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Abstract

We investigated the eicosanoid synthesis of platelets of Wistar and of Okamoto spontaneously hypertensive rats (SHR), and the effect
of captopril in vitro, using [*Clarachidonic acid as a tracer substrate and chromatographic determination. Lipoxygenase activity was
elevated, while the formation of cyclooxygenase products was reduced in SHR platelets, compared to those of Wistar rats. This difference
might play a role in the pathomechanism of hypertension in SHR. In SHR with lower blood pressure, captopril reduced thromboxane
synthesis, while in SHR with higher blood pressure thromboxane synthesis was unchanged, but the synthesis of prostaglandin D,, a
potent vasodilator, and of 12-L-hydroxy-5,8,10-heptadecatrienoic acid, a stimulator of endothelial prostacyclin formation, was increased.
We may conclude that, in spite of the missing angiotensin converting enzyme in platelets, a direct effect on platelet eicosanoid synthesis
could contribute to the blood pressure decreasing effect of captopril. © 1997 Elsevier Science B.V.
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1. Introduction

The regulation of blood pressure depends on a humber
of genetic and environmenta factors (Ganten, 1993). Pe-
ripheral vascular resistance and blood volume play impor-
tant roles in the maintenance of blood pressure (Laragh,
1993). Besides the autonomic nervous system, vasoactive
peptides and eicosanoids alone or in collaboration can
modify vascular tone (Carretero and Scicli, 1991; Schror,
1993; Kjeldsen et ., 1994). Various vasoactive substances
(eg. serotonin, eicosanoids, etc.), released from activated
platelets can contribute to the process of vasoregulation
(Nityanand et al., 1993; Islim et al., 1995).

Angiotensin I, produced by angiotensin converting en-
zyme from angiotensin I, induces vasoconstriction and
smooth muscle cell proliferation, and plays an important
role in the pathomechanism of hypertension (Goldfarb,
1994).

Among the most frequently used drugs in the therapy of
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hypertension are angiotensin converting enzyme inhibitors.
They lower high blood pressure both by inhibiting an-
giotensin Il synthesis, and by inhibiting the degradation of
bradykinin (Vanhoutte et al., 1993). Besides these effects,
other mechanisms might aso be involved in the mecha
nism of action of angiotensin converting enzyme in-
hibitors. Vanhoutte et al. (1993) reported that angiotensin
converting enzyme inhibitors indirectly increase the vascu-
lar synthesis of nitric oxide and prostacyclin. Furthermore,
certain angiotensin converting enzyme inhibitors can influ-
ence the metabolism of arachidonic acid. Captopril has
been shown to increase the plasma concentration and
urinary excretion of vasodilator prostaglandins in the hu-
man (Swartz and Williams, 1982; Witzgall et al., 1982;
Silberbauer et a., 1983; Dzau and Swartz, 1987) and to
enhance prostacyclin formation in isolated rat aorta (Duising
et a., 1983). Abe et a. (1980) also suggested that the
eicosanoids are involved in the antihypertensive effect of
captopril in hypertensive patients. Captopril contains a free
sulfhydryl group, which has been implicated in the ob-
served effects on prostaglandin synthesis (Van Gils et 4.,
1987). Arachidonate metabolites play an important role in
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hemostasis, and the effects of captopril may also influence
both platelet—vascular interaction and vasoregulation.

In contrast to vascular tissue, the platelets do not con-
tain angiotensin converting enzyme. They can metabolize
angiotensin | via a carboxypeptidase to Des—L eu**—angio-
tensin I, which is an endogenous angiotensin converting
enzyme inhibitor (Snyder et al., 1985; Snyder and Win-
troub, 1986; Santucci et al., 1988; Scharpé et al., 1990).

Among the angiotensin converting enzyme inhibitors,
captopril is suitable for in vitro experiments because it is
not a pro-drug (Kripalani et al., 1980). The present study
was designed to investigate whether captopril has a direct
effect on the arachidonate cascade of platelets isolated
from Okamoto spontaneously hypertensive rats with either
lower or higher blood pressure.

