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Abstract: In patients with ulcerative colitis, chronic inflammation sometimes per-
sists even during remission periods, with infiltration of lymphocytes into the mucosa
of the colon. When the disease becomes active, infiltration of the colonic mucosa
by neutrophils and monocytes or macrophages, as well as numerous T cells or IgG
containing cells, becomes prominent and this leads to mucosal injury. The pathol-
ogy of this condition mainly involves abnormalities in the production of cytokines
and the production of autoantibodies, as well as an abnormal responses of T cells
to antigens in the intestine. These pathological features are associated with aber-
rant maturation and functioning of lymphocytes and colonic epithelial cells. To
achieve remission, corticosteroids are commonly used. However, steroids are only
effective for short-term induction therapy and their efficacy in maintaining remission
has not been demonstrated. Immunomodulatory therapy is one of the new thera-
peutic modalities for the treatment of ulcerative colitis. Immunosuppressants such
as azathioprine, 6-mercaptopurine, cyclosporine, and tacrolimus have been used
for this purpose. In Japan, leukocytapheresis is also commonly used, as well as
drugs described above, while probiotics (intestinal bacterial preparations) may be
able to correct local immune abnormalities in the intestinal mucosa and seem to be
promising immunomodulators.
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Introduction

Ulcerative colitis (UC) is an inflammatory
disease of the colon with an unknown etiology,
which clinically manifests with rectal bleeding,

diarrhea, abdominal pain, and weight loss. The
disease is both acute and chronic. The lesions
are limited to the colon and extend proximally
from the rectal mucosa to involve varying por-
tions of the colon, but there are some systemic
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complications. Various theories have been pro-
posed about its pathogenesis, including viral
and bacterial infection, autoimmunity, and vas-
cular injury. Major advances in molecular biol-
ogy have led to various important findings, but
its etiology and pathogenesis are still not de-
finitively understood. Like many other autoim-
mune disorders, UC seems to result from com-
plex interactions of the immune system, since
the peak age of onset is around 20 years, certain
autoantibodies have been detected in the serum
of some patients, and it is associated with vari-
ous autoimmune diseases.

A number of genetically engineered animal
models of intestinal inflammation have recently
been described and extensively reviewed. Under-
standing the disease mechanism of these models
should be useful for clarifying the immuno-
logical abnormalities of UC. Animal models,
such as IL-2, IL-10, and TCR �/� knockout
mice, do not develop colitis in a germ-free
environment. This suggests that an environ-
mental factor, such as nonpathogenic micro-
organisms present in the enteric flora, as well as

host immune abnormalities caused by genetic
factors, induce and maintain mucosal inflam-
mation in these models.

Chronic hepatitis may be induced by various
causes, including hepatitis B/C virus infection
and autoimmunity. Likewise, the significant
progress made during the past decade has led
to the realization that UC probably also devel-
ops from multiple causative factors.

Pathogenesis of UC

1. Antibodies and B cells
The pathophysiology of UC is shown in

Fig. 1. An increase of lymphocytes, especially
activated T cells and IgG-containing B cells, is
seen in the colonic mucosa. This may induce
the increased production of antibodies directed
against intestinal antigens and autoantigens. In
addition, a role of the type I allergic response
has been suggested in the development of acute
exacerbation. Autoantibodies, such as anti-
colon antibody and anti-neutrophil cytoplasmic
antibody (ANCA), are detected in the serum
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Fig. 1 Pathophysiology of ulcerative colitis



JMAJ, June 2003—Vol. 46, No. 6 259

ULCERATIVE COLITIS

of some UC patients and damage to the colonic
mucosa is assumed to be due to antibody-
dependent cell-mediated cytotoxicity (ADCC)
involving these autoantibodies. In other words,
a functional abnormality of mucosal T cells and
associated activation of antibody-producing cells
seems to promote the local production of auto-
antibodies in the colonic mucosa that may
contribute to the pathogenesis of this disease.
However, these antibodies are not present in
all patients and there is no correlation between
such antibodies and disease activity or the
duration of illness. Thus, it is possible that these
antibodies may develop secondary to inflam-
mation without any pathogenic activity. At the
present time, therefore, there is not enough evi-
dence about the role of autoimmunity in UC.

