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ABSTRACT

Dietary peptides are known to have biological importance
beyond their nutritive value as protein, influencing structural,
immune, and gastrointestinal functions. Protein balance studies
performed in patients with inflammatory bowel disease (IBD)
indicate better nitrogen balance with peptide-based diets than
with whole-food diets, which are in turn better than amino acid-
based diets. However, no studies have examined the use of sup-
plemental peptides in improving gut epithelial permeability and
associated symptom relief. In a preliminary investigation, sup-
plementation with a dietary bioactive peptide supplement pre-
pared from hydrolyzed white fish was studied in two distinct pop-
ulations in separate trials. In the first study, 15 IBD patients
assessed to have gut mucosal hyperpermeability by a urine test
utilizing lactulose and mannitol ratios were given either 3g per
day of the fish peptide supplement or a placebo for 6 weeks, fol-
lowed by a second permeability test and symptom assessment
scoring. Results with the IBD patients taking the supplement
showed a trend towards improvement in both intestinal perme-
ability and symptom assessment versus controls. We then
hypothesized that if GI symptoms resulting from current recom-
mended HIV therapy are associated with a similar inflammato-
ry mechanism, as suggested, these patients would also respond
favorably to the peptide supplementation. Accordingly, a second
population of 23 HIV-infected males experiencing Gl side effects
on highly active antiretroviral therapy (HAART) were given
either 3g per day of the fish peptide supplement or a placebo for
5 months, with symptoms assessed before and after the treatment
period. In the HIV patients, the number of GI symptoms collec-

tively reported as decreased in the supplement group was signif-
icantly greater than the number of symptoms collectively report-
ed as decreased in te control group. These bioactive peptides
appear to have a possible dual function in HIV patients: control-
ling intestinal permeability that may result from long-term use of
HAART and reducing Gl symptoms, which may result in
increased HAART compliance and improved treatment outcome.

BACKGROUND

Inflammatory bowel disease (IBD) is a chronic inflam-
matory condition generally categorized as either ulcerative
colitis (UC) or Crohns disease, based on established disease
criteria and the location of the inflammation. Recommended
medical treatment includes corticosteroid therapy, as well as
nutritional interventions, such as elemental peptide diets
and micronutrient supplementation.t Up to 85% of patients
hospitalized with 1BD have protein-energy malnutrition,
which can inhibit response to therapy and limit wound and
fistula healing.2® Nutritional therapy for IBD has traditional-
ly consisted of elemental or oligopeptide diets with the the-
ory of “putting the gut at rest,” while supplementing with
easily digestible, hypoallergenic nutrients.* Oligomeric
(small-chain peptides or hydrolyzed protein) supplementa-
tion is preferred over monomeric (free amino acid) or poly-
meric (whole protein) supplementation, based on evidence
of increased biological value (in starved rats)® and increased
nitrogen balance in Crohn$ patients. Glutamine-supple-
mented polymeric diets have demonstrated no benefit in
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Crohns disease.” Specific nutrients believed to benefit
patients with IBD include fish oils, which provide anti-
inflammatory omega-3 fatty acids that are shown to reduce
the rate of relapse frequency in IBD;? short-chain fatty acids,
like butyrate;® and other trophic factors, such as dietary pep-
tides.”* Bioactive dietary peptides act locally on the mucosal
barrier, as well as cross into the systemic circulation.

Seacure, used in both trials, is a commercially avail-
able hydrolyzed fish protein supplement (manufactured
by Proper Nutrition, Inc.) that provides peptides and
amino acids, predominantly glutamine, in an approxi-
mate ratio of 60:40.

Both UC and Crohn disease are associated with intes-
tinal epithelial hyperpermeability, although the evidence is
more established for the latter.®* Successful treatment of
Crohn’s with elemental diets is demonstrated by a reduction
in intestinal permeability (IP), and normal IP in IBD patients
has prognostic implications and may predict well-being.*?

When properly used in HIV management, highly active
antiretroviral therapy (HAART) can prevent opportunistic
infections (Ols), maintain weight, improve viral counts,
delay the progression to AIDS, and extend life.**** However,
Gl complaints, such as diarrhea, affect an estimated 50-70%
of HIV patients on HAART.*** Such events can limit com-
pliance to HAART, which leads to sub-therapeutic drug lev-
els, viral mutations against HAART agents, and failure to
achieve or maintain viral suppression.r” The management of
Gl issues in HIV patients on HAART relates to quality of life
and may play a role in compliance with medications and
treatment outcome.

A relationship appears to exist between HIV and the
health of the Gl tract, including increased intestinal perme-
ability, impaired gut-associated immune function, and
oxidative stress,* although the particular inflammatory and
functional changes in HIV-related intestinal disease remain
unclear.®

MATERIALS AND METHODS

Study 1: IBD

The study design was randomized, double-blind, and
placebo-controlled, with final evaluation at the end of 6
weeks of treatment. The treatment group (n=7) received fish
peptide supplement, while the placebo group (n=8)
received barley placebo, 2 x 500mg capsules TID. The study
population consisted of adult patients with Crohns disease
or UC who had been on the same dose of mesalamine, sul-
fasalazine, or prednisone for at least 3 months, or had not
taken prednisone for at least 14 days. [AU: Should it be “a”
fish peptide supplement? Also, what is JEA1?]

Intestinal barrier function has implications for the etiol-
ogy and pathogenesis of IBD, and tests of intestinal perme-
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ability are useful in screening, assessing treatment, and pre-
dicting the prognosis.®* IP is most commonly assessed by
differential urinary excretion of lactulose and mannitol.*®
Lactulose is a larger molecule than mannitol, such that a rel-
ative increase in the presence of lactulose signifies hyperper-
meability. Successful treatment of IBD is matched by a signif-
icant reduction in the lactulose:mannitol ratio, indicative of
improved permeability?® Testing was conducted by Great
Smokies Diagnostic Laboratories, Ashville, NC.

