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Previous studies have shown that intronic peptide se-
quences in the prohormone for thyrotropin-releasing
hormone (TRH) have physiological actions on pitui-
tary hormone secretion. The aim of this investigation
was to examine the effect of the cryptic peptides, pro-
thyrotropin-releasing hormone;5_;99 (ProTRH;75_199)
and ProTRH;g¢_199, 0N prolactin (PRL) release from the
anterior pituitary. Perifusion studies were performed
with anterior pituitaries obtained from individual adult
male Sprague-Dawley rats at 70-90 d of age. Perifusate
was collected in 5-min fractions for 25 min prior to pep-
tide administration and for 60 min afterward. Pituitaries
were perifused with a single 5 min pulse of either 2, 10,
or 40 nM concentrations (peak pulse) of each peptide
or the vehicle. Sixty minutes after peptide administra-
tion, a 200 mM pulse of potassium chloride was deliv-
ered to check tissue viability. Prolactin was measured
in the perifusate by radioimmunoassay. Results showed
that both peptides induced a significant long-term sup-
pression of prolactin secretion that was still evident at
60 min after peptide exposure. ProTRHg¢_199 Was simi-
lar to ProTRH;,4_199 in suppressing prolactin release
at the 2 and 40 nM dose, suggesting that the amino
acid sequence necessary for prolactin inhibition is con-
tained within the smaller peptide fragment. These data
indicate that a cryptic sequence within the proTRH pep-
tide can have biological activity at the level of the ante-
rior pituitary gland in regulating prolactin secretion.
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Introduction

Prothyrotropin-releasing hormone (ProTRH) is a 255
amino acid prohormone that contains five TRH progenitor
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and seven or more biologically active cryptic sequences fol-
lowing posttranslational proteolytic cleavage (). Immuno-
cytochemical studies demonstrated an overlapping, but
differential, distribution for TRH and several of the cryptic
peptides with ProTRH in brain, suggesting that differen-
tial posttranslational processing of ProTRH may occur in the
CNS (2—6). Subsequent work showed that cryptic ProTRH
sequences found in brain and spinal cord are processed from
the prohormone, packaged in secretory granules, subject to
axonal transport, and secreted from axon terminals (7,8).

Important posttranslational processing of ProTRH occurs
in part through the actions of the prohormone convertases
(PCs) PC1 and PC2 (9,10). The differential distribution of
these enzymes in the CNS, in combination with their sepa-
rate endoproteolytic actions at multiple ProTRH sites (71),
suggest that ProTRH may serve as a multifunctional bio-
synthetic precursor similar to other prohormones such as
proopiomelanocortin and proenkephalin (72).

The biological importance of TRH is well established
as both a regulator of thyroid-stimulating-hormone (TSH)
release and a neuromodulator of several neurotransmitter
systems, as well as behavior (13,14). A growing body of
evidence also indicates that the cryptic peptides may regu-
late physiological functions at the level of the CNS. Both
ProTRH 4 160 and ProTRH;;5_199, the cryptic sequences
flanking the fourth TRH progenitor sequence within ProTRH,
have been shown to possess biological actions both in vitro
and in vivo. Peripheral administration of ProTRH 4 149
to rats enhances TSH release by TRH and increases TSHf3
gene promoter activity (7/5—16). In addition, ProTRH 4 ;69
potentiates gastric secretion induced by TRH injection into
the dorsal motor nucleus of the vagus (77). A receptor for
ProTRH 4y_149 has been described in rat brain, pituitary
and peripheral tissue, as well as in a neuroblastoma cell line
(18,19), but areceptor for ProTRH 75 ;99 has yet to be iden-
tified. However, the ProTRH;,5_;99 peptide is biologically
active based on studies showing that it inhibits the secre-
tion of adrenocorticotropin (ACTH), growth hormone, and
prolactin (20-23).

