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such as during soft-lens desorption the greater quanti-
ties of disinfectant may occupy more sites since more
molecules are available.
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o and - Adrenoceptors and PGE; in the modulation of
catecholamine secretion from bovine adrenal medulla in vitro
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Jerusalem, Israel

We have previously reported that release of catechol-
amines (CA) from rat adrenal medulla incubated in
vitro can be inhibited by «-adrenoceptor agonists and
by PGE, and PGE, (Gutman & Boonyaviroj 1975) and
enhanced by p-adrenoceptor agonists (Boonyaviroj &
Gutman 1977a,b). This is similar to the effect of the
same modulators in adrenergic nerve endings (Langer
1974; Starke et al 1977).

However, since rat adrenals incubated in vitro
included cortex as well as medulla, a possible mediation
or modulation of the observed effects by corticosteroids
could not be ruled out, e.g. the «- and S-agonists or
PGE, could affect primarily the adrenal cortex, and a
compound (s) released from the adrenal cortex could
then act on the chromaffin cells of the medulla. To
clarify this point we have used bovine adrenals, where
cortex and medulla can be easily separated.

Bovine adrenals were obtained at the slaughterhouse,
immediately placed in ice and the adrenal medulla
dissected free of cortical tissue and sliced (10-20 mg
per slice). Each slice was placed in a 50 ml Erlenmeyer
flask containing 10 ml of Locke solution (mm: NaCl-
145, KCl-5-6, MgCl,—5-5, CaCl,~0-5, glucose-5) and
incubated at 37 °C for 10 min, with constant shaking.
At the end of the incubation, slices were separated from
incubation medium and slices and medium were acidi-
fied with HCIO,. The extracted CA were adsorbed on
alumina columns, followed by columns of Biorex 70,
as previously described and were assayed (adrenaline
and noradrenaline) by the trihydroxyindole method
(Feuerstein et al 1977). Catecholamine release is given as
a percentage of the total CA present in the slice at the
beginning of incubation.

Materials: Acetyicholine chloride and phenylephrine
were purchased from Sigma, St. Louis, Mo. Salbutamol
was generously supplied by Allen & Hanbury Ltd.
Ware, England. Naphazoline was kindly supplied by
Assia Ltd. Ramat-Gan, Israel, Phenoxybenzamine was
a gift from Smith, Kline & French, Philadelphia, Pa.
PGE, was kindly sent by Dr J. Pike from Upjohn Co.,
Inc., Kalamazoo, Mi. H 35/25 ((+)-erythro-4’-methyl-
a-(1-isopropylaminoethyl)-benzyl alcohol hydrochlo-
ride) was purchased from Kistner Labs. Goteborg,
Sweden. Phentolamine was a gift of Ciba, Ltd., Basel.

* Correspondence.

The release of CA into the medium (Locke solution)
was 0-25 + 0-01 ug mg? of medulla during the incuba.
tion. This release constituted 25-1 4 0-3% of the tota]
CA present in the slice. Fig. 1 shows that acetylcholine
(ACh) induced a substantial increase of CA secretion,
When a-adrenoceptor agonists, phenylephrine (10-5y)
or naphazoline (10~3M), were added, in the presence of
ACh (10~*m), the increase of CA secretion induced by
ACh was abolished. The addition of the «z-adrenoceptor
antagonists (phentolamine and phenoxybenzamine)
into the medium (without ACh) increased the secretion
of CA significantly, compared with the control. Addi-
tion of a B,-adrenoceptor agonist, salbutamol (10-%m)
to the medium also enhanced release of CA significantly.

PGE, caused a significant inhibition of the release of
CA induced by ACh (Fig. 1).

Incubation of medulla in calcium-free Locke solution,
supplemented with 2 mmM EGTA, caused reduction of
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Fic. 1. Effect of various agents on catecholamine
secretion (Ordinate: ¢ release) from bovine adrenal
medulla slices. C, release of CA during control incuba-
tion. ACh, 10~*M acetylcholine present in incubation
medium. PE, phenylephrine (10-*m) added to medium.
NZ, naphazoline (10-°M) added to medium. PGE,,
PGE, (10-"m) added to medium. Ph, phentolamine
(10-*m) added to medium. PBZ, phenoxybenzamine
(10-°M) added to medium. Sal., salbutamol (10-*m)
added to medium. Ca-free, incubation medium without
calcium and 2mM EGTA added. Vertical bars, s.e.
Each column is the mean of 10 experiments.

