
hmqhrmacology vol. 21, pp. 1129 to 1135, 1982 
Printed in Great Britain 

0028-3908/82/l 11129-07SO3.00/0 
Pergamon Press Ltd 

NON-OPIATE ~-ENDORP~IN FRA~~E~S AND DOPA~INE-V 
y-TYPE ENDORPHINS AND PROLACTIN SECRETION 

IN RATS 

S. W. J. LAMBERTS’, MARY DE QUIJADA*, J. M. VAN REE’ and 
D. DE WIED’ 

‘Department of Medicine and of Clinical Endocrinology, Erasmus University, Rotterdam and 
*Rudolf Magnus Institute for Pharmacology, State University of Utrecht, Utrecht, The Netherlands 

(Accepted 19 January 1982) 

Summary-The effects on prolactin secretion of three ~ptide-derivatives of ~-endorphin which show 
neuroleptic-like activities in rats were studied 

Intravenous administration of y-endorphin (fi-endorphin (BE) 1-17) enhanced plasma prolactin levels. 
y-Endorphin did not affect the prolactin secretion by hemipituitary glands incubated in vitro and by 
cultured pituitary cells, but it reversed, in a dose-dependent way, the dopamine-induced inhibition of 
prolactin release. This effect of y-endorphin could be prevented by co-incubation with the opiate- 
antagonist naloxone. 

In uiuo studies with non-opiate-like fragments of y-endorphin, des-Tyr’-y-endorphin (DTyE, BE 2-17) 
and des-enkephalin-y-endorphin (DEyE, PE 617), showed that these peptides suppressed the plasma 
prolactin levels, when prolactin release was slightly stimulated. However, DEyE dose-dependently 
enhanced plasma prolactin levels, when prolactin release was low. Subchronic treatment with DEyE for 
4 days made prolactin release more sensitive to the inhibitory action of small doses of apomorphine. 
Neither DTyE nor DEyE affected prolactin release by hemipituitary glands and cultured pituitary cells. 
They did also not affect the dopamine-induced inhibition of prolactin release in vitro. 

It is suggested that ~-endorphin increases prolactin secretion by interfering with dopaminergic systems 
in the pituitary and that DTyE and DEyE have a modulatory action on prolactin secretion. 

It has long been recognized that patients receiving 
large doses of neuroleptic drugs develop hyperprolac- 
tinemia and occasionally galactorrhea and/or ame- 
norrhea (MacLeod, 1976). Most of these neuroleptic 
drugs are dopamine-receptor blocking agents (Anden, 
Dahlstrom, Fuxe and I-Iakfelt, 1966). The sustained 
increase in serum prolactin (PRL) levels following the 
adminis~ation of drugs like haloperidol, pimozide 
and perphenazine is probably mediated via a direct 
inhibitory action on dopamine-receptors on the pro- 
lactin-secreting cells in the pituitary gland (MacLeod, 
1976; MacLeod and Lehmeyer, 1974). 

In the present study the effects on prolactin se- 
cretion were evaluated in the rat of ~~ndorphin 
(P-endorphin (/3E) 1-17, (des-Tyr’)-y-endorphin (DTyE, 
PE 2-17) and des-enkephalin-y-endorphin (DEyE, BE 
6-17)), three peptides with neuroleptic-like activity in 
rats (De Wied, Kovacs, Bohus, Van Ree and Greven, 
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1978a; De Wied, Van Ree and Greven, 1980). Both 
DTyE and DEyE have also been shown to have anti- 
psychotic effects in man (Verhoeven, Van Praag, Van 
Ree and De Wied, 1979; Van Ree, De Wied, Verhoe- 
ven and Van Praag, 1980a). At first the effect of in uiuo 
administration of these peptides on circulating prolac- 
tin levels was evaluated. Thereafter direct effects on 
prolactin secretion by hemipitui~y glands incubated 
in vitro and by cultured normal pituitary cells and on 
the dopamine-mediated inhibition of prolactin release 
in vitro were investigated. 

