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Summary

Patients with irritable bowel syndrome (IBS) commonly
present with abdominal pain associated with altered bowel habit.
Abdominal pain is the symptom most likely to result in medical
consultation in IBS patients.l’2 Brain-derived neurotrophic factor
(BDNF), a member of neurotrophin family, is produced in the
central nervous system microglia in response to noxious stimuli
and associated with pain modulation and central sensitization.
There are large evidences that BDNF may play an important role
in visceral pain and hypersensitivity states.”® Recently, Yu et al’
investigated the impact of BDNEF expression on altered gut sen-
sation in patients with IBS. First, this study was performed in co-
lonic biopsies from 40 patients with IBS and 21 healthy controls.
A significant increase in the expression of BDNF and nerve fi-
bers was found in colonic biopsies from patients with IBS, com-
pared with healthy controls. No significant difference was ob-
served in the expression of BDNF and nerve fibers between the
IBS subgroups. Transmission electron microscopy showed the

ultrastructural damage of nerve axons in the colonic mucosa of

patients with IBS. Also, increased expression of BDNF corre-
lated significantly with the severity and frequency of abdominal
pain/discomfort in patients with IBS. Next, animal studies using
BDNF " and BDNF /" mice were performed to evaluate the
role of BDNF in visceral hypersensitivity. The visceral response
to colorectal distention (CRD) was evaluated by abdominal with-
drawal reflex (AWR) scores. The AWR scores were significantly
lowered in BDNF " mice at 45 and 60 mmHg CRD pressures
applied. The mucosal protein gene product 9.5 was significantly
lowered in BDNF ™/~ mice. Intraperitoneal injection of BDNF
induced a significant dose-dependent decrease in threshold pres-
sure and an increased expression of the post-synaptic tyrosine
protein kinase B (TrkB) receptor in the dorsal root ganglia of
BDNF """ mice. Transmission electron microscopy showed the
degenerative changes of nerve axons and Schwann cells in
BDNF /" mice. The authors concluded that the increased ex-
pression of BDNF with ultrastructural alterations of nerve in-
nervation in the colonic mucosa may contribute to the visceral hy-

peralgesia in patients with IBS.

Received: November 20, 2012 Revised: December 11, 2012 Accepted: December 13, 2012
@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.
org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work

is properly cited.
*Correspondence: Young-Eun Joo, MD

Department of Internal Medicine, Chonnam National University Medical School, 42, Jebong-ro, Dong-ku, Gwangju 501-757, Korea
Tel: +82-62-220-6296, Fax: +82-62-225-8578, E-mail: yejoo@chonnam.ac.kr

Financial support: None.
Conflicts of interest: None.

(© 2013 The Korean Society of Neurogastroenterology and Motility

J Neurogastroenterol Motil, Vol. 19 No. 1 January, 2013 109
www.jnmjournal.org



Young-Eun Joo

Comment

IBS is a common gastrointestinal disorder, characterized by
recurrent abdominal pain, altered bowel habits and relief of ab-
dominal pain with defecation.”” The pathophysiology of IBS re-
mains unknown. Many hypotheses have been proposed to ex-
plain IBS including alterations in intestinal motility and visceral
hypersensitivity, alterations in brain-gut regulatory pathways,
postinfectious or postinflammatory changes in digestive neuro-
immune function, and alterations in intestinal microflora as possi-
ble mechanisms. Among them, mounting evidence suggests that
visceral hypersensitivity plays an important role in the patho-
genesis of IBS.*"

BDNF is an important neurotrophin, originally described as
having developmental and regenerative roles in the nervous
system. BDNF has been shown to play a role in animal models of
inflammatory hyperalgesia. Also, BDNF leads to local release of
sensory neuropeptides which, in turn, activate its effector cell re-
ceptors and contributes to the process of chronic pain con-
ditions.”” Several studies using experimental models of visceral
pain™ and chronic pancreatitis patients with visceral pain® have
shown associations between pain and increased uptake of BDNF.
Moreover, the inhibition of BDNF reduces visceral sensitivity. "’
However, studies which specifically address any involvement of
BDNEF in IBS are lacking. Therefore, in this study, the authors
investigated the presence of BDNF and nerve fibers in colonic
biopsies from patients with IBS and healthy controls, and its rela-
tion to the degree of abdominal pain. This study showed in-
creased expression of BDNF and nerve fiber with alterations of
nerve innervation in colonic mucosa of patients with IBS and cor-
relation with the abdominal pain score, which may provide a pu-
tative basis of IBS symptoms. Previously, BDNF is expressed
throughout the gastrointestinal tract in enteric nervous system
and mucosa.'"'* These data suggest that endogenous BDNF
may contribute to visceral pain in patients with IBS.

Although the increased expression of BDNF and nerve fi-
bers were seen throughout the IBS group, there was no sig-
nificant difference between IBS subgroups when the group was
subclassified by Rome II definitions into diarrhea predominant
IBS and constipation predominant IBS. The protein level of
BDNEF was significantly higher in patients with diarrhea pre-
dominant IBS than in healthy controls. These results are similar
with the previous reports that BDNF stimulates bowel motility

and accelerates colonic transit.”" But the protein level of BDNF

in patients with constipation predominant IBS was higher than in
healthy controls although not statistically significant. This is
strictly a study in a limited number of cases. So, their results are
fragmentary, and could not demonstrate the association between
BDNF and bowel habit sufficiently. A larger study would prob-
ably resolve this issue.

In animal studies using BDN F"" and BDNF"'" mice,
the AWR scores to CRD and mucosal gene product 9.5 were sig-
nificantly lowered in BDNF /" mice. Moreover, intraperitoneal
injection of BDNF induced a significant decrease in threshold
pressures in BDNF " mice. Currently, there are few reports on
the mechanism of the visceral hypersensitivity effect of BDNF.
Previously, BDNF, synthesized in the dorsal root ganglion, is
transported to the central terminals of the primary afferents, is re-
leased into the spinal dorsal horn, and binds to TrkB receptors on
second-order sensory neurons in the models of peripheral in-
flammation and nerve injury."*" In similar with previous data,
the expression of TrkB receptor in the dorsal root ganglia of
BDNF /" mice was significantly increased by administration of
BDNEF in this study. These results suggest that BDNF may play
a neuromodulatory role in dorsal root ganglia via TrkB receptor
to facilitate pain transmission. Furthermore, transmission elec-
tron microscopy showed the ultrastructural damages of nerve ax-
ons and Schwann cellsin BDNF "/ mice. These results suggest
that BDNF deficiency may cause the ultrastructural damages of
mucosal nerve innervation and consequently contribute to abnor-
mal visceral sensitivity as the authors described.

In this study, the demonstration of increased expression of
BDNEF in colonic biopsies from patients with IBS and its correla-
tion with the degree of abdominal pain, may provide a putative
basis of visceral pain in patients with IBS. Animal studies using
BDNF '/ and BDNF " mice showed the involvement of
BDNEF in visceral hypersensitivity. These findings indicate that
increased expression of BDNF may contribute to the visceral
pain and hypersensitivity in IBS, and blocking of BDNF may

provide a potential therapeutic target for this condition.
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