2. Materials and methods
2.1. Chemicals

Arachidonic acid (grade 1), 12-L-hydroxy-5,8,10-hepta-
decatrienoic acid and 12-hydroxy-5,8,10,14-eicosatetra-
enoic acid unlabeled standards were purchased from Sigma,
St. Louis, MI. [*Clarachidonic acid (specific activity:
2035 MBg,/mM) was obtained from Amersham (England).
Serum-free tissue culture Medium 199 was purchased from
Sigma, St. Louis, MI. Silica gel thin-layer plates (0.25
mm) were obtained from Merck, Darmstadt. Prostaglandin
E,, prostaglandin D,, thromboxane A ,, thromboxane B,
(the stable metabolite of thromboxane A ,), prostaglandin
F,,. and 6-keto-prostaglandin F, , (the stable metabolite of
prostacyclin) were generously provided by Upjohn Co,
Kalamazoo. Captopril was obtained from Squibb Laborato-
ries.

2.2. Animals and isolation of platelets

Mae spontaneously hypertensive Okamoto and Wistar
rats (body weight: 162 + 3 g, 8-weeks-old) were used in
this study. Genetically hypertensive Okamoto rats were
divided into two groups: Okamoto spontaneously hyperten-
sive rats, with lower blood pressure (blood pressure: 144
+ 3 mm Hg) and Okamoto spontaneously hypertensive
rats (SHR), with higher blood pressure (blood pressure:
214 4+ 9 mm Hg). Under light ether anaesthesia, blood was
drawn from the abdominal aorta and was diluted with
phosphate buffer (pH 7.4) containing EDTA (5.8 mM) and
glucose (5.55 mM). Platelet-rich plasma was collected
after the whole blood had been centrifuged at 200 g for 10
min a room temperature. The platelets were sedimented
from the supernatant by centrifugation at 2000 g for 10
min. The pellet was contaminated with red blood cells,
which can metabolize arachidonic acid by the lipoxyge-
nase pathway and release 12-hydroxy-5,8,10,14-eicosa
tetraenoic acid and leukotrienes (Kobayashi and Levine,

1983). Therefore erythrocytes were lysed with hyposmic
ammonium chloride (0.83%, 9 parts) containing EDTA
(0.02%, 1 part) at 4°C for 15 min. The platelets were then
washed with phosphate buffer (pH 7.4, containing 5.8 mM
EDTA and 5.55 mM glucose) and centrifuged at 2000 g
for 10 min a room temperature. During the separation
procedure activation of platelets was inhibited by using
Ca"-free medium and siliconised glassware. The washed
platelet suspension was free from other cellular elements
of the blood (red blood cells, leukocytes, etc.) and plasma
proteins. After the last centrifugation the platelets were
resuspended (10 platelets/ml) in serum-free tissue cul-
ture Medium 199. Animal experiments were performed
with the permission of the Ethical Committee for the
Protection of Animals in Research (Albert Szent-Gyorgyi
Medical University, Szeged, Hungary).

2.3. Analysis of eicosanoids

Platelets (108 cells/ml in each sample) were incubated
a 37°C for 5 min, and captopril (concentration range
107*2-10"8 M) was then added to the incubation mixture.
The enzyme reaction was started by the introduction of
tracer substrate, [**Clarachidonic acid (3.7 kBg, 0.172
pmol), into the incubation mixture. The platelets are not
activated by such a low concentration of arachidonic acid.
Ten minutes later the enzyme reaction was stopped by
bringing the pH of the incubation mixture to 3 with formic
acid. The samples were then extracted with ethyl acetate
(2 x 3 ml) and the organic phases were pooled and evapo-
rated to dryness under nitrogen. The residues were recon-
stituted in 150 wl ethyl acetate and quantitatively applied
to silicagel G thin-layer plates. The plates were developed
to a distance of 15 cm in the organic phase of ethyl
acetate:acetic acid:2,2,4-trimethylpentane:water
(110:20:30:100) by means of overpressure thin-layer chro-
matography (Labor MIM, Hungary) (Abdel-Halim et al.,
1980). Each 3-mm band of the chromatograms was then
scraped off and the radioactivity was determined in a
liquid scintillation counter (TRI-CARB 2100TR, Canberra
Packard, USA) as disintegrations per minute (DPM), using
5 ml toluene containing 0.44% w /v 2,5-diphenyloxazole,
0.02 w/v% 1,4-di-[2-(5-phenyl)-oxazoyl]benzene and 10
v /v% ethanol. The radiolabelled products of arachidonic
acid were identified with unlabelled authentic standards,
which were detected with anisaldehyde reagent (Kiefer et
al., 1975). For the separation of lipoxygenase products of
the arachidonate cascade, high-performance liquid chro-
matography (HPLC, ISCO 2350, USA) was aso applied,
with a reversed phase column (4.6 X 250 mm), connected
to a guard column (4.6 X 25 mm), both packed with
Nucleosil C*® (5 um particles). The euent consisted of
acetonitrile:water (700:300), and phosphoric acid was
added to adjust the pH to 4. In our pre-experiments we
determined the absolute amounts of lipoxygenase products
(9.65+ 1.42 nmol /1) in the incubation mixtures with a
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UV detector (Hewlett Packard 1050, USA) at 235 nm
wavelength, following HPLC separation. In the same sam-
ple we also determined the amount of radiolabelled lipoxy-
genase fraction (98.13 + 13.24 fmol /1) with a liquid scin-
tillation counter. According to our determinations the ratio
between the platelet lipoxygenase pool and the labelled
platelet lipoxygenase pool was 100000:1.

