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SUMMARY: Immunofluorescence microscopic studies revealed a
corticotropin-releasing factor (CRF) staining within both
myenteric plexus perikarya and nerve fibres of the rat duo-
denum. A CRF-immunofluorescence could be visualized also
within nerve fibres close associated with myenteric and sub-
mucous blood vessels. Even the lamina propria contained CRF-
immunoreactive nerve fibres, which were obviously often
localized near the basal lamina.

Recently, Vale et al. isolated and characterized the
41-amino acid residue CRF from ovine hypothalami (1). It has
an amino acid sequence nearly homologous to rat and human
CRF (2-4) and is cleaved by proteolytic processing from its
precursor molecule, the prepro-CRF (29). In light microscopic
studies a CRF immunostaining has been demonstrated mainly
within the parvocellular perikarya subpopulation of the rat
hypothalamic paraventricular nucleus, but also within neuro-
nal cell bodies lying scattered through both the rat preoptic
and sheep arcuate nucleus (5-9,18). CRF immunoreactive nerve
fibres were seen abundantly in the median eminence where they
were often in close contact with capillaries of the primary
portal plexus. Neurans and nerve fibres stained for CRF could
be demonstrated also in the rat spinal cord and medulla oblongata
(10,11).

In the rat fetus a CRF immunostaining was detected with-
in paraventricular nucleus perikarya as well as within nerve
fibres and terminals in the median eminence (12).

Numerous mucosal cells stained for CRF have been
visualized in the human gastric antrum. However, no CRF
immunoreactivity occured within structures of the enteric
nervous system (13).

This study was conducted to examine CRF immuno-

fluorescence within the rat enteric nervous system. These
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findings are discussed in regard to those found in CRF

stimulation tests on the hypothalamo-hypophysial axis.

MATERIALS and METHODS

Tissue preparation. Male, colchicine-untreated
Wistar rats (200-300 g) were anesthetized with Nembutal
(60 mg/kg), the duodenum dissected and cutted immediately
into 10 pm-sections on a cryostat microtome (-25°C). The
sections were subsequently immersed in freshly depoli-
merized 4 % paraformaldehyde (in 100 mM phosphate-buffered
saline, PBS; pH 7.4) for 90 min, 4°C, rinsed several times
in the same buffer and stored overnight in PBS containing
5 % sucrose, 4 % normal swine serum. Thereafter, the sections
were processed for immunofluorescence microscopy as pre-
viously reported (14,15).

Tissue staining. The CRF-antiserum, raised against
synthetic ovine CRF (Immuno Nucl. Corp.), was used at a
dilution of 1:100 (in PBS, pH 7.4 containing 0.3 % Triton
X-100, 4 % normal swine serum). The sections were incubated
for 16 nr followed by incubation with fluorescein-isothio-
cyanate (FITC-)conjungated swine anti-rabbit IgG (Dakopatts)
(1:40 in PBS, 0.3 % Triton X-100, 4 % normal swine serum)
for 30 min at room temperature. Then, the sectlons were
washed extensively in PBS, examined and photographed with a
Leitz Orthoplan microscope fitted with an epi-fluorescence
attachment.

Specificity controls. The CRF-antiserum was pre-
incubated with synthetic CRF-related (ovine CRF, sauvagine,
renin) and CRF-unrelated (melanotropin, «o-MSH; B-endorphin,
B-END; Met-enkephalin, and adrenocorticotropin, ACTH) peptides
(1-10 pM). Some sections were also incubated with normal
swine serum in place of CRF-antibodies.

Only pre-abscrption of the CRF-antiserum with synthetic
ovine CRF could prevent CRF staining. Sections Incubated with
this pre-absorpted antiserum revealed only autofluorescent,
orange-coloured, cells in the lamina propria and submucosa
of the rat duodenum.

RESULTS and DISCUSSION

Using a specific CRF-antiserum directed against syn-
thetic ovine CRF it was possible to see CRF immunofluorescence
within both neuronal cell bodies and nerve fibres of the rat
myenteric plexus. Some CRF-pasitive perikarya were localized
intramurally in the longitudinal and circular muscle layer.
Only a few myenteric perikarya stained by the CRF-antiserum
could be visualized in the rat duodenum (Fig. 1A and 18B).

