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ABSTRACT

PURPOSE: To evaluate the effects of sucralfate on tissue content of neutral and acids mucins in rats with diversion colitis.
METHODS: Thirty-six rats were submitted to a proximal right colostomy and a distal mucous fistula. They were divided into two
groups according to sacrifice to be performed two or four weeks after intervention. Each group was divided into three subgroups
according daily application of enemas containing saline, sucralfate at 1.0 g/kg/day or 2.0 g/kg/day. Colitis was diagnosed by histological
analysis and neutral and acid mucins by Periodic Acid Schiff and Alcian Blue techniques, respectively. The contents of mucins were
quantified by computer-assisted image analysis. Student’s t paired and ANOVA test were used to compare the contents of both types of
mucins among groups, and to verify the variance with time, establishing level of signification of 5% for both (p<0.05).

RESULTS: Enemas containing sucralfate improves the inflammation and increases the tissue contents of neutral and acid mucins.
The content of neutral mucins does not change with the time or concentration of sucralfate used, while acid mucins increases with
concentration and time of intervention.

CONCLUSIONS: Sucralfate enemas improve the inflammatory process and increase the tissue content of neutral and acid mucins in
colon without fecal stream.

Key words: Colitis. Colostomy. Fatty Acids, Volatile. Mucins. Sucralfate. Image Processing, Computer-Assisted. Rats.
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Introduction

Glotzer et al.! were the first to describe the development
of an inflammatory process in the mucosa of colon segments
without fecal stream. They called this new form of inflammatory
bowel disease (IBD) diversion colitis (DC). Subsequently, it has
been demonstrated that the etiopathogenesis of DC is related to
intraluminal deficiency of short-chain fatty acids (SCFAs), the main
energy substrate for the cells of the colon epithelium?. The most
common histological finds in patients with DC include epithelial
erosions or ulcerations, decreased length or modified architecture
of the colonic glands, inflammatory infiltrate and, depletion of the
number of goblet cells, with consequent modifications on tissue
content of mucins?*™* histological alterations are similar to those
found in other forms of IBD, particularly in the distal proctitis
founded after pelvic radiotherapy and in rectal compromising of
ulcerative colitis (UC)

The mucous layer covering the colon epithelium is the first
line of defense against invasion of the intestinal wall by bacteria
and antigen that are present in the intestinal lumen*s. Most of the
protective effect provided by the mucous layer relates to the presence
of mucins, which are the predominant glycoproteins in the chemical
composition of colonic mucous®®. Mucins in addition to forming
a mechanical barrier exhibit antimicrobial activity that protects the
intestinal wall against existing pathogens in the intestinal lumen’.
The histochemical expression of mucins in the colonic mucosa is
well known and, selectively, the presence of neutral and acid mucins
can be demonstrated'’. The proportions between neutral and acid
mucins may be modified in IBD and changes to the tissue expression
of this glycoprotein in the colon mucosa of patients with UC and
Crohn’s disease have already been demonstrated'"'>. The capacity
of the colonic epithelium to produce mucins depends on adequate
supply of SCFAs’. Recent studies have shown the importance of
maintaining the supply of SCFAs, particularly butyrate, in order
to have adequate gene expression relating to mucin formation and
content of the glycoprotein®>#13,

Despite the histopathological similarities between UC
and DC, few studies has evaluated the modifications in the tissue
contents and pattern of expression of neutral and acid mucins on
glands of the colonic mucosa without fecal stream*>'*. The results
of these studies showed that the deviation of the fecal stream
reduce the content and modify the pattern of tissue expression
of neutral and acid mucins. In other words, the deficiency in the
supply of SCFAs can modify the mucus that overlying the colonic
mucosa, reducing the effectiveness of this first line of defense

against luminal aggression®".

acid mucins in experimental model of diversion colitis

Sucralfate (SCF) is a basic aluminum salt of sucrose
octasulphate which was employed for prevention and treatment
of several gastrointestinal diseases'*. SCF has used as a topical
treatment to healing several types of epithelial wounds such as
venous ulcers, mucositis and perianal wounds'>'®. The molecule
of SCCF has other properties such as antioxidant, stimulating the
formation of gastrointestinal mucus, increase the production of
prostaglandins and epidermal growth factor (EGF)". Kochhar et
al.'® were the first author to demonstrate the efficacy of enemas
containing SCF in control of rectal bleeding due to radiation
proctitis (RP). Since then, a string of well-conducted studies have
confirmed the beneficial therapeutic effects of the substance in
clinical, endoscopic and histological improvement in patients with
RP, as well as in other forms of IBD where occur the formation
of ulcers in the colonic mucosa, such as UC and solitary rectal
ulcer'”!. Despite the DC course with the formation of superficial
epithelial ulcerations and aphthous ulcers in the colonic mucosa, to
the best of our knowledge, the effects of SCF on tissue expression
of mucins has not yet been evaluated in patients or experimental
models of DC. Therefore, the objective of this study is to determine
the effects of application of daily enemas with SCF on tissue

content of mucins in colonic mucosa devoid of the fecal stream.

