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(57) ABSTRACT 

The present invention discloses a method of treating an indi 
vidual having irritable bowel syndrome or a related disorder, 
comprising the step of administering to said individual a 
pharmacologically effective dose of a luminally active anti 
inflammatory or immunosuppressive compound with mini 
mal or no systemic side effects. Further provided is a method 
of inhibiting the onset of symptoms of irritable bowel syn 
drome or a related disorder in an individual in need of such 
treatment, comprising the step of administering to the indi 
vidual a prophylactically effective dose of a luminally active 
anti-inflammatory or immunosuppressive compound with 
minimal or no systemic side effects. 
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TREATMENT OF RRTABLE BOWEL 
SYNDROME AND RELATED BOWEL 

DISEASE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This divisional application claims benefit of priority under 
35 U.S.C. S 120 of nonprovisional application U.S. Ser. No. 
10/665,770, filed Sep. 19, 2003 now U.S. Pat. No.7,704,985, 
which claims benefit of priority under 35 U.S.C. S 119(e) of 
provisional application U.S. Ser. No. 60/412.234, filed Sep. 
20, 2002, the entirety of both of which are hereby incorpo 
rated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to the pharmacol 

ogy and medical therapeutics of irritable bowel syndrome and 
related bowel diseases. More specifically, the present inven 
tion relates to the uses of luminally active anti-inflammatory 
or immunosuppressive compounds with minimal or no sys 
temic side effects, for treatment of irritable bowel syndrome 
and related disorders. 

2. Description of the Related Art 
Irritable Bowel Syndrome is characterized, in part, by pain 

ful defecation and altered stool frequency/consistency and 
has a reported prevalence between 15-25% in both the indus 
trialized and developing world (1). Irritable Bowel Syn 
drome, unlike most other diseases of the gastrointestinal tract, 
is not characterized by any specific, currently known histo 
pathological changes, but rather is a functional disorder char 
acterized, in part, by disturbed gut motility and/or abdominal 
pain perception linked to cytokines and/or other inflamma 
tory cascades (2). Irritable Bowel Syndrome also occurs in 
Inflammatory Bowel Disease (IBD) patients who are in 
remission from their symptoms (3). 
The precise pathophysiology of irritable bowel syndrome 

is not well understood. Nevertheless, there is a heightened 
sensitivity to visceral pain perception in irritable bowel syn 
drome, known as “peripheral sensitization'. This sensitiza 
tion involves a reduction in the threshold and an increase in 
the gain of the transduction processes of primary afferent 
neurons, attributable to a variety of mediators including 
monoamines (both catecholamines and indoleamines), Sub 
stance P, and variety of cytokines and prostanoids including 
the E-type prostaglandins (4). Also implicated in the etiopa 
thology of irritable bowel syndrome is intestinal motor dys 
function (gut dysmotility) which leads to abnormal handling 
of intraluminal contents and/or gas (5-6). Psychological fac 
tors may also contribute to irritable bowel syndrome symp 
toms appearing in conjunction with, if not triggered by, dis 
turbances including depression and anxiety (7). 

Although the etiology of irritable bowel syndrome is not 
fully characterized, validated diagnostic schemata for irri 
table bowel syndrome are available. For example, the Rome 
criteria and the Manning criteria allow the diagnosis of irri 
table bowel syndrome to be made based upon patient history. 
As an example, the Rome criteria requires three months of 
continuous or recurrent abdominal pain or discomfort that is 
relieved by defecation and/or associated with a change in 
stool frequency or consistency as well as two or more of the 
following: altered stool frequency, altered stool form, altered 
stool passage, passage of mucus, or bloating and abdominal 
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2 
distention. The absence of any structural or biochemical dis 
orders that could be causing the symptoms is also a necessary 
condition. 

Irritable bowel syndrome represents a therapeutic chal 
lenge to both clinicians and developers of pharmaceuticals. 
The uncertainty and variety of causes, as well as the variable 
nature of symptomatic expression greatly complicates the 
task of treating this disorder. As noted above, irritable bowel 
syndrome is a functional bowel disorder that is characterized 
by, for example, abdominal pain and/or discomfort in asso 
ciation with abnormal stool frequency and/or consistency, for 
example, diarrhea or constipation. 
The earliest and most simple treatments have focused on 