Here and there, CRF-positive nerve fibres could be seen in
close contact with submucosal and myenteric blood vessels,

probably arterioles (Fig. 1C and 1D). Immunoreactive nerve
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Fig. 1. Corticotropin-releasing factor (CRF) immunofluorescence
in the nervous system of the rat duodenum. CRF-stained peri-
karya (long arrows) lying in the myenteric plexus (Fig. 1A)
and intramurally (Fig. 18) as well as beaded nerve fibres
(short arrows) running through the longitudinal (Fig. 1A)
and circular muscle layer (Fig. 1B) are clearly recognized.
CRF-immunofluorescent nerve fibres are in close cantact

with myenteric and submucosal blood vessels, probably
artericles (Fig. 1C and 1D0). The lamina propria of the rat
duodenum contains numerous heavily fluorescent CRF-stained
nerve fibrss (long arrows) lying nearly the villious basal
lamina (Fig. 1E). Autofluorescent, orange-coloured, cells
are to reveal occassionally in the submucosa and lamina
propria on adjacent serial sections incubated with CRF-anti-
serum (pre-absorbed with 10 uM synthetic ovine CRF).At this
neither CRF-immunofluorescent perikarya nor nerve fibres

are to see (Fig. lE).

fibres located in the lamina propria were obviously often
associated with the villious basal laminpa (Fig. 1lE). Nc
CRF-immunofluorescent neuronal cell bodies or nerve fibres
were revealed in the submucous plexus of the rat duodenum.
In blocking tests the pre-absorption of the CRF-anti-
serum with synthetic ovine CRF prevented all CRF-stainings
and resulted in only autofluorescent, oramge-coloured cells
lying scattered in the submucosa and lamina propria (Fig. lE).
The fact that no CRF immunostalining was found in the

enteric nervous system of the human gastrointestinal tract
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(13) might be due to inappropriate tissue preparation and
staining techniques, but also to the possibility that CRF
is really not present within the nerve tissue of the human

intestine.

In previously conducted immunofluorescence microscopic
studies an immunostaining for o-MSH and B-END as well as
ACTH was demonstrated in the mammalian gut within myenteric
plexus perikarya (14,15) and its nerve fibres (l4-16). These
peptides are cleaved enzymatically from a common precursor
molecule, the pro-opiomelanocartin (POMC) (17), to be pro-
cessed to biloactive forms during axonal transport to nerve
terminals. Various authors have demonstrated in biochemical
studies that o-MSH (30), B-END (31-34), and ACTH are present
in distinct cell groups of both the mammalian pituitary and
brain in their bioactive and inactive forms. The release of
these POMC-derived peptides from rat pituitary cells is re-
gulated by the hypothalamic CRF-secretion. Stimulation tests
with the synthetic ovine CRF led to a dose-related increase
of a-MSH, B-END, and ACTH from rat pituitary cells in vivo
and in vitro (1,19-21,26). These CRF effects could be abolished
by both immunoneutralization with specific CRF-antibodies and
prior treatment with corticostercne (1). Stress, on the other
hand, results in increased «a-MSH, B-END, and ACTH plasma
levels via stimulation of the hypothalamic CRF-release
(22-25,27,28).

The immunohistaochemical findings presented now raise
three important questions: first, is the CRF-material found
in the enteric nervous system of the rat duodenum of intrinsic
origin, second, does this duodenal CRF regulate the synthesis
and release of «o-MSH, ACTH, and B-END in the same manner as
the hypothalamic CRF reqgulates the hypophysial peptides and,
third, does stress provoke a simultaneously release of both
the hypothalamic and duodenal CRF from neuronal cell bodies?

It is well-known that stress and long-term administrat-
ion of adrenocorticosteroids and ACTH result in ulceration
of the human stomach and duodenum (gastroduodenal ulcera)
(35,36). Intracisternal injection of ovine CRF, on the other
hand, results in a dose-related inhibition of gastric acid
secretion mediated through centrally adrenal and vagal
mechanisms (37). This CRF effect is not gastrin-dependent,

because intracisternal injection of CRF elevates plasma
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gastrin, which 1s a potent gastric acid stimulating peptide
(38). Both CRF effects are blocked by adrenalectomy (27,38).
These neurophysiological findings may indicate that the

hypothalamic as well as the duocdenal CRF are involved in

the genesis of stress- and chemically induced gastrocintestinal

ulcera,
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