METHODS 

Animals. In the experiments in which the in vivo 
effects of the peptides were investigated, male white 
Wistar strain rats weighing between 160 and 180g 
were used. For intracerebroventricular injection the 
rats were equipped with plastic canulae in one of the 
lateral brain ventricles about 1 week prior to experi- 
mentation. The rats were housed with ad libitum food 
and water conditions. The light was on from 5 a.m. to 
7 p.m. in the animal house. The rats were killed by 
decapitation and plasma was used for prolactin deter- 
~nation. For the in vitro experiments anterior pitui- 
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taries were obtained from 180.-220g female Wistar 
rats. 

Drugs. The following peptides were used: /?-endor- 
phin and the /?-endorphin (BE) fragments y-endorphin 
(PE l-17) des-Tyr’-y-endorphin (DTyE, /IE 2-17) 
des-enkephalin-y-endorphin (DEyE, PE 617) and 
a-endorphin (/?E 1-16). These peptides were dissolved 
in one drop of 0.01 N HCl and further diluted with 
saline or artificial CSF. They were administered in a 
volume of 0.5 ml or 1 ~1, when given systematically or 
intraventricularly. respectively. Apomorphine HCI 
(OPG, Utrecht. the Netherlands) was dissolved in 
saline. 

P~r~~~~r~ ~nc~batjons. Each incubation flask con- 
tained three hemipituitaries (each from a separate ani- 
mal), incubated in 1 ml tissue culture medium 199 
(Gibco Bio-Cult. Glasgow, Scotland). After a 30min 
preincubation the medium was replaced and the 
drugs were added. The flasks were incubated at 37°C 
in a Dubnoff shaker in an atmosphere of 95% 02-5% 
COz (v/v). After a 5 hr incubation, the medium was 
removed and the pituitaries were weighed. All incuba- 
tions were carried out in plastic vials, while the serial 
dilution steps of the peptide-solutions were also done 
in plastic tubes. 

P~tziit~r~ cells. Anterior pituitary glands of 12 
female rats were minced and chopped and incubated 
for 120 min with dispase (2.4U/ml; Boehringer, 
Mannheim, Western Germany). The dispersed cells 
were cultured for 4 days in Eagle’s minimal essential 
medium and 10% foetal calf serum. Thereafter the 
effect of the peptides on prolactin release by the fixed 
cells was investigated for 4 hr. 

Hormone determination. The prolactin content of 
the incubation medium was measured by a double 
antibody radioimmuno assay (RIA) using materials 
and protocols supplied by the NIAMDD Rat Pitui- 
tary Hormone Distribution Program. The results are 
expressed in terms of NIAMDD Rat PRL RP-1. 

Statisfics. The results are expressed as the mean + 
SEM. and statistical analysis of the in ho studies was 
performed by Student’s unpaired t-test and of the in 
citro studies by analysis of variance (one-way classifi- 
cation, as described by Snedecor and Cochran. 1969). 

RESULTS 

The effect of parenteral administration of the pep- 
tides on the plasma proIactin concentration was stud- 
ied in several experiments (Table 1). Intravenous 
administration of 50 pg ~-endorphin and 50 pg y-endor- 
phin resulted in an increase of plasma levels of proiac- 
tin 20min after injection, while cc-endorphin did not 
affect the circulating concentration of prolactin (Table 
1A). Intracerebroventricular administration of 0.5 fig 
of /I-endorphin induced hyperprolactinemia after 
30min. while the other peptides were not effective 
(Table 1B). The non-opiate like fragments of y-endor- 
phin, DTyE and DEyE suppressed plasma levels of 
prolactin. when these levels were slightly stimulated 

Table 1. Effect of the parenteral administration of @endor- 
phin and its fragments on plasma concentrations of prolac- 

tin (PRL) 

(A) The effect of the intravenous administration of 50 pg 
of CC-, p-, y-endorphin and DTpE on plasma prolac- 
tin. The animals were decapitated 20 min after injec- 
tion. 

Saline (0.5 ml) 
a-Endorphin (50 ng) 
/%Endorphin (50 pg) 
p-Endorphin (50 pgl 
DT# (50 w) 

Plasma PRL @g/ml) 
70* 1.5 
69 4 9 

111 113” 
125 f 19* 
32 f 3+ 

(RI The effect of the intracerebroventricular administra- 
tion of 0.5 pg of r*-, & y-endorphin and DTyE on 
plasma prolactin. The animals were decapitated 
30 min after injection. 

