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Activity of prostacyclin, a stable
analogue, 6B8-PGl, and 6-oxo-PGF,, on
canine isolated parietal cells
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Prostacyclin (PGI,) and its stable 5-6 dihydro
analogue, 6B-PGI,, inhibit acid secretion from the
perfused gastric mucosa of the rat in vivo and in vitro
(Whittle, Boughton-Smith, Moncada & Vane, 1978).
The present study concerns the activity of
prostacyclin, its chemical breakdown product 6-oxo-
PGF 14 and 6B-PGI, on ['*C]-aminopyrine accumula-
tion, an index of acid secretory activity (Berglindh,
Helander & Obrink, 1976; Soll, 1978a) in canine
isolated parietal cells. Further, since the anti-secretory
action of prostaglandin E, has previously been linked
to reduction in the parietal cell level of cyclic AMP,
(cAMP) the potential intracellular mediator of gastric
secretion (Soll, 1978a; Major & Scholes, 1978), the
effects of prostacyclin on cAMP levels and concomit-
tant parietal-cell function were investigated.

Cells were isolated from the acid-secreting fundic
area of the canine mucosa by sequential treatment
with crude collagenase and EDTA, and a parietal-cell
enriched (60—-80% of the total cells) fraction was ob-
tained from an elutriator rotor using a sedimentation
velocity technique (Soll, 1978b). Cells were incubated
for 20 min in a modified Hanks’ medium (pH 7.4 at
37°C) containing histamine, and freshly prepared
prostacyclin or the other prostaglandins. [“C]-
Aminopyrine ([*C]-AP) accumulation, which depends
on the ionization and trapping of this weak base within
the parietal-cell during hydrogen-ion elaboration and
secretion was measured in aliquots of the cells, and
cAMP was determined by radio-immunoassay (Soll,
1978a).

Histamine (10-7 — 10—* M) caused a dose-dependent
uptake and trapping of ['“C]-AP in the cells, as

previously shown (Soll, 1978a) and this was inhibited
in a dose-dependent manner by concurrent incubation
with the prostaglandin (10~° — 10~* M). Using a sub-
maximal dose of histamine (10~% M), the ID;, (dose
causing 50% inhibition) was 0.9 x 107¢ M for
prostacyclin, 5 x 107 M for 6B8-PGI,, 5 x 10~* M for
6-0x0-PGF |, and 1078 M for PGE,. The lower activity
of prostacyclin compared to PGE, could reflect the
rapid breakdown of prostacyclin under the incubation
conditions used. In other systems where stability is of
limited importance, prostacyclin is some 500-1,000
times more active than 6-oxo-PGF,, and 20-200
times more active than 6B-PGI, (Whittle, et al., 1978)
whereas in the present study prostacyclin was less
potent than this stable analogue.

Histamine (10~° M) increased the cAMP levels in
the parietal-cell fraction and this was dose-
dependently inhibited by simultaneous incubation with
prostacyclin (108 — 10~ M) in the same concentration
range which reduced the parietal-cell accumulation of
1C-AP. As with PGE,, higher concentrations (10~* m)
of prostacyclin revealed a biphasic relationship, with
cAMP concentrations becoming elevated. This could
reflect stimulation of adenylate cyclase in the few con-
taminating cells or the parietal cells themselves at high
prostaglandin concentrations.

The present observations suggest that the potent
gastric antisecretory actions of prostacyclin and its
analogue in vivo (Whittle, et al., 1978) are the result
of direct effects on the parietal cells. As previously
suggested for PGE, (Soll, 1978a; Major & Scholes,
1978) prostacyclin may exert its gastric antisecretory
actions by a direct inhibitory effect on parietal-cell
adenylate cyclase. It is not yet known whether
prostacyclin, which can be generated by the gastric
mucosa (Moncada, Salmon, Vane & Whittle, 1978),
can act as an endogenous modulator of parietal cell
function in vivo.
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Prostaglandin and thromboxane
production by rat macrophages
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Macrophages derived from peritoneal inflammatory
exudates have been shown to release substantial
amounts of prostaglandin E (PGE) like activity during
short term in vitro culture as measured by bioassay
and radioimmunoassay (Bray, Gordon & Morley,
1974). In addition murine macrophages have been
reported to release thromboxane B, (TxB,), as deter-
mined by radioimmunoassay (Weidemann, Peskar,
Wrogemann, Rietschel, Staudinger & Fischer, 1978),
and 6-keto prostaglandin F, tentatively identified by
thin layer chromatography (Humes, Bonney, Pelus,
Dahlgren, Sadowski, Kuehl & Davies, 1977). In the
present work we have used a more specific gas
chromatography-mass spectrometry technique to
examine the release of prostaglandins and thrombox-
anes from a pure population of rat peritoneal
macrophages.

A mixed white cell population was collected by
peritoneal lavage. The adherent cells were aged for 72
h prior to use, producing a pure macrophage popula-
tion. These cells were then cultured for a further 48 h
in fresh medium from which the prostaglandins were
obtained by acidic extraction into diethyl ether. The
prostaglandins and thromboxanes present in the
sample were derivatized to form their methyl ester,
methoxime, tertiarybutyldimethylsilyl ethers. These
were chromatographed using a 5% OV 101 column in-

terfaced to a VG Micromass 16B mass spectrometer.

In supernatants obtained from cultures of rat
macrophages, containing 4 x 107 cells, there were
consistently found nanogram amounts of PGE,,
PGF 34, 6-keto-PGF 1o and TXB,, characteristic mass
spectra being obtained for all these compounds. The
release of these compounds along with B-
glucuronidase was increased when the macrophages
were exposed to opsonised zymosan. This work shows
that ‘resting’ rat peritoneal macrophages syn-
thesize prostaglandins and thromboxanes from
endogenous arachidonic acid as shown by the pre-
sence of PGE,, PGF 24, 6-keto-PGF 14 and TXB, in
the supernatant. The work is being extended to
provide quantitative data for the relative amounts of
prostaglandins and thromboxanes produced in this
system.
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