
Summary. Curcumin has powerful anti-inflammatory
and antioxidant effects and it has been used for treatment
of distal ulcerative colitis. The therapeutic effects of
curcumin have not yet been evaluated in diversion
colitis. The aim of the present study was to evaluate the
anti-inflammatory effects of curcumin on colonic
mucosa devoid of a faecal stream. Thirty-six rats were
subjected to a proximal colostomy and distal colonic
fistulation. They were divided into two groups, which
were sacrificed two or four weeks after the intervention.
Each group was divided into three subgroups treated
with the daily application of enemas containing saline or
an oily extract of curcumin at 50 mg/kg/day or 200
mg/kg/day. Colitis was diagnosed by histological
analysis. Inflammatory grades were assessed using a
previously validated scoring system. The infiltration of
neutrophils was evaluated based on the tissue expression
of myeloperoxidase (MPO), as determined by
immunohistochemistry, and a computer-assisted image
analysis program. The Mann-Whitney test was used to
compare inflammation grades and myeloperoxidase
levels among groups, and ANOVA was used to verify
the variance over time, with the level of significance set
at 5% (p<0.05) for both tests. Enemas containing
curcumin improved the inflammation of the mucosa
without a faecal stream and reduced the tissue contents

of MPO. MPO tissue levels did not vary with time or
between the concentrations of curcumin used. Enemas
with curcumin improved the inflammation of the colonic
mucosa, reduced the inflammatory grade and decreased
the tissue content of MPO in colon segments without a
faecal stream.
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Introduction

Glotzer et al. (1981) were the first to describe the
development of an inflammatory process in the mucosa
of colon segments devoid of a faecal stream (Glotzer et
al., 1981). They termed this new form of inflammatory
bowel disease (IBD) diversion colitis (DC). Short-chain
fatty acids (SCFAs), particularly butyrate, are the main
energy source for colonocytes (Roediger and Nance,
1990). SCFAs account for more than 80% of the energy
fuel needs in the cells of the colonic epithelium and are
required to maintain their energetic metabolism and
other specialized functions, such as cell signalling, gene
transcription and protein synthesis (Oliveira-Neto and
Aguilar-Nascimento, 2004). In colon segments devoid of
a faecal stream, the absence of dietary fibres prevents the
formation of SCFAs and their absorption and use by
epithelial cells (Oliveira-Neto and Aguilar-Nascimento,
2004). 

The molecular mechanisms by which the deficiency
of SCFAs leads to the appearance of DC are still
controversial (Martinez et al., 2010a). Recent studies
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have shown that absence of SCFAs modifies the
energetic metabolism of the mitochondrial respiratory
chain of colonocytes, leading to an increase in the
production of reactive oxygen species (ROS) (Martinez
et al., 2010a). ROS are harmful to the cells of the colonic
mucosa and may cause dysfunction in various defence
systems that are present in the barrier of the colonic
epithelium (Nonose et al., 2009; Martinez et al., 2010b;
Kadri et al., 2013). The intestinal epithelium has
intrinsic antioxidant systems to neutralize the increased
production of ROS and avoid oxidative stress. However,
it has been shown that the antioxidant systems present in
the colonic mucosa are deficient compared with those in
other organs and tissues, resulting in a greater
vulnerability of the colonic mucosa to oxidative stress
(Tham et al., 2002). The resulting oxidative stress can
break down the different lines of defence that form the
epithelial barrier of the colonic mucosa. Other studies
have shown that oxidative stress can lead to reductions
of the mucus layer and modifications of the mucin types
that cover the colonic mucosa in experimental models of
DC (Nonose et al., 2009; Martinez et al., 2010b). It has
also been shown that the overproduction of ROS can
damage the protein constituents of tight and adherence
junctions, allowing bacterial infiltration into the sterile
submucosa to trigger an inflammatory response
(Martinez et al., 2012; Kadri et al., 2013). The
application of enemas containing substances with
antioxidant activity to colon segments with colitis can
reduce the levels of oxidative stress and preserve the
protein constituents of the epithelial barrier (Caltabiano
et al., 2011; Cunha et al., 2011; Martinez et al., 2015;
Trujillo et al., 2016).

Curcumin is a substance derived from the rhizome of
Curcuma longa and has been shown to be one of the
most promising natural antioxidants (Aggarwal et al.,
2007; Samuhasaneeto et al., 2009). Curcumin is able to
relieve symptoms, reduce inflammatory activity and
maintain sustained clinical responses in patients with
IBD (Ali et al., 2012; Vecchi Brumatti et al., 2014).
Although the effects of curcumin administration have
been evaluated in patients and experimental models of
chemical-induced colitis, to the best of our knowledge,
the topical effects of curcumin have not been evaluated
in an experimental model of DC (Zeng et al., 2013; Lang
et al., 2015). Thus, the objective of this study was to
evaluate the effects of enemas containing curcumin on
the colonic mucosa in an experimental model of DC.
Materials and methods

Ethics

The experiments were performed in accordance with
the principles outlined by Federal Law number 11,794
(10/08/2008) and the Brazilian College for Animal
Experimentation (COBEA) and were approved by the
Ethics Committee in Animal Research of São Francisco
University (Number 22.11/07). 

Animals

Thirty-six male specific pathogen-free Wistar rats
(300-350g) were obtained from the São Francisco
University School of Medicine barrier facility and were
maintained on a light/dark cycle of 12 hours and fed a
standard rodent chow diet. The rats were deprived of
food, but not water, for 12 h prior to the surgical
procedure. 
Surgical technique

The diversion of the faecal stream was performed in
all animals under general anaesthesia, which was
induced by an 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 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 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 the distal stoma
to the skin, the distal colon was cleaned by means of an
infusion of a physiological saline until the faecal
contents were completely removed. The abdominal
incision was closed in two stages (the aponeurosis and
the skin). In this way, two colostomies were performed:
the proximal colostomy, which served as a terminal
colostomy with intestinal transit, and the second
colostomy, which served as a distal stoma devoid of a
faecal stream. Rats were maintained in individual cages,
without application of antiseptic ointments in the
surgical incision, as well as the use of bandage covering
the abdominal incision. The stoma and the surgical scar
were left exposed and the fecal wastes around the stoma
were removed daily to allow assessment of healing
between the stoma and skin. All animals were weighed
daily and they did not receive analgesic, antibiotic or
anti-inflammatory substances in order to not interfere
with the inflammatory neutrophil infiltrate (tissue
myeloperoxidase levels).
Experimental groups

Fig. 1 shows the distribution of our experimental
groups. Thirty-six animals were divided randomly into
three groups of 12 rats each. In the first group, the
animals were subjected to an application of enemas with
0.9% saline warmed to room temperature (control
group). The second and the third groups of animals
(experimental groups) received daily applications of
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enemas containing 20 mL of an oily extract of curcumin
(Sigma-Aldrich, St Louis, MO, USA) in two different
concentrations (50 mg/kg/day and 200 mg/kg/day,
respectively). In all animals, the application of
intervention solutions was carried out with the aid of an
infusion pump (KD Scientific Inc., Holliston, MA, USA)
at a controlled infusion rate of 20 mL/min. In each of the
three experimental groups, six animals were sacrificed
after two weeks, and the other six after four weeks. 
Sample collection

Upon completion of the pre-determined irrigation
period (two or four weeks), 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 colon without a
faecal stream. The removed specimen, which measured
approximately 4.0 cm, was longitudinally opened
through the anti-mesenteric border, fixed to a piece of
cork and subjected to histological and immunohisto-
chemical studies. After removal of the surgical
specimen, the anesthetized animals were submitted to
euthanasia by intracardiac infusion of lethal doses of
thiopental.
Histological techniques

The fragments designated for histological study were
kept in 10% formaldehyde for 48 h at room temperature
to ensure proper specimen fixation. Then, the specimens
were dehydrated by exposure to increasing
concentrations of ethanol and were embedded in

paraffin. From each block, two 5-µm-thick fragments
were cut with the aid of a manual microtome (Leica RM
2235, Leica do Brasil Importação e Comércio Ltda., São
Paulo, Brazil) for slide mounting. One slide was stained
with haematoxylin-eosin (HE) and sent for a
histopathological evaluation for the presence of colitis,
as well as for an assessment of the degree of tissue
inflammation. The second slide was intended for
immunohistochemistry studies to detect the tissue
expression of myeloperoxidase (MPO). 

All slides were analysed with an ordinary optical
microscope (Eclipse DS-50, Nikon Inc., Osaka, Japan)
by a pathologist with experience in diagnosing IBD who
was blinded to the origin of the material and the study
objectives. Histological photographs were taken using a
digital video camera (DS-Fi-50, Nikon Inc., Osaka,
Japan) previously attached to the microscope body. All
specimens analysed were photographed with a final
magnification of 200×. The reading of each slide was
always conducted in a histological field showing at least
three intact and contiguous colonic glands. For each
slide, three distinct histological fields were evaluated.
The diagnosis of colitis and the assessment of the degree
of tissue inflammation were determined based on
histological (modified) criteria that were previously
described by Akgun et al., (2005) (Table 1). The
following stratification for the histological degree of
tissue inflammation was adopted: 0-3, mild; 4-6,
moderate; and 7-9, severe.

For the immunohistochemical study, all blocks were
sectioned in 5-µm-thick sections obtained from colon
segments treated with the intervention solutions. These
sections were deposited on previously salinized slides
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Fig. 1. Experimental
groups.



identified with the number of the rat and the group to
which it belonged. The slides were diaphanized and
rehydrated, and antigen retrieval was performed using
Trilogy solution (Cell Mark Inc., Rocklin, CA, USA).
Next, the slides were rinsed with distilled water and
subsequently immersed in PBS solution for 10 min
before being dried with filter paper. Endogenous
peroxidases were blocked using 3% hydrogen peroxide
(H2O2) in a humidified chamber at room temperature for
10 min. Further washing was performed with PBS for 10
min. After this process, the slides were left at room
temperature for 10 min and then washed with PBS again
for 5 min. The primary polyclonal anti-MPO antibody
(Dako do Brasil Ltda., São Paulo, Brasil) with cross-
reactivity for rat protein was diluted 1:100 in saline
containing bovine serum albumin (1%). All slides were
coated with 100 µL of this solution and left at room
temperature for 2 h. 

Following exposure to the primary antibody, the
slides were rinsed twice with distilled water and twice
with PBS buffer (2 min/time). Then the slides were
incubated with an avidin-biotin system (secondary
antibody) from the LSAB + Kit System-HRP (Dako do
Brasil Ltda., São Paulo, Brazil) with a 35-min period of
exposure for each reagent, and then the samples washed
twice with PBS. The section processing was performed
using the Liquid DAB + Substrate Kit (Dako do Brasil
Ltda., São Paulo, Brazil) at a dilution of one drop of
chromogen solution in 1 µL of buffer solution. A total of
100 µL of the chromogen was added over the sections
for a period of 5 min at room temperature. After
processing, the sections were washed in running water
and counterstained with Harris haematoxylin for 30 s.
The slides were then washed again in running water to
remove excess dye. Finally, the slides were dehydrated
in three baths with increasing concentrations of alcohol
and two baths of xylene. The slides were then mounted
with coverslips and resin.

The results of an immunostaining were considered to

be positive when a diffuse brownish colour with spots of
varying intensity and a homogeneous distribution in
neutrophils was observed. As recommended by the
manufacturer, a negative control slide was prepared
without the addition of the primary antibody, and a
positive control slide was prepared using human
appendix with acute appendicitis. 
Computer-assisted image processing

Tissue myeloperoxidase level was quantified using a
computer-assisted image processing system, which was
always performed in a focal field in which there were at
least six complete and contiguous colonic crypts, in
samples with a magnification of 200x. The images
selected were captured on a video camera that had been
coupled to an optical microscope. These images were
processed and analysed using the NIS-Elements 3.1
software program (Nikon Inc., Osaka, Japan) installed
on a microcomputer. Using coloured histograms in an
RGB system, the software determined the colour
intensity based on the number of pixels in each field
selected and transformed the final data into the percent
expression for the analysed fields (%/fields). The final
value for each field measured in the colonic segments of
the three experimental groups was the mean of the
values found in three different fields.
Statistical analysis

The statistical analysis of the results was performed
by setting the significance level at 5% (p<0.05). The
data from each colon segment analysed in each
experimental group were expressed as the mean values
with the respective standard error and were analysed
using the BioStat for Windows statistical software
program (version 5.0). The Mann-Whitney U-test was
used to compare the histological inflammatory grade and
the tissue content of MPO in the experimental groups.
To analyse the variance in MPO expression between the
different experimental groups, ANOVA was used with
the Newman-Keuls post-test.
Results

In the early days of postoperative, some animals
showed transitional periods of piloerection, especially
when handled. In the first two or three days they were
quieter (with less movement) in the cage. We attribute
this piloerection to the stress of handling and maybe
some degree of pain. All animals, regardless of the
experimental group to which they belonged, showed loss
of weight between 15 and 30 g in the first four days after
surgery. This weight loss was attributed to the anesthetic
and surgical stress and probably the presence of pain,
since analgesics and anti-inflammatories were not used.
After the 5th day postoperative the animals were gaining
weight gradually until the date scheduled for euthanasia
(2 or 4 weeks). No animal showed surgical wound
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Table 1. Variables used for stratifying the histological degree of tissue
inflammation.

Variable Score Histological findings

Epithelial loss 0 No epithelial loss
1 Loss of <5% of the epithelial surface
2 Loss of 5%-10% of the epithelial surface
3 Loss of >10% of the epithelial surface

Integrity of colon glands 0 Intact crypts
1 Loss of <10% of colon glands
2 Loss of 10%-20% of colon glands
3 Loss of >20% of colon glands

Inflammatory infiltration 0 Absent
1 Mild
2 Moderate
3 Severe

Modification of the system proposed by Akgun et al. (2005)



infection, stoma dehiscence or stenosis. There were no
deaths in the three experimental subgroups and
replacement of animals was not necessary.

Fig. 2A shows the colonic epithelium without a
faecal stream that was subjected to saline treatment for
four weeks, whereas Fig. 2B shows a colon segment
without a faecal stream that was irrigated with an oily
extract of curcumin at a concentration of 200 mg/kg/day.

Fig. 3 shows the degree of tissue inflammation in the
animals subjected to irrigation with an enema containing
saline, an oily extract of curcumin at a concentration of
50 mg/kg/day and an oily extract of curcumin at a
concentration of 200 g/kg/day for two or four weeks. 

Fig. 4A shows the positive and negative controls and
the tissue expression of MPO in the colonic epithelium
without a faecal stream that was subjected to treatment
with saline for four weeks. Fig. 4B shows the tissue
expression of MPO in a colon segment without a faecal
stream that was irrigated with the oily extract of
curcumin at a concentration of 200 mg/kg/day.

Fig. 5 shows the tissue MPO level found in colon
segments without a faecal stream after treatment with
saline or an oily extract of curcumin (50 mg/kg/day or
200 mg/kg/day) for two or four weeks. The results
showed that irrigation with curcumin at a concentration
of 50 mg/kg/day or 200 mg/kg/day in colon segments

165
Curcumin and diversion colitis

Fig. 2. A. The colonic mucosa devoid of a faecal stream subjected to enema treatment with saline for four weeks. Note the epithelial irregularity with a
“brush border” appearance (HE). B. The colonic mucosa devoid of a faecal stream exposed to an enema with an oily extract of curcumin (200
mg/kg/day) for four weeks. The epithelial colonic surface was lined and regular (HE). A, x 200; B, x 400

Fig. 3. The degree of inflammation in animals irrigated with
enemas containing 0.9% saline, curcumin at 50 mg/kg/day and
curcumin at 200 mg/kg/day for two or four weeks. **: Significant:
Curcumin 200 mg/kg/day<saline (p<0.01). ••: Significant:
Curcumin 200 mg /kg /day<Curcumin 50 mg/kg/day) (p<0.01).
Mann-Whitney test.
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Fig. 4. A. Negative control. B. Positive control for MPO (acute appendicitis). C. Colonic mucosa devoid of a faecal stream subjected to irrigation with
saline for four weeks with loss of the integrity of the colonic epithelium. Black arrows show the expression of MPO in neutrophils (IH-MPO). D.The
colonic mucosa devoid of the faecal stream subjected to irrigation with an oily extract of curcumin (200 mg/kg/day) for four weeks. The colonic
epithelium was still intact, and there was reduced MPO tissue expression (black arrow) (IH-MPO). A-C, x 200; D, x 400

Fig. 5. The tissue contents of MPO in the control group and
groups treated with an oily extract of curcumin at a
concentration of 50 mg/kg/day or 200 mg/kg/day. **: Significant:
Curcumin at 50 mg/kg/day and curcumin at 200
mg/kg/day<saline (p<0.01); †: Significant: Curcumin at 200
mg/kg/day<curcumin at 50 mg/kg/day after both two and four
weeks of intervention (p<0.05). Mann-Whitney test.



devoid of a faecal stream significantly reduced the MPO
level compared with animals in the saline group after
both two and four weeks of treatment (p<0.01).
Discussion

Curcuma longa L. (Zingiberaceae family) rhizomes
have been widely used for centuries in Indian and
Chinese medicine for the treatment of a variety of
inflammatory conditions and other diseases (Vecchi
Brumatti et al., 2014). The major active compounds
present in the Curcuma longa rhizomes are
diferuloylmethane (curcumin, 77%), demethoxy-
curcumin (17%), bisdemethoxycurcumin (3%), and the
recently identified cyclocurcumin (<1%). Curcumin was
first isolated in 1815 and obtained in crystalline form in
1870. The molecular structure of curcumin was
described in 1919, which was also the year that it was
first synthezied (Ali et al., 2012; Kumar et al., 2012). 

Several experimental studies have shown that
curcumin has diverse molecular targets, which supports
the notion that curcumin influences numerous
biochemical and molecular pathways (Kumar et al.,
2012). Among its targets are transcription factors,
growth factors and their receptors, cytokines, enzymes,
and genes that regulate cell proliferation and apoptosis
(Kumar et al., 2012). Curcumin also exhibits strong anti-
inflammatory and antioxidant activities that protect
against oxidative cell injury by inhibiting lipid
degradation, lipid peroxidation and cytolysis (Zeng et
al., 2013; Lang et al., 2015).

These numerous mechanisms of action of curcumin
seem to confer a broad spectrum of pharmacological
actions, including antitumor, anti-inflammatory, and
antioxidant effects. The administration of curcumin
downregulates the expression of proinflammatory
cytokines, such as tumour necrosis factor (TNF-α),
interleukin (IL)-1, IL-2, IL-6, IL-8, IL-12, and
chemokines, most likely through inactivation of nuclear
transcription factor kappa B (NF-κB). Likewise, there
have been reports that curcumin decreases the
inflammation associated with experimental colitis,
leading to a substantial attenuation of the rise in MPO
activity, which is an established marker of inflammatory
cells (mainly polymorphonuclear leukocytes), and TNF-
α. MPO activity is frequently used as an index of the
inflammatory response in the mucosa, and its activity in
the colon is linearly related to neutrophil infiltration
(Ammon and Wahl, 1991; Akgun et al., 2005).
Neutrophilic infiltration represents an important source
of ROS, which are cytotoxic due to their cross-linking of
proteins, lipids and nucleic acids, which causes cellular
damage (Kruidenier et al., 2003). 

Oxidative stress plays a major