Plasma PRL (n&ml) 
Saline (1 b41) 26 rt 3 
a-Endornhin (0.5 I& 40 f 7 ._, 
P-Endorphin (0.5 pg) 
y-Endoruhin (0.5 ug) 

143 It 31** 
41 * 9 

~DT~E cd.5 pgj ’ I’ 23 If: 3 

(C) The effect of the intravenous administration of nal- 
oxone, DTJE and DEyE on plasma prolactin. The 
rats were killed 20 min after injection 

Plasma PRL (ng/ml) 
Saline (0.5 ml) 
Naloxone (200 ua) 

65 i 9 
11 i 2*** 

DTgE (50 ;g) -’ 37 1. 6* 
DE1;E (50 pg) 32 3_ 4** 

* P < 0.05 vs controls. 
** P c 0.005 vs control. 
*** P < 0.001 vs control. 
6-9 animals per group. 

by the intravenous injection procedure (Table fA and 
C). A similar, but more pronounced, inhibitory effect 
was observed following treatment with naloxone 
(Table 1C). Under conditions in which prolactin levels 
were low, it was found that subcutaneous administra- 
tion of DEyE induced a dose-dependent increase of 
plasma prolactin concentration 80 min after injection 
(Fig. 1). 

Thereafter the possible interrelations between the 
effect of DEyE and dopaminergic systems on plasma 
levels of prolactin were investigated. Firstly, rats were 
injected with either saline of DEyE (5Opg subcuta- 
neously) and after 60 min with saline or apomorphine 
(25 or 125&kg subcutaneously). Plasma concen- 
trations of prolactin, assessed at 20min after the 
second injection, showed that only the large dose of 
apomorphine suppressed plasma prolactin levels in 
the saline-pretreated rats (Table 2). Again a stimu- 
lation of plasma prolactin levels was seen in rats pre- 
treated with DEyE. This stimulation was suppressed 
by both doses of apomorphine. Thus, the increase of 
prolactin levels following DEyE administration could 
be counteracted by small doses of apomorphine. 
Secondly. sensitivity to apomorphine was tested in 
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plasma PRL 
(&ml) 

80 - 

0 6.75 12.5 25 50 
DE,E 

Fig. 1. The effect of the subcutaneous administration of 
four different doses (pg) of des-enkephalin-y-endorphin 
(D&E) on plasma concentration of prolactin 80 min after 
the injection. The mean of 6-7 animals per treatment 
group was plotted vs the dose of DEyE. Vertical bars indi- 
cate SEM. *Different from placebo treated controls 

(**P < 0.025, ***IJ < 0.005). 

rats subchronically treated with DEyE. It was found 
that administration of DEyE for 4 days (10 pg subcu- 
taneously twice a day) increased the sensitivity to the 
inhibitory action of apomorphine (Fig. 2). Thus, 17 hr 
after the last peptide injection, the effect of 25 as well 
as 125 pg/kg apomorphine on prolactin levels was 
more pronounced in the DEyE pretreated rats, than 
in the saline pretreated rats. 

y-Endorpin in a wide dose-range (25 nM-3.5 FM) 
did not directly influence release of prolactin by the 
pituitary gland and the dispersed cultured cells in 

Table 2. The influen~ of apomorphine on 
prolactin secretion in animals pretreated 

with DEyE 

r.50 
Plasma PRL 

(ng/ml) 

Saline Saline 24 i 3 
Saline APO (25 pg) 28 f 5 
Saline APO (125 pg) 6% 1tt 
DEyE Saline 42 i 6t 
DEyE APO (25 pg) 21+4* 
DEyE APO (125 pg) 6 * 1** 

Groups of male rats (n = 10) were injected 
at zero time with saline or DEyE (50 pg sub- 
cutaneously) and at 60min with saline or 
apomorphine (25 or 125pg/kg subcuta- 
neously). They were decapitated at 80min 
and plasma prolactin levels were measured, 

* Different from DEyE-saline treatment 
(*P < 0.01, **iJ i 0.001). 

t Different from saline-saline treatment 
f?P < 0.02, ttP < 0.001). 

plasma PRl 

be;/rnl) 

60. 

