
Abstract. – High consumption of pota-
toes, soft drinks, cornflakes, chocolates, mush-
rooms and other common examples of complex
carbohydrates in the western side of the globe is
significant. Similarly, Inflammatory Bowel Dis-
eases (IBD) (Crohn’s disease and ulcerative coli-
tis) are also prevalent in these regions. 

Evidence exists to support that factors, such
as lack of zinc (it is common in patients with
IBD, in particular Crohn’s patients) may signifi-
cantly affect the activity of some enzymes, such
as, disaccharidases and other digesting en-
zymes of carbohydrates and that would lead to
the recruitment of incompletely digested carbo-
hydrates to the terminal ileum and continual
stimulation of the immune-response according-
ly. This concept may explain the observation of
the existence of higher significant percentage of
severe disease in Caucasian patients with IBD
comparable with the respected Asian patients
who consume less.
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Introduction

Inflated immunological response is a well rec-
ognized manifestation of inflammatory bowel
diseases (Crohn’s disease & ulcerative colitis).
This feature is quite significant in Caucasians,
then in Africo-Carribbeans and lest in Asians. No
clear aetiology is known for this disorder. Simi-
larly, high consumption of refined carbohydrates
is well documented in Caucasian patients with
inflammatory bowel diseases (IBD). 

Further, it is well known that external environ-
ment, which includes native mucosal microbiota,
potential pathogenic microorganisms, abundant
food antigens, and allergens (all of which are en-
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countered on the vast surface areas of mucosal
membranes) forms the most important source of
stimulation of the entire immune system.
Whether high consumption of carbohydrates
plays some role in the induction and /or promo-
tion of this documented aggressive immune-re-
sponse in subjects with inflammatory bowel dis-
eases or not is unclear. 

The Hypothesis 

We hypothesize that “the well documented in-
flated immune-response in subjects with inflam-
matory bowel diseases is partly due to high in-
gestion of carbohydrates”. 

For assessing the credibility of this theory, we
have to examine this subject from different an-
gles: 

High Consumption of Carbohydrates
and Inflammatory Bowel Diseases and
its Implications

Increased consumption of refined carbohy-
drates has been significantly recorded in patients
with inflammatory bowel diseases1-15. Drinking
soft drinks with meals is also a significant char-
acter of life in Western countries where these dis-
eases are prevalent. The sugar concentrations in
different soft drinks varies between 10% and
14%. In practical terms this amounts to 10-12 av-
erage-sized teaspoons of sucrose per 500 ml bot-
tle of cool drink16. Furthermore, our Caucasian
patients with Crohn’s disease have reported their
eagerness to eat chocolates and other sweats reg-
ularly before, after and in between their regular
meals. 

The principal dietary carbohydrates are polysac-
charides, disaccharides, and monosaccharide17.
Starches (glucose polymers) and their derivatives
are the only polysaccharides that are digested to
any degree in the human gastrointestinal tract.
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Amylopectin, which constitutes 80-90% of di-
etary starch, is a branched molecule, whereas
amylose is a straight chain with only 1:4 linkage.

The disaccharide lactose (milk sugar) and su-
crose (table sugar) are also ingested, along with
the monosaccharide fructose and glucose. 

It is well known that hexoses are rapidly ab-
sorbed across the wall of the small intestines. Es-
sentially all the hexoses are removed before the
remains of a meal reach the terminal part of the
ileum. Yet, it was found that mucosal enzymes
such as alkaline phosphates and disaccharides
had lower activities in zinc-deficient rats than in
controls and that the alterations were not due to
changes in intestinal micro flora35.

The sugar molecules pass from the mucosal
cells to the blood in the capillaries draining into
the portal vein. The transport of most hexoses is
dependent on Na+ in the intestinal lumen; a high
concentration of Na+ on the mucosal surface of
the cells facilitates and a low concentration in-
hibits sugar influx into the epithelial cells. This is
because glucose and Na+ share the same co trans-
porter or symport17.