2. Cytokines and T cells
In the normal state, the mucosal immune

system is involved in the suppression or inhibi-
tion of immune responses to the intestinal con-
tents. The concept that this tightly regulated
state is altered in UC has been proposed by
many groups. Various abnormalities of the cyto-
kine network occur in the colonic mucosa of
UC patients, resulting in uncontrolled and sus-
tained inflammation. We have focused on
defective regulation of the differentiation and
proliferation of the thymic T cell lineage in
UC patients and have described a factor that
affects the processing of thymic T cells. Purifi-
cation of this factor revealed that it was IL-7.
Because IL-7 produced by intestinal epithelial
cells regulates the proliferation of mucosal T
cells, disruption of this mechanism could lead
to abnormal perpetuation of inflammation.
There is considerable evidence that defective
mucosal immunoregulation, including abnormal
changes of T cells, B cells, granulocytes, mac-

Fig. 2 Treatment of ulcerative colitis
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rophages, and the cytokines and chemokines
produced by these cells, plays a major role in
the pathogenesis of UC. The current need is
to clarify the factor(s) that lead to defective
immunoregulation.

Treatment

The etiology of UC is unknown and the need
to rely upon empirical therapies is disquieting.
Therapeutic options can be divided into those
that attempt to modify the presumed etio-
pathogenesis of UC and those that attempt
to control the symptoms. Most patients with
UC experience relapse and disease progression
during their clinical course. Therapy for UC has
been categorized an induction therapy, mainte-
nance therapy, treatment for refractory dis-
ease, and surgery. Efficacious acute therapy
and safe maintenance therapy are essential
for the medical treatment of UC. Physicians
should treat patients according to the revised
guidelines prepared by the Ministry of Health
and Welfare disease study group in 1998, taking
into account the severity, extent, and type of
disease in individual cases.

Aminosalicylate preparations (5-ASA), cor-
ticosteroids, and immunomodulators are the
three main classes of agents used in the medical
treatment of UC. Antispasmodics (primarily
anticholinergic agents) and antidiarrheal pre-
parations are recommended to improve the
symptoms that accompany UC. There is no
routine role for sedatives, antidepressants, or
antipsychotic therapy, but, low doses of antide-
pressants are occasionally employed to amelio-
rate IBS symptoms in patients with UC.

1. 5-ASA preparations
Sulfasalazine, the prototype aminosalicylate

formulation, was initially developed with the
concept of delivering both an antibacterial
agent (sulfapyridine) and an anti-inflammatory
agent (5-aminosalicylic acid, mesalamine, mesal-
azine) to the connective tissues. Although it
remains the benchmark agent, recognition that

the 5-aminosalicylic acid moiety is the major
source of therapeutic benefit and that sulf-
apyridine is responsible for most of the side
effects has encouraged the development of a
series of sulfa-free aminosalicylates. 5-ASA
drugs are now available in a variety of formula-
tions, and these agents are efficacious in the
treatment of UC as long as the active com-
ponent (5-ASA) is delivered to the site of dis-
ease activity. Pentasa is a recently developed
sustained-release preparation (coated with
ethylcellulose) that delivers 5-ASA to the dis-
tal ileum and colon. The incidence of side ef-
fects is less than half of that reported for
sulfapyridine, but some patients may experi-
ence similar side effects with either drug. Wors-
ening of diarrhea and high-grade fever without
evidence of severe disease activity are indica-
tions for discontinuing this drug.