symptomatic relief. For diarrhea-predominant irritable bowel 
syndrome, anti-diarrheal agents such as loperamide and 
diphenoxylate have been used with Some success, especially 
in acute, situation-specific settings (8). Dietary Supplementa 
tion with fiber or psyllium products has typically been rec 
ommended to irritable bowel syndrome patients, particularly 
those with constipation-predominant symptoms. More recent 
studies, however have cast some doubt on the real benefit 
provided by this strategy (9-10). 
More aggressive treatments for constipation-predominant 

symptoms include lactulose, docusate, and prokinetic agents 
Such as cisapride (11). Symptomatic relief of the pain asso 
ciated with irritable bowel syndrome has been attempted with 
a variety of Smooth muscle relaxants/antispasmodics as well 
as anticholinergic agents. Meta-analyses of these studies indi 
cate an efficacy greater than placebo for five agents: 
cimetropium bromide (antimuscarinic), primaverium/octo 
linium bromide (calcium antagonists), tremebutine (periph 
eral opiate antagonist), and mebeverine (anticholinergic) (12 
13). 
There are a number of prokinetic agents that have been 

examined in the treatment of irritable, bowel syndrome. Such 
investigational prokinetic agents include nitric oxide Syn 
thase inhibitors, adrenoceptor antagonists, gonadotropin-re 
leasing hormone (GnRH) analogues such as leuprolide, 
cholecystokinin-a (CCK. Sub.A) antagonists, and certain 
opioid receptor antagonists (14-18). Adrenergic beta. Sub.3 
selective agonists have also been examined as potential anti 
spasmodic/smooth muscle relaxant (19). 
Many newer treatments also focus on targets, both periph 

eral and central, that are implicated in contributing to the 
cause and progression of irritable bowel syndrome. As men 
tioned above, visceral hyperalgesia (characterized by an 
abnormally low pain threshold in GI afferent sensory neu 
rons) has been implicated in irritable bowel syndrome etio 
pathology. The role of serotonin (5-HT) and its receptors in 
the GI tract has also been investigated. While many 5-HT 
receptor subtypes (5-HT, 5-HT, 5-HT, and 5-HT) are 
known to play a role in enteric neuroregulation and percep 
tion, researchand product development attention has focused, 
in particular, on the 5-HT, receptor, which is known to be 
present on Substance-P containing afferent neurons within the 
gut (20-21). However, while there are several 5-HT, antago 
nists available, including ondansetron, which is an anti 
emetic, and granisetron, no Such antagonist is currently 
approved by the United States Food and Drug Administration 
(FDA) for use in treating irritable bowel syndrome, although 
the FDA has approved Lotronex (alosetron hydrochloride), a 
potent serotonin 5-HT antagonist, for use in the treatment for 
diarrhea-predominant irritable bowel syndrome (D-IBS) in 
women (22). However, after notifying the FDA of post-mar 
keting reports that reported serious adverse events associated 
with Lotronex, GlaxoWellcome withdrew Lotronex from the 
market. 
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Members of the class of 5-HT, receptor antagonists also 
has been studied in this capacity (23). In addition, other drugs 
being examined for their modulation of visceral sensitivity 
include: (i) the opioid kappa receptoragonists such as fedot 
ozine, which, unlike agents which act on opioid mu and delta 
receptors located in the GI tract, does not appear to have 
undesirable central effects, and, (ii) the Somatostatin ana 
logues such as octreotide (24-25). Antidepressants, which 
have been used for a number of years to treat associated 
affective disorder in irritable bowel syndrome patients, may 
address the increased pain perception that many of these 
patients experience. In particular, the tricyclic antidepres 
sants, which exert useful actions at several locations along the 
brain-gut axis, may mediate the increased pain perception in 
these individuals (26-27). Sigma 1 receptor (“...sigma.1.” 
“sigma, or "sigma 1) agonists have been shown to possess 
antidepressant and anxiolytic properties. In vitro and in vivo 
studies have demonstrated that sigma 1 sites are implicated in 
control of motor behavior, regulation of Smooth muscle con 
traction, and control of gut secretions, specifically alkaline 
secretions, and, therefore, may alleviate the increased gut 
motility and increased gut secretions from which many irri 
table bowel syndrome patients suffer (28-30). 
As can be seen by the discussion Supra, the symptomolo 