- Saline 

0 25 Ii5 
opomorphine 

WW 

Fig. 2. The effect of subchronic administration of des-enke- 
phalin-~-endorphin (DEyE) on the sensitivity of prolactin 
secretion to apomorphine. Rats were pretreated for 4 days 
with either DEyE (1Opg subcutaneously twice a day) or 
with saline. 17 hr after the last injection, apomorphine (25 
or 125 pg/kg) was injected subcutaneously and prolactin 
was measured after 20 min. The mean of 1618 animals per 
treatment group was plotted vs the dose of apomorphine. 
Verticai bars indicate SEM. *Different from placebo, apo- 

morphine treated animals (*P < 0.05, +*P < 0.005). 

vitro but a dose-dependent partial reversal of the 
dopamine-induced inhibition of prolactin secretion 
was observed (Fig. 3; Table 3A; Table 5A). Naloxone 
(5OOnM) did not have a direct effect on prolactin 
release, but it prevented the y-endorphin-induced 
reversal of the dopamine-induced inhibition of prolac- 
tin secretion (Table 3B). 

Both DTyE (lOnM-10 PM) and DEgE {lOO nM, 
1 FM) did not have a direct effect on prolactin release 
in vitro and did not interfere with the dopamine- 
induced inhibition of prolactin secretion (Tables 4 
and 5). The experiments with DTyE and DEyE were 
also carried out in incubation media containing baci- 
tracine (0.1 HIM) and bovine serum albumin (0.1 /IM) 
in order to prevent degradation of the peptides, as 
suggested by Enjalbert, Ruberg, Arancibia, Priam and 
Kordon (1979). Again, neither a direct effect of these 
peptides on prolactin secretion, nor an effect on the 
dopamine-induced inhibition of prolactin secretion, 
were seen (data not shown). 

DISCUSSION 

Exogenous and endogenous opioids have been 
shown to stimulate prolactin secretion in uioo (Rivier, 
Vale, Ling, Brown and Guillemin, 1977; Tolis, Hick- 
ley and Guyda, 1975; DuPont, Cusan, Labrie, Coy 
and Li, 1977; Rivier, Brown and Vale, 1977; Chihara, 
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-r--L 

iL- 
-rr, 

dopmnins 25nM 50nM 
IeoonM) ’ 

5oollM 2/lM 

y-e_ndorphin 

doporn,“; (500 nM) 

Fig. 3. Partial antagonism by various concentrations of 
p-endorphin of the dopsmine-induced inhibition of prolac- 
tin secretion by rat pituitary glands in vitro. The effects of 
dopamine were significantly blocked by 500 nM. 2 PM and 

3.5 PM of y-endorphin (P < 0.01, P i 0.01, P < 0.01). 

Arimura, Coy and Schally, 1978). This effect on pro- 
lactin secretion can be blocked by specific opiate 
receptor antagonists, such as naloxone and naltrex- 
one. Morphine, fl-endorphin, a-endorphin and meth- 
ionine-enkephalin do not have a direct action on 
prolactin release by the anterior pituitary glands in 
citro (Shaar, Frederickson. Dininger and Jackson, 
1977) or dispersed pituitary cells (Rivier et al., 1973). 
Observations that met-enkephalin, fi-endorphin and 
morphine block dopamine-mediated inhibition of 
prolactin secretion by the pituitary gland in oitro 
(Enjalbert et al., 1979; Enjalbert, Ruberg, Fiore, Aranu- 
bia, Priam and Kordon, 1979), could not be con- 
firmed by others (Muraki and Tokunaga, 1978; Login 
and MacLeod, 1979). The mechanism by which these 
opioid peptides elevate serum concentration of pro- 
lactin probably involves inhibition of the release of 