The rationale for the present experiments was based on
in vivo evidence that ProTRH,,g_;99 inhibits prolactin secre-
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Fig 1. Percentage change in PRL secretion over 60 min from anterior pituitary following administration of a pulse of ProTRH, 4 ;49. A
similar pulse of KC1 (200 nM) was delivered at the end of 60 min. Each bar represents the mean+ SEM of 15 min averages for 6—14 glands.
The mean (+SEM) of all samples collected over the 60 min is shown on the right. ProTRH, ;5 ;o induced a significant, dose-related

suppression of prolactin secretion compared to medium alone.

tion when male rats were administered the peptide intra-
venously 5 min prior to restraint stress (23). In the present
study, we employed an in vitro superfusion system to exam-
ine whether the inhibitory actions of ProTRH 75 ;99 01 pro-
lactin release occurs at the level of the anterior pituitary. In
addition, we studied the effects of ProTRH g6 99 in this sys-
tem based upon recent evidence that posttranslational pro-
cessing of ProTRH 74 199 by PC2 generates this additional
bioactive peptide, ProTRH g4 199 (24).

Results

When compared to the baseline period, the administration
of a single pulse of ProTRH, 75 99 (Fig. 1) and ProTRH g5 199
(Fig. 2) caused significant decreases in prolactin levels within
the perifusate that lasted up to 60 min for the highest and
lowest doses tested (40 nM and 2 nM) following the initial
onset of the pulse. Similar time effects were observed for
the 10 nM dose of ProTRH75_;99. However, the 10 nM dose
of ProTRH g4_;99, induced a significant suppression of PRL
only for the first 30 min following administration. Reasons
for this discrepancy are not known. We observed no effect
of vehicle or of ProTRH; ;55 tested at 40 nM (Fig. 3). All
pituitaries exhibited a KCI response at the end of 60 min.

Because baseline secretory rates differed significantly
between individual animals, the posttreatment values were
divided by the average baseline value for the 15 min preced-
ing peptide infusion to obtain a percent of baseline secre-
tion value. Data were analyzed using a 4 (dose) x 4 (time)
ANOVA with repeated measures over the time factor.

The analysis of the response to ProTRH; ;g 199 yielded
significant main effects for dose (£[3,34] =4.44; p <0.01)
and time (F[3,102] =9.78; p <0.0001) (Fig. 2). A similar
analysis of the response to ProTRH g4 |99 yielded a signifi-
cant main effect of time (F[3, 81]=7.25; p<0.001), a time
x dose interaction dose (F19,81] =2.66; p <0.01), as well
as a marginally significant main effect of dose (F[3,27] =
2.72; p = 0.06; Fig. 3 for ProTRH g¢_;99 ). Representative
individual pituitary responses that include the 15-min base-
line period as well as the posttreatment response are shown
in Fig. 3.

Discussion

In this study we found that both ProTRH;5 199 and
ProTRH g4 199 inhibit prolactin secretion from perifused
anterior pituitary fragments. With the exception of the 10
nM dose, the inhibitory effect of each peptide appears to
be generally equipotent, suggesting that the biologically
active sequence for ProTRH;7g_;99 is contained within the
amino acid sequence of ProTRH g4 ;99. Under the present
conditions, the inhibitory effect of these cryptic peptides
on prolactin release extended well beyond the exposure
period to either peptide. Moreover, the inhibition of release
increased during the 60-min sampling period. For the 40
nM dose of both peptides, there was only a 20% inhibition
observed during the first 15 min, compared to approx a
50% inhibition observed during the last 30 min.

Our results from anterior pituitaries obtained from male
rats are in contrast to those from females. Using static expo-
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Fig 2. Percentage change in PRL secretion from anterior pituitary for 60 min following administration of a pulse of ProTRH g4 ;0. A
similar pulse of KCl (200 nM) was delivered at the end of 60 min. Each bar represents the mean (=SEM) of 15 min averages for 5-14
glands. Controls are the same as in Fig. 1. ProTRH, 4,4, induced a significant, dose-related suppression of prolactin secretion compared

to medium alone.
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Fig. 3. Comparison of the percentage change in PRL secretion following administration of 40 nM ProTRH ;5 ;g5, ProTRH 5 149, OF
ProTRH g4 199. ProTRH, 54 45 produced no significant change in PRL secretion. On the right, data are shown from representative pitu-

itaries administered vehicle (A) or 40 nM ProTRH, 4 _4o.

sure of primary cultures of anterior pituitary cells from females,
Nillni and co-workers (24) reported that both ProTRH7g_199
and ProTRH g4 ;99 released prolactin. Incubation for 30 min
with 1-1000 nM of either peptide for 30 min induced a dose-
related increase that was approx twofold over baseline. Whether
these differential results reflect a sex-related effect, differ-
ences in duration of peptide exposure, or other unidentified

factors remains to be determined. Interestingly, Mitsuma
and co-workers (25) observed no effect of ProTRH ;75 199
on prolactin secretion using a primary cultures of anterior
pituitary cells from males.

