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Interstitial Cystitis Review

Inter sitial Cydtitis,
Under standing the Syndrome

Keri Marshall, MS, ND

Abstract

Interstitial cystitis (IC) is a chronic pain
syndrome that affects close to a million people
in the United States. The syndrome presents
differently in many individuals, with the unifying
factor being chronic pelvic pain and disruption
of daily life activities. Many etiologies have
been proposed as causative factors for IC,
although it is likely triggered by more than one
process. Treatment for many individuals
revolves around symptom management and
improving quality of life; however, it is
imperative to remove aggravating factors such
as food and daily stressors. Treatment will vary
for individuals, as symptoms and etiology wiill
differ. This article discusses nutritional and
other non-toxic approaches to treating IC.
(Altern Med Rev 2003;8(4):426-437)

Introduction

Interstitial cystitisis a chronic, debilitat-
ing, multifactorial syndrome characterized by pel-
vic and/or perineal pain, urinary urgency and fre-
guency, and nocturia. This symptom complex has
also been called painful bladder syndrome, leaky
bladder syndrome, and irritative bladder syn-
drome. Individuals diagnosed with this syndrome
typically fit no other pathologic picture, includ-
ing urinary tract infections, carcinoma, or cystitis
induced by radiation or medication.*

Interstitial cystitis was first described by
Hunner in 1915, in patients who presented with
fibrotic, contracted bladders and the presence of
distinctive ulcers of the bladder epithelium.?3 At
thetime, IC was considered extremely rare. Today,
epidemiological studies reveal quite different
numbers. In a Finnish study in 1990, the annual

incidence of new cases was estimated at 1.2 per
100,000 and the prevalence at 10-11 per 100,000.4
By 2002, a similar Finnish study revealed the
prevalence jumped to 450 per 100,000.5 In 1997,
Jones and Nyberg reported an incidence of
500,000-1,000,000 cases of IC in the United
States.® A more recent population-based study
revealed the incidence of IC to be as high as 52-
67 per 100,000 cases, more than 50-percent greater
than previously reported.”

IC has no single, definable presentation,
but isbest viewed as acontinuum extending across
decades of an individual’s life, beginning with
mild, intermittent symptoms. Ultimately, after
years of remissions and relapses, symptoms be-
come more severe and more constant. Most IC
patients suffer from urgency and frequency in the
early stages of disease. Asthe disease progresses,
pain increases in severity and becomes the most
dominating and debilitating symptom. For many,
the pain becomes so severeit significantly impacts
their personal and professiondl life.

Levelsof pain not only correlate to stage
of disease, but also vary with fluctuating factors
that can provoke symptom flare-up, such as aller-
giesand hormonal cycles. Although not well docu-
mented, it has been observed by many clinicians
that 1C symptoms are exacerbated the week be-
fore menses. In addition, both women and men
with this condition may experience the most se-
vere pain during or following sexual intercourse.

Keri Marshall, MS, ND — 1996 Master of Science Social
and Preventive Medicine, State University of New York at
Buffalo; 2001 graduate, National College of Naturopathic
Medicine. Private practice, Sandpoint, Idaho
Correspondence address: 515 Pine St., Suite H,
Sandpoint, ID 83864 Email: mackaynd@aol.com

Alternative Medicine Review [0 Volume 8, Number 4 [0 2003



Review Interstitial Cystitis

This can be extremely psychologi-
cally damaging, as it places signifi-
cant burden on relationships and of -
ten results in severe depression.

Pathophysiology

Several etiologic factors

Figure 1. A Depiction of Normal and Abnormal
Bladder Epithelium

have been proposed for IC, involv-
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ing structural, neurol ogical, autoim-
mune, lymphatic, infectious, and psy-
chological factors. These etiologies
remainlargely hypothetical, asinsuf-
ficient dataisavailableto definitively
establish their rolesin the pathology
of IC. However, in any given patient,
acombination of factorslikely plays
arolein causing insult to the bladder
epithelium.

Normal bladder epithelium

@ @ @ An abnormal GAG layer allows

© Bladder
Normal GAG layer Muscle
@ @ @ O Nerve
©® @N©o
© (@)

penetration of potassium-rich
urine, causing stimulation of

possesses an anionic, hydrophilic,
sulfated glycosaminoglycan (GAG)

pain receptors and other
inflammatory symptomes.

surfacelayer that, when healthy, pro-
tects the bladder from noxious ele-
ments including microorganisms,
toxins, carcinogens, and
hyperosmolar, acidic and potassium-
rich urine. Through the resulting for-
mation of a water barrier of ionic
hydrogen-sulfate bonds, the GAG
layer has been found experimentally
to prevent proteins, ionic substances,
and non-ionic entities from contact-
ing the luminal surface of the blad-
der (Figure 1).%° Parsons et a have
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suggested breakdown of this “blad-

der protective layer” leads to changes in perme-
ability, stimulation of pain receptors, and inflam-
matory/hyperalgesic symptoms.’® Further inves-
tigations by Parsons using the potassium sensitiv-
ity test confirmed this theory.

Neurological up-regulation is likely an
important component in the pathogenesis of IC.
Neurogenic inflammation is a process by which
sensory nerves may secrete inflammatory
mediators, resulting in hyperalgesia and
inflammation. Substance P, a short chain peptide,
isacentral component of this process. Substance
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Pisan inflammatory mediator that functionsas a
nociceptive neurotransmitter in the central and
peripheral nervous system. When released by
peripheral nerves, substance P causes an
inflammatory cascade to occur, resulting in such
processes asmast cell degranulation and activation
of nearby nerveterminals. Several studies support
this theory, having found increased numbers of
substance P-containing nerves in patients with
| C.1112 | n addition, substance P has been found in
the urine of women with IC, with increased
concentrations dependent on the severity of pain.’?
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Table 1. Potential Role of Estrogensin Interstitial Cystitis

* The syndrome exists almost exclusively among women
« Symptoms are often worse premenopausally or during ovulation
« Estrogens exacerbate many autoimmune conditions

* Estrogens worsen atopic disease
* Estrogens augment mast cell activation
« Estrogens induce mast cell proliferation

with 1C.18%° The valid-
ity of thisdatais called
into question, however,
asit is technicaly dif-
ficult to measure mast
cells that have aready
degranulated. Further
evidence of mast cell
involvement comes
fromincreased levels of
histamine in the walls
of bladder epitheliumin
patients with |C% and
increased urinary ex-
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One recent study revealed no significant increase
in substance P in women with 1C when compared
to a control group;** however, the control group
consisted of women who suffered from symptoms
of stress incontinence.