dopamine by tuberoinfundibular neurones into hypo- 
physeal portal blood. The administration of mor- 
phine, /I-endorphin and a synthetic enkephalin-analo- 
gue to rats resulted in a 85-95x reduction in the 
concentration of dopamine in the stalk plasma, and 
this effect could be prevented by naloxone (Gudelsky 
and Porter, 1979). In addition, it has been shown that 
dopamine turnover in the median eminence is sup- 
pressed by several opioid peptides (Ferland, Fuxe, 
Eneroth, Gustafsson and Skett, 1976; Deyo, Swift and 
Miller, 1979; Van Vugt, Bruni, Sylvester, Chen, Jeiri 
and Meites, 1979; Van Loon, De Souza and Shin, 
1979). The results presented in this study are in agree- 
ment with these observations, in that /I-endorphin 
stimulated release of prolactin and naloxone inhibited 
stress-induced prolactin secretion. 

The peptides derived from P-lipotropin and begin- 
ning at amino acid 61 (tyrosine) have been shown to 
mimic most actions of morphine both in uiuo and in 
vitro (Van Ree, De Wied, Bradbury, Hulme, Smyth 
and Snell, 1976; Graf, Szekely, Ronai, Dunai-Kovacs 
and Bajusz, 1976; Lord, Waterfield, Hughes and Kos- 
terlitz, 1976). With regard to their behavioural effects, 
however, p-endorphin fragments exert highly specific 
effects in certain types of behavioural tests. /I-Endor- 
phin, a-endorphin and met-enkephalin delay the 
extinction of pole-jumping avoidance behaviour in 
rats, whereas y-endorphin, which differs from a-endor- 
phin by one additional amino acid, facilitates extinc- 
tion of pole jumping avoidance behaviour (De Wied 
et al., 1978a; De Wied, Bohus, Van Ree and Urban, 
1978b; Le Moal, Koob and Bloom, 1979). This oppo- 
site effect was also found on passive avoidance behav- 
iour (De Wied et al., 1978a and b). In addition, 
y-endorphin, but not morphine, /I- and u-endorphin 
had a positive effect in various grip tests, comparable 
with that of haloperidol (De Wied et al., 1978a). The 

Table 3. The effects of y-endorphin and naloxone on basal and dopamine-induced 
inhibition of prolactin secretion by normal rat pituitary glands in oitro 

PRL secreted into 
the medium 

(pg/mg pituitary gland) 

(A) Control 4.63 k 0.36 
Dopamine (500 nM) 1.48 + 0.25* 
y-Endorphin (25 nM) 5.00 + 0.31 
Dopamine (500 nM) + p-endorphin (25 nM) 1.73 f 0.15* 
y-Endorphin (500 nM) 5.05 !c 0.26 
Dopamine (500 nM) + y-endorphin (500 nM) 2.63 _+ 0.28*t 

(B) Control 4.07 + 0.21 
Dopamine (500 nM) 1.13 _+ 0.12* 
y-Endorphin (350 nM) 3.98 k 0.33 
Naloxone (500 nM) 4.24 + 0.30 
Dopamine (500 nM) + y-endorphin (350 nM) 2.08 + 0.36*t 
Dopamine (500 nM) + y-endorphin (350 nM) + 

naloxone (500 nM) 1.34 & 0.30* 

Two different experiments (A and B) were performed. 
Incubation time 5 hr; four flasks per group; data are given as mean k SEM. 
* P i 0.01 vs controls. 
t P -c 0.01 vs dopamine alone. 
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Table 4. The effects of DTyE and DEyE on basal and dopamine-induce 
inhibjtjon of prolactin secretion by normal rat pituitary glands in uitro 

PRL secreted into 
the medium 

(yg/mg pituitary gland) 

(A) Control 
DTyE 1OnM 
DTyE 1OOnM 
DTyE 1 PM 
DTyE lO@M 

(B) Control 
Dopamine (500 nM) 
Dopamine (500 nM) + DTyE (100 nM) 
Dopamine (500 nM) + DTyE (1 PM) 
Dopamine (500 nM) + DTyE (10 @vi) 

(C) Control 
DEyE (100 nM) 
DEyE (1 JIM) 

(D) Control 
Dopamine (500 nM) 
Dopamine (500 nM) + DEyE (I nM) 
Dopamine (500 nM) + DEyE (10 nM) 
Dopamine (500 nM) + DEyE (100 nM) 
Dopamine (500 nM) + DEyE (1 FM) 