Statistical analysis was carried out by using SPSS for
Windows (version 6.1.2). Analysis of variance was per-
formed, followed by Duncan’s multiple range post hoc
test.

3. Results

The eicosanoid synthesis of platelets isolated from SHR
(lower or higher blood pressure) and from Wistar rats was
investigated. The platelets of SHR with lower blood pres-
sure synthesized significantly more eicosanoids. The total
amount of platelet eicosanoids (i.e. the lipoxygenase
metabolites and the cyclooxygenase products of arachi-
donic acid together) was elevated, when compared to that
in Wistar animals (Table 1). The lipoxygenase pathway of
the arachidonate cascade was significantly more active in
the platelets of SHR, independently of the blood pressure.

Table 1

On the other hand, the cyclooxygenase pathway was sig-
nificantly decreased only in the platelets of SHR with
higher blood pressure, as compared with that of Wistar
animals (Table 1). These differences resulted in an in-
crease in the lipoxygenase dominance of the arachidonate
cascade of platelets isolated from SHR. The ratio of the
lipoxygenase metabolites to the cyclooxygenase products
of arachidonic acid was significantly (P < 0.05) elevated
from 2.89 + 0.14 in Wistar rats to 4.35 + 0.30 and 4.47 +
0.14 in SHR with lower and higher blood pressure, respec-
tively. Synthesis of the vasodilator, as well as of the
vasocongtrictor cyclooxygenase metabolites was equally
decreased in platelets of the SHR with higher blood pres-
sure, as compared with Wistar platelets (Table 1). There-
fore, the ratio of vasoconstrictor to vasodilator cyclooxy-
genase products did not differ significantly among the
groups studied (1.39 + 0.09, 1.37 + 0.06 and 1.36 + 0.05
in the Wigtar rats, SHR with lower and higher blood
pressure, respectively). Concerning the cyclooxygenase
metabolites of platelets isolated from SHR with lower
blood pressure, only the synthesis of prostaglandin E, was
significantly lower than that of the Wistar or the SHR
animals with higher blood pressure (Table 1). On the other
hand, platelets isolated from SHR with higher blood pres-

The eicosanoid synthesis of platelets of Wistar and Okamoto spontaneously hypertensive rats (SHR), with either lower or higher blood pressure

Products Wistar rats SHR with lower blood pressure SHR with higher blood pressure
Total amount of platelet eicosanoids 98.26 + 5.26 120.11 4 8.49°2 11111 + 4.37
Lipoxygenase metabolites 7298 + 451 97.55 + 7.78% 90.85 + 3.99%
Cyclooxygenase metabolites 2527 + 1.09 2255+ 1.25 20.30 + 0.532
Vasoconstrictor metabolites 14.44 + 0.67 13.05+ 0.94 11.68 + 0.33%
Vasodilator metabolites 10.69 + 0.72 9.50 + 0.37 8.62 + 0.322
12-Hydroxyheptadecatrienoic acid 4.79 + 0.40 455+ 0.24 3.43 4+ 0.152P
Prostaglandin D, 2.84+0.11 253+ 0.18 2294+ 0.122
Thromboxane B, 12.00 + 0.51 11.37 + 0.88 10.08 + 0.24%
Prostaglandin E, 201+0.14 1.37 + 0.09% 1.87 +0.11°
Prostaglandin F, , 245+ 0.32 1.88 +0.17 1.60 + 0.16
6-keto prostaglandin F; , 119+012 1.05+ 0.05 1.03 +0.07

