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Introduction

Inflammatory Bowel Diseases (IBD) are often as-
sociated with significant nutritional disturbances,
such as protein-calorie malnutrition, vitamin and trace
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Abstract

Inflammatory Bowel Diseases - ulcerative colitis and
Crohn’s disease- are chronic gastrointestinal inflamma-
tory diseases of unknown etiology. Decreased oral inta-
ke, malabsorption, accelerated nutrient losses, increased
requirements, and drug-nutrient interactions cause nu-
tritional and functional deficiencies that require proper
correction by nutritional therapy. The goals of the diffe-
rent forms of nutritional therapy are to correct nutritio-
nal disturbances and to modulate inflammatory respon-
se, thus influencing disease activity. Nutritional
intervention may improve outcome in certain indivi-
duals; however, because of the costs and complications
of such therapy, careful selection is warranted. Total pa-
renteral nutrition has been used to correct and prevent
nutritional disturbances and to promote bowel rest du-
ring active disease, mainly in cases of digestive fistulae
with a high output. Its use should be reserved for pa-
tients who cannot tolerate enteral nutrition. Enteral nu-
trition is effective in inducing clinical remission of disea-
se in adults and promoting growth in children. Recent
research has focused on the use of specific nutrients as
primary treatment agents. Although some reports have
indicated that glutamine, short-chain fatty acids, antio-
xidants and immunonutrition with omega-3 fatty acids
are an important therapeutic alternative in the manage-
ment of inflammatory bowel diseases, the beneficial re-
ported effects have yet to be translated into the clinical
practice. The real efficacy of these nutrients still need
further evaluation through prospective and randomized
trials.

(Nutr Hosp 2003, 18:57-64)
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NUTRICIÓN FARMACOLÓGICA 
EN LAS ENFERMEDADES INFLAMATORIAS 

DEL INTESTINO

Resumen

Las enfermedades inflamatorias del intestino —colitis
ulcerosa y enfermedad de Crohn— son enfermedades
crónicas de causa desconocida. La disminución de la in-
gesta, la malabsorción, la pérdida acelerada de nutrien-
tes, el aumento de los requerimientos y las interacciones
entre medicamentos y nutrientes determinan carencias
nutricionales y funcionales que obligan a una corrección
mediante terapia nutricional. Los objetivos de los distin-
tos tipos de terapia nutricional comprenden la correc-
ción de las alteraciones nutricionales y la modulación de
la respuesta inflamatoria para modificar la actividad
mórbida. La alimentación puede mejorar algunos aspec-
tos pero, debido al coste y a las complicaciones de este
tratamiento, exige una cuidadosa selección. Se ha
empleado la nutrición parenteral total para corregir y
prevenir las alteraciones nutricionales y fomentar el re-
poso del intestino durante la actividad, sobre todo en los
casos de fístulas digestivas con un elevado drenaje. Su
uso debe reservarse a los pacientes que no toleren la nu-
trición enteral. La nutrición enteral induce una remisión
clínica eficaz entre los adultos y promueve el crecimien-
to infantil. La investigación reciente se ha centrado en el
uso de nutrientes específicos como medios esenciales de
tratamiento. Si bien en algunos informes se ha señalado
que la glutamina, los ácidos grasos de cadena corta, los
antioxidantes y la inmunonutrición con ácidos grasos
omega-3 suponen una alternativa terapéutica importan-
te para el tratamiento de las enfermedades inflamato-
rias del intestino, los efectos beneficiosos descritos toda-
vía no se han reflejado en la práctica clínica. La eficacia
real de estos nutrientes obliga a una evaluación más cui-
dadosa a través de ensayos prospectivos y aleatorizados.

(Nutr Hosp 2003, 18:57-64)
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element deficits. Such problems are aggravated by
complications occurring during the evolution of the
disease, like bowel obstruction, intestinal resections
and disease activity. Thus, appropriate nutritional ma-
nagement of IBD patients is an essential part of their
treatment.

