Addressing Inflammatory Bowel Disease
Robert L. Pastore, Ph.D.

Nutritional support can offer profound beneficid effects on inflammatory bowe diseases. The seps to
addressng IBD incdude digtary modification, dimination of intesind hedth antagonists, probiotic
supplementation and targeted supplementation (intravenous and ord).

The Specific Carbohydrate Diet (SCD)

The principles of the specific carbohydrate diet began to take shape in 1951, after years of dlinicd
research by Drs. Sidney and Merrill Haas. This research was continued by Elaine Gotshdl, M.Sc, and
published in 1985 in the journd Acta Anatomica (123:178). The basics of the diet are to avoid specific
carbohydrates that may not be digested in individuds with inflammatory bowe diseases resulting in
malabsorption of specific carbohydrates, fermentation, over growth of bacteria, increased bacteriad by-
products and mucus production. This results in direct inflammation and damage to the intestind lining.
The carbohydrates to be avoided are usudly disaccharides, which are two smple sugars bound together.
Specific foods must be avoided to prevent the ingestion of these carbohydrates. Foods to avoid include
al grain products, potatoes, yams, parsnips, chickpess, soy, bean sprouts, sugar in dl forms (except
honey), milk and lactose containing foods.

The SCD program should dso focus on reducing omega 6 fas, increesng omega 3 fats and medium
chan triglycerides, and include the dimination of foods and substances that may negatively chdlenge
gastrointestind hedlth.

Intestinal Health Antagonists

1. Microparticles

Back in February 2001, a study in the European Journa of Gastroenterology and Hepatology presented
ground bresking information that soil resdue and ingredients in processed foods could initiste an
exacerbation of intestind symptoms in patients with Crohn's dissase. Thus, an avoidance of these
substances could actudly improve the intetind hedth of patients with Crohn's disesase. The dudy
focused on what are cadled micropaticles The most common micropaticles are titanium dioxide,
auminoslicates, anatase, and naturdly occurring calcium phosphate.

Items To Avoid That May Contain Microparticles:
Ready made meals (frozen foods, TV dinners, complete microwave meals), processed meats/fish, and
egg beaters.

Tea/coffee whiteners (such as non-dairy creamer). Flavored milk products, mozzarella/cottage and
processed cheese.

Skins from fruits and vegetables with soil residue, fibrous skins, and dried/candied fruit.
Whole grain flour or bread, refined flour, breakfast cereals, instant noodles, and bakery products.

Icing, sugar, lemon curd, and confectionary products.



Processed sauces, sea salt, soft drinks, and spices with anti caking agents.

Soft drinks, and instant hot drinks.

Calcium supplements containing calcium phosphate or calcium triphosphate.
Toothpastes. that contain titanium dioxide, or carrageenan (read the labels carefully).

Check labels on OTC pharmacy products, supplements, toothpaste and mouth wash to make sure they
do not contain titanium dioxide, aluminosilicates, or anatase.

2. Carageenan is clasdfied as an dgd polysaccharide produced from seaweed. It's safety for human
consumption was questioned after it was discovered that it could injure the intestines of laboratory rats
in 1982. Anima dsudies have shown that sulfated polysaccharides, such as carrageenan, increase
hydrogen sulfide production. Hydrogen sulfide production inhibits the metabolism of butyric acid and
other short chain fatty acids, which in turn starve colonocytes, and induce lesons smilar to ulcerative
calitis. Avoiding sulfate consumption from preserveives such as aulfites and sulfur dioxide may be
beneficid for IBD patients.

Carrageenan is ubiquitous in our food supply, and can be found in dl sorts of dternaive milk products
such as soy milk, rice milk, gran milks, rice dream, soy dream, and tofu products, veggie burgers,
cereals, baked goods, tooth pastes, supplements, and soups. The worst offender is the herb Irish moss
because it is pure carrageenan.

3. Monosodium Glutamate has been shown to induce diarrhea, and exacerbate symptoms associated
with irriteble bowd syndrome, Crohn's disease and ulcerdtive calitis. Definite sources of MSG include
hydrolyzed protein, sodium caseinate or cacium caseinate, autolyzed yeast or yeast extract.