As many as 40 percent of female IC pa
tients report symptoms worsen premenstrually,
particularly around the time of ovulation, although
symptoms often improve during pregnancy.®® Sen-
sory afferent nerve fibers for pelvic organs, in-
cluding the bladder, are found within the hypo-
gastric and pelvic nerves.’ In female rats the
threshold of the hypogastric and pelvic nervesfor
recognition of mechanical stimuli applied to the
reproductive organswasfound to vary with phases
of the estrous cycle. This observation also ap-
peared to correlate with fluctuations observed in
pain sensation associated with bladder disorders
during the menstrual cycle. Ultimately, it can be
presumed that estrogen may play arole in deter-
mining the intensity of the responseto neurogenic
inflammation within the bladder (Table 1).

Thereisconsiderable research suggesting
mast cells play asignificant role in the pathology
of IC; whether causative or secondary is not yet
known. As a causative agent, mast cells could pro-
ducethe symptomsof 1C simply by degranulating.
It is also possible mast cells are responding to an
irritating factor in 1C, such asleaky epithelium. If
the latter is true, then the mast cell response may
simply contribute to and compound the severity
of an epithelial leak.’” Mastocytosis has been re-
ported in the bladders of 30-65 percent of patients

cretion of 1,4-
methylimidazol e-acetic acid, a histamine metabo-
lite, by these same patients.?

Interstitial cystitis has the classic picture
of an autoimmune disease: symptom chronicity
with exacerbations and remissions, frequent or-
gan-specific mononuclear cell infiltrates, the lack
of aclearly defined pathogen, and occasional re-
sponse to steroids or other immunosuppres-
sants.?22 Studiesinvestigating autoimmunity asa
possible etiology have beeninconclusive and con-
flicting. Some literature suggests the presence of
specific bladder auto-antigens is an indirect re-
sponseto local cellular damage.®

Interstitial cystitispresentsasimilar clini-
cal picture to bacterial cystitis; however, urinaly-
ses and urine cultures routinely demonstrate no
evidence of infection. There is significant debate
as to whether IC is associated with latent bacte-
rial infection, as documented urinary tract infec-
tions often precede chronic bladder symptoms. %
To date, no consistent organism has been isolated
in urine or bladder biopsy specimens. Schillings
et a describe the possibility of an occult E.coli
infection within the underlying epithelium.?® They
describe the host defense system as being ableto
effectively eradicate 99 percent of the acute bac-
terial infection, with asmall percentage of organ-
isms persisting in the bladder tissue — intracellu-
lar, but persistent nonethel ess.
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Diagnostic Criteria ultimately creating digestive disturbances. I1C
In 1987 and 1988, the National Institutes should be considered in the differential diagnosis
of Health (NIH) convened workshops to develop of patients with symptoms of cysfitis who are
diagnostic criteria for a research definition of 1C unresponsive to antibiotics, especialy if urine
(Table 2).27 When used as guidelines for clinical culturesarenegative. Upto 7_0 percent of men with
diagnosis, however, these criteria tend to miss all symptoms. of nonbacterial prostatltls and
but advanced-stage | C. Datafrom two recent stud- prostatodynia have the cystoscopic appearance of
iesindicate the National Institute of Diabetes, Di- IC when observed under anesthesia, suggesting
gestive, and Kidney Diseases criteriamiss approxi- chronic prostatitis/prostatodynia and 1C may be
mately two-thirds of IC cases when strictly ap- the same syndrome.®=!
plied,?®? and, in fact, likely miss more than these
estimates demon-
strate.
Interstitial
cydtitis patients fre-
Iquehﬂy have ?Ver- Table 2. National Institutes of Health Diagnostic Criteria for
apping symptoms " o
related to other pel- Interstitial Cystitis
vicorgans. Diseases
with asymptom pic- Category A: At least one of the following cystoscopic findings:
ture similar to IC 1. Diffuse glomerulations (=10 per quadrant) in at least 3 quadrants
that need to beruled of the bladder
out include urinary 2. A classic Hunner's ulcer
tract and genital
tract infections, tu- Category B: At least one of the following symptoms:
mors of the urogeni- 1. Pain associated with the bladder
tal and gastrointesti- 2. Urinary urgency

nal tract, certain gy-
necological tumors, In addition, a patient must not have any of the following conditions, symptoms,
previouspelvicirra ; .

o _ or history:
diation, carcinoma + Age <18 years
In SItu, previous ex- + Urination frequency while awake < 8 times per day
posure to toxins
such aschemothera-
peutic agents, and a
history of en-
dometriosis.® IC of-
ten becomes adiag-
nosis of exclusion.