The prevalence of IBD associated-malnutrition is
high, ranging from 23% in outpatients to 85% in inpa-
tients admitted for clinical exacerbation1, 2. Malnutri-
tion is influenced by disease activity, length and site
of inflammation. Nutritional deficits are more com-
mon in small bowel CD than when inflammation is
confined to the colon3.

Adequate nutritional care for IBD patients re-
quires identification and correction of malnutrition-
associated factors, represented by either local and
systemic alterations or drug side effects (table I).
The reduction of dietary intake is the main cause of
malnutrition.

Nutritional deficits occur in variable incidences,
such as anemia (54 to 80%), hypoalbuminemia (25 to
80%), metals (iron, copper), trace elements (selenium,
magnesium, zinc), vitamins (A, B, D, E, K) and re-
duction of enzymatic (superoxyde dismutase, catala-
se, gluthatione peroxydase) and non-enzymatic anti-
oxidant activity (vitamins C, E, β-carotene,
gluthatione, taurine).

Nutritional deficits are associated with adverse cli-
nical outcome, affecting cellular and humoral immu-
nity, linear body growth and sexual maturation in
children, fistula and wound healing, nitrogen balance
and bone decalcification. Moreover, reduced blood
loss tolerance, greater postoperative morbidity rates
and slower functional recovery can occur4, 5.

In active Crohn’s Disease (CD) patients, weight
loss results from anorexia, malabsorption and intesti-
nal losses, rather than hypermetabolism. As reintro-
duction of normal dietary intake can reverse metabo-
lic changes, the importance of NT in this population is

well recognized6. Patients with CD develop malnutri-
tion slowly, with frequent severe deficiencies. On the
other hand, patients with ulcerative colitis (UC)
usually preserve nutritional status, but can develop se-
vere deficiencies very fast due to disease activity. For
these reasons, the most appropriate management of
IBD requires attention to nutritional aspects from the
initial diagnosis.

When analyzing nutrition and IBD, three major
aspects must be considered: the influence of nutritio-
nal components in its pathogenesis, the impact of
IBD on nutritional status and the potential role of
nutritional therapy (NT). Although important advan-
ces have been recently achieved in the understanding
of IBD pathogenesis, there is still no consensus re-
garding the indications and standards of NT for the-
se patients.

This article reviews the role and efficacy of specific
nutrients used as pharmacological nutritional agents
in IBD.

Principles of Nutritional Therapy in IBD

It does not exist a single uniformly effective dietary
protocol for patients with IBD7. The majority of out-
patients can usually adopt liberal dietary intake of ca-
lories and proteins, provided that some restrictions
might be necessary based on individual intolerance4.

Oral, enteral and parenteral nutritional therapy
might be necessary during the different phases of
IBD. When calorie and protein intakes do not match
the needs for maintaining body mass in adults and
adequate growth in children, some more effective nu-
tritional intervention must be tried, such as the admi-
nistration of liquid oral supplements. When the risk of
malnutrition persists, the benefits and risks of enteral
or parenteral nutrition must be considered.

The main goals of NT are the maintenance and/or
recovery of nutritional status, remission of disease ac-
tivity, reduction of surgical indications and postopera-
tive complications8. Generally, the enteral route is
preferred since it is associated with fewer complica-
tions and lower costs, thus saving the parenteral route
for patients with contra-indications or intolerance for
enteral feeding.

Specialized NT is indicated in acute, severe and re-
current exacerbation, preoperative preparation of mal-
nourished patients, digestive tract fistulas, short bo-
wel syndrome (anatomic or functional) and growth
retard. Usually, many of those indications are based
on clinical expertise rather than on clinical trials re-
sults9.