4. Digtary dlergies must be identified and diminated from the diet. However, it is very difficult to
“guess’ which foods may be a problem. The key is to have a blood test caled an 1gG EIA Rast food
andyds to identify hidden/ddayed food dlergy reactions, which can play a dgnificant role in IBD
symtomeatology.

Possible Pathogen Association to | BD Pathology

Pethogens with potential association with ulcerative colitis and Crohn's disease include Escherichia cali,
Diplostreptococcus, Campylobacter, Clogtridium  difficile, Fusobacterium  necrophorum, Shigdla .,
Sdmonella,  Helicobacter  hepaticus, RNA  virus, Bacteroides vulgatus, Mycobacterium — avium
subspecies, Lymphogranuloma venereum (LGV), NON-LGV Chlamydia, Gonorrhea Tuberculoss,
Meades virus, and Yersnia sp. Bowe lesons seem to occur more frequently in areas of the colon that
have high bacterid concentration.

Prebiotics and Probioticsin IBD

Modification of the microflora by prebiotics, probioticss and herbad compounds with antibiotic
characterigtics may be arationd gpproach for controlling intestind inflammetion.



One of the most studied probictics is lactobecillus GG. Children (median age, 14.5 years) with mildly to
moderately active Crohn's disease despite thergpy with prednisone and immunomodulatory drugs (such
as 6-mercaptopurine, azethioprine, or methotrexate) were given Lactobecillus GG twice a day for Sx
months. The median pediatric Crohn's disease activity index score at four weeks was 73% lower (better)
than a basdine, and three patients had a score of less than 10, indicating inactive diseese. In some
patients it was possible to taper the dose of prednisone by an average of 50% after 12 weeks of
Lactobacillus GG trestment. Intestind permesbility, measured by a double sugar permesbility tedt,
improved in an dmogt pardle fashion. The researchers concluded that Lactobacillus GG may improve
gut barrier function and dinica statusin children with mildly to moderately active Crohn's disease.

A study published in the February 2005 issue of the journd Gut found that adminigtration of a probiotic
and a prebiotic to paients with ulcerative colitis improved inflammatory symptoms and helped
regenerate epithdia tissue. Researchers from Ninewells Hospitd Medical School in Dundee, Scotland
gave the freeze-dried probictic Bifidobacterium longum combined with a prebiotic condgging of a
mixture of fructo-oligosaccharides and inulin to 8 patients with ulcerative colitis, while 8 patients with
the disease received a placebo. Sigmoidoscopic examinations were conducted and rectd biopses were
obtained before and after the one month treatment period.

It was found that consuming the probiotic/prebiotic combination was associated with a reduction in
mucosal inflammation ascertained via sgmoidoscopy, while the placebo group worsened. Inflammatory
cytokines tumor necrosis factor dpha and interleukin-1 dpha were sgnificantly reduced in the trestment
group. The biopsies aso reveded regeneration of epithdid tissue in those who received the probiotic.

E.coli (Nisde dran 1917) was as effective as mesdazine in preventing relgpse of ulcerative colitis for
116 patients and again in 120 patients via two double- blind studies.

Venturir and colleagues reported that a 1 year, twice daily probiotic regimen containing Bifidobacteria
and lactobacilli, and Streptococcus thermophilus was well tolerated and heped mantain remisson in 15
to 20 patients with ulcerative colitis. Smilar data was presented for maintenance of remisson of chronic
pouchitis.

One of my favorite “good guys’ of the gut is actudly “good yeest”. Sacchromyces boulardii is good
yeadt that has been dudied extensvely for intestind diseases and symptoms of IBD. It is wonderful for
controlling diarrhea, especidly if Clogridium difficille is the cause. Saccharomyces boulardii releases a
protein that interferes with the binding of toxin A secreted by C. difficile to its receptor.

In a randomized placebo-controlled trid, Saccharomyces boulardii in combinaion with vancomycin or
metronidazole reduced the relgpse rate by 50% and was well tolerated.