Under in vivo conditions, we previously found that the
intravenous administration of 200 pg of ProTRH,7g_;99 Te-
duced the normal stress-induced rise in prolactin secretion
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following restraint stress 5 min later (23). Because stress-
induced prolactin release results from a reduction in hypo-
thalamic dopamine (DA) release into the portal blood, an
interaction with the tuberoinfundibular dopamine system is
suggested (26). However, the present results show that both
ProTRH |5 199 and ProTRH g4 99 inhibit prolactin release
in the absence of hypothalamic inhibitory factors such as
DA, or paracrine factors from the posterior pituitary. There-
fore, the effects we have observed may be mediated at the
level of the lactotroph or other paracrine factors released
by another population of anterior pituitary cells.

Peptides produced within the anterior pituitary that inhibit
or release prolactin are candidates for future studies. These
include the endothelins, calcitonin-like peptides, and acti-
vin, all of which have been shown to be inhibitory, and TRH,
vasoactive intestinal polypeptide, and angiotensin I1, which
have been shown to be stimulatory (27). Interactive effects
of these peptides with ProTRH g 199 and ProTRH g4 199
could be addressed using primary cultures of lactotrophs or
prolactin-secreting cell lines such as GH3 cells. Finally,
the possibility that the inhibitory effect of ProTRH 75 99 is
restricted to a subpopulation of lactotrophs must also be
considered (28).

Materials and Methods

Animals

Anterior pituitaries were obtained from adult male Spra-
gue—Dawley rats (Harlan, San Diego, CA) weighing 300—
450 g. Animals were group housed under a 12/12 light/dark
cycle (lights on at 0600) with rat chow and tap water avail-
able ad libitum. All experiments were conducted between
0900 and 1200 h.

Peptides

ProTRH, 4 ;99 Was purchased from Peninsula Labs (Bel-
mont, CA). ProTRH g4 ;99 and ProTRH, ;5 ;35 Were syn-
thesized by the macromolecular facility at Colorado State
University. The peptides were dissolved in media immedi-
ately prior to each experiment.

Perifusion

A six-chamber, two-channel perifusion system was used
for all experiments (Endotronics, Minneapolis, MN). Admin-
istration of peptide to the six chambers was split to deliver
two different dose conditions (three chambers per condi-
tion) during each perifusion run. At the start of each experi-
ment, the animals were moved in their home cage to the
laboratory and decapitated within 1 min to minimize stress.
Anterior pituitaries were immediately isolated from the pos-
terior and intermediate lobes, quartered, and placed in an
individual perifusion chamber. Fragments from a single ante-
rior pituitary were used in each of the six chambers.

The pituitary tissue was perifused with minimum essen-
tial medium (MEM; Sigma, St. Louis, MO) at a rate of 0.2
mL/min. The media were saturated with 95% 0,/5% CO,.

Temperature of 37°C and pH of 7.2 were maintained within
each chamber. Five-minute fractions were collected follow-
ing a2-hequilibration period. Twenty-five minutes of base-
line measurements were obtained prior to exposing the cells
to a single pulse of one dose of a peptide.

Flow through each of the six perifusion chambers was
calibrated to deliver the substance in a peak concentration
approx 5 min after onset. Verification was done with a colo-
rimetric analysis of percentage of the initial concentration
of'a water-soluble dye. We observed 90% clearance within
10 min. Based on these data, the pituitaries were stimulated
with doses designed to produce peak concentrations of 2,
10, or 40 nM of either peptide dissolved in medium. Con-
trols were perifused in the same fashion with medium alone.
One hour after the initiation of the pulse, a pulse 0of 200 mM
KCI was delivered to each chamber and 5-min fractions
were collected for an additional 15 min.

Radioimmunoassay

Prolactin concentrations in each fraction were measured
by RIA using antiserum and standards provided by the NIDDK/
National Hormone and Pituitary programs. '2°I-labeled rat
prolactin was purchased from NEN Life Science Products
(Boston, MA). NIH-RP-3 was used as the reference prepara-
tion. The minimum detectable level was 300 pg/mL. Inter-
and intraassay coefficients of variation were 8.4% and 3.1%,
respectively.
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