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Immunohistochemical study on the origin of 5HT nerve
fibers distributed around the submucosal blood vessels in
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Abstracts: The origin of serotonin nerve fibers distributed around submucosal blood vessels in the
rat small intestine was studied by immunohistochemistry. In colchicine- and pargyline-treated
animals, serotonin-immunoreactive nerve cell bodies were located in the myenteric plexus, and
positive nerve fibers were widely distributed in the myenteric plexus, submucosal plexus, muscle
layer and lamina propria of mucosa. Most remarkably, positive nerve fibers were densely
distributed around submucosal blood vessels. Mechanical sympathectomy caused a complete
disappearance of perivascular positive fibers, however positive fibers in the lamina propria,
submucosa and muscle layers were not affected. Positive cell bodies were not found in the celiac
sympathetic ganglia but were found in dorsal root ganglia. In a dorsal root ganglion, serotonin
was colocalized with substance P, but not colocalized with calcitonin gene-related peptide in
nerve cell bodies. Capsaicin treatment on the celiac sympathetic ganglion induced a simultaneous
disappearance of serotonin-, calcitonin gene-related peptide- and substance P-immunoreactive
nerve fibers around submucosal blood vessels. These results indicate that serotonin-containing
nerve fibers around submucosal blood vessels are of extrinsic origin, and they are primary
afferent derived from dorsal root ganglia.
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Fig.1a,b,a’,b’ Horizontal sections through the submucosa and mucosa of rat duode-
num treatedwith colchicine+pargyline(a,b) and sympathectomy com-
bined with colchicine+pargyline treatment(a’,b’). Sections are stained
with 5HT(a,a’) and TH(b,b’). a SHT-IR nerve fibers are densely dis-
tributed in the submucosa and around the submucosal blood
vessels(arrows). Positive staining inthe mucosal mast cells is seen(arrow
heads). a’ 5HT-IR nerve fibers are completely disappeared from the
submucosal blood vessels. However, positive staining in the mucosal
mast cells is still visible(arrow heads). b TH-IR nerve fibers are dis-
tributed in the submucosa and around the submucosal blood
vessels(arrows). b’ TH-IR nerve fibers are completely disappeared from
the submucosal blood vessels. Bars =50 xm.
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Fig.2a,b Sections through the celiac ganglion from colchicine+pargyline treated rat

stained with 5HT(a)

and TH(b).

a

Fine network of 5HT-IR nerve

fibers(arrows) is seen, however no SHT-IR nerve cell bodies are found. b

TH-IR nerve fibers and cell bodies(arrow heads) are seen.Bars =50 um.
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Fig.3a,b,c1-c3 Sections through the dorsal root ganglia from colchicine+pargyline

treated rat. a 5HT-IR is found in medium to large cell bodies(arrows).
b Double staining of S5HT-IR(purple,arrows) and CGRP-IR(brown,
arrow heads). S5HT-IR is not colocalized with CGRP-IR. ¢ Double
staining of SHT-IR(green)and SP-IR(red). 5SHT-IR(c1) and SP-IR(c2)
are located in the identicalcell bodies(yellow, ¢3).Bars =50 uxm.
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Fig.4a-c,a’-c’

Horizontal sections through the submucosa and mucosa of duodenum
from normal(a,b, ¢) and capsaicin treated(a’, b’, ¢’) animals. Sections are
stained with 5HT(a, a’), CGRP(b, b’) and SP(c, ¢’). a SHT-IR nerve
fibers are seen in the submucosa and around submucosal blood
vessels(arrows). Positive staining in the mucosal mast cells is
visible(arrow heads). a’ 5HT-IR nerve fibers around submucosal blood
vessels are completely disappeared. However, positive staining in the
mucosal mast cells is still visible(arrow heads).b CGRP-IR nervefibers
are seen in the submucosa and around submucosal blood
vessels(arrows).b’CGRP-IR nerve fibers are completely disappeared
from the submucosal blood vessels. ¢ SP-IR nerve fibers are seenin the
submucosa and around submucosal blood vessels(arrows). ¢’ SP-IR
nerve fibers are completely disappeared from the submucosal blood
vessels but those in the lamina propria of mucosa are visible(arrow
heads). Bars =50 um.
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