* Nocturia < twice per night
» Maximal bladder capacity >350 cc while patient is awake

+ Absence of an intense urge to void with bladder filled to 100 cc of gas or
150 cc of water, with medium filling rate during cystoscopy

« Involuntary bladder contractions
« Symptoms persistent < 9 months
« Symptoms relieved by microbial agents, anticholinergics, or antispasmodics

M any . ; .
patients with IC are . Urlr_lary trapt or prostate mfe_ct_l(_)n in the past three months
treated with * Active genital herpes or vaginitis
repeated courses of * Urethral diverticulum
antibiotics before » Uterine, cervical, vaginal, or urethral cancer within the past five years
being definitively * History of cyclophosphamide, chemical, tuberculous, or radiation cystitis

diagnosed, « History of bladder tumors
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Diagnostic evaluation should begin with
urinalysis, urine microscopy, cytology and culture,
and cystoscopy. Bladder biopsy may be performed
if clinically warranted. The presence of submu-
cosal hemorrhage after bladder distension in an
anesthetized patient,* or the presence of Hunner's
ulcer, is considered to be diagnostic in patients
who have the symptom complex.

Because IC mimics many gynecological
conditions, it is important to perform a complete
pelvic exam, including inspection of thevestibule
to Hart's line and assessment of the levator ani
muscles and utero-sacral ligaments. The uterus,
cervix, and adnexashould al so be assessed for any
abnormalities and/or pain. A wet prep of vaginal
discharge should be performed to assess for
chronic recurrent infections or atrophy. In addi-
tion, a pelvic ultrasound should be considered.

Theintravesical potassium sensitivity test,
also known as Parson’s Test, was first introduced
in 1994.3% | n alater investigation on alarge group,
75 percent of patients with IC had a positive po-
tassium sensitivity test. In the test, adilute solu-
tion of potassium (40 mEqin 100 mL of water) is
left in the bladder for five minutes. The patient
then rates the degree of provocation with urgency
and frequency on ascale of zero (no provocation)
to five (marked provocation). A positive test is
defined by achangein score of greater or equal to
two. The potassium sensitivity test has been ad-
vocated as a minimally invasive, office diagnos-
tic test for IC. Presumably, the hyperalgesia ef-
fect elicited by this test is due to enhanced ab-
sorption of the potassium salt through the “ defec-
tive” GAG layer. If a dysfunctional epithelium
allows for deposition of potassium into the blad-
der muscularis, potassium is allowed to depolar-
ize nerves and muscles, leading to tissue injury.
Asthistest may only define a subgroup of IC pa-
tients with epithelial permeability dysfunction, it
is not considered definitive. A recent study also
suggests the potassium sensitivity test may pre-
dict responsiveness to the pharmaceutical agent
sodium pentosan polysulfate.®

Inan effort to search for noninvasivetech-
niques for the diagnosis of 1C, a series of urinary
markers is being evaluated. A subgroup of I1C
patients have an increased number and activation

Interstitial Cystitis SIS,

of mast cells, paralleled by increased level s of uri-
nary histamine and histamine metabolites (such
as methylhistamine) and tryptase (a specific mast
cell enzyme).* Other suggested urinary markers
include urinary nitric oxide, glycosaminoglycans,
epinephrine, nitric oxide synthase, cyclic gua-
nosine monophosphate, and interleukin-18.5" Most
recently, urinary antiproliferative factor (APF)*®
and glycoprotein-51 (GP-51)* have demonstrated
potential use as clinical markers of 1C. Ongoing
studies are attempting to correlate urinary levels
of APF and GP-51 with cystoscopic and biopsy
findings as well as treatment outcomes.

Conventional Treatment

The first principle in treating IC is cor-
recting the problem of epithelial dysfunction. Phar-
maceutically, thisisaccomplished by instilling into
the bladder a heparinoid compound, pentosan
polysulfate, with astructure similar to that of blad-
der-surface glycosaminoglycans. Currently, thisis
the only pharmaceutical agent that has undergone
thorough study in double-blind trials and is the
only FDA-approved drug specific for 1C.442

Bacillus Camette-Guerin (BCG), acom-
mon intravesicular agent used in bladder cancer,
is an attenuated strain of Mycobacterium bovis.
Recently, BCG was tested in a double-blind, pla-
cebo-controlled study to evaluate the efficacy of
six weekly BCG treatments in IC patients.* The
treatment group initially reported a 60-percent
favorableresponse rate with a 27-percent placebo
response. Long-term follow-up revealed 89 per-
cent of patients continued to have symptom im-
provement 24-33 months after initial treatment.

The mechanism of action for BCG is not
clearly understood, but it is speculated it may be
responsible for stimulating a T-helper 1 (Thl) re-
sponse, thus leading to the destruction of inflam-
matory cells and a decrease in T-helper 2 (Th2)
mediated allergic response. BCG also appears to
increase urinary nitric oxidelevelsin bladder can-
cer patients, suggesting an additional hypotheti-
cal mechanism of action. Uncontrolled trials sug-
gest urinary nitric oxide levels are decreased in
IC patients and increased |evels are often associ-
ated with symptom improvement.*
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Concurrent etiologic factorsinIC haveled
to recommendations of other pharmaceutical
agents to address the allergic and neuroendocrine
components of the disease — the antihistamine
agent hydroxyzineto control themast cell response
and antidepressants such as amitriptyline to re-
verse neural activation in the bladder. In addition,
other antidepressants are often prescribed to ad-
dress the psychosocial impact of the disease.

Lifestyle Intervention

For many individuals battling IC, dietary
modifications are a good first-line therapy. Be-
tween 53-63 percent of I1C patients can identify
acidic fluids or foods that exacerbate symptoms
or cause a flare-up.>* In one study, a review of
three-day food diaries completed by IC patients
revealed the intake of acidic substanceswas asso-
ciated with an increase in painful bladder symp-
toms 2-24 hours after ingestion.*® Acidic foods
include, but are not limited to, alcoholic bever-
ages, carbonated drinks, caffeine, spicy foods, to-
matoes, and vinegar.