gies of irritable bowel syndrome are caused by a complex 
pharmacology. Current treatment options for irritable bowel 
syndrome and/or related conditions do not adequately 
address the complexities of irritable bowel syndrome and 
therefore, current treatments remain inadequate or, as exem 
plified by the recent withdrawal from the United States mar 
ket of the serotonin 5-HT, antagonist Lotronex (alosetron 
hydrochloride). A treatment that is effective in treating bowel 
disorders such as irritable bowel syndrome, without produc 
ing severe adverse effects, is therefore desired. More particu 
larly, a treatment for bowel disorders such as irritable bowel 
syndrome that works via a plurality of pharmacological 
mechanisms, is desired; Such a treatment may be the most 
efficacious solution to the treatment of irritable bowel syn 
drome. Novel treatment options that may address one or more 
of the multiple therapeutic targets associated with irritable 
bowel syndrome and related bowel disorders or alleviate one 
or more of the symptomologies of irritable bowel syndrome 
and the related bowel disorders as described above, are there 
fore is great demand currently. 
The prior art is deficient in an effective treatment for irri 

table bowel syndrome. The present invention fulfills this 
longstanding need and desire in the art. 

SUMMARY OF THE INVENTION 

The present invention is provides a new treatment for irri 
table bowel syndrome. The precise pathophysiology of irri 
table bowel syndrome is not well understood. Nevertheless, 
there is a heightened sensitivity to visceral pain perception in 
irritable bowel syndrome, known as visceral hyperalgesia. 
This sensitization involves a reduction in the threshold and an 
increase in the gain of the transduction processes of primary 
afferent neurons as well as spinal and other central neurons. In 
the periphery, this may be attributable to a variety of media 
tors including monoamines (both catecholamines and 
indoleamines), Substance P, and variety of cytokines and 
prostanoids including the E-type prostaglandins. 

Even though evidence for inflammation may exist in irri 
table bowel syndrome, it is clearly different than a typical 
inflammatory disorder such as ulcerative colitis or Crohn's 
Disease. First, there is no evidence for tissue injury or 
destruction either at the macroscopic or microscopic level. 
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4 
Secondly, the major cell types that appear to be affected in 
irritable bowel syndrome are the muscle and nerves, as com 
pared with Inflammatory Bowel Disease where the epithe 
lium is a prominent and major target. Therefore, even if 
immunocompetent cells are contributing to the pathogenesis 
of irritable bowel syndrome, they are doing so by means that 
are not intuitively obvious and may involve mechanisms dif 
ferent than those in Inflammatory Bowel Disease. 
The present invention is directed to a method of treatment 

of irritable bowel syndrome and related disorders. Accord 
ingly, in one embodiment of the present invention, there is 
provided a method of treating an individual having irritable 
bowel syndrome or a related disorder, comprising the step of 
administering to the individual a pharmacologically effective 
dose of a luminally active anti-inflammatory or immunosup 
pressive compound with minimal or no systemic side effects. 

In another embodiment of the present invention, there is 
provided a method of inhibiting the onset of symptoms of 
irritable bowel syndrome or a related disorder in an individual 
in need of such treatment, comprising the step of administer 
ing to the individual a pharmacologically effective dose of a 
luminally active anti-inflammatory or immunosuppressive 
compound with minimal or no systemic side effects. 

Other and further aspects, features, and advantages of the 
present invention will be apparent from the following descrip 
tion of the presently preferred embodiments of the invention. 
These embodiments are given for the purpose of disclosure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1A-1B show a behavioral response in response to 
colorectal distention. FIG. 1A: Adult rats sensitized with 
0.2% acetic acid instilled into the rectum on neonatal day 10 
and tested at 6 weeks age. FIG. 1B: adult rats sensitized with 
5% acetic acid at 8 weeks age and tested at 12 weeks. 

FIGS. 2A-2B shows that beclamethasone dipropionate 
treated rats showed higher pain threshold to graded CRD 
(FIG. 2A) compared to the vehicle treated group (FIG. 2B). 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention discloses the use of luminally active 
anti-inflammatory or immunosuppressive compound with 
minimal or no systemic side effects that can be administered 
orally for the treatment of irritable bowel syndrome and 
related disorders. These compounds include steroids such as 
beclomethasone that are only minimally absorbed and others 
Such as budesonide that though absorbed, undergo extensive 
first pass metabolism in the liver, and do not exert significant 
systemic effects. Other compounds useful for the treatment of 
irritable bowel syndrome would include anti-inflammatory 
and immunosuppressive agents that share the same features 
as above compounds, i.e., they are active in the lumen of the 
GI tract but do not exert systemic effects because of poor 
absorption or rapid metabolism by the liver before the reach 
the systemic circulation. 
The target for these compounds is irritable bowel syn 