Reviews of uncontrolled studies in malnourished
patients reveal that preoperative total parenteral nutri-
tion (TPN) reduces complications and the extent of
intestinal resection, even though increasing hospital
admission lengths7. The benefits of bowel rest, TPN
and elemental diets in patients with refractory CD ha-
ve been known for more than 25 years, including bet-

Table I
Factors involved in the development of malnutrition in IBD

• Inadequate oral intake
abdominal pain, diarrhea, anorexia, nausea, vomiting,
alimentary restrictions, side effects of medications

• Malabsorption
extensive intestinal disease, surgical resections, biliary
salt deficiency, bacterial overgrowth, digestive fistulas,
side effects of medications

• Increased intestinal loss
bleeding, digestive fistulas, protein- and biliary salt-
losing enteropathy, loss of electrolytes and minerals

• Increased calorie needs
growth period, acute inflammation, sepsis, fistulas,
fever, disease activity



ter nutritional status, symptomatic relief and even
temporarily complete clinical remission10. The use of
NT for controlling symptoms and signs of a disease is
called primary nutritional therapy.

Both CD and UC exhibit different responses to en-
teral and parenteral nutritional support. During the
last years, excellent literature reviews11-13 and meta-
analyses14, 15 concerning primary NT of IBD have been
published.

Total Parenteral Nutrition (TPN) and Enteral
Nutrition (EN)

TPN aims are preoperative bowel rest, fulfilling
postoperative nutritional requirements and correcting
malnutrition. It can al so be used as primary therapy
for active and severe IBD2. In other cases, TPN can be
used as a complement to poorly tolerated or quanti-
tatively insufficient oral or enteral nutrition to main-
tain the patient’s nutritional status or correct malnutri-
tion16.

The use of primary TPN and bowel rest for acute
active IBD is still controversial, since total bowel rest
is not essential for disease remission17, although it re-
duces mucosal inflammation and disease activity. Du-
ring acute toxic colitis, TPN maintains protein reser-
ves, provides calories and reduces surgical
complications18.

The presented data indicates that TPN should be of-
fered to IBD patients in need for nutritional therapy
who do not tolerate the enteral route, especially du-
ring acute and severe disease courses. The available
experience supports the use of TPN for at least 5 days
to correct severe preoperative malnutrition in elective
surgical situations or at least 1-3 days in cases of in-
tense disease activity19, 20.

TPN is also effective as primary treatment in re-
fractory CD, even though a higher late recurrence ra-
te is observed when compared to surgical treatment21.
TPN has favorable clinical response in cases of ilei-
tis22, 23 and it is essential in malnourished patients and
when one previews a fasting period greater than 5
days. Numerous reports about the effects of TPN in
intestinal fistulas reveal initial closure rates of 44%2.
Indeed, low output cutaneous fistulas may have some
benefit from TPN, reducing morbidity and improving
local conditions for surgical treatment7. On the other
hand, primary TPN is not effective in the treatment
of complex CD fistulas and UC. Long-term home
TPN plays a major role in improving the quality of li-
fe of patients with CD and severe short bowel syn-
drome.

The use of TPN adds significant costs and length to
hospital admissions, especially when septic, metabo-
lic or venous access complications occur24. For these
reasons, it has gradually lost space in face of the bene-
fits of nutrient provision directly to the mucosa25.

In patients with UC, TPN is not considered an ef-
fective primary treatment. Prospective and retrospec-

tive studies showed remission rates lower than 40%
(initial) and 10 to 30% (late)2.

In general, EN should be preferred to TPN in NT.
As primary therapy to active CD, data suggest that
EN has equal efficacy compared to TPN, but it is less
effective compared to corticosteroids. EN plays an
important role in selected cases, unresponsive to usual
treatment, or in children and teenagers.

Although there is no difference in remission rates
between elemental, oligomeric and polymeric diets, it
is known that polymeric diets are more efficient con-
cerning the improvement of nutritional state14, 15. Furt-
hermore, the similar early remission rates of enteral
diets and TPN in CD suggest that bowel rest provided
by TPN does not influence the efficacy of treatment26

and the benefits of these regimens were due to nutri-
tional improvement17.

Despite the benefit of early remission induction on
active CD, further data are necessary for better eva-
luation of enteral diet therapy on CD complicated by
fistula and stenosis.

Enteral nutrition is not efficient as primary therapy
for clinical remission of ulcerative colitis patients27.