Results are reported as means + standard error of the mean (n = 9), in 103 DPM. Platelets were incubated with [**Cl-arachidonic acid as a tracer substrate
for 10 min a 37°C. The metabolites were extracted, separated by overpressure thin-layer chromatography and quantitated with a liquid scintillation
counter. Statistically significant (P < 0.05) differences are indicated: ®compared to Wistar animals; bcompared to SHR with lower blood pressure.

Table 2
The effect of captopril on the arachidonate cascade of the platelets of Okamoto spontaneously hypertensive rats (SHR), with lower blood pressure
Products Control Captopril (M)

1072 10~1 10710 107° 108
Total amount of platelet eicosanoids  120.11 + 049  112.21+6.89 11880+ 3.01 108.84+ 244 120.64 + 3.29 117.70 + 3.27
Lipoxygenase metabolites 97.55+ 7.78 9113+ 6.61 97.95+ 3.13 89.71 + 2.50 99.79 + 2.92 98.563 + 3.40
Cyclooxygenase metabolites 2255+ 1.25 21.08 +£ 0.53 20.86 + 0.73 19.13 + 0.83* 20.85 + 0.87 19.13 + 0.872
Vasoconstrictor metabolites 13.05 + 0.94 1153+ 0.28 11.92 + 0.51 10.11 + 0.50? 10.55 + 0.63% 10.02 + 0.512
Vasodilator metabolites 9.50 + 0.37 9.55 + 0.42 8.93 + 0.28 9.02 + 0.48 10.30 + 0.46 911+ 051

Results are reported as means + standard error of the mean (n = 9), in 103 DPM. Platelets were incubated with [**Cl-arachidonic acid as a tracer substrate
for 10 min at 37°C. The eicosanoids were extracted, separated by overpressure thin-layer chromatography and quantitated with a liquid scintillation
counter. Statistically significant (P < 0.05) differences are indicated: *compared to the corresponding control value.
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Table 3
The effect of captopril on the arachidonate cascade of the platelets of Okamoto spontaneously hypertensive rats (SHR), with higher blood pressure
Products Control Captopril (M)

1012 10~ 10710 10~° 108
Total amount of platelet eicosanoids 11111 + 437  108.79 4+ 5.09 117.38 + 4.82 10512+ 335 130.77+855* 11715+ 3.03
Lipoxygenase metabolites 90.85 + 3.99 85.31 + 5.30 9223+ 4.73 8270+9.19 106.17 + 7.33% 93.99 + 3.10
Cyclooxygenase metabolites 20.30 + 0.53 23.49 + 0.63 25154 1,532 2242 +1.25 2493 4+ 1.672 2315+ 1.05
Vasoconstrictor metabolites 11.68 +£ 0.33 1331+ 045 1419 + 1.14 12.56 + 0.99 13.78 £ 0.81 1344 £ 0.74
Vasodilator metabolites 8.617 + 0.32 10.18 + 0.32% 10.97 + 0.56% 9.864 + 0.42 10.82 + 0.70% 9.71 + 0.40

Results are reported as means + standard error of the mean (n = 9), in 10° DPM. Platelets were incubated with [*Cl-arachidonic acid as a tracer substrate
for 10 min at 37°C. The eicosanoids were extracted, separated by overpressure thin-layer chromatography and quantitated with a liquid scintillation
counter. Statistically significant (P < 0.05) differences are indicated: *compared to the corresponding control value.

sure synthesized significantly less prostaglandin F,,,
thromboxane B,, prostaglandin D, and 12-L-hydroxy-
5,8,10-heptadecatrienoic acid than did those of Wistar rats.
The synthesis of 12-L-hydroxy-5,8,10-heptadecatrienoic
acid in the platelets of SHR with higher blood pressure
was also significantly attenuated as compared with SHR
with lower blood pressure (Table 1).