Thirty-two patients with Crohn's disease in dlinical remisson were randomly assigned to receive one of
the following for 6 months. 1) mesdamine (1 g 3 times per day) or 2) mesdamine (1 g 2 times per day)
plus Saccharomyces boulardii (1 g in the morning). Clinicd relgpse, defined as a Crohn's disease
activity index greater than 150 with an increase of 100 points over the basdine vaue for more than 2
weeks, occurred in 6 of 16 patients (37.5%) recelving mesdamine aone and in 1 of 16 patients (6.25%)
receiving combination therapy (p=0.04).

Many doctors have reported improvements in paient's IBD symptoms after initiating antifunga
therapy, which may include antifungd herbs, probiotics and antifungd medication.



Fatty Acids: Short and Long Chain

Short chain fatty acids, such as butyric acid, propionic and acetic acids are produced in the colon by
fermentation of fiber. Butyric acid provides the primary fud of coloncytes. Impared metabolism of
short chain fatty acids has been implicated as a possble factor for IBD. Larch arabinogaactan has been
shown to increase butyrate formation. Butyric acid enemas are often recommended to patients with IBD.

Fish oils may be a useful thergpeutic agent in the management of IBD. Studies on the use of dietary
supplements of fish-oil-derived long chain fatty acids have indicated a beneficid effect on inflammatory
bowd disease (Ross 1993; Steinhart 1997, Almadlah et a. 1998). Many published studies suggest that
maine fidroll supplements, which ae rich in omega-3 faty acids may reduce the inflammation
associated with ulcerdtive colitis and Crohn's. Fish oils may exet ther anti-inflanmatory effects by
modulating tissue levels of cetan immune factors tha promote inflammation. In  prospective,
randomized, and controlled studies, omega-3 fatty acids have been shown to be therapeuticdly useful
(Hillier et a. 1991; Adan et d. 1992). Studies dso show that fish oil reduces the doses needed of steroid
drugs (Hawthorne et d. 1992; Grimminger et d. 1993; Williams 1993).

Oxidative Stress

Petients with ulcerative colitis and Crohn's disease show Sgns of increased oxidative dress in the
intestind mucosa, which may be secondary to inflammation. Mucosd biopses have been shown to have
increased reactive oxygen intermediates, DNA oxidation products (8-OhdG), and iron in inflamed
tissue.

In an interesting dudy, plasma antioxidant levels were measured in patients with ulceraive colitis and
Crohn’s disease. In both cases, plasma levels of vitamins A and E and severd carotenoids were very low
compared to control groups. There is a theory proposed by researchers that may explain the increased
oxidative dress in patients with inflammatory bowe disease. Tumor necross factor dpha (TNF-a)
production leads to the production of reactive oxygen species (ROS), which in turn activates Nuclear
Factor-Kappa B (NF-kB), which then enhances more TNF-a production, feeding the vicious cycle of
ROS production.

Worm Therapy

It may sound revolting, but scientists say drinking a concoction containing thousands of pig whipworm
eggs could protect people agangt bowe disease. Early trids of the drink called TSO, developed by
German company BioCure, suggest it can dramaticaly reduce the abdomina pain, bleeding and diarrhea
associated with inflammatory bowe disease (IBD).

BioCure hopes to have TSO approved by regulators and on the market in Europe by May 2005. Some
stientists have long believed that the eradication of worms from human somachs over the past 50 years
may be behind the rise in IBD. Dr. Weingtock, a gastroenterologist at the University of lowa, came up
with the TSO idea after noticing that a rise in IBD cases coincided with a drop in infections caused by
roundworms and human whipworms. IBD is rare in developing countries where paragitic infections are
more common. When TSO was tested twice a month on 100 IBD patients, symptoms such as abdomina



pain, bleeding and diarrhea, disappeared. Fifty percent of patients with ulcerative colitis and 70 percent
of Crohn's sufferers went into remisson.

Digedtive disease specidigts a the Universty of lowa are now organizing additiond dlinicad trids to
gan additiond data and knowledge about this potentid treatment of inflammatory bowe dissase. Worm
therapy is not being used as a routine dinica trestment for patients with inflanmatory bowe disease.
The encouraging results of the initid research must be tested and substantiated by further research.
Researchers are only using this agent under a gtrictly controlled research protocol. Bottom line it is not
ready for primetime.