7.76 i 0.96 
8.02 + 0.88 
7.48 & 0.45 
8.16 zfr 0.83 
8.32 + 0.87 

7.36 rt 0.64 
4.02 + 0.32* 
4.20 + 0.34* 
3.96 f 0.16* 
4.16 rt 0.20* 

6.66 f 0.06 
6.43 i 0.21 
6.72 i: 0.29 

3.08 rt 0.37 
1.60 f 0.16’ 
1.58 + 0.26* 
1.72 * 0.409 
1.30 rt 0.14* 
1.80 rt 0.40* 

Four different experiments (A, B, C and D) were performed. 
Incubation time 5 hr; four flasks per group; data are given as mean + SEM. 
* P < 0.01 vs control. 

effects of y-endorphin were apparently not dependent it could not be regarded as a classical neuroleptic 
on opiate receptor activation since the removal of the compound (De Wied et al., 1978a; Van Ree, Witter 
N-terminal amino acid residue tyrosine, which elimin- and Leysen, 1978). In view of these findings, it was 
ates opiate-like activity, enhanced the influence of postulated that DTyE or a closely related neuropep- 
y~ndorphin on active and passive avoidance behav- tide might be an endogenous peptide with neurolep- 
iour and in the grip tests (De Wied et al., 1978a). tic-like activity with a profile more specific than that 
Further studies indicated that the pharmacologica of currently used neuroleptic drugs (De Wied, 1978). 
profile of DTyE (BE 2-17) in various aspects resem- Further investigations revealed that DEyE is the shor- 
bled that of the neuroleptic drug haloperidol (De test sequence of various fragments of y-endorphin that 
Wied et al., 1978a; Van Ree, Bohus and De Wied, showed potencies comparable with that of DTyE in 
1980b; Dorsa, Van Ree and De Wied, 1979), although two grip tests and on extinction of pole jumping 

Table 5. The effect of y-endorphin, DTyE and DEyE on basal and dopamine- 
induced inhibition of prolactin secretion by normal cultured pituitary cells 

PRL secreted into 
the medium 

(ng/dish) 

(A) Control 
Dopamine (500 nM) 
y-Endorphin (350 nM) 
Dopamine (500 nM) + y-endorphin (350 nM) 

(B) Control 
Dopamine (500 nM) 
DTYE (1 PM) 
Dopamine (500 nM) + DTyE (1 JIM) 
DE@ (1 NM) 
Dopamine (500 nM) + DEyE (1 PM) 

156 rt 8 
86 i: 5* 

161 + 19 
128 + 6** 

711 f 27 
313 ir: 35* 
775 & 19 
254 + 24% 
627 + 21 
250 * 9* 

Two different experiments (A and B) were performed. 
Incubation time 4 hr; 5 dishes per group; data are given as mean + SEM. 
* P < 0.01 vs controls. 
** P -e 0.01 vs dopamine alone. 
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avoidance behaviour, which were used to measure 
neuroleptic-like activity (De Wied ef al., 1980). These 
observations in animals stimulated clinical trials in 
which the proposed antipsychotic action of y-type 
endorphins was tested. It was found that both DTyE 
and DEyE decreased symptomatology in a number of 
patients suffering from schizophrenic psychosis (Ver- 
hoeven et al., 1979; Van Ree et al, 1980a. Emrich, 
Zaudig, Kissling, Dirlich, Von Zerssen and Herz, 
1980). 