Disease severity was assessed using the Crohn’ Disease
Activity Index,* and each patient completed before and after
global symptom assessments. According to practice guide-
lines developed under the auspices of the American College
of Gastroenterology, patient and clinician global assessments
correlate well to I1BD activity for use in clinical research.?

IP and symptom scores were analyzed for treatment
and control subjects separately by T-tests. A P-value of <0.05
was required for statistical significance. In order to stan-
dardize starting points and analyze test patients against con-
trol patients, percent changes in scores were calculated [%
change = (scorel-score2)/score1x100%], with analysis by
ANOVA.

Study 2: HIV

The site for the study was a large urban private medical
practice with approximately 400 HIV-positive patients.
Thirty-two patients were selected over a 2-month period,
based on the following inclusion criteria: HIV-positive, abil-
ity to provide informed consent, ability to adhere to daily
supplement regimen, life expectancy of at least 6 months,
age greater than 18 years, absence of any Ols, compliance
with uninterrupted HAART for at least 6 months, and viral
load of less than 50 copies/mL; and the following exclusion
criteria: female gender, life expectancy of less than 6
months, opportunistic malignancy requiring systematic
chemotherapy within 30 days of study entry, the presence of
any Ols, or concurrent use or prior use of anabolic
agents/appetite stimulants/corticosteroids within 30 days of
study entry.

The outcome-based study design was randomized,
double-blind, and placebo-controlled. Patients were evalu-
ated monthly for a total study duration of 5 months. The
treatment group (n=18) received the fish peptide supple-
ment, while the placebo group (n=14) received the barley
placebo, 2 x 500mg capsules TID. Patient questionnaires
and clinician interviews were used to assess changes in
intestinal symptoms and quality-of-life issues, while routine
blood testing was used to identify any changes in disease sta-
tus. The use of questionnaires for evaluating quality-of-life
issues related to HAART and nutritional support has been
documented.® Interviews and blood tests were conducted
monthly. Statistical analysis was performed using T-tests,



assuming normal distributions and equal variances. A P-
value of <0.05 was required for statistical significance.

RESULTS

Study 1: IBD

We observed a trend toward improvement in both IP
(Figure 1, p=0.07) and symptom scores (not shown) in
patients receiving fish peptides, although results failed to
reach statistical significance. No such trend toward
improvement in IP was identified in control patients (p=
0.41). The percent changes were 76% improvement in
patients receiving fish peptides and 32% improvement in
controls (Figure 2), again not statistically significant but
indicative of a trend towards increased improvement in
patients receiving fish peptides versus control patients.

Study 2: HIV

The mean age of patients was 43.9 years (30-64). Five
patients in the fish peptides group were lost to follow-up,
one patient withdrew from the study prior to completion,
and one patient died from Hepatitis B two months into the
study. Two patients in the placebo group withdrew prior to
completion. Twenty-three patients completed the study (test
n=11, control n=12) and were used for data analysis. Blood
profiles were monitored, and remained stable for all
patients.

As seen in Table 1, there was no difference between the
2 study groups in the number of patients reporting symp-
toms at baseline (p=0.911). At 5 months (Table 2), the num-
ber of symptoms collectively reported as decreased in the
fish peptides group was significantly greater than the num-
ber of symptoms collectively reported as decreased in the
control group (p=0.0479). Further, all 11 patients receiving
fish peptides, and 2 of 12 patients receiving placebo, felt bet-
ter overall.

DiscussioN

\We observed a trend (not significant) towards improve-
ment in IP and symptoms in IBD patients, as well as a sig-
nificant decrease in total GI symptoms in HIV-positive males
on HAART when supplemented with the fish peptides. We
were limited by a small sample size, which may have been
responsible for the failure to reach significance in IP testing.
In the first study, we also observed that patients clearly iden-
tified by standard measures as having IBD did not always
exhibit abnormal IP scores, making it difficult to recruit a
suitable number of subjects. As a result, HIV patients evalu-
ated in the second study were not assessed for changes in IP,
greatly limiting our ability to draw clear conclusions.

Clinicians must recognize that, to the patient, the Gl
effects of HAART are like a disease unto themselves. The

management of Gl issues in HIV treatment may relate not
only to quality of life, but also to HAART compliance, and
thus contribute to viral suppression and extend life.
Supplementation with these fish peptides may control IBD-
like intestinal permeability that results from long-term
HAART use, and appears to reduce the Gl side effects of
HAART, which may result in increased compliance and
improved treatment outcome.
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TABLE 1

ANALYSIS OF STUDY RESULTS—BASED ON 11 PATIENTS
IN FISH PEPTIDE GROUP AND 12 PATIENTS IN
PLACEBO GROUP AT THE START OF THE STUDY

Symptom Number of Fish peptide | Number of Placebo
patients reporting patients reporting
symptom at baseline symptom at baseline

Diarrhea 7 7

Nausea 4 4

Constipation 2 2

Bloating 7 6

Fatigue 9 9

MEAN 5.8+2.8 5.6+2.7

TABLE 2

ANALYSIS OF STUDY RESULTS—BASED ON 11 PATIENTS

IN FISH PEPTIDE GROUP AND 12 PATIENTS IN

PLACEBO GROUP AT THE END OF THE 5-MONTH STUDY

Symptom Number of Fish peptide | Number of Placebo
patients reporting a patients reporting
decrease in symptom | a decrease in symptom
at 5 months at 5 months

Diarrhea 7 2

Nausea 3 1

Constipation 0 0

Bloating 5 1

Fatigue 4 1

MEAN 3.842.6* 1.0£0.71

*p=0.0479
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