Part 11

The Vitamin D Connection

The standard trestment for inflammatory bowe diseases such as Crohn's and ulcerative colitis is through
geroids, which help reduce the inflammation. However, they can cause bleeding, and osteopoross later
inlife

Vitamin D deficency may be more common in people who have inflammatory bowed disease. Vitamin
D deficiency may worsen the symptoms of Crohn's disease, but it's gill undear whether lack of the
vitamin could be a cause, or smply an effect of the disease.

In a sudy, geneticdly engineered mice set to deveop Crohn's disease and ulcerative colitis, were
divided into two groups. Haf were starved of vitamin D in ther diet, while the other hdf were given a
supplement. The trested mice not only had less bowd inflammation, but dso survived when the
untreated mice started dying after only afew weeks.

The research team pointed out other factors, which might suggest a link between IBD and vitamin D.
Rates of IBD are higher in North America and Northern Europe, which receive less sunlight. However, a
UK expet questioned whether vitamin D was the principd factor behind the high rates of Crohn's
disease. Dr. Nick Thompson, a consultant gastroenterologist, carried out a study of 250 Crohn's patients
and found only three who could be classfied as vitamin D deficient. He dso pointed out that rickets has
virtualy disappeared in recent years, while Crohn's has soared.

It is interesting to note that patients with Crohn's disease may actudly have high levels of vitamin D in
therr blood, indicating risk for toxicity if they took additiona vitamin D. It may not be the best idea to
dat prescribing vitamin D for patients without testing 25 hydroxyvitamin D levels. As Abreu's team
explains in the medicd journa Gut, under certain circumstances too much active vitamin D can actudly
contribute to the breskdown of bone, leading to osteoporosis. In that same journd, researchers found
"ingppropriately high" blood levels of the active form of vitamin D in 42 percent of the 138 people they
dudied with Crohn's disease. This was true of only 7 percent of 29 patients with ulcerative colitis. In
addition, the higher the blood leves of active vitamin D in Crohn's patients, the lower their bone densty
-- regardless of whether they were trested with geroids. The researchers believe that high vitamin D
levels are mogt likdy a manifesation of the underlying gut inflammation. Immune system cells produce
vitamin D as part of the immune response (vitamin D is required for cdl differentiation).



Bottom line get a 25 hydroxyvitamin D blood test for patients with Crohn's or colitis. It seems that
colitis patients are better candidates for medically supervised vitamin D therapy.

Say Noto NSAIDS

It is dready known that people with IBD should avoid ibuprofen (like Matrin, Advil, and Nuprin). Now
researchers think other anti-inflanmatory drugs like Ecotrin, and anything containing aspirin should be
avoided aswdll.

A study published in the August The American Journal of Gastroenterology takes the postion that
people with IBD should not take nongeroidd anti-inflammatory drugs. Taking an NSAID may
exacerbate exigting disease or even cause the onsat of IBD in persons who are predisposed.

One dudied that querried sixty patients that were hospitalized for serious flare-ups of IBD. Found that
one-third of the patients had marked flare-up with the use of NSAIDs.

What About Erythema Nodosum?

Skin disorders are a common extra intestind symptom of 1BD, occurring in up to 25% of people with
ulcerative colitis and Crohn's disease. Some of these skin conditions are pyoderma gangrenosum,
gphthous ulcers, and erythema nodosum. Erythema nodosum is a skin condition that most often affects
people with Crohn’s disease, but can dso develop in those who have ulcerative colitis Corrections of
nutrient deficiencies, and adminigration of olive lesf extract, fish oil, and probiotics have hdped
patients to reduce the incidence of skin disorders during IBD therapy.

Kidney Stonesand IBD

Many pdients with IBD are dso hyperoxauric, suggesting that excess oxdate may be a complicating
factor in the disease, or may lead to increased risk of kidney stones.

At the inditute of Urology in Milano, Itdy, researchers andyzed the frequency of rend <ones in
patients with chronic inflammatory bowd disease and ther urinary patterns. During a 20-year period,
1,941 consecutive patients with rend stone disease underwent routine laboratory procedures including a
fasting blood sample for chemistry profile and a 24-hour urine collection for analyses of eectrolytes.

