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SHORT COMMUNICATION

Stereospecific Opiate Binding in Bovine Adrenal Medulla
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SUMMARY

CHAVKIN, CHARLES, CoX, B. M. & GOLDSTEIN, AVRAM. (1979) Stereospecific opiate
binding in bovine adrenal medulla. Mol. Pharmacol., 15, 751-753.

In this report we describe a population of high affinity, saturable, opiate binding sites in
the adrenal medulla. These sites show the typical sensitivity to sodium ions characteristic
of opiate binding sites found in brain tissue. No comparable high affinity sites were

detectable in adrenal cortex.

In the course of the search for peripheral
sites of pituitary B-endorphin action, we
chose to examine the adrenal medulla and
adrenal cortex for opiate receptors. Adrenal
tissue homogenates were prepared essen-
tially as described for brain opiate receptor
studies (1, 2). Fresh bovine adrenal glands
were collected within 5 min of slaughter,
frozen immediately on dry ice, and stored
at —70° until use. Adrenal cortex and me-
dulla were dissected apart, then separately
minced with a Tissuemizer D18K for 10 sec
before homogenizing in a motor driven,
glass-Teflon homogenizer containing 10 vol
of ice-cold 100 mm Tris-HCI buffer (pH
7.4). Crude membrane fractions were pre-
pared by first sieving the homogenate
through nylon mesh, then pelleting the ef-
fluent by centrifugation at 17,000 X g for 20
min at 2° in a Sorvall SS34 rotor. Mem-
brane pellets were washed once with 40 vol
cold Tris buffer and once with glass distilled
water, then resuspended in Tris buffer at a
concentration of 20% (w/v) based on origi-
nal tissue weight.

Binding of the opiate antagonist *H-nal-
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trexone to the membrane suspension was
determined using radioreceptor assay tech-
nique as described by Medzihradsky (3).
Stereospecific binding is defined as the dif-
ference between the "H-naltrexone binding
to the membrane preparation in the pres-
ence of excess dextrallorphan (the inactive
stereoisomer of the opiate antagonist lev-
allorphan) and that measured in the pres-
ence of excess levallorphan (4). In a typical
experiment, 200 ul of either 250 mm KCl or
NaCl in 100 mM Tris-HCI buffer (pH 7.4)
were added to 200 ul of a 20% membrane
suspension in Tris buffer followed by 50 ul
of either 12.5 uM dextrallorphan (Hoff-
mann-La Roche) or 12.5 um levallorphan
tartrate (Hoffmann-La Roche). Next 50 pl
of the appropriate concentration of *H-nal-
trexone (Research Triangle Institute, 6.4
Ci/mmole) were added, and the assay tubes
were incubated for 20 min at 23°. Bound
radioactivity was separated from free by
filtration through glass fiber filters (What-
man GF/C), and the bound counts were
measured by liquid scintillation counting of
the dried filters. At less than saturating
concentrations, more than 80% of total
binding to adrenal medulla membranes was
stereospecific.

Scatchard analysis of a representative
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F1G. 1. Scatchard plot of *H-naltrexone stereospecific binding to 8% bovine adrenal medulla membranes
in the presence of 100 mm KCl, 100 mm Tris-HCl pH 7.4 (-Na) and 100 mm NaCl, 100 mm Tris-HC! pH 7.4

(+Na)

B/F is the ratio of moles *H-naltrexone stereospecifically bound/gram tissue to concentration of unbound
*H-naltrexone in the assay. Each point is the mean of duplicate determinations. The lines are drawn by least

squares linear regression analysis.

bovine adrenal medulla membrane binding
experiment is shown in Fig. 1. The dissocia-
tion constant for the specific *H-naltrexone
binding sites is 1.53 + 0.41 nM in the pres-
ence of Na* and 3.93 + 0.84 nM in K* buffer
(mean + SEM for the three determina-
tions). This increase is characteristic of the
opiate receptor binding of narcotic antago-
nists (1, 5). Also, the affinity values and the
magnitude of the Na* effect are comparable
to that observed in *H-naltrexone binding
studies of opiate receptors in brain tissue
(Dr. C. E. Dunlap III, personal communi-
cation). Site density is estimated as 4.57 +
0.52 pmol/g tissue in the presence of Na*,
25% of that seen in guinea pig brain homog-
enate (minus cerebellum) under the same
assay conditions (data not shown).

Since enkephalin immunoreactivity has
been described in human adrenal medullary
tumors (6) and in rabbit and rat sympa-
thetic ganglia (7), it is possible that the
binding sites demonstrated here mediate
the effects of local enkephalin release. How-
ever, a physiologic role has not as yet been
elucidated.

The derivation of p-endorphin and

ACTH from a common precursor (8) and
the suggested concomitant release from the
rat pituitary (9) suggest that these hor-
mones might also share a common target in
the adrenal cortex. Low levels of specific
*H-naltrexone binding to bovine adrenal
cortex were seen at “H-naltrexone concen-
trations greater than 10 mm; however, less
than 10% of the total binding was stereo-
specific. At the concentration of *H-naltrex-
one givine half saturation of the adrenal
medulla binding sites (5 nM), cortex mem-
branes stereospecifically bound 0.12 pmole/
g tissue, only one-sixth of that bound to the
adrenal medulla under the same conditions.
The adrenal cortical membrane binding
sites were not saturable at concentrations
of *H-naltrexone below 10 uM indicating
that these sites are of low affinity (Ky; >
10~® m). Bovine plasma levels of S-endor-
phin have not been reported, but in view of
the very low levels in rat plasma (0.4-2.6
nM) (9) and even lower levels in human
plasma (about 10-30 pMm) (10), it is ex-
tremely unlikely that these low-affinity
binding sites in adrenal cortex mediate ef-
fects of circulating 8-endorphin.
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