Foods high in arylalkylamines (tryp-
tophan, tyrosine, tyramine, and phenylalanine)
have also been implicated in triggering 1C symp-
toms. In 1993, Gillespie evaluated 250 patients
with hypersensitive bladders. He instructed pa-
tients to ingest an excess of foods high in
arylalkylamines over a 24-hour period. He re-
ported elevated 24-hour urine levels of tryptophan
metabolites (kynurenine, xanthurenine, and indi-
cans) compared to controls. Arylalkylamine-con-
taining foods include, but are not limited to, ba-
nanas, beer, cheese, chocolate, mayonnaise, aspar-
tame, nuts, onions, raisins, sour cream, wine, and
yogurt.* Inan earlier study by Kaufman et a, tryp-
tophan metabolites of 3-hydroxykynurenine and
hydroxyanthranilic acid werefound to cause GAG
disruption, providing the potential for harmful
urinary metabolites to contact unprotected blad-
der epithelium.*

Due to increased urinary frequency, 1C
patientstend to restrict fluid intake. A decreasein
urinary frequency, however, is accompanied by
anincreasein pain, likely dueto ahigher concen-
tration of irritating agents in the urine. Further-
more, fluid restriction can lead to low levels of
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dehydration, which can ultimately cause myriad
clinical problems. IC patients should be encour-
aged to drink adequate amounts of water to flush
out irritating components. Anecdotally, urinary
akalinizing agents, such as potassium citrate or
sodium bicarbonate (baking soda), have been use-
ful to decrease urinary irritation.

Not all IC patients are sensitive to the
same foods. An elimination/challenge diet is the
gold standard in such cases, paying particular at-
tentionto foodshighin acidsand arylalkylamines.
After avoidance of these foodsfor a six-week pe-
riod, individual s should reintroduce the €liminated
foods one at a time and be aware of aggravating
symptoms that can appear as quickly as a few
hours after reintroduction.

The quality of life for many I1C patients
has been shown to be worse than that of patients
undergoing dialysis for end-stage renal disease.*®
In severe cases, pain is unremitting and an indi-
vidual may have urinary frequency up to 60 times
aday. Nocturia can be as often as every 20 min-
utes, resulting in subsequent sleep deprivation.
Due to such strains on an individua’s life, an IC
patient is often unable to work, perform daily life
activities, and in severe cases, unableto leave the
house. The economicimpact of the diseasein 1987
was estimated at $1.7 billion annually,® a figure
that has undoubtedly risenin 16 years.

Mental and emotional stressors appear to
be precipitating factors for |C relapse. In a study
by Koziol et al, 60 percent of patientswith IC re-
ported stress as a causative factor for disease re-
currence.®® Norepinephrine levels appear to be
uniformly elevated in patients with 1C, suggest-
ing neuroendocrine involvement and neurogenic
inflammation.*

One study compared 45 I1C patients with
age-matched controls.%° A significant relationship
between stress and urgency was observed in the
IC patients. Furthermore, it was noted that in in-
dividuals with moderate-to-severe disease, pain
was associated with increased levels of stress.
Greater stress was noted among individuals with
increased nocturnal frequency. Stress-symptom
relationships were not observed among controls.
It isimportant to recognize that in the case of 1C,
stress can be both a consequence of 1C symptoms
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and asource of symptom exacerbation. Either way,
it is essential, in the treatment of this syndrome,
to address the mental/emotional implications for
each individual.

Nutritional Supplementation

Sulfur Donors

Dimethylsulfoxide (DM SO) has been
used in the treatment of IC since the 1960s. The
effect of DM SO may be due to its ability to ini-
tially release and deplete substance P from the
bladder wall and stimulate mast cell degranula-
tion.** Perez-Marrero et a reported the first pla-
cebo-controlled trial of DM SO for IC in the Jour-
nal of Urology in 1988.5! In thistrial, 33 patients
wererandomly assigned to receive either 50 cc of
50-percent DM SO or a 50-cc placebo (saline) in-
dtilledinthe bladder at two-week intervalsfor two
sessions of four treatments each. Fifty-three per-
cent of the DMSO group reported marked im-
provement of symptoms, compared with 18 per-
cent in the placebo group. In the DM SO group,
93 percent exhibited objective signs of improve-
ment in cystometric urge and pain at maximum
cystometric capacity, compared to 35 percent in
the placebo group. Dueto DM SO’ sdistinct smell,
blinding is difficult, resulting in 70 percent of pa-
tients identifying their treatment.

In a study using DM SO in the treatment
of inflammatory genitourinary disorders includ-
ing1C, 100 casesof “classic” |C weretreated, with
54 percent reporting good or excellent resultsand
35 percent reporting fair or poor results. Over half
experienced long-term satisfaction.® One limita-
tion to using DMSO is a garlic-like breath odor
and taste in the mouth due to pulmonary excre-
tion of a small percentage of the DMSO as di-
methyl sulfide.>® In addition, some patients report
a burning sensation and pelvic pain after
intravesicular DM SO treatment, likely due to
DM SO-induced release of histamine from mast
cells or transient chemical cystitis.>

Due to the side effects of DM SO, Dr.
Stanley Jacob at the Oregon Health and Science
University has pioneered treatment with
methylsulfonylmethane (MSM), also known as

Interstitial Cystitis SIS,

dimethyl sulfone (DMSO2) (Figure 2). To date,
he hastreated approximately 200 patientswith I C.
Treatment appearsto be better tolerated, asMSM
does not have the same odor as DM SO.%
Intravesicular treatment with MSM is often com-
bined with oral, topical, and 1V administration.
An oral dose of MSM should start at 1 g daily,
gradually increasing the dose to 18 g under physi-
cian supervision. While the benefit from DM SO
isobtained faster, patientsdo not tolerateit aswell.
It is estimated that approximately 80 percent of
patients show improvement with MSM treatment,
although it hasnot yet been subjected to controlled
clinical trials.

