation was expressed
as the maximum change of impedance induced by
the addition of collagen. Each column and vertical
bar represent the mean and standard deviation of
2 - 8 determinations, respectively. **P<0.01 vs
vehicle control. NS means not sngm[lcmt vs vehi-
cle control.
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Fig. 9. Effect of indomethacin (3 ~30 4 M) on carp
thrombocyte aggregation induced by arachidonic
acid (AA) (100 #M), in the case shown in Fig. 3.
Carp thrombocytes were pre~incubated with 3 mM
CaCl. (added) at 25%C for 8 -10 min in the pre-
sence of vehicle (DMSQ) or indomethacin (3, 30
#M) and AA (100#M) was then added. The ex-
tent of aggregation was expressed as the maximum
impedance change induced by the addition of AA.
Each column and vertical bar represent the mean
and standard deviation of 2 - 4 determinations, re-
spectively. NS means not significant vs vehicle
control.
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