Captopril in the concentration range applied did not
modify significantly the total amount of eicosanoids syn-
thesized by platelets of the SHR with lower blood pressure
(Table 2). The lipoxygenase pathway of the arachidonate
cascade did not change, while cyclooxygenase activity was
significantly decreased in the presence of 107'° and 10~8
M captopril. Therefore, the ratio of lipoxygenase to cyclo-
oxygenase metabolites was significantly increased from
4.35+0.30 to 5.26 + 0.35 in the presence of 1078 M
captopril. Captopril significantly reduced the formation of
vasoconstrictor cyclooxygenase metabolites (i.e. the sum
of prostaglandin F,,, and thromboxane B,), but the synthe-
sis of vasodilator cyclooxygenase metabolites (i.e. the sum
of prostaglandin F, ,, prostaglandin E,, prostaglandin D,
and 12-L-hydroxy-5,8,10-heptadecatrienoic acid) was not
changed (Table 2). As a consequence, the ratio of vasocon-
strictor cyclooxygenase metabolites to vasodilator cyclo-
oxygenase products was significantly attenuated by 10~ 1°
M, 107° M and 108 M captopril in platelets of the SHR

with lower blood pressure, from 1.37 4+ 0.06 in the control
to 1.13 4 0.06, 1.00 + 0.05 and 1.11 + 0.06, respectively.

Captopril at the concentration of 10~° M stimulated the
arachidonate cascade in thrombocytes of the SHR with
higher blood pressure (Table 3). This modification was due
to the increase in both lipoxygenase and cyclooxygenase
activity (Table 3). The ratio of lipoxygenase to cyclooxy-
genase metabolites was significantly decreased by 1012
M captopril from 4.47 +0.14 to 3.67 + 0.27. The va
sodilator metabolites in the cyclooxygenase pathway of the
arachidonate cascade were synthesized in significantly
higher quantity in the presence of captopril, while the
production of vasoconstrictor metabolites did not change
(Table 3).

The production of 12-L-hydroxy-5,8,10-heptadeca
trienoic acid was significantly attenuated by captopril in
platelets of the SHR with lower blood pressure (Table 4).
On the other hand, captopril significantly stimulated the
formation of prostaglandin D, and prostaglandin E, (Table
4). The synthesis of prostaglandin F,, was significantly
elevated only by 10~ ** M and was diminished by 108 M
captopril in these platelets (Table 4). The synthesis of
thromboxane B, was significantly reduced by all doses of
captopril (Table 4). The production of 6-keto-prostaglandin
F,, was aso decreased, but only by 107'°-10"% M
captopril (Table 4).

Table 4
The effect of captopril on the cyclooxygenase metabolites of the platelets of Okamoto spontaneously hypertensive rats (SHR), with lower blood pressure
Products Control Captopril (M)

10712 10-1 101 107° 1078
12-Hydroxyheptadecatrienoic acid 455+ 024 428 +0.25 3.75+ 0.19% 359+ 0.17% 4.04+0.19 313+ 0.11°
Prostaglandin D, 253+ 0.18 289+ 0.19 2.62+0.13 2.67+0.23 3.27 + 0.242 3.47 + 0.262
Thromboxane B, 11.37 + 0.88 9.45 4 0.23% 9.39 4+ 0.45% 8.32 + 0.46° 8.93 + 0.63% 8.64 £ 0.49°
Prostaglandin E, 1.37 + 0.09 141 +0.12 153 +0.12 2.02 +0.212 220+ 0.18?2 1.86 + 0.22
Prostaglandin F, , 1.88+ 0.17 2.08+0.19 253+ 0.112 1.79+0.12 162+0.11 1.38 £ 0.11°
6-keto prostaglandin F, , 1.05 + 0.05 0.96 + 0.07 1.03 + 0.07 0.74 + 0.032 0.78 + 0.04 0.65 + 0.04%