Figure 2. Conversion of DMSO
to MSM

DMSO ———— > MSM
(DMSO2)

addition of H2O»
(hydrogen peroxide)

Chondroitin Sulfate

One longstanding etiologic theory is that
symptoms of interstitial cystitis can arise from
deficits or damage to the GAG layer in the blad-
der lumen. A study compared chondroitin sulfate
proteoglycans on the luminal surface of bladders
of 1C patientswith those of controls.* Bladder bi-
opsy specimens revealed a significant difference
in 1C versus controls in the prevalence of chon-
droitin layers. Further studieshave reveal ed chon-
droitin sulfate is a potent mast-cell inhibitor.%

Heparin, a pharmaceutical with asimilar
structure to chondroitin sulfate, hasalso shownin
vivo inhibition of histamine release.®® In addition,
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many |C sufferersrespond clinically to treatment
with intravesicular GAGs, such as heparin® and
Elmiron® (pentosan polysulfate).* Although no
research has been performed to date, oral chon-
droitin sulfate at doses of 1200 mg daily has been
used clinically, with moderate successand no side
effects.

L-Arginine

Nitric oxide deficiency may have a fun-
damental rolein theinflammatory and urodynamic
abnormalities present in IC. Since trials suggest
urinary nitric oxide levelsare decreased in IC pa-
tients and increased levels are often associated
with symptom improvement,* L-arginine, the
natural precursor of nitric oxide, has been studied
inaseries of trials, albeit with mixed results.

Two randomized, placebo-controlled tri-
als have been conducted as well as three uncon-
trolled trials. Sample sizes were relatively small
in al studies, ranging from eight to 53 patients.
Dosagesof L-arginineranged from 1.5-2.4 g daily
for 1-6 months. While only one study showed no
changein symptoms or nitric oxide levels,® other
studies revealed arelative, but statistically insig-
nificant reduction in IC symptoms following L-
arginine supplementation.®*® |t is likely these
studies did not reveal statistical significance due
to small sample size; therefore, L-arginine may
be considered in the treatment of IC, as side ef-
fects have not been observed with supplementa-
tion.

Plant Sterols

As mentioned, the suspected mechanism
of action of BCG is believed to be
immunomodulation — stimulation of a Thl
response, resulting in destruction of inflammatory
cellsand adampening of the Th2 response. Sterols
and sterolins, aso known as phytosterols, are fats
present in all plants, including fruits and
vegetables. Although chemically similar to the
animal fat cholesterol, they have been shown to
exhibit unique biochemical effects, such as
immune modulation. In vitro studies have revealed
that plant sterols, in a ratio of 200:1 (beta-
sitosterol:beta-sitosterolin) can selectively
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enhance activity of Thl cells, while leaving
unchanged or dampening the effect of Th2 cells.
In addition to decreasing the inflammatory
cytokinesassociated with IC, plant sterols can also
result in maintenance of cortisol and elevation of
DHEA levels, thereby decreasing cortisol:DHEA
ratios and buffering a negative stress response.®®

Bioflavonoids

Mast cell inhibition is considered a rea-
sonable goal in the treatment of 1C. The drug hy-
droxyzine, a commonly used antihistamine and
anxiolytic, has shown promise in open-label tri-
alsof IC andiscurrently being evaluated in aran-
domized study as a part of the NIH’s Intergtitial
Cystitis Clinical Trials Group (ICCTG). Querce-
tin, a naturally occurring bioflavonoid found in
high concentration in red wine, onions, and green
tea, has al so been shown to experimentally reduce
the release of mast cell histamine.5% Quercetin
has recently demonstrated effectiveness in the
treatment of category |11 chronic prostatitis, acon-
dition with many parallelsto | C.%° Thirty menwith
prostatitis were randomized to receive either pla-
cebo or quercetin 500 mg twice daily for one
month. After one month, 20 percent of the pla-
cebo group and 67 percent of the quercetin group
reported at least 25-percent improvement in symp-
toms. Therapy was well tolerated. Chronic pros-
tetitis, like IC, isachronic, pelvic pain syndrome
that has had limited success with other therapies.
Because this trial revealed significant symptom
relief with minimal side effects, research on
quercetin’simpact on |C isindicated.

Melatonin

Melatonin, the chief secretory product of
the pineal gland, isadirect free radical scavenger
and an indirect antioxidant that acts to stabilize
cell membranes, making them less susceptible to
oxidative insult, ultimately decreasing inflamma-
tion.”*" Asafree radical-generating system, lipid
peroxidation has been linked to inflammation-in-
duced tissue damage with malondialdehyde lev-
els being agood indicator of peroxidation rates.

In arecent study, melatonin showed prom-
ising results in exerting urothelial protection by
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preserving the urothelial GAG layer in rats ex-
posed to protamine sulfate, a known bladder irri-
tant.”? In this study, melatonin, dosed at 20 mg/
kg, was given to rats following intravesicular in-
jection of protamine sulfate. Thisgroup was com-
pared to a control group and a protamine sulfate
group not treated with melatonin. The melatonin
group demonstrated increased epithelial integrity
and decreased mast cells and lipid peroxidation.
Protamine sulfate caused asignificant increasein
malondialdehyde levels. In the melatonin-treated
group, therewas an inhibition of malondialdehyde
levels, indicating areductioninlipid peroxidation
and cellular injury. Although further studies are
necessary to prove efficacy and safety, melatonin
appears to be a promising agent in the treatment
of IC.