Pharmacological Nutrition in IBD

The recovery from trauma, infection and inflamma-
tion depends on the body’s ability to prioritize physio-
logical events, activating several metabolic paths. So-
me pathologic processes are associated with an
increase of inflammatory mediators that sometimes
aggravates the primary damage. Immune suppressive
therapies in IBD are based on its physiopathogenesis,
aiming to decrease inflammation by controlling me-
diators’ synthesis and target organ response to these
mediators. Anabolic factors, growth and tissue rege-
neration control mechanisms have drawn less atten-
tion, whether during the acute phase or during remis-
sion periods.

In IBD, some factors may lead to intestinal epithe-
lial cells damage, and some nutrients are important to
maintain intestinal structure and function (table II).
Treatment of gastrointestinal diseases with specific
nutrients is a new therapeutic modality based on their
pharmacological properties. This concept is called
pharmacological nutrition.

In IBD, a rational plan must include nutrients to
provide calories, to induce low antigenic stimuli, to
regulate inflammatory and immunologic responses
and to stimulate mucosal trophism.28, 29. The present
status regarding the utilization of specific nutrients in
the treatment of IBD is discussed below.

Glutamine

Glutamine (GLN) is the most common aminoacid
in mammals’ blood. It is synthesized in almost all tis-
sues, especially in striated muscle. Once released by
the muscle, GLN acts as a nitrogen carrier and beco-
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mes part of a great number of proteins. Furthermore,
it is an important energy source for fast proliferation
cells such as fibroblasts, lymphocytes, neoplastic cells
and intestinal epithelium cells30.

It is considered the main oxidative fuel of epithelial
cells, especially jejunal enterocytes31. “In vitro” stu-
dies showed that colonocytes also preferentially meta-
bolize GLN instead of glucose32.

Although GLN is a non-essential aminoacid, expe-
rimental and clinical data suggest that it may become
conditionally essential in catabolic states31, 33. Conven-
tional TPN solutions and enteral nutrition do not pro-
vide adequate amount of GLN to a catabolic patient.
Thus, GLN supplementation may improve structural
integrity, function and intestinal recovery in catabolic
conditions associated to radiation therapy, chemothe-
rapy and sepsis34. Moreover, it prevents intestinal
atrophy during TPN and after intestinal resections,
maintains mucosal barrier and has antioxidant proper-
ties in inflammation35.

In experimental models of colitis, it was demons-
trated that GLN enteral supplementation might reduce
endotoxemia, improve mucosal barrier function mu-
cosa36 and even exacerbate colitis37.

In the few clinical trials available, GLN prevented
intestinal permeability increase in active IBD patients
that received postoperative TPN38.

On the other hand, there was no effect on intestinal
permeability or disease activity in CD patients who
received prolonged GLN supplementation39. Good re-
sults were reported with topical use of L- GLN in pa-
tients with pouchitis who received this treatment for
21 days40.

Although limited, the available data suggest that
GLN is an important trophic nutrient to the intestinal
mucosa. However, there is still no clear evidence of
its therapeutic role on IBD7, 35.

Short Chain Fatty Acids

Short chain fatty acids (SCFA) are organic fatty
acids constituted by 1 to 6 carbons derived from the
bacterial degradation of dietary carbohydrate41, 42. Mo-
re than 90% of the SCFA found in humans are aceta-
te, propionate and butyrate.

Nowadays it is a consensus that SCFA have an im-
portant role in normal colon physiology, once they are
the main energy source to the colonocyte. They also
stimulate cellular proliferation, visceral blood flow
and enhance sodium and water absorption from the
intestinal lumen. Butyrate is the main oxidative fuel
of colonocytes, representing 70% of the total energy
consumption43, 44.

The data concerning SCFA role on physiopatho-
logy and treatment of ulcerative colitis (UC) are con-
tradictory. Roediger45 first noted that UC patients had
lower butyrate oxidation levels, suggesting that lumi-
nal factors were responsible for the oxidation impair-
ment. These findings indicated that a butyrate functio-
nal deficiency could play a role in UC pathogenesis,
leading to inflammation and ulceration.