Methods

The experiments were performed in accordance with the
principles outlined by Federal Law n°® 11.794 (10/08/2008) and
were approved by the Ethics Committee in Animal Research of
Sao Francisco University (N°2211/2007).

Thirty-six male, SPF, Wistar rats (300-350g) were
obtained from the Sao Francisco University, School of Medicine,
barrier facility and maintained on light/dark cycles of 12 hours,
and fed a standard rodent chow diet. They were deprived of food,

but not water, for 24h prior to the surgical procedure.

Surgical technique

The diversion of the fecal stream was performed in all
animals under general anesthesia by intramuscular administration
of 0.1 ml/100 g of a 1:1 (v/v) solution of ketamine (50 mg/ml)
and xylazine (20 mg/ml). The abdomen was shaved, and a 3 cm
long midline incision was made. The left colon was exteriorized
and sectioned in its mid-portion, corresponding to the descending
colon, approximately 3 cm above the Peyer’s lymphoid patch
located in the rectal-sigmoid transition. Two circular skin pellets,

3 mm in diameter and 3 cm apart, were made in the left side

Acta Cirvrgica Brasileira - Vol. 29 (9) 2014 - 545



Chaim FM et al.

of the abdominal wall at the same vertical level. The proximal
end of the colon was exteriorized through the cranial cutaneous
orifice, and the distal stoma was exteriorized through the caudal
skin opening after splitting the abdominal wall muscles. The
proximal end and the distal stoma were fixed to the skin with
full-thickness sutures. Before the fixation of distal stoma to the
skin, the distal colon was cleaned by means of an infusion of
a physiologic solution until the fecal contents were completely
removed. The abdominal incision was closed in two stages
(aponeurosis and the skin). In this way, two colostomies were
performed: the proximal colostomy as a terminal colostomy with
intestinal transit and the second colostomy, as a distal stoma
devoid of the fecal stream. Rats were maintained in individual
cages, without particular care being taken with regard to the
stomas and abdominal incisions.

Experimental groups

The animals were divided into two experimental groups
with 18 animals each according the euthanasia had done after
two or four weeks. Each experimental group was divided into six
subgroups (n=6) according to the intervention solution employed
and time of intervention. In the first and second subgroups, 12
animals received daily rectal enemas containing 40 ml of 0.9%
saline solution (control subgroup) at 37°C for two weeks (n=6) and
four weeks (n=6). In the second subgroup, 12 animals received
daily rectal enemas containing 40 ml of SCF (Sigma-Aldrich, St
Louis, MO, USA) at a concentration of 1.0 g/kg for two weeks
(n=6) and four weeks (n=6). Finally, 12 animals of the third
subgroup received daily enemas containing 40 ml of SCF at a
concentration of 2.0 g/kg for two weeks (n=6) and four weeks
(n=6). In order to standardize the speed and time of application,
the enemas were administered in all animals with an infusion

pump whose speed was standardized at 2/ml/min.

Sample collection

Upon completion of the pre-determined irrigation
period, the animals were anesthetized as described above, and
the midline incision was opened again. In both groups, specimens
were taken from the intra-abdominal part of the excluded (colon
without fecal stream) subjected to irrigation with the proposed
substances. The removed specimen, measuring approximately
4.0 cm, was longitudinally opened through the anti-mesenteric
border fixed in a piece of cork and referred to histological and

histochemical analysis.
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Histological and histochemical analysis