Other Treatment Options

Individuals with IC often exhibit high-
tone pelvic floor dysfunction, which manifests as
variable pelvic pain. Treatment to restore normal
tone and function to the pelvic floor musculature
should not be overlooked. Also known as coccy-
godynia, tension myalgiaof the pelvic floor, leva-
tor ani spasm syndrome, and levator syndrome,
this dysfunction has been reported to appear in
response to anal infection, bladder inflammation,
chronic trauma, and sacroiliac misalignment.”"
Literature supports the use of transrectal Thiele
massage, bi ofeedback, and el ectrogal vanic stimu-
lation astreatment modalitiesto relieve high-tone
muscle spasm.”® Thiele massage can be per-
formed transrectally or transvaginally by apply-
ing pressure to the pelvic floor muscular fibers
longitudinally from origin to insertion. Ten to fif-
teen sweeps of maximally tolerated pressure is
performed on each side, followed by myofascial
massage. Physical therapy and home exercisesto
re-align the pelvic floor have proven to be benefi-
cial in the short term with long-term results yet to
be determined.®* Most importantly, therapies ap-
plied for high-tone pelvic floor dysfunction present
little risk for the patient and have highly thera-
peutic stress reduction benefits as well.
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Discussion

Many forms of therapy are available to
|C patients, although not all therapies will be ef-
fectivein every individual . Often, combining sev-
eral different approaches is necessary before a
patient has significant symptom relief and tissue
repair. Theinitial goal of therapy should be symp-
tom reduction, with an emphasis on improvement
in quality of life. Complete remission, which is
attainable for some, should not be anticipated im-
mediately. Further treatment of 1C should be fo-
cused on four principles. restore epithelial func-
tion of the bladder wall by establishing new growth
at the GAG layer, control food allergies, decrease
mast cell response, and decrease the body’s stress
response by regul ating the neuroendocrine system.

Currently, few randomized, placebo-con-
trolled trials have been performed in IC popula-
tions; however, many forms of treatment have been
shown to be effective in similar painful inflam-
matory conditions. Asmany of thesetrialsaddress
similar pathological statesasthosefeaturedin IC,
crossover in treatment regimens has become
widely accepted by many physicians. Lastly, itis
imperative that physicians consider IC in their
differential diagnosis so fewer cases go undiag-
nosed and untreated.

References

1 Gillenwater JY, Wein AJ. Summary of the
National Institute of Arthritis, Diabetes,
Digestive and Kidney Diseases Workshop on
Interstitial Cystitis, National Institutes of
Health, Bethesda, Maryland, August 28-29,
1987. J Urol 1988;140:203-206.

2. Hunner GL. A rare type of bladder ulcer in
women: report of cases. Boston Med Surg J
1915;172:660-664.

3. Hunner GL. Elusive ulcer of the bladder. Am J
Obstet 1918;78:374.

4. Oravisto KJ. Epidemiology of interstitial
cydtitis. In: Hanno PM, Staskin DR, Krane RJ,
et a, eds. Interstitial Cystitis. London,
England: Springer-Verlag; 1990:25-28.

5. Leppilahti M, TammelaTL, HuhtalaH,
Auvinen A. Prevalence of symptoms related to
interstitial cystitisin women: a population
based study in Finland. J Urol 2002;168:139-
143.

Alternative Medicine Review [0 Volume 8, Number 4 0 2003



10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

Jones CA, Nyberg L. Epidemiology of
interstitial cystitis. Urology 1997;49:2-9.
Curhan GC, Speizer FE, Hunter DJ, et al.
Epidemiology of interstitial cystitis: a popula-
tion based study. J Urol 1999;161:549-552.
Parsons CL, Stauffer C, Schmidt JD. Bladder-
surface glycosaminoglycans. an efficient
mechanism of environmental adaptation.
Science 1980;208:605-607.

Parsons CL, Boychuk D, Jones S, et al.
Bladder surface glycosaminoglycans: an
epithelial permeability barrier. J Urol
1990;143:139-142.

Parsons CL, Lilly JD, Stein P. Epithelia
dysfunction in nonbacterial cystitis (interstitial
cystitis). J Urol 1991;145:732-735.

Hohenfellner M, Nunes L, Schmidt RA, et a.
Interstitial cystitis: increased sympathetic
innervation and related neuropeptide synthesis.
J Urol 1992;147:587-591.

Pang X, Marchand J, Sant GR, et al. Increased
number of substance P positive nerve fibresin
interstitial cystitis. Br J Urol 1995;75:744-750.

ChenY, Verghese R, Chiu P, et a. Urinary
substance P is elevated in women with
interstitial cystitis. J Urol 1999;161:26.

Campbell DJ, Tenis N, RosamiliaA, et al.
Urinary levels of substance P and its metabo-
lites are not increased in interstitial cystitis.
BJU Int 2001;87:35-38.

Whitmore KE. Self-care regimens for patients
with interstitial cystitis. Urol Clin North Am
1994;21:121-130.

Berkley KJ, Hotta H, RobbinsA, Sato Y.
Functional properties of afferent fibers
supplying reproductive and other pelvic organs
in pelvic nerve of female rat. J Neurophysiol
1990;63:256-272.

Parsons CL. Interstitial cystitis: epidemiology
and clinical presentation. Clin Obstet Gynecol
2002;45:242-249.

Feltis JT, Perez-Marrero R, Emerson LE.
Increased mast cells of the bladder in sus-
pected cases of interstitial cystitis: apossible
disease marker. J Urol 1987;138:42-43.
LynesWL, Flynn SD, Shortliffe LD, et al.
Mast cell involvement in interstitial cystitis. J
Urol 1987;138:746-752.

Kastrup J, Hald T, Larsen S, Nielsen VG.
Histamine content and mast cell count of
detruser muscle in patients with interstitial
cystitis and other types of chronic cystitis. Br J
Urol 1983;55:495-500.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Alternative Medicine Review O Volume 8, Number 4 00 2003

Interstitial Cystitis

El-Mansoury M, Boucher W, Sant GR,
Theoharides TC. Increased urine histamine and
methylhistamine in interstitial cystitis. J Urol
1994;152:350-353.

Bates S, Talbot M. Short course oral predniso-
lone therapy in chronic abacterial prostetitis
and prostatodynia: case reports of three
responders and one non-responder. Sex Transm
Infect 2000;76:398-399.