In the present study it was shown that the actions 
of these neuroleptic-like peptides (y-endorphin, DTyE 
and DEyE) on prolactin secretion differ from those of 
the more classical drugs like haloperidol. y-Endorphin 
stimulated prolactin release in uiuo and antagonized 
in a dose-dependent way, the dopamine-mediated in- 
hibition of prolactin release by the pituitary gland in 
uitro. This latter effect of y-endorphin is comparable 
with that of several neuroleptic drugs like haloperidol, 
pimozide and perphenazine (MacLeod, 1976; Mac- 
Leod and Lehmeyer, 1974). Apart from these 
dopamine-receptor antagonists, however, several 
other substances like thyrotropin releasing hormone 
(TRH) and dibutyryl-CAMP have also been shown to 

reverse the dopamine-effect on prolactin release by 
the pituitary gland in vitro in a dose-dependent man- 
ner (MacLeod, 1976; Hill-Samli and MacLeod, 1974). 
This effect of y-endorphin is probably an opioid effect 
because it was prevented by naloxone. That the effects 
of y-endorphin can be antagonized by both dopamine 
and naloxone was recently also found in a behav- 
ioural model. Kirally, Tapfer, Borsy and Grif (1981) 
reported that y-endorphin inhibited the amphetamine- 
induced stereotypy in rats, and that this anti- 
amphetamine effect of y-endorphin could be antagon- 

ized to a certain extent by the dopamine receptor 
stimulant bromocriptine, as well as by naloxone. 

The pharmacological profile of DTyE and DEyE 

resembles that of classical neuroleptic drugs in several 
ways (Van Ree et al., 1980b), but DTyE has no affinity 
for neuroleptic or apomorphine binding sites in vitro, 

nor does it significantly affect opiate-receptor binding 
(Van Ree et al., 1980b; Van Ree et al., 1978; Pedigo, 
Ling, Reisine and Yamamura, 1979a), although the 
peptide seems to interfere with spiperone binding in 

viuo (Pedigo, Schallert, Overstreet, Ling, Ragan, Rei- 
sine and Yamamura, 1979b). The basically different 

action of DTyE and DEyE from that of the known 
neuroleptic drugs was also shown in the present 
study. No direct effect of DTyE and DEyE on prolac- 
tin release in vitro by the pituitary gland was ob- 
served, while intravenous administration of these pep- 
tides suppressed the stress-induced plasma prolactin 
release and prolactin release was stimulated when 
prolactin control levels were low. Recent data on be- 
havioural effects of y-type endorphins and their inter- 
relations with the effect of apomorphine suggest that 
DTyE and DEyE act as dopamine antagonists selec- 
tively on those dopamine receptor systems, which are 
stimulated by small doses of apomorphine and which 

may be located presynaptically in mesolimbic 
dopaminergic pathways (Van Ree, Innemee, Louw- 
erens, Kahn and De Wied, 1982a; Van Ree, Caffi: and 
Wolterink, 1982b). Subchronic treatment with DEyE 
for 4 days resulted in an enhanced sensitivity to the 

behavioural effects of small doses of apomorphine, 
suggesting that these receptor systems have become 
supersensitive. It has been argued that at least part of 
the dopaminergic receptor systems present on prolac- 
tin releasing cells in the pituitary bear similarities 
with those located presynaptically in mesolimbic 
dopaminergic systems (Meltzer and Simonovic, 1981). 
A similar action of y-type endorphins on these 

dopamine receptor systems in the pituitary, if they are 
present, could explain the findings that DEyE in- 
creased basal prolactin secretion and that subchronic 
treatment with this peptide leads to an enhanced sen- 
sitivity to apomorphine with respect to its decreasing 
effect on prolactin release. It is puzzling, however, 
that this peptide does not interfere with the dopamine- 
induced inhibition of prolactin release in vitro, 

although it must be borne in mind that the influence 
of y-type endorphins could not be demonstrated due 
to the in vitro conditions used. Moreover, the inhi- 
bition of stress-induced prolactin release by y-type 
endorphins complicates the picture. This effect might 
be due to a suprahypophyseal action of these pep- 
tides, in which dopamine or other neurotransmitter 
systems are involved, eventually leading to an in- 
crease in the amount of dopamine reaching the pitui- 
tary lactotroph via the portal stalk blood and conse- 
quently in a decreased prolactin release. In conclu- 
sion, the present data suggest that y-endorphin stimu- 
lates prolactin release by a direct effect on the pitui- 
tary and that the y-endorphin fragments DTyE and 
DEyE can stimulate or attenuate prolactin release 
depending on the activity of the systems involved in 
prolactin secretion. suggesting that these peptides 

may function as modulators of ongoing activity in 
these systems. 
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