Results are reported as means + standard error of the mean (n = 9), in 103 DPM. Platelets were incubated with [**Cl-arachidonic acid as a tracer substrate
for 10 min at 37°C. The eicosanoids were extracted, separated by overpressure thin-layer chromatography and quantitated with a liquid scintillation
counter. Statistically significant (P < 0.05) differences are indicated: *compared to the corresponding control value.
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Table 5
The effect of captopril on the cyclooxygenase metabolites of the platelets of Okamoto spontaneously hypertensive rats (SHR), with higher blood pressure
Products Control Captopril (M)

1072 10-4 1010 107° 1078
12-hydroxyheptadecatrienoic acid 343+ 0.15 432 + 0192 457 +0.38% 4.46 + 0.26% 4.43 +0.242 357+ 0.12
Prostaglandin D, 229+ 0.12 3.22+0.19° 3.26 £ 0.13% 249+ 0.10 344 +0.322 3.39+0.20%
Thromboxane B, 10.08 + 0.24 10.81 + 0.36 11.69 + 0.96 10.27 + 0.97 11.58 + 0.76 11.59 + 0.66
Prostaglandin E, 187+ 0.11 148+0.11 191+0.12 179+ 0.16 1.99+0.18 1.83+0.17
Prostaglandin F, , 1.60 + 0.16 2.50 + 0.20% 2,50 + 0.23% 229+0.38 220+ 0.17 185+ 0.15
6-keto prostaglandin F; , 1.03 + 0.07 1.16 + 0.06 1.23+0.10 113+0.12 0.96 + 0.06 0.92 + 0.08

Results are reported as means + standard error of the mean (n = 9), in 103 DPM. Platelets were incubated with [**Cl-arachidonic acid as a tracer substrate
for 10 min at 37°C. The eicosanoids were extracted, separated by overpressure thin-layer chromatography and quantitated determined with a liquid
scintillation counter. Statistically significant (P < 0.05) differences are indicated: *compared to the corresponding control value.

The generation of the 12-L-hydroxy-5,8,10-heptadeca
trienoic acid and prostaglandin D, was significantly stimu-
lated by captopril in SHR with higher blood pressure
(Table 5). On the other hand, the formation of thrombox-
ane B,, prostaglandin E, and 6-keto-prostaglandin F;,
was not influenced significantly by captopril (Table 5).
Low concentrations (10~ 12-10"** M) of captopril stimu-
lated the formation of prostaglandin F,,, while higher
concentrations did not evoke a significant change (Table
5).

4, Discussion

Research on SHR, first described by Okamoto and Aoki
(1963), has greatly advanced our understanding of blood
pressure control mechanisms and the pathophysiology of
hypertension. SHR have been shown to differ in many
ways (eg. structura and functional alterations of the cell
membrane, hematological differences, including platelet
number and function) from their normotensive progenitor
control strain (David-Dufilho et al., 1986; Huzoor et al.,
1993; Ishida-Kainouchi et al., 1993). Schirner and Taube
(1993) reported different effects of acetyl salicylic acid
(aspirin) on the blood pressure of SHR with high and low
blood pressure levels. The action of aspirin points to an
important role of endogenous prostanoids in the regulation
of the blood pressure of SHR.

We found major differences in the eicosanoid synthesis
of platelets isolated from SHR and that of platelets from
Wistar rats. In the present study, lipoxygenase activity was
significantly elevated in SHR platelets, while the formation
of cyclooxygenase products was significantly reduced in
the higher blood pressure group of SHR, compared to
normotensive Wistar rats. This shift in the arachidonate
cascade in the direction of the lipoxygenase pathway might
play an important role in the pathomechanism of hyper-
tension in genetically hypertensive rats. In SHR the in-
creased synthesis of 12-hydroxy-5,8,10,14-ei cosatetraenoic
acid, a lipoxygenase metabolite that has a vasoconstrictor
effect (Schror, 1993), might play arole in the development
of high blood pressure in these animals. Stern et al. (1996)
also reported an increased 12-lipoxygenase activity in SHR,

which may contribute to the maintenance of elevated
arterial blood pressure in this strain. The decreased synthe-
sis of 12-L-hydroxy-5,8,10-heptadecatriencic acid, a cyclo-
oxygenase metabolite which is a potent endogenous in-
ducer of prostacyclin synthesis in the vascular endothelial
cells (Sadowitz et al., 1987), may also contribute to the
elevation of blood pressure. The synthesis of vasocon-
strictor thromboxane of the SHR platelets was, however,
not elevated. Lemne et al. (1992) also reported a normal
thromboxane level in the blood of patients with essential
hypertension. These data suggest that platelet thromboxane
synthesis does not play a role in the pathogenesis of
hypertension either in SHR animals or in human beings.