drome, a condition characterized by abdominal pain associ 
ated with a change in bowel movements. This syndrome has 
traditionally been considered a “functional gastrointestinal 
disorder because of the lack of any obvious structural, mor 
phological or histological changes. However, in recent years, 
there is increasing evidence to implicate a causative role for 
Subtle inflammation in the form of infiltrating lymphocytes, 
mast cells and other immune-competent cells. This inflam 
mation is mild enough that it can easily be missed on routine 
histological examination, but may be biologically significant 
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enough to provide the basis for the altered bowel movements 
and pain that these patients experience. Accordingly, anti 
inflammatory or immunosuppressive therapy is a logical 
approach to the treatment of these patients. However, tradi 
tional forms of these therapies are associated with significant 
systemic toxicity and may be difficult to justify for the treat 
ment of what is a chronic, but generally benign syndrome. 
Anti-inflammatory agents that can be given orally but remain 
active only while in the lumen of the gastrointestinal tract are 
therefore ideal agents for the treatment of this syndrome. 
A novel feature of the present methodology resides in the 

fact that irritable bowel syndrome has not been considered an 
inflammatory disorder. Even if irritable bowel syndrome is 
proven to be associated with significant inflammation, irri 
table bowel syndrome is distinct from inflammatory bowel 
disease (IBD) (typically Crohn's and ulcerative colitis) both 
in terms of pathophysiology and clinical approach. 
The present methodology may also be used to treat disor 

ders related to irritable bowel syndrome that affect the stom 
ach (functional dyspepsia) and esophagus (noncardiac chest 
pain). NUD refers to non-ulcer dyspepsia, which in many 
Surveys is the most common cause of upper gastrointestinal 
symptoms in the general population. Clinically, it may mimic 
peptic ulcer disease, delayed gastric emptying or even gas 
troesophageal reflux but no evidence of these is found on 
diagnostic testing. NCCP or noncardiac chest pain, is a syn 
drome of unexplained chest pain that may mimic an acute 
coronary event but no evidence of cardiac disease can be 
found. It is present in as many as 50-75% of patients present 
ing to the emergency room with acute chest pain. Current 
thinking attributes these symptoms to generating from the 
esophagus. 

Like irritable bowel syndrome, both non-ulcer dyspepsia 
and noncardiac chest pain are categorized as functional gas 
trointestinal disorders, i.e., collections of symptoms attribut 
able to the gastrointestinal tract in the absence of mucosal, 
structural, or biochemical disease. They have common etio 
pathogenetic features, notably psychosocial disturbances, 
dysmotility, heightened sensitivity, and, possibly, an associa 
tion with a postinfective or postinflammatory state. Like irri 
table bowel syndrome, the pathophysiology of these condi 
tions has been poorly characterised and the optimum 
treatment remains uncertain. 

Thus, in accordance with the description above, the present 
invention is directed towards a method of treating an indi 
vidual having irritable bowel syndrome or a related disorder, 
comprising the step of administering to said individual a 
pharmacologically effective dose of a luminally active anti 
inflammatory or immunosuppressive compound with mini 
mal or no systemic side effects. In one aspect of this embodi 
ment, the minimally-absorbable, luminally active anti 
inflammatory compound is a steroid. One preferred Steroid is 
beclomethasone in the form of beclomethasone dipropionate. 
In a preferred embodiment, the beclomethasone dipropionate 
is DOR Biopharma's orBecTM. The orBecTM formulation 
allows for larger doses of beclomethasone dipropionate to be 
delivered to the afflicted area without systemic side effects 
associated with other steroids because of intestinal hydrolysis 
of the propionate residues, high first-pass effect conversion to 
beclomethasone (a weak steroid), incomplete absorption and 
rapid deactivation of the most active steroid by the hepatic 
metabolism. Typically, the orBecTM is administered in a dose 
of from about 0.1 mg/kg to about 20 mg/kg. In a more pre 
ferred embodiment, orBecTM is administered in a dose of 
from about 1 mg/d to about 3 mg/d. 

In one aspect of this embodiment, the luminally active 
anti-inflammatory compound with minimal or no systemic 
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6 
side effects is budesonide. Alternatively, other compounds 
Such as clobetasol, halbetasol, fluocinonide, halcinonide, 
betamethasone, mometisone, alclometaSone, triamcinolone 
or fluocinolone may be used. 

Alternatively, an immunosuppressive compound Such as 
methotrexate, azothiorpine, 6 mercaptopurine, cyclosporine 
and FK506 may be used in the methods of the present inven 
tion. 
The compounds described above may be used to treat or 

prevent not only irritable bowel syndrome but also related 
disorders such as non-ulcer dyspepsia or noncardiac chest 
pain. 