Urinary oxdate excretion was sgnificantly higher and urinary citrate lower in done pdients with iled
discase than in idiopathic sone formers and stone patients with ulcerative colitis. Urinary volume was
gonificantly lower in patients with ulcerative colitis The ressarchers concuded that maabsorption
asociated with iled disease causes increased oxdate absorption by increesng oxdate solubility in the
intestind lumen and permesbility of the colonic mucosa. A reduced citrate excretion is associated in
relation to mild acidosis due to the loss of bicarbonae in the liquid stool. In ulcerdtive calitis, epecidly
if an ileostomy is present, urine is scanty and concentrated, and urine pH fals, leading to uric acid or
mixed stones. Diet drategies may include a low oxdate diet, thus the Specific Carbohydrate Diet would
have to be adjusted to reduce total oxalate.

Nutrient Deficiencies




Vitamin K deficiency and low plasma vitamin E is common in paients with IBD. In an Audrdian
study, biopses of colon tissue reveded low leves of reduced ascorbic acid. Cadcium, magnesium, iron,
carotenoids, biotin, B1, B2, B3, B12, folic acid, and sdenium are common deficiencies for the IBD
patient. Zinc and copper baance is usudly disupted in IBD. Zinc daus is important in maintaining
enzyme function of metdlothionein, and ROS reduction. Copper levedls may actudly increasse, thus
increasing ROS activity. Be very careful when you replete iron. Remember that ROS production is a
mgor player in the etiology of IBD, and iron is a pro-oxidant. An atempt to avoid iron supplements
should be made unless absolutely necessary.

Supplementation

EGCG, an extract of green and white tea may hep reduce inflammation associated with Crohn's disease
and ulcerdive colitis. In addition, green tea gppears to be hepful for preventing colon cancer; this would
be an added benefit for those with IBD because they are a a higher risk for the disease. Scientists
determined that EGCG can inhibit interleukin 8, a pro-inflammatory cytokine. Researchers beieve ther
results require further study, and trials are currently underway.

L-gutaming an amino acid that is the man source of energy for the mucosd cdls that line the
intestines, and helps them heal. Dosage is adjusted for each patient. The common dose range is 6 to 25
grams divided into 3 doses per day, 30 minutes before meds. Dr. Alan Gaby reported in the Townsend
Letters for Doctors and Patients (October 2001, p 19, based on J Parenter Enteral Nutr 2000;24:196.)
that glutamine may increase T-cdl atack in Crohn's disease. In the Crohn's patient glutamine may aso
be metabolized into citrulline, which is converted to argining, a subdrate for nitric oxide sythess.
Excessve nitric oxide has been shown to contribute to tissue injury and inflammation in Crohn's
disease. L-glutamine seems to be effective in ulcerative calitis.

Lactobacillus GG is a dran of beneficid flora that is extengvely researched in gadtrointestind hedth,
discovered by Drs. Gorbach and Goldin of Tufts Universty. Dosage: 1 capsule (10 hillion cdls), twice
per day, away from food.

Essentia  formulas probiotic supplement contains 12 grains of live lactic acid bacteria in a bovine free,
enteric coaed, vegetable cgpsule made entirdy of vegetable gum (agar agar) and a derivative of
celulose made from plant fiber. There is an enormous amount of dinica research supporting this
probictic.

Boswellian sarata a the dose of 900mg was found to reduce the symptoms associated with both
Crohn’sand ulcerdive colitisin asmal clinicd trid.

Curcurmin  supplementation has been shown result in a reduction in myedoperoxidase activity, a
reduction in the number of infiltrating neutrophils, as wdl as a reduced expresson of IL-1 in IBD
patients. Dose range is 650mg to 1300mg three times per day.

Pure sources of EPA and DHA, which have been shown to reduce inflammation in the gadtrointesting
tract, might be better tolerated if enteric coated in some cases. Doserange is usudly 2 to 9 grams dally.

Mixed tocoherol vitamin E should be used as part of an antioxidant program, at the dose of 400 IU soft
gelstwice per day will meds.