Eisenberg ER, Moldwin RM. Etiology: where
does prostatitis stop and interstitial cystitis
begin? World J Urol 2003;21:64-69.

Elbadawi A. Interstitial cystitis: a critique of
current concepts with a new proposal for
pathologic diagnosis and pathogenesis.
Urology 1997;49:14-40.

Duncan JL, Schaeffer AJ. Do infectious agents
cause interstitial cystitis? Urology 1997;49:48-
51.

Schilling JD, Mulvey MA, Hultgren SJ.
Dynamic interactions between host and
pathogen during acute urinary tract infections.
Urology 2001;57:56-61.

Hanno PM. Diagnosis of interstitial cystitis.
Urol Clin North Am 1994;21:63-66.

Chambers GK, Fenster HN, Cripps S, et a. An
assessment of the use of intravesical potassium
in the diagnosis of interstitial cystitis. J Urol
1999;162:699-701.

Hanno PM, Landis JR, Matthews-Cook Y, et
al. The diagnosis of interstitial cystitisrevis-
ited: lessons learned from the National
Ingtitutes of Health Interstitial Cystitis Data-
base Study. J Urol 1999;161:553-557.

Berger RE, Miller JE, Rothman |, et a.
Bladder petechiae after cystoscopy and
hydrodistension in men diagnosed with
prostate pain. J Urol 1998;159:83-85.

Sant GR, Nickel JC. Interstitial cystitis and
chronic prostatitis: the same syndrome? In:
Nickel JC, ed. Textbook of Prostatitis. Oxford,
England: Isis Medical Media Ltd; 2000:169-
176.

Messing EM, Stamey TA. Interstitial cystitis:
early diagnosis, pathology, and treatment.
Urology 1978;12:381-392.

Parsons CL, Stein PC, Bidair M, Lebow D.
Abnormal sensitivity to intravesical potassium
ininterstitial cystitis and radiation cystitis.
Neurourol Urodyn 1994;13:515-520.

Page 435



Interstitial Cystitis

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

Page 436

Parsons CL, Greenberger M, Gabal L, et al.
The role of urinary potassium in the pathogen-
esisand diagnosis of interstitial cystitis. J Urol
1998;159:1862-1866.

Teichman JM, Neilsen-Omeis BJ. Potassium
leak test predicts outcome in interstitial
cystitis. J Urol 1999;161:1791-1794.

Theoharides TC, Pang X, Letourneau R, Sant
GR. Interdtitial cystitis; a neuroimmuno-
endocrine disorder. Ann N'Y Acad i
1998;840:619-634.

Ehren |, Hosseini A, Lundberg JO, Wiklund
NP. Nitric oxide: a useful gasin the detection
of lower urinary tract inflammation. J Urol
1999;162:327-329.

Keay S, Warren JW, Zhang CO, et al.
Antiproliferative activity is present in bladder
but not renal pelvic urine from interstitial
cystitis patients. J Urol 1999;162:1487-1489.

Byrne DS, Sedor JF, Estojak J, et a. The
urinary glycoprotein GP51 as aclinical marker
for interstitial cystitis. J Urol 1999;161:1786-
1790.

Mulholland SG, Hanno P, Parsons CL, et al.
Pentosan polysulfate sodium for therapy of
interstitial cystitis. A double-blind placebo-
controlled clinical study. Urology
1990;35:552-558.

Holm-Bentzen M, Jacobsen F, Nerstrom B, et
al. A prospective double-blind clinically
controlled multicenter trial of sodium
pentosanpolysulfate in the treatment of
interstitial cystitis and related painful bladder
disease. J Urol 1987;138:503-507.

Nickel JC, Barkin J, Forrest J, et al. Random-
ized, double-blind, dose-ranging study of
pentosan polysulfate sodium (PPS) for
interstitial cystitis. J Urol 2001;165:67.

Peters KM, Diokno AC, Steinert BW,
Gonzalez JA. The efficacy of intravesical
bacillus Calmette-Guerin in the treatment of
interstitial cydtitis: long-term followup. J Urol
1998;159:1483-1486.

Moldwin RM, Sant GR. Interstitial cytitis: a
pathophysiology and treatment update. Clin
Obstet Gynecol 2002;45:259-272.

Koziol JA, Clark DC, Gittes RF, Tan EM. The
natural history of interstitial cystitis: a survey
of 374 patients. J Urol 1993;149:465-469.

Gillespie L. Metabolic appraisal of the effects
of dietary modification on hypersensitive
bladder symptoms. Br J Urol 1993;72:293-
297.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

Kaufman JE, Anderson K, Parsons CL.
Inactivation of antiadherence effect of bladder
surface glycosaminoglycans as possible
mechanism for carcinogenesis. Urology
1987;30:255-258.

Held PJ, Hanno PM, Wein J, et a. Epidemiol-
ogy of interstitial cystitis. In: Hanno PM,
Staskin D, Krane RJ, et al, eds. Interstitial
Cystitis. New York, NY: Springer-Verlag;
1990:29-48.

Stein PC, Torri A, Parsons LC. Elevated
urinary norepinephrinein interstitial cystitis.
Urology 1999;53:1140-1143.

Rothrock NE, Lutgendorf SK, Kreder KJ, et al.
Stress and symptoms in patients with intersti-
tial cydtitis: alife stress model. Urology
2001;57:422-427.

Perez-Marrero R, Emerson LE, Feltis JT. A
controlled study of dimethyl sulfoxidein
interstitial cydtitis. J Urol 1988;140:36-39.

Shirley SW, Stewart BH, Mirelman S. Di-
methyl sulfoxide in the treatment of inflamma-
tory genitourinary disorders. Urology
1978;11:215-220.

Jacob SW, Herschler R. Pharmacology of
DM SO. Cryobiology 1986;23:14-27.