*P < 001 compared with release induced by
acetylcholine alone (cross hatched column).
A P < 0-01—compared with release in control (C).
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Fic. 2. Effect of B-adrenoceptor antagonists on cate-
cholamine secretion (ordinate: % release) from bovine
adrenal medulla slices induced by salbutamol. C’
release of CA during control incubation. Sal., release
of CA in the presence of 10~-°M salbutamol. Abscissa:
logarithm of concentration (M) of B-adrenoceptor
antagonist added in the presence of 10-*m salbutamol.
Practol., practolol: H 35/25 [(4-)-erythro-4’-methyl-a-
[1-iso-propylaminoethyl] benzylalcorol hydrochloride]
a P,-antagonist. Each point is the mean of 10 experi-
ments. Vertical bars, s.e. Each point on the practolol
line differs significantly (P < 0-05—P < 0-01) from the
corresponding point on the H 35/25 line.

[CMm).

control CA secretion (compare controls on right and
left of Fig. 1). Under these conditions, addition of
10~*M ACh to the medium had no effect on CA secre-
tion. On the other hand, salbutamol was as effective in
calcium-free medium as in a calcium-containing
medium causing CA secretion.

Fig. 2 shows the effect of p-adrenoceptor antagonists
on CA secretion from adrenal medulla, induced by
salbutamol. Both practolol, a f;-antagonist and
H 35/25, a Bs-antagonist, caused inhibition of CA
secretion. However, the 8;-antagonist was more effective
in reducing the CA secretion.

The present report shows that the modulators of CA
secretion from adrenal medulla in bovine adrenals act
in a similar way to that described for rat adrenals
(Gutman & Boonyaviroj 1975, 1977), and for adrenergic
nerve endings (Langer 1974; Starke et al 1977). Thus,
ACh-induced release of CA is completely dependent on
extracellular calcium whereas the p-adrenoceptor
stimulation (salbutamol) is independent of extracellular
calcium, confirming our previous report (Boonyaviroj &
Gutman 1977a). Furthermore, a f,-antagonist was
more effective than a f;-antagonist (practolol) in
reducing CA secretion. This is also in line with reports
on B-receptors in adrenergic nerve endings (Stjirne &
Brundin 1976).
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a-Adrenoceptor agonists inhibited the ACh-induced
release of CA, as in rat and human adrenal (Gutman &
Boonyaviroj 1975, 1977a,b). The fact that «x-adreno-
ceptor antagonists caused increased CA release would
seem to indicate that the CA secreted spontaneously
inhibit further release and it is the inhibitory effect of
these CA which is abolished by the x-adrenoceptor
antagonists.

Finally, PGE, inhibited significantly the release of
CA, as reported for rat and human adrenal (Gutman &
Boonyaviroj 1975; Boonyaviroj & Gutman, 1975,
1977b). The fact that the various modulators—(a-
agonists, PGE, and B-agonists) were effective in slices
of bovine adrenal medulla indicates that the presence
of the adrenal cortex is not essential for the action of
these agents.

Thus, the present report supports the assumption
that the effect of a-agonists and PGE, in rat adrenals
was due to a direct action on the adrenal medulla. The
action of these agents on the medulla of rat, bovine and
human adrenals indicates that this effect is of a general
nature and is present in adrenals in each species and
that adrenomedullary cell membranes resemble in this
characteristic the membranes of adrenergic nerve
endings. Furthermore, most of the studies on modula-
tion of CA release from adrenergic nerve endings were
carried out by first loading the terminals with [*H]-
noradrenaline and then following the release of the
labelled transmitter. However, the release of °*H-
labelled compounds has to be carefully analysed to
exclude metabolites. Furthermore, the effect of various
agents on overflow of [*Hlnoradrenaline is, strictly
speaking, limited to the pool of newly incorporated CA.
In our case, the adrenal medulla has a rich endogenous
store of CA and, therefore, the effect of the modulating
agents on release of endogenous CA is thus established.
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