In another embodiment, the present invention is directed 
towards a method of inhibiting the onset of symptoms of 
irritable bowel syndrome or a related disorder in an individual 
in need of such treatment, comprising the step of administer 
ing to the individual a prophylactically effective dose of a 
luminally active anti-inflammatory or immunosuppressive 
compound with minimal or no systemic side effects. The 
compounds useful in preventing or inhibiting the onset of 
symptoms of irritable bowel syndrome or a related disorder 
are described above with respect to treatment of these disor 
ders. 

EXAMPLE 1. 

Effect of Oral Beclamethasone Dipropionate (BDP) on Ace 
tic Acid Sensitized Rats 

Neonatal sensitization with acetic acid: Description of the 
model. It was previously shown that transient noxious stimu 
lation of the colon during postnatal development can cause 
long-lasting hyperalgesia, despite complete resolution of the 
initiating event. In a variation of this technique, 0.3% acetic 
acid was instilled into the rectum of rats at postnatal days 
7-10. This results in Sustained hyperalgesia and allodynia to 
graded colorectal distention as measured between weeks 
4-12, using both behavioral assays and visceromotor reflexes 
(using EMG recordings from the anterior oblique muscle) 
(FIG. 1A). By contrast, when rats are treated with acetic acid 
as adults, and tested after a similar period of time, no sensi 
tization is observed (FIG. 1B). 

Sprague Dawley rat pups were sensitized on neonatal day 
10 with acetic acid. In brief, a thin polyethylene tubing (P-90 
was introduced gently into the rectum 2 cm from the anus. 0.2 
ml of 0.5% glacial acetic acid in normal saline was injected 
through the tube into the colo rectum. The pups were allowed 
to grow into adults. When the rats were approximately eight 
weeks old they were weighed and their behavioral responses 
to graded (10 mm-80 mm Hg) colo rectal distention (CRD) 
was determined (FIG. 1B). 
Colo Rectal Distention (CRD): 
Under light brevital (1%) anesthesia a polyethelene tube 

connected to a balloon (made out of a glove finger) was 
guided into the colo-rectum ~8 cms from the rectum and the 
tube was fastened to the tail. The open end was connected to 
the barostat device. The rat was put into a rat restrainer allow 
ing limited movement. After the rat was acclimatized to the 
restrainer (half an hour) the colon was distended (between 10 
mm-80 mmHg) for 20 seconds with a rest period of 2 minutes 
and their behavioral response grading was noted. 0-normal, 
1=abdominal contractions, 2-lifting of abdominal wall and 
3–body arching and lifting of pelvic structure. 
Oral BDP Treatment 
The sensitized rats were orally fed with beclamethasone 

dipropionate dissolved in corn oil (1.5 mg/kg body weight) 
daily for two weeks. Control group received equal volume of 
the vehicle (corn oil). After two weeks the rats were again 
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tested for their behavioral response to graded CRD. As shown 
in FIGS. 2A-2B, beclamethasone dipropionate treated rats 
(FIG. 2A) showed higher pain threshold to graded CRD com 
pared to the vehicle treated group (FIG. 2B). 
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Any patents or publications mentioned in this specification 

are indicative of the levels of those skilled in the art to which 
the invention pertains. Further, these patents and publications 
are incorporated by reference herein to the same extent as if 
each individual publication was specifically and individually 
incorporated by reference. 
One skilled in the art will appreciate readily that the present 

invention is well adapted to carry out the objects and obtain 
the ends and advantages mentioned, as well as those objects, 
ends and advantages inherent herein. The present examples, 
along with the methods, procedures, treatments, molecules, 
and specific compounds described herein are presently rep 
resentative of preferred embodiments, are exemplary, and are 
not intended as limitations on the scope of the invention. 
Changes therein and other uses will occur to those skilled in 
the art which are encompassed within the spirit of the inven 
tion as defined by the scope of the claims. 
What is claimed is: 
1. A method for treating irritable bowel syndrome in an 

individual Suffering from the same, comprising: administer 
ing to the individual a dose of a luminally-active steroid that 
is pharmacologically effective to reduce visceral hyperalge 
sia and allodynia in the individual, thereby treating the irri 
table bowel syndrome. 

2. The method of claim 1, wherein the luminally-active 
steroid is budesonide, clobetasol, halbetasol, fluocinonide, 
halcinonide, betamethasone, mometisone, alclometasone, 
triamcinolone, or fluocinolone. 

3. The method of claim 1, wherein the dose is administered 
orally. 


