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ABSTRACT

Galanin-like immunoreactive peptide was studied in the colonic wall of the golden
hamster using the immunoflurescent technique. Galanin-like immunoreactivity was ob-
served mainly in cell bodies of the myenteric plexus and in fibers in the lamina propria
mucosae and in the circular muscle layer. The submucosal plexus and submucosal con-
nective tissue, however, contained very little galanin-like immunoreactive peptide. This
peptide appears to be instrinsic mainly to the colon. The presence of the peptide indi-
cates some possible biological roles in the colonic function.

A peptide containing 29 amino acid residues was
recently isolated from porcine upper intestine.
It was named galanin because of its N-terminal
glycine and its C-terminal alanine amide
residue’®. One of actions is to cause the con-
traction of smooth muscle of the gastrointesti-
nal and genitourinary tracts*®'®. The only
structural similarities to other peptides are
present at the C-terminus, where there is a cor-
respondense to physelamin in two, substance P
in three, and gonodoliberin in four amino acids,
respectively. The immunoreactivity of galanin
has been reported to exist in the intestine™*?,
central nervous system**'®?, and genitourinary
tracts of some mammals. In the present study
the authors have tried to investigate the exis-
tence of histochemical immunoreactivity of gala-
nin in the golden hamster colon.

MATERIALS AND METHODS
Male golden hamsters, weighing about 40 g,
were killed and their abdomens were cut open.
Then the entire colon was resected and samples
(0.5 cm in length) were taken from the follow-
ing four parts of the colon: ascending, trans-
verse, descending, and rectum. Each specimen

was fixed in p-bezoquinone in 0.01M phosphate
buffered saline at pH 7.4 (PBS) for 3 hr at 4°C
and then washed in 7% sucrose in PBS at 4°C,
four to six times. The fixed samples were made
into cryostat blocks by freezing them on a speci-
men matrix and samples of 20 p in thickness
were cut at —85°C. The sections were then
placed on poly-L-lysin coated glass slides and air
dried.

For evaluation of histology prior to the im-
munohistochemistry, tissue (0.5 x 0.5 e¢m in
size) from each region was also fixed in Bouin’s
solution for 2 hr and embedded in paraffin wax.
Sections 3 p in thickness were cut on a Jung
microtome, dewaxed, and stained with hematox-
ylin and eosin.

The antiserum against galanin (kindly gifted
by Professor Julia M. Polak, Hammersmith
Hospital, London) has used in this study.

The cryostat sections were studied by the in-
direct immunofluorescence method of Coons and
his workers®.

The control for immunostaining included
preabsorption of the primary antiserum with
synthetic galanin (PLI Co), and normal rabbit
serum was used as the first layer in place of a
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primary antiserum. In this control study the
galanin first layer was also completely ommitted.

RESULTS
Conventional histopathological examinations
showed that the epithelia and villi of each part
of the colon were usually intact and both circu-
lar and longitudinal muscular layers were also
normal (Fig. 1).

Fig. 1. Histology of the normal colon of the gold-
en hamster (HE stain, x 100).

Galanin-like immunoreactivities exist in the
nerve cell body of both the submucosal and my-
enteric plexuses in three parts of the colon and
rectum (Fig. 2 and 3). The varicose nerve fibers
with galanin-like immunoreactivities which origi-
nated from these nerve cells of the myenteric
plexuses, run parallel to circular muscles (Fig.
4). It seemed that the nerve fibers end at the
smooth muscle cells. The nerve fibers from the
submucosal plexus were projecting upward
towards the top of the mucosal surface and sur-
rounded the epithelial cells (Fig. 5 and 6).

After absorption of galanin antiserum with

Fig. 2. A galanin-like immunoreactive cell body in
the submucosal plexus of the colon (IF, x 400).

Fig. 3. Galanin-like immunoreactive cell bodies in
the myenteric plexus of the colon (IF, x 200).

galanin, none of the immunofluorescent struc-
tures described above were observed.

DISCUSSION
Galanin-like immunoreactivity has been demon-
strated in the nerves of the gastrointestinal tract
and/or the central nervous system of several
mammals including man'**%%", Therefore, it
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Fig. 4. The varicose galanin-like immunoreactive
fibers were observed in the circular muscle layer.
The fibers were seen originating from the myen-
teric plexus and running parallel to the circular
muscle (IF, x 200).

may be called galanin nerve®. In the colon of
the golden hamster, however, the galanin-like
immunoreactivity, galanin nerve, has been not
ascertained. The present results showed that
galanin nerves and their fibers also existed in
the golden hamster colon. Galanin-like im-
munoreactivity was exclusively observed in the
myenteric plexus and in the fibers of the circu-
lar layer. Galanin-like immunoreactive fibers,
however, were almost negative in the longitu-
dinal muscle layer. Furthermore, the lamina
propria mucosae contained a dense network of
galanin-like immunoreactive fibers surrounding
colonic glands. These suggest that galanin may
be involved in motility like segmentation of the
colon and intestinal secretion. Only a few
galanin-like immunoreactive nerves and fibers
were seen in submucosal plexus and the sub-
mucosal connective tissue. Many galanin-like im-
munoreactive cell bodies were particulary

Fig. 5. These fibers were going upward the top
of the mucosal surface (IF, x 200).

observed in the myenteric plexus but not many
were observed in the submucosal plexus.

Considerable species differences were noticed
in the distribution of galanin-like immunoreac-
tivity by Melander et al”. The golden hamster
cell bodies in the submucosal plexus had a sparse
galanin-like immunoreactivity, whereas they
were numerous there in the rat, mouse, guinea-
pig, and pig”. And further a dense innervation
of the lamina propria mucosae in the golden
hamster of this study was observed just as like
in pig and guinea pig colon studies. However the
lamina mucosae had a sparse galanin-like im-
munoreactive network in the rat and mouse
studies. Negative galanin-like immunoreactivities,
however, do not always denote the non-existence
of the peptide, because it may be due to low
peptide concentrations and/or to a low sensitiv-
ity of the technique, as suggested by Melander
et al”. One must be careful in interpreting the
data.

The origin of the galanin-like immunoreactive
fibers in the colonic wall of the golden hamster
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Fig. 6. The galanin-like immunoreactive fibers are
also seen surrounding colonic glands (IF, x 200).

has not been established in this study. However,
all cell bodies observed, contained galanin-like
immunoreactivity in the colonic wall of the gold-
en hamster, suggesting that the fibers may have
an intrinsic origin.

It has been suggested that there are some
structural differences in the porcine galanin be-
tween various different species™®. Taking this
into consideration, we may hypothesize that
hamster galanin may be different in its chemi-
cal structure from porcine galanin. Further
study will be necessary on this point.
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