Folate, an important nutrient that is normadly lacking in inflammatory bowel disease due to depletion by
medications, poor intestind hedth, and maabsorption, must be supplemented. Common dosages are 1
to 5 mg dally.

Herbal preparaions contaning Taraxacum officdnde, Hypericum perforatum, Mdissa officndis,
Cdendula officindis, and Foeniculum vulgare may be beneficid for IBD. A smdl study on 24 patients
with calitis revedled a complete resolution in pain and diarrheaiin 23 patients after 15 days.

Quercetin has been found to counteract glutathione depletion, reduce adhesons and surface damage in
colonic tissuein the rat mode of induced colitis. Standard dose in IBD is 500mg, three times daily.

In dinicd research, methylation, which plays an important role in sulfide detoxification of colonocytes,
may be enhanced with methyl donor supplementation. Research focusing on L-methionine, and a very
gable form of SAM-e (S-adenosylmethionine 1,4 butane disulfonate) may have thergpeutic vaue in
ulcerdive colitis. Many patients with IBD dso have hyperhomocysteinemia, which is an indication of

inadequate methylation.

DHEA is usudly very low in patients with IBD, patidly because DHEA levds are usudly suppressed
in inflammatory conditions, and as a casudty of steroid therapy.

Melatonin reduced symptoms of IBD in animd studies by acting as an assdant to the trangporteation of
eectrolytes across cdl membranes, and as an antisposmodic. In an in-vitro sudy, large doses of
melatonin inhibited TNFa induced mucosd addresn cdl adneson molecule, which is beieved to be
involved in inflanmation associated with IBD. Kegp in mind tha much like serotonin, levels of
melatonin in the gadirointesting tract greetly exceed those that are in the brain.

Phosphatidylcholine has been used to prevent dricture formation of colonic tissue in anima sudies.
Phosphatidylinostol seems to exhibit amilar effects. In a an animd sudy, P, just like PC, resulted in
gonificant mucosal recovery and decreased permesbility of gut tissue in rats with acetic acid induced
colitis

Compounds tha may be beneficid in IBD but require more study include bromeain, serols and
deroling, transfer factors, ginkgo hiloba (by inhibition of pladet-activating factor, which mediates
mucosa inflammation), Peumus boldus, N-acetyl-glucosamine, doe polysaccharide extract, white fish
peptides, and butyric acid enemas.

Nutritiona intravenous thergpy is essentid for the IBD paient. Formulations should be caculated for
osmolarity to assure patient comfort and tolerance. Vitamin C should be pat of the formula since this is
the preferred way to adminiger this nutrient in the IBD patient. Following an 1V with a separate
glutathione drip will help reduce the ROS burden in the IBD patient.

Psychological | mpact of Crohn’s Disease

According to asurvey of people with Crohn's disease titled Voices of Crohn's, 60
percent of people with Crohn's, between the ages of 18 and 34, have been
hospitalized within the last two years, and more than haf have required surgery
within the past five years. Nevertheless, more than haf of the people surveyed

dill find that their employers, families and friends underestimate the effect of the
disease on their dally lives



The survey was conducted by Manhattan Research, a marketing information and

sarvices firm, on behaf of Crohn’s & Calitis Foundation of America (CCFA) and

the Digegtive Disease National Codition (DDNC), and was sponsored by

Centocor, Inc. It reveded the impact of the symptoms of Crohn's, including

unpredictable and persstent diarrhea, fever and severe abdomind pain, on the

physca, socid and emotiona well being of people with the dissase. A subandyss of those surveyed
focused specificdly on the adult segment of

Generation Y (ages 18 to 27), as wdll as family relationships and workplace

issues, and provides new and comprehensive insight into the debilitating nature

of Crohn's disease.

Voices of Crohn's was designed to increase generd understanding of the lifedtering nature of Crohn's
disease. Through raised awareness about Crohn's

disease, people with Crohn's may be able to lead more comfortable and fulfilling

lives. For more information about the study results, vist www.voicesofcrohns.com

In summary, many patients reported that it took yearsto obtain a proper
diagnosis, and that they had to visit more than one physician, in some cases
more than five physicians. Dueto the life dtering effects of Crohn’s disease work
productivity, relationships (including the fear of starting one), and family dl suffer.
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