For induction of remission, oral sulfasalazine
at doses between 3 and 4.5 g daily is recom-
mended. Pentasa (1.5 to 2.25 g/day orally) is
used for the same purpose, but doses of up to
3 or 4 g/day are recommended in Western
countries. The suggested maintenance dose of
sulfasalazine is between 2 and 3 g daily, while
it is 1.5 to 2.25 g for Pentasa. The need for
continuing maintenance therapy remains con-
troversial. Although continuation of daily ther-
apy is optimal from the standpoint of efficacy,
discontinuation of aminosalicylates is possible
if the patient has been in remission for two to
three years.

2. Corticosteroids
Corticosteroids are the most commonly used

agents for the treatment of UC patients with
moderate to severe activity. The glucocorti-
coids have an effect on many aspects of the
immune and inflammatory responses. Oral or
parenteral corticosteroids are indicated for the
treatment of ambulatory patients with moder-
ate to severe colitis whose symptoms cannot be
controlled by aminosalicylates. Topical steroids,
including suppositories, foams, and enemas,
have a definite role in the treatment of distal
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colitis. Moderate colitis requires treatment
using a system corticosteroid combined with an
aminosalicylate. Ambulatory patients are usu-
ally treated with prednisolone and the starting
dose is between 30 to 60 mg/day. This dose is
gradually tapered until the patient is passing
normal bowel movements without blood or
urgency. If symptoms improve rapidly, the dose
of prednisolone can be tapered by 5 to 10 mg/
week. Patients who are slower to respond re-
quire a more gradual tapering schedule, but
continuation of high-dose prednisolone must
be avoided. If tapering of steroids seems to be
difficult, alternative therapy must be taken into
consideration. Patients with severe or fulmi-
nant colitis require hospitalization and par-
enteral steroids. Acutely ill patients can be
treated with high doses of intravenous corticos-
teroids for 3 to 5 days, such as methylpredniso-
lone pulse therapy. Mesenteric artery infusion
of corticosteroids is effective for some patients,
but consultation with a surgeon about colec-
tomy is necessary in such cases.

3. Immunomodulators
In the majority of patients, remission is

obtained with aminosalicylates and cortico-
steroids. If it is impossible to taper corticoster-
oids or frequent relapses occur, immunomodu-
lating therapy should be considered. However,
the use of immunomodulators is not approved
by the national health insurance scheme, so
Japanese physicians are not so experienced
with these agents. There are still some special-
ists who affirm that immunomodulators are
ineffective for the treatment of UC while caus-
ing serious toxicities. Our experience shows
that administration of low-dose azathioprine or
6-MP is beneficial for steroid-dependent UC,
but it requires several months for improvement
to occur. Reduction of the dose of steroids or
even discontinuation may be possible without
relapse. Randomized controlled clinical trials
have shown strong evidence for the efficacy
of these drugs, and they are widely used in
Western countries. The major side effects of

azathioprine and 6-MP are myelosuppression
(leukopenia), nausea, pancreatitis, and oppor-
tunistic infection. However, these problems are
not so common with the doses currently used
for IBD. Overall, there has been increasing
acceptance of the use of immunosuppressants
to treat IBD based on their clinical utility and
low toxicity.

With an increasing number of women devel-
oping UC during their reproductive years,
questions now are frequently asked regarding
the effect of pregnancy and delivery on UC.
The incidence of congenital abnormalities,
spontaneous abortions, and stillbirths is similar
for patients in remission and the general popu-
lation. Several studies have demonstrated that
pregnancy has no significant effect on the
course of IBD and the use of any medication
during pregnancy remains a controversial issue.
5-ASA drugs and corticosteroids have been
demonstrated to be safe during pregnancy and
the postpartum period. In addition, there have
been no reported fetal abnormalities after treat-
ment with 5-ASA drugs and corticosteroids at
doses of 30 mg or less (as prednisone). How-
ever, there still is a paucity of safety data about
the use of immunosuppressive agents during
pregnancy. Discontinuation of azathioprine/
6-MP is recommended during pregnancy and
breast-feeding because there are no safety data
to support their use. With good control of dis-
ease activity, the UC patient will have the same
chance to conceive as someone without UC.

In addition to medical treatment, lifestyle
guidance is also important. Patients should
lead a regular life and obtain sufficient sleep.
An unbalanced diet and drinking much alcohol
should be avoided. It is important to explain
the basic pathophysiology to the patients and
their families, so that they may at least keep
the minimum requirements.

4. Novel therapies
The standard therapeutic modalities have

been described above. Leukocyte apheresis and
the introduction of cyclosporine have been the
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Table Treatments for Ulcerative Colitis (2000)

( 1 ) 5-ASA preparations and corticosteroids
Mesalazine enemas, Salazopyrin® suppositories,
Oral budesonide (CCR: for large bowel),
Budesonide enema

( 2 ) Immunosuppressants
6-MP, AZA, Cyclosporin A, FK506

( 3 ) Cytokine therapy
IL-10

( 4 ) Anti-cytokine therapy
IL-1 receptor antagonists, Anti-IL-8 antibodies

( 5 ) Leukocyte apheresis
( 6 ) Nicotine patches, Nicotine enemas
( 7 ) Heparin treatment
( 8 ) Local anesthetic (lidocaine) enemas
( 9 ) Surgical treatment

Laparoscopic surgery
(10) Others

Lecithin SOD, 5-riboxygenase inhibitors, GBF,
Non-pathogenic E. coli, Immune milk

most dramatic changes in the past few years.
Both therapies are used in steroid-resistant
cases. Leukocyte apheresis is a treatment in
which lymphocytes and granulocytes are re-
moved by adsorption or rapid sedimentation
once or twice a week. Until now, its efficacy has
only been reported in Japan. The Adacolumn®,
which selectively removes granulocytes from
the peripheral blood, has been approved by the
Japanese health insurance scheme since April
2000. However, for the time being, it can only
be used in special facilities.

Intravenous cyclosporine seems to be benefi-
cial for the management of severe, refractory
UC. Its efficacy has been supported by a num-
ber of clinical studies in Western countries, but
its application in Japan is still uncommon, and
the need for strict monitoring of blood levels
and potential side effects limits its use to special
facilities. Various new treatments are currently
being tested, and as more effective medical
therapy is established more patients are being
treated for longer periods without surgery.

5. Indications for surgery
Massive hemorrhage, perforation, and ful-

minant toxic colitis are indications for surgery.
Failure of medical therapy to control symptoms
of UC and development of cancer are common
indications for surgery. In UC patients total
colectomy, removal of the entire colonic and
rectal mucosa is curative. At present, restor-
ative proctocolectomy with ileal pouch-anal
anastomosis achieves the goal of total mucosal
removal and maintains gastrointestinal conti-
nuity. In the absence of acute complications or
carcinoma, the patient initially is treated with
medical therapy. When medical therapy fails to
alleviate symptoms or produces unacceptable
side effects, or a complication arises, surgical
treatment is required. However, it is premature
to abandon medical therapy, including corti-
costeroids, and assume that it has failed before
it has been optimally applied. A gastroenter-
ologist must be consulted before the decision to

operate is confirmed.

Conclusion

 The recently available treatment options are
summarized in Table 1. However, the new
therapies, as well as the conventional therapies,
are noncurative. Continued extensive investi-
gation of the cause of the intestinal inflamma-
tory response may yet transform UC from a
treatable to curable disease. Patients require
reassurance that, despite the absence of a
known cause, medical therapy usually is effec-
tive and the quality of life is preserved. It is
imperative to comprehend perspectives and
concerns of the patient and family members
who are confronted with a chronic, socially
embarrassing, and potentially disfiguring con-
dition. The physician must be a source of qual-
ity medical care, information, and support
regarding the disease, in addition to coordinat-
ing ancillary care and professional consultation
as needed to manage the patient and reassure
the family over the years.