Sant GR. Intravesical 50% dimethyl sulfoxide
(Rimso-50) in treatment of interstitial cystitis.
Urology 1987;29:17-21.

Jacob SW, Appleton J. MSM the Definitive
Guide: The Nutritional Breakthrough for
Arthritis, Allergies and More. Topanga, CA:
Freedom Press; 2002:107-121.

Hurst RE, Roy JB, Min KW, et al. A deficit of
chondroitin sulfate proteoglycans on the
bladder uroepithelium in interstitial cystitis.
Urology 1996;48:817-821.

Theoharides TC, Patra P, Boucher W, et al.
Chondroitin sulfate inhibits connective tissue
mast cells. Br J Pharmacol 2000;131:1039-
1049.

Dragstedt CA, Wells JA, Rocha E, Silva M.
Inhibitory effects of heparin upon histamine
release by trypsin, antigen and proteose. Proc
Soc Exp Biol Med 1942;51:191-192.

Parsons CL, Housley T, Schmidt JD, Lebow D.
Treatment of interstitial cystitis with intravesi-
cal heparin. Br J Urol 1994;73:504-507.

Ehren |, Lundberg JO, Adolfsson J, Wiklund
NP. Effects of L-arginine treatment on symp-
toms and bladder nitric oxide levelsin patients
with interstitial cystitis. Urology
1998;52:1026-1029.

Alternative Medicine Review [0 Volume 8, Number 4 0 2003



61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Cartledge JJ, DaviesAM, Eardley |. A ran-
domized double-blind placebo-controlled
crossover trial of the efficacy of L-argininein
the treatment of interstitial cystitis. BJU Int
2000;85:421-426.

Korting GE, Smith SD, Wheeler MA, et al. A
randomized double-blind trial of oral L-
arginine for treatment of interstitial cystitis. J
Urol 1999;161:558-565.

Wheeler MA, Smith SD, Saito N, et al. Effect
of long-term oral L-arginine on the nitric oxide
synthase pathway in the urine from patients
with interstitial cystitis. J Urol 1997;158:2045-
2050.

Smith SD, Wheeler MA, Foster HE Jr, Weiss
RM. Improvement in interstitial cystitis
symptom scores during treatment with oral L-
arginine. J Urol 1997;158:703-708.

Bouic PJ, Etsebeth S, Liebenberg RW, et al.
Beta-sitosterol and beta-sitosterol glucoside
stimulate human peripheral blood lymphocyte
proliferation: implications for their use as an
immunomodulatory vitamin combination. Int J
Immunopharmacol 1996;18:693-700.

Dorsch W, Bittinger M, KaasA, et al.
Antiasthmatic effects of Galphimia glauca,
galic acid, and related compounds prevent
allergen- and platelet-activating factor-induced
bronchial obstruction aswell as bronchial
hyperreactivity in guinea pigs. Int Arch Allergy
Immunol 1992;97:1-7.

Grosman N. Inhibitory effect of phloretin on
histamine release from isolated rat mast cells.
Agents Actions 1988;25:284-290.

Middleton E Jr, Drzewiecki G, Krishnarao D.
Quercetin: an inhibitor of antigen-induced
human basophil histamine release. J Immunol
1981;127:546-550.

Shoskes DA, Zeitlin SI, Shahed A, Rajfer J.
Quercetin in men with category |11 chronic
prostatitis: a preliminary prospective, double-
blind, placebo-controlled trial. Urology
1999;54:960-963.

Reiter RJ, Melchiorri D, Sewerynek E, et al. A
review of the evidence supporting melatonin’s
role as an antioxidant. J Pineal Res 1995:18:1-
11.

Cetinel S, ErcanF, Sirvanci S, et al. The
ameliorating effect of melatonin on protamine
sulfate induced bladder injury and its relation-
ship to interstitial cydtitis. J Urol
2003;169:1564-1568.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Alternative Medicine Review O Volume 8, Number 4 00 2003

Interstitial Cystitis

Sener G, Sehirli AO, Altunbas HZ, et al.
Melatonin protects against gentamicin-induced
nephrotoxicity in rats. J Pineal Res
2002:32:231-236.

Lilius HG, Oravisto KJ, Valtonen EJ. Origin of
painin interstitial cystitis. Effect of ultrasound
treatment on the concomitant levator ani
spasm syndrome. Scand J Urol Nephrol
1973;7:150-152.

Baker PK. Musculoskeletal origins of chronic
pelvic pain. Diagnosis and treatment. Obstet
Gynecol Clin North Am 1993;20:719-742.

Woerman AL. Evaluation and treatment of
dysfunction in the lumbar-pelvic-hip complex.
In: Donatelli R, Wooden MJ, eds. Orthopedic
Physical Therapy. New York, NY: Churchill
Livingstone; 1989:403-483.

Thiele GH. Coccygodyniaand pain in the
superior gluteal region. JAMA 1937;109:1271-
1275.

Heah SM, HoYH, Tan M, Leong AF. Biofeed-
back is effective treatment for levator ani
syndrome. Dis Colon Rectum 1997;40:187-
189.

Sohn N, Weinstein MA, Robbins RD. The
levator syndrome and its treatment with high-
voltage electrogal vanic stimulation. Am J Surg
1982;144:580-582.

Billingham RR, Isler JT, Friend WG, Hostetler
J. Treatment of levator syndrome using high-
voltage electrogal vanic stimulation. Dis Colon
Rectum 1987;30:584-587.

Hull TL, Milsom JW, Church J, et al.
Electrogalvanic stimulation for levator
syndrome: how effectiveisit in the long term?
Dis Colon Rectum 1993;36:731-733.

Lukban J, Whitmore K, Kellog-Spadt S, et al.
The effect of manual physical therapy in
patients diagnosed with interstitial cystitis
high-tone pelvic floor dysfunction, and
sacroiliac dysfunction. Urology 2001;57:121-
122.

Page 437