The major interface between internal organs
and outside environments is the columnar in-
traepithelial cell layer in the gastrointestinal
tract. In addition to epithelial cells, the columnar
epithelium includes a population of lymphocytes
termed intraepithelial lymphocytes18-21. These in-
traepithelial lymphocytes reside between the ba-
solateral surfaces of epithelial cells. It has been
estimated that one intraepithelial lymphocyte can
be found for every six epithelial cells22, which in-
dicates that large number of lymphocytes are sit-
uated in the intestinal mucosal tissues. These
lymphocytes are continuously exposed to anti-
gens ingested via the epithelial layer. It is sensi-
ble to assume that intraepithelial lymphocytes are
important lymphoid cells that participate in the
induction and regulation of the mucosal immune
response. 

In general, the majority of human and murine
intraepithelial lymphocytes are classified as T
cells because they express the CD3 molecules in
association with other two forms of T cell recep-
tors (TCRs): γ δ and α β18-20. With regard to the
expression of CD4 and CD8 by intraepithelial T
cells, it has been found that approximately 80%
of these cells belong to the CD8 subset. Howev-
er, a substantial number of intraepithelial lym-
phocytes can be grouped as CD4-bearing cells,
including CD4+ CD8– and CD4+ CD8+ sub-
sets18,19,23-25.

The occurrence of large number of CD8+ T
cells among intraepithelial lymphocytes is dis-
tinct from the case of T cells residing in other
lymphoid tissues. 

Evidence exists from studies on ulcerative col-
itis’ subjects, to prove the presence of a highly
preservedT cell receptor (TCR) patternamong in-
testinal CD8+ T cells in the majority of ulcerative
colitis (UC) patients undergoing colectomy that
was not present in normal control individuals26.
However, this TCR motif did not significantly
discriminate active from inactive disease states.
The persistent and diffuse nature of this TCR-as-
sociated design in UC suggests that an ongoing
T-cell response to a particular antigen(s) is occur-
ring in this disorder. 

In addition, intraepithelial lymphocytes from
patients with Crohn’s disease27 showed signifi-
cant increase in catalytic activity against epithe-
lial-derived target cells when compared with in-
traepithelial lymphocytes from control patients.
In contrast, no functional changes were found
amongperipheral blood lymphocytes from pa-
tients with Crohn’s disease. Intraepithelial lym-
phocytes from patients with Crohn’s disease con-
tained a significant higher percentage of CD8+

lymphocytes27 when compared with intraepithe-
lial lymphocytes from control patients, whereas
no phenotypic changes were observed among pe-
ripheral blood lymphocytes27. 

Furthermore, published reports demonstrate
that inhibition of recruitment of CD8 T cells
would have beneficially effect36.

Disease Activity and Sugar Consumption
Evidence exists to prove the presence of a pos-

itive link between ingestion of carbohydrates and
disease activity in subjects with inflammatory
bowel disease. 

In 1981, Brandes and Lorenz-Meyer28 reported
the outcome of their randomized controlled trial.
The aim of their study was to assess the efficacy
of low carbohydrate diets in controlling disease
activity in cases of Crohn’s disease. 

In this study, the researchers divided 20 patients
with mild to moderate Crohn’s disease into two
subgroups. The first group received a low carbohy-
drate diet with free refined sugar for 18 months. But
the second group was given high carbohydrate diet
containing rich refined sugarfor the same period.
For the two groups, drug treatment was passed over
14 days before commencement of the study. 

In five patients with Crohn’s Activity Index
ranged between 100-200 points, and who re-
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Asian Patients with Inflammatory Bowel
Diseases and Carbohydrate Consumption

Our studies on Asian immigrants from other
countries to the United Kingdom and who have
been diagnosed with inflammatory bowel disease
long time after their movement revealed that the
majority of the participants’ consumption of
plain sugar was within normal limits (average
10-20 g per day), they, scarcely ate sweets, cakes
and chocolates, and their ingestion of soft drinks
were occasional. Their disease was mainly classi-
fied as mild to moderate. 

Conclusion 

The presented hypothesis in this paper as-
sumes positive link between high consumption of
carbohydrates and outraged immunological re-
sponses in inflammatory bowel diseases’ patients
(cause-effect relationship). 
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