Fragments prepared for histological analysis were
immersed in 10% neutral formalin buffer (Sigma-Aldrich, St. Louis,
MO, USA) for 24 h, dehydrated by exposure to increasing ethanol
concentrations, and embedded in paraffin. Thereafter, sections of
tissue were cut at 5 um on a rotary microtome (Leica Biosystems,
Nussloch, Germany), mounted on a glass slide, cleared, hydrated and
stained with hematoxylin-eosin (HE) for evaluation of the presence of
colitis. Slide analysis was performed with optical microscope (Eclipse
DS-50, Nikon Inc., Osaka, Japan) with final magnification of x200.
Photomicrographs were taken with a digital video-capture camera
(DS-Fi-50; Nikon Inc., Osaka, Japan) coupled to the microscope
body and digitized by a computer system of image analysis (NIS-
Elements; Nikon Inc., Osaka, Japan). The diagnosis of colitis was
made based on presence of three independent histological parameters:
reduction of the crypt length, neutrophil infiltration of the mucosa and
epithelial loss. These variables were stratified as crosses, according
to the degree of each, as follows: a) + absent or no alterations; b) ++
when intensity was mild d) +++ moderate and e) ++++ intense. For
all variables analyzed, the final value considered for each animal was
the mean value after quantification of three distinct histological fields.

The tissue expression of the neutral mucins was
determined individually by means of the histochemical technique
of Periodic Acid Schiff (PAS), while the expression of acid mucins
was determined using the Alcian Blue (AB) technique. The neutral
mucins stained magenta, while the acid mucins stained blue'. The
pattern of tissue expression was by a pathologist with experience
of diseases of the digestive tract who was unaware of the origin of

the material and the objectives of the study.

Image processing, computer-assisted

The tissue content of neutral and acid mucins was quantified
by means of image processing computer-assisted and was always
performed in a focal field in which there were at least three complete
and contiguous colonic crypts, with a magnification of x200. The
images selected were captured on a video camera that had been coupled
to an optical microscope. These images were processes and analyzed
using the NIS-Elements 3.1 software (Nikon Inc., Osaka, Japan),
installed in a microcomputer. By means of colored histograms in RGB
system the software determined the color intensity in number of pixels
in each field selected, and transformed the final data into percentage
expressions by analyzed fields (%/fields). The final value taken for
each field measured in the segments with and without intestinal transit

was the mean of the values found from evaluating three different fields.
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Statistical analysis

The statistical analysis on the results obtained was
performed by taking the significance level of 5% (p < 0.05). The
data from each colon segment analyzed, in each experimental group,
were expressed as the mean value with the respective standard error,
and were analyzed using the Biostat for Windows statistical software
(version 5.0). To compare the mucin content in the segments with
and without transit, Student’s t paired test was used. To analyze the
variance in the mucin expression between the different experimental

groups, ANOVA was used with the Newman-Keuls post-test.

Results

Figure 1A shows the colonic epithelium without fecal
stream submitted to intervention with S.F. 0.9% for 4 weeks, while
Figure 1B shows the colon segment without fecal stream irrigated
with SCF at concentration of 2.0 g/kg/day.

acid mucins in experimental model of diversion colitis

Figure 2 shows the inflammatory score comparing animals
submitted to intervention with saline, SCF 1.0 g/kg/day and SCF 2.0
g/kg/day for two and four weeks.

Figure 3A show the tissue expression of neutral
mucins, evaluated in segments without fecal stream submitted
to intervention with S.F. 0.9% for four weeks, while Figure 3B
shows the colon segment without fecal stream irrigated with SCF
at concentration of 2.0 g/kg/day.

Figure 4 shows the mean, with respective standard error,
from quantification of neutral mucins comparing colon segments
without intestinal transit, submit to daily intervention with saline
and SCF at concentration of 1.0g/kg and 2.0g/kg. We found a
significant increase in tissue content of neutral mucins in animals
subjected to irrigation with SCF compared to animals irrigated
with S.F. 0.9%, regardless of the concentration and duration
of intervention. The tissue contents of neutral mucins did not
vary with the time of intervention established, independent of

concentration.

A =

FIGURE 1 — A. Colonic mucosa devoid of the fecal stream submitted to intervention with saline for four weeks. Note the epithelial loss with formation
of superficial ulcers and irregularity of the colonic glands (HE-x100). B. Colonic mucosa devoid of the fecal stream submitted to intervention with SCF
(2.0 g/kg/day) for four weeks. It’s possible verify the formation of a protective layer of SCF on the colonic mucosa, preservation of the epithelial colonic

surface without the formation of ulcers.
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FIGURE 2 - Inflammatory score comparing animals submitted to intervention with saline, SCF 1.0 g/Kg/day and 2.0 g/Kg/day for two and for weeks.

* = significant (p<0.05). Student t test.
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FIGURE 3 — A. Tissue content of neutral mucins in animals submitted to intervention with saline for four weeks. It’s possible verify loss of epithelium
surface, distortion of the colon crypts and reduction of tissue content of neutral mucins in colon glands (PAS-x200). B. Neutral mucins on glands of
colonic mucosa devoid of the fecal stream submitted to intervention with SCF 2.0 g/Kg/day for four weeks. The epithelial surface is preserved, and the

neutral mucin expression occurs uniformly along the colonic glands (PAS-x200).
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FIGURE 4 - Tissue content of neutral mucins comparing animals submitted to intervention with saline, SCF 1.0 g/Kg/day and 2.0 g/Kg/day for two

and for weeks. ** = significant (p<0.01). Student t test.

Figure SA shows the tissue expression of acid mucins,
evaluated using the Alcian-Blue technique in colonic segments
without fecal stream submitted to intervention with S.F. 0.9% for
four weeks, while Figure 5B shows the colon segment without
fecal stream irrigated with SCF at concentration of 2.0 g/kg/day.

Figure 6 shows the mean, with respective standard error,
from quantification of acid mucins comparing colon segments without

intestinal transit, submmit to daily intervention with S.F.0.9% and
SCF at concentration of 1.0g/kg and 2.0g/kg. We found a significant
increase in tissue content of acid mucins in animals subjected to
irrigation with SCF compared to animals irrigated with S.F. 0.9%,
regardless of the concentration and duration of intervention. The tissue
contents of acid mucins increase with the concentration established,
independent of the time.

3T .

FIGURE 5 — A. Tissue content of acid mucins in animals submitted to intervention with saline for four weeks. Reduction of tissue content of acid
mucins in colon glands (AB-x100). B. Acid mucins on glands of colonic mucosa devoid of the fecal stream submitted to intervention with SCF 2.0 g/
Kg/day for four weeks. The expression of acids mucin occurs uniformly along the colonic glands (AB-x200).
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acid mucins in experimental model of diversion colitis
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FIGURE 6 - Tissue content of acid mucins comparing animals submitted to intervention with saline, SCF 1.0 g/Kg/day and 2.0 g/Kg/day for two and
for weeks. ** = significant (p<0.01) **SCF 1.0 g/kg/day and SCF 2.0 g/kg/day x Saline. " SCF 1.0 g/kg/day x SCF 2.0 g/kg/day Student t test.

Discussion

DC is defined as an IBD that affects colorectal segments
without fecal stream?. A variety of theories have been put forward
to explain the etiopathogenesis of DC. Prominent among these is
a theory that relates the appearance of this disease to decreased
quantities of SCFAs in the intestinal lumen®**22, SCFAs
are the main energy source for colonocytes and account for
approximately 80% of the energy needs of the colon epithelium?.
In colon segments without fecal stream, absence of the diet
fibers impedes the formation of SCFAs and also their absorption
and use by the epithelial cells. Recent studies have shown that
an absence of SCFAs modifies energetic metabolism of the
mitochondrial respiratory chain of the colonocytes leading an
increase on production of reactive oxygen species (ROS)?. The
increased production of ROS in a tissue recognized to be deficient
in antioxidant systems can cause oxidative damage to the cells of
the colonic epithelium?. It has been shown the deleterious effects
of ROS against the mechanisms of defense of colonic epithelial
barrier, in particular the mucus layer overlying the intestinal
mucosa and the cellular adhesion moleculles™!*?*2, These studies
showed a relationship between increased of ROS production and
reduction in tissue content of neutral and acid mucins in colon

segments without fecal steam™'"3

. Reinforcing the importance of
oxidative stress in the intestinal epithelium aggression in colonic
segments devoid of fecal stream had been demonstrated that the
application of enemas containing substances with antioxidant
activity, such as S5-aminosalicylic acid and n-acetylcysteine,
improves tissue damage by reducing levels of ROS by cells of the

colonic mucosa?®-?’.

The main function of mucus is to serve as protection for
the epithelial cells of the intestinal mucosa, against aggression
caused by enzymes, antigens and bacteria that are present in
the intestinal lumen®’. The expression of mucins in the colon
epithelium is well known and can be categorized by histochemical
techniques as neutral or acid*'*. The proportion among all types of
mucins is usually constant in the mucosa of normal colon tissue,
but may undergo changes in various diseases’. The capacity for
mucin synthesis shown by the goblet cells of the colon mucosa
depends on an adequate supply of energy substrate’®. Reductions
in the supply of SCFAs, as occurs during intestinal diversion
operations, are accompanied by morphological and functional
changes, thereby causing reductions in protein synthesis capacity**.
The mechanisms through which shortages of SCFAs lead to
lower capacity for mucins production are still not completely
clear. Studies have shown that intestinal diversion reduces the
quantities of dietary fiber and modifies the bacterial populations in
the segment excluded and it decreases the production of SCFAs,
thereby causing a state of nutritional deficiency for the cells of the
colon mucosa®?**'?%, This nutritional deficiency reduces the mucin
synthesis capacity of these cells’. Reinforcing this evidence,
studies have shown that administration of SCFA enemas increases
the mucin synthesis capacity of the colon mucosa cells, while
administration of enemas containing sodium bromo-octanoate (a
powerful inhibitor of SCFA metabolization) completely blocks
mucin synthesis and causes the appearance of colitis®?. SCFAs
also induce the expression of various genes that transcribe mucins,
thereby increasing the expression of MUC-2 around twentyfold™*.
SCFAs increase cell metabolism by more than 80% and the

production and secretion of mucins by the colon epithelium more
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than twentyfold®®. Recent research has also demonstrated that
shortages of SCFAs greatly reduces the expression of the MUC-
2 gene, which is the main agent responsible for transcription of
the protein fraction of colon mucins®**. Two studies adopting
an experimental model of DC showed that the deviation of the
fecal stream reduce the tissue content of neutral and acid mucins,
particularly scialomucins quantified by computer assisted image
analysis, confirming the importance of correct supply of SCFAs
in maintaining the synthesis of the glycoprotein®®. All these
points reinforce the important role played by SCFAs in relation
to the capacity of the colon epithelium to produce mucins and
consequently to protect the mucosa against aggression coming
from the intestinal lumen®"133",

These features suggest that the ideal substance for the
treatment of DC should have as principal precepts: enhance
protection of the intestinal epithelium that lost the protection
afforded by the mucus layer, stimulating the production of mucins
by intestinal epithelium and improve the tissue repair of the
damaged epithelium. If the substance still presents an antioxidant
activity, could reduce the oxidative tissue stress and consequently
the epithelial damage caused by overproduction of ROS?.

SCF is a cytoprotective agent that has been used for
more than three decades in the treatment of several disorders such
gastritis, duodenal, stress ulcers, burns, skin lesions, and DII'*
1832 SCF does not have any adverse effects and it’s use is known
to have multiple beneficial effects on mucocutaneous wound
healing, because the drug can induce the proliferation of dermal
fibroblasts, and limiting the inflammation might decrease fibrosis
formation and EGF expression as well as the expression of other
factors involved in tissue repair processes*>*. Stimulating effects
on vascular factors, such as angiogenesis, which play important
roles in tissue repair, have been demonstrated by SCF'**. The
substance is a sucrose and sulfate-aluminum complex which, when
in contact with gastrointestinal secretions, forms a viscous gel that
adheres to the mucosa creating a physical barrier that protects

the mucosa'>'®

. The complex formed, in addition to preventing
the degradation of the mucus that covers the gastrointestinal
Studies

shown that SCF also has a bactericidal effect, effective against

epithelium has antimicrobial properties®'*. have
Escherichia coli, Pseudomonas aeruginosa and Staphylococcus
aureus®’. SCF adheres tightly to proteins on the surface of
ulcerations, mainly albumin and fibrinogen, thus forming a stable
and insoluble complex, creating a protective layer that covers and
protects the ulcerated epithelium. Recent studies have shown that
SCF stimulates the production of prostaglandin E2 (PGE2), EGF

and gastrointestinal mucus®®. It has been shown that the use of SCF
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increase in 8% the dimension of the mucus gel layer, and increase
the contents of acid mucins, sulfomucins and sialomucin, 63 and
81%, respectively. Furthermore, SCF showed a marked increase
in the proportion of the high-molecular-weight form of mucin®.
The results indicate that the protective qualities of SCF lie mainly
in its ability to enhance the mucus gel viscosity, content of mucin
and its proportion in the high-molecular-weight form. Recently it
was shown that the use of high concentrations of SCF decreases
the production of ROS by leukocytes or by the xanthine-xanthine
oxidase system after cell injury induced by H,O,, showing that the
substance has antioxidant activity*. SCF prevented the delay of
wound repair in cells damage induced by H,O, probably through
induction of COX-2 and an anti-apoptotic mechanism. These
effects of SCF might be given through the activation of the NF-
kappaB pathway.

When we consider the issues involved in the pathogenesis
of DC all of these pharmacological properties suggest that the use
of SCF may be an interesting therapeutic strategy for treating
DC. Although the application of enemas containing SCF have
been used successfully for the treatment of RP, UC and other
diseases associate with a formation of ulcers and erosions on
colonic epithelium, to the best of our knowledge, only a single
experimental study of our group and recently published evaluated
the effects of this strategy in an experimental model of DC''>%°. In
this study we verified that daily use of enemas with SCF decreased
epithelial loss, abscess formation in the colon crypts, inflammatory
infiltrate and was able to preserve the population of goblet cells®.
However, although in this study we showed that the application
of enemas containing SCF was able to increase the population of
goblet cells, we did not studied modifications on tissue content of
neutral and acidic mucins in colonic epithelial glands.

The results of the present study confirm the
beneficial effects of the use of enemas with SCF in the prevention of
the most frequently found histological alterations in DC. We found
that the topical application of SCF in the proposed model reduced of
the crypt atrophy, neutrophil infiltration of the mucosa, and epithelial
loss mainly when the substance is applied at a higher concentration
and for a longer period of time. However, the improvement of the
inflammatory score can be obtained when using a higher concentration
of the substance and a longer intervention time. It is possible that the
results could be even better if we had used a higher concentration of
the substance, as well as more frequent interventions (e.g. every 12
h). Despite these aspects our findings were similar to those found by
other authors who evaluated the effects of SCF on chemically-induced
colitis model*!. In the animals from the group where intervention was

performed with saline, the epithelial surface was irregular, with a
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“brush border” aspect, and in some areas we observed the formation
of small or larger ulcers (Fig.1A). In all animals treated with SCF,
regardless of the concentration used, there was the formation of a
gelatinous layer on the colonic mucosa that preserved the epithelial
surface, without epithelial ulcerations (Fig. 1B).

Previous studies have shown that there is significantreduction
in the content of neutral and acidic mucins in the mucosa devoid of
the fecal stream'®. The authors found that although there is a reduction
in both types of mucins the reduction of the tissue content of acidic
mucins was more important'®. Subsequently, the same group studying
the tissue content of both subtypes of mucins in an experimental
model of DC suggested that the reduction was given, mainly at the
expense of the mucins rich in sialic acid (sialomucins), usually found
in the deeper regions of colonic®. The results of both studies clearly
show that the derivation of fecal stream interferes with the synthesis
of mucus layer that cover the intestinal mucosa. The absence of
this morphofunctional barrier expose the colonic epithelial surface
biological and antigens of the in the intestinal lumen, determining the
onset of colitis. In this study when we evaluated the content of neutral
mucins within the goblet cells throughout the length colonic glands,
we verified that intervention with SCF increased the content of neutral
mucin when compared to animals treated with saline intervention
regardless of concentration used. The contents of neutral mucins not
vary with time independent of the concentration used intervention.
Similarly, with occurs with tissue content of neutral mucins we found
that daily intervention with SCF can increase the tissue content of
acid mucins. Other than that was verified with the content of neutral
mucins, the increase in tissue content of acidic mucins was directly
related to the concentration used. However, the tissue content did not
change with the time of intervention. These results suggest that the
use of enemas SCF is able to maintain the release of acidic mucin
content in goblet cells even after 4 weeks of derivation of de fecal
stream. These results showed that there application of SCF enemas
maintains production of mucins from goblet cells of colon crypts. It
is possible that this effect may be related protective properties of the
substance to the colonic epithelium, stimulation of mucin by the cells
to increase production of EGF, antibacterial action, and antioxidant
effects that the substance presents, reducing the aggression by ROS.

Studies correlating tissue mucins with tissue levels
of PGE-2, EGF and ROS are needed to verify if the effects of
SCF are related only to increased production of mucus or even
the substance can reduce levels of oxidative stress found in transit
devoid of intestinal mucosa. We are currently studying in the
same group of animals the tissue levels of oxidative stress, PGE-
2, EGF, NK-kappaB and COX-2 with immunohistochemical and
biochemical techniques to assess this possibility.

acid mucins in experimental model of diversion colitis
Conclusion

The daily application of enemas containing sucralfate,
in an experimental model of diversion colitisC, decrease the
inflammatory alterations and increases tissue content of neutral and
acidic mucins on colonic mucosa. The increase on tissue content

of acidic mucin is related to concentration used of sucralfate.
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