For this reason, topical provision of SCFA was tes-
ted with positive results, suggesting its use as an alter-
native therapy in distal refractory colitis to decrease
disease activity43, 46. However, these findings were la-
ter questioned in newer studies in which alterations in
butyrate concentrations weren’t observed in mild or
severe UC patients44, 47.

The association between SCFA and “pouchitis” af-
ter restorative proctocolectomy (RPC) is also a matter
of discussion in literature. The construction of an ileal
pouch has become the treatment of choice in UC and
familial adenomatous poliposis patients. “Pouchitis”
is defined as a non-specific inflammation of the ileal
reservoir occurring after RPC. Its etiology is contro-
versial-infectious causes, immunologic causes, fecal
stasis, UC recurrence, Crohn’s Disease, and mucosal
ischemia have been considered48, 49. The occurrence of
fecal stasis leading to changes in luminal environment
(bacterial, bile acids action and SCFA alterations) has
been investigated41, 50, 51.

Sandborn et al.51 reported that SCFA concentrations
in the ileal pouch fluids are similar in patients with or
without pouchitis. However, other studies have found
lower fecal SCFA levels in patients with pouchitis50, 52,
similarly to active UC43. Sagar et al.52 noted that me-
tronidazole treatment reestablishes SCFA concentra-
tion in pouch fluids.

It has been suggested that pouchitis and UC have a
common etiology, UC recurrence being proposed as a
cause of pouchitis53. Active UC is characterized by
low SCFA fecal concentration. Clausen et al.50 believe
that the inflammation in pouchitis and UC is triggered
by a decrease in SCFA bacterial synthesis and muco-
sal metabolism. According to them, a vicious cycle
occurs, in which pouchitis-induced diarrhea decreases
the fermentation, dilutes the available carbohydrates
and reduces SCFA synthesis. This chain of events
would lead to impaired absorption of water and so-
dium and diarrhea.

Available data concerning butyrate levels in UC
patients are still controversial, and more research is
necessary to determine the SCFA role in the etiology
and treatment of UC. The cause-effect association
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Table II
Factors determining tissue damage in IBD

• Reduction in splanchnic flow;
• Damage mediated by cytokines and oxygen free radicals;
• Lower availability of antioxidant nutrients (glutamine,

glutathione, zinc, selenium, vitamins A, C and E);
• Absence of enteral nutrition and/or insufficient supply of

enterotrophic nutrients (glutamine, short-chain fatty
acids);

• Dimminished cellular capacity of using trophic nutrients
or cellular resistence to growth hormone (GH) action.



between SCFA low levels, impaired absorption and
number of bowel movements is still speculative, and
the association between SCFA and pouchitis deserves
new controlled trials for better comprehension.

Omega-3 Fatty Acids (Fish oil)

Lipids are usually present in enteral and parenteral
formulas as fat emulsions (FE). Several fatty acids
(FA) are associated to the etiology and treatment of
colorectal diseases, and may have influence on the
immunological system function and in colonocyte
metabolism54, 55.

Although the inflammatory cascade is considered
to be a protective event, it may become a threat when
it is too exacerbated or when immunological disorders
are present. So, inflammatory response modulation by
pharmacologically balanced FE is a therapeutic mo-
dality with great perspectives. In this scenario, FE
supplemented with omega-3 FA has received great at-
tention to study its potential role on nutritional the-
rapy in several conditions56, 57.

Eisosapentaenoic acid (EPA) and docosahexacnoic
acid (DHA) are polyunsaturated FA extracted from
fish oil, also known as omega-3 (n-3 or w-3), once its
first double carbon ligation is located in the third car-
bon from the methyl radical. As arachidonic acid (n-
6), EPA and DHA are also incorporated to the cellular
membrane phospholipid layer.

The exogenous provision of fish oil-derived FA
promotes a fast enhancement of n-3 FA plasmatic
concentrations, mainly if it is given parenterally58.
Thus, an extracellular enzymatic competition is esta-
blished between n-3 FA and arachidonic acid (AA),
decreasing pro- inflammatory mediators synthesized
from AA and increasing the concentration of less po-
tent inflammatory mediators synthesized from n-3
FA59.

In other words, there is a decrease in series 2 pros-
tanoids and series 4 leukotrienes, and an increase in
series 3 and 5, respectively (fig. 1). These mediators
have different structural and biological activities than
their arachidonic acid derived-analogs, with conside-
rably lower potency regarding inflammatory respon-
se, aggregation and vasoconstriction properties56, 60.
Moreover, there is also a decrease in 1-beta- interleu-
kin synthesis and in tumor necrosis factor-alpha se-
cretion61.

The first evidence of the n-3 FA ingestion relevan-
ce came from epidemiological studies that showed
low incidence of inflammatory diseases in Eskimos.
More recently, a study conducted in Japan showed
that DC incidence is strongly linked to dietary n-6
FA/n-3 FA relation, suggesting that larger intake of n-
6 FA may contribute to the development of this disea-
se62.

Treatment with oral or parenteral n-3 FA in IBD
patients has had favorable results in clinical trials and
experimental studies, decreasing symptoms, corticos-

teroid needs, and promoting colonic histological and
endoscopic improvement63-66. These effects are attri-
buted to alteration in the inflammatory mediator pro-
file67.

Initial reports about the use of oral n-3 FA in a
small number of patients showed benefits in UC, de-
creasing disease activity, LT synthesis and corticoste-
roids needs68-70. Lorenz et al.71 conducted first prospec-
tive, controlled, double- blind study, in which 29 CD
patients with different clinical activity were treated,
and did not observe any alteration on clinical activity
indexes.

Some randomized, double-blind trials evaluated the
role of fish oil supplementation versus placebo in UC
patients. Stenson et al.72 observed weight gain, histolo-
gical improvement in rectal biopsies, and a 61% decre-
ase in LTB4 levels in rectal dialysate. In another trial,
Aslan and Triadafilopoulos64 observed histological im-
provement, a 56% decrease in disease activity index
and no alteration on diarrhea frequency. However, the
mucosal LTB4 decrease was 30%, against 26% in a
placebo group (no statistical significance). Hawkey et
al.65 noted that patients treated with EPA had earlier
disease remission, received less steroids, and had an
increase in LTB5 and a 50% decrease in LTB4 synthe-
sis. On the other hand, Loeschke et al.73 compared oral
n-3 FA (5.1 g/day) to placebo in a small group of UC
patients for 2 years, observing no significant differen-
ce in clinical activity and histology. Recently, Alma-
llah et al.63 showed that fish oil might improve clinical
picture and decrease histological and endoscopic sco-
res when compared to sunflower oil.

Good results have also been reported in CD pa-
tients. Belluzzi et al.74 noted remission rates of 59%
versus 26% in the placebo group. On the other hand,
Lorenz-Meyer et al.75 did not observed any increase
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Fig. 1.—Eicosanoids derived from eycosapentanoic (EPA) and
arachidonic (AA) acids. LT: leukotrines; Tx: thromboxane;
PG: prostaglandin.



on remission periods in 70 CD patients when compa-
red to placebo.

Some factors might have biased final results. Ina-
dequate placebo groups with the use of olive oil, the
provision of high fish oil doses (more side effects and
less palatability) and different fish oil chemical for-
mulations with different absorption rates76.

To solve these matters, Belluzzi et al.77 developed
an enteric-coated free fatty acid mixture, observing
better plasmatic absorption and cellular uptake for CD
patients. Later on, Belluzzi et al.74 compared the ef-
fects of this new preparation to placebo on CD remis-
sion status, observing good tolerance and effective-
ness in prolonging clinical remission (59 versus
26%).

Some experimental studies tried to detail the altera-
tions on eicosanoid synthesis by the intestinal mucosa
after n-3 FA provision. Guarner et al.78 concluded that
n-3 FA supplementation attenuates ulcer progression
and disease time course in experimental colitis, ef-
fects related to lower intraluminal concentrations of
TXB2 and LTB4. Shoda et al.79 reported lower LTB4
serum levels and less ulcer formation in rats fed with
a 2% peril oil (n-3 FA) enriched-elemental diet. Nieto
et al.67 also noted an improvement in histological re-
covery, lower stenosis index and lower PGE2 and
LTB4 levels in the mucosa of TNBS induced-colitis
rats fed with n-3 FA when compared to rats fed with
n-3 FA plus n-6 FA.

Marotta et al.66 concluded that EPA supplemented
diet protects the colonic mucosa from early lipidic
and morphologic derangement observed in an acute
inflammation model. These effects probably contribu-
te to the maintenance of mucosal barrier integrity.

In a recent study, Geerling et al.80 showed that sup-
plementation with antioxidants improved antioxidant
status in patients with CD in remission. In addition,
supplementation with n-3 fatty acids plus antioxidants
significantly changed the eicosanoid precursor profi-
le. This study indicates that an immunomodulating
formula containing n-3 fatty acids and/or antioxidants
may have the potential to play a role in the treatment
of CD.

Literature data suggest that parenteral n-3 FA leads
to more effective and earlier benefits when compared
to the enteral route. It is believed that fast changes in
plasmatic and membrane FA composition lead to alte-
rations on lipidic mediators synthesis and earlier clini-
cal results.

Ikehata et al.81 offered EPA enriched- LE (0,6 g) for
2 weeks to active CD patients, and noted an increase
in LTB5/LTB4 ratio, with no significant alteration in
LTB4 synthesis. Grimminger et al.82 reported a quick
decrease in acute UC activity, with remarkable con-
trol of bleeding and systemic symptoms.

In TNBS induced-colitis studies, Inui et al.83 sho-
wed that rats fed for 7 days with alpha-linolenic (n-3
FA) enriched- LE had greater weight gain, increased
EPA/AA ratio, suppressed LTB4 colonic synthesis

and had milder intestinal lesions when compared to
rats fed with soy oil enriched-TPN.

N-3 FA enriched- LE can have modulatory effects
in many clinical situations depending on the n-3/n-6
FA ratio29, 60. Supposedly, the decreased immunosup-
pressive effects and the pharmacological advantages
of a balanced LE (n-3/n-6 FA = 1:2 to 1:4) are due to
the eicosanoids profile synthesized in response to gre-
ater n-3 FA intake57, 84, 85.

In our laboratory at the university, the infusion of a
MCT/LCT LE supplemented with n-3 FA in rats with
acetic acid induced-colitis was associated with clini-
cal benefits, decreased tissue inflammation, preserved
mucosal morphology and lowered eicosanoids synt-
hesis. These effects were more consistent when a 1:3
n-3/n-6 FA ratio was offered86.

The controversial aspects of n-3 FA on nutritional
therapy may be a consequence of different study de-
signs and the use of different formulations/doses. Pro-
bably, n-3 FA effects are mostly due to its anti-in-
flammatory properties on active disease rather than to
prevention of relapsed disease. The possibility of
using this therapeutical approach in all patients with
IBD has not been elucidated yet. Despite the good re-
sults reported in this review, parenteral utilization of
n-3 FA still requires evaluation of other factors such
as triglyceride chain dimension, treatment duration, n-
3/n-6 ratio and association to other immune modula-
tor nutrients. Further assessment of efficacy, costs,
risks and side effects will bring new lights into the tre-
atment of IBD with immune modulatory therapies87.

Conclusions

Malnutrition in IBD patients is frequent, multifactorial
and has many deleterious consequences. Its treatment re-
quires identification of nutritional deficits in order to cho-
ose the best nutritional therapy in each situation.

TPN may correct nutritional deficits, maintain nu-
tritional status and serve as primary therapy in pa-
tients with active CD. However, because of its high
costs and complication rates, EN is the route of choice
for nutritional therapy. Several studies attested the ef-
ficacy of enteral formulations to control disease acti-
vity in CD patients.

Clinical and experimental use of trophic nutrients
as glutamine, SCFA, and immune modulator nutrients
as n-3 FA brought up new perspectives. Despite posi-
tive preliminary results, further prospective and con-
trolled trials are necessary to establish their role in
IBD management.
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