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Differential Secretion of Enkephalin-Like Peptides

from Boy'ne Adrenal Chromaffin Cells

Chainarong Cherdchu* and Terry D. Hexum
Department of Pharmacology, Pramongkutklao College
of Medicine, Bangkok 10400, Thailand and Department
of Pharmacology University of Nebraska Medical Center,

NE 68105, U.S.A.

Stimulation of chromaffin cells in culture with 1,1-dimethyl-d-phenylpipera-
zinium (DMPP} or depolarizing concenlrations of K* resuils in a significant secretion
of high and low molecular weight enkephalin-like peptides (ELFPs) into the culture
medium. Bio-Gel P-10 chromatography was used o characlerized the ELPs in the
extract of chromalliin cells and in culture media before and after stimulation. DMPP
{50uM)} stimutation produced asignificant secretion of primarify low molelcular weitht
{3-kDa)ELPs whereas 56 mM Kt caused a secretion of both the high and low molecular

weights ELPs. Subsequent o the secretion of these ELPs the expecled decrease
in the content of cellular low molecular weight peplides was not observed. This
suggests that stimulalion of chromaffin cells by either an action on nicotinic receptors
or by membrane depolarization enhances processing of ELPs. Qur resulis support
the hypothesis that specific stimuli bring about the secretion of ELPs of differing
molelcular weight.
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(MelPrenkephalin and ils various precursors
are present in adrenomedullary chromaffin
celis ™. The concentration of enkephalin-
like peptides (ELPs) in chromaffin cells is
species dependent being highest in dog and
catlle adrenal medullae, and lowest in rat
adrenal medullal™. The ELPs are co-stored
with the catechoiamines, norepinephrine and
epinephrine. in chromaffin granules(2-3®
Studies with relrogradely perfused canine
adrenal glands'®, retrogradely perfused beef
adrenal glands'¥. canine!® and feling(®?
adrenal gtands in situ, and bovine chromaffin
cells in culture® reveal that ELPs are released,
in a calcium-dependent manner, along with
catecholamines. The release is believed to

“lo whom cerrespondence should be addressed.

occur primarily through nicotinic receptor
activationt?> 910} Furthermore, the secretion
of various sizes of ELPs has been shown to
be influenced by the type of stimuli(-7).
Hexum et al{'" reported that splanchnic
nerve stimufation in the anesthetized dog
resulted in increased secretion of primarily low
molecular weight ELPs. Studies with perfused
beef adrenal glands showed that a portion of
each of ELPs present in the glands is released
by 50 uM nicotine or 5 mi Ba +2#). Chaminade
et al {67 ysing perfused cat adrenal glands in
silu, reported a release of (Met®)-enkephalin
immunoreactive material and precursors of
differem proportions, depending upon whether
stimulation was due o the splanchnic nerve,
50mM K* or 100 pM acetylchotine.
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Figure1. Enkephalin-like peptide profiles after gel permeation chromatography on a Bio-Gel P-10

column equilibrated v 1 01 M aceiic acid.

Aliquots fram column [ractions were digesled with trypsin and carboxypeptidase B and tolal {Met®)-enkephalin was
determined by radicimmunoassay {see METHODS). A and B represenl the ELPs released into the cullure medium under
basal or 50 UM DMPP. respectively. C and D represent celiular peptides before and after 50 UM DMPP, cespectively. Markers

are: Vo, blue dextran; a. cytochreme C oxidase; d, peptide E.

tyophitized, reconstituted in 0.1 M acetic acid
and applied onto a Bio-Gel P-10 column (0.9
x 58 cm) that had been equilibrated with 0.1
M acetic acid. Aliquots of column fraclions
were freeze-dried, reconstituted in 0.05 M
Tris-HCI, pH 8.0, containing 2 mM CaCl, and
subjected o sequential digestion with trypsin
and carboxypeptidase B (Cooper Biomedical,
Calbiochem){'3 before determination of ELPs
by radioimmunoassay.

Peptide radioimmunoassay

ELP content was determined using a
highly specific C-terminal directed antiserum to
{Met%)-enkephalin as described elswhere®), All
radioimmuneassays were carried out in a total
volume of 550 pl using 3H(Met%)-enkephalin 52
Ci/mmol { Amersham) as a tracer. The buffer
used was 0.5 MTris-HC!, pH 7.4, containing
0.2% bovine serum albumin (RIA grade,
Sigma) and 0.15% dextran (Sigma). After
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Figure 2. Effect of high K on lhe secretion and conient of enkephalin-like peptides

A and B represent the peptides released into the culture medium before and after high K*. C and D represent tue cellular
peptides before and after high Kt Olher descriptions are as provided in Figure 1,

incubation overnight at 4°C, the antibody
bound tracer was separated from unbound
tracer by adsorptionto charcoal followed by
centrifugation{')  Radioactivity in the
supernatant was determined using a Beckman
liquid scintillation spectrometer.

Resulls

Figure 1 (A and B) shows the proliles of
ELPs released into the culture medium in
response to nicotinic receplor stimulation.
DMPP (50 pM) significantly increased the
secretion of ELPs found in Peak 4 which have
a molecular weight of approximately 3-kDa

since they co-elute with peptide E (3.2-kDa).
Peak 4 contains upto 85% of the total immunore-
active material recovered in the cullure
medium after stimulation of the cullured celis.
When cells were siimulated with 56 mi
Kt the molecular forms of the released ELPs
changed. As shown in Figure 2B, elevated K+
caused a significant increase in the secretton
of immunoreactive material found in Peaks 1
and 3 as well as Peak 4. Peaks 1 and 3 contain
ELPs with correspending molecular weight of
approximaiely 20- and 10-kDa since they co-
elute with blue dexiran (20-kDa) and cylochrome
C oxidase(12-kDa), respectively.

Comparision ~f the Bio- Gel P-10
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