12-hydroxy-5,8,10,14-eicosatetraenoic acid and 12-hy-
droperoxy-5,8,10,14-eicosatetraenoic  acid, besides the
stimulation of their own synthesis, can inhibit cyclooxy-
genase activity (Bernard and Volker, 1991). These auto-
regulatory processes of the arachidonate cascade may also
contribute to the reduction of the synthesis of cyclooxy-
genase metabolites in platelets of the SHR with higher
blood pressure.

Conflicting results have been reported concerning the
effect of captopril on platelet function. In essential hyper-
tension, the reduction of the platelet intracellular calcium
ion concentration by captopril was casually related to the
decrease in blood pressure (Krzesinski et al., 1993). On the
other hand, Wang et al. (1993) did not find any change in
the basal calcium ion level in the platelets in the presence
of captopril, whereas the thrombin-stimulated elevation of
intracellular calcium concentration in the platelets was
significantly reduced. James et al. (1988) reported a reduc-
tion in in vitro platelet aggregation in response to
adrenaline, but not to ADP, in the presence of captopril.
Smith et al. (1993) demonstrated that captopril increases
the thromboxane production of platelets. Inhibition of
platelet thromboxane synthesis with low doses of aspirin,
however, does not enhance the antihypertensive effect of
captopril. Previous findings from our laboratory (Gecse
and Telegdy, 1992) showed that captopril elevated the
synthesis of 12-hydroxy-5,8,10,14-ei cosatetraenoic acid
and 12-L-hydroxy-5,8,10-heptadecatrienoic acid of platelets
isolated from normotensive Wistar rats.
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In our present in vitro experiments captopril induced
different changes in the arachidonate metabolism of the
platelets, depending on the blood pressure of the SHR.
Captopril significantly reduced the synthesis of thrombox-
ane in platelets of the SHR with lower blood pressure,
while there was no difference in thromboxane generation
in platelets of the SHR with higher blood pressure. Capto-
pril, however increased the production of other cyclooxy-
genase metabolites, e.g. prostaglandin D,, a potent va-
sodilator, and 12-L-hydroxy-5,8,10-heptadecatrienoic acid,
an endogenous stimulator of endothelial prostacyclin syn-
thesis (Sadowitz et al., 1987). The increased amount of
prostacyclin synthesized in this way might inhibit platelet
aggregation and induce vasodilation, thereby countering
the elevation of blood pressure (Chapleau et al., 1991).
The synthesis of cyclooxygenase metabolites of platelets
isolated from SHR with higher blood pressure was altered
by captopril in a way such that it resembled that of
normotensive Wistar rats. This effect of captopril in our
experiments was presumably a direct one on platelets
because the incubation mixture did not contain proteins,
angiotensins, bradykinin or other cells which could have
contained angiotensin converting enzyme.

The results of these in vitro experiments lead us to
conclude that the arachidonate cascade of SHR animals
differs from that of geneticaly heathy Wistar rats, and
that the eicosanoid synthesis in SHR may contribute to the
development of hypertension in this strain. There are aso
differences in arachidonic acid metabolism between SHR
animals with lower or higher blood pressure. The synthesis
of 12-L-hydroxy-5,8,10-heptadecatrienoic acid was signifi-
cantly decreased, while that of prostaglandin E, was in-
creased in the platelets of SHR with higher blood pressure,
compared to SHR with lower blood pressure. Captopril-
elicited changes in the eicosanoid synthesis of SHR
platelets can be an additional mechanism involved in the
antihypertensive and antiaggregating effect of the drug.
We can assume that these effects of captopril on the
arachidonate cascade of platelets are not related to the
angiotensin converting enzyme inhibitory effect, but that
the free sulfhydryl group of the drug is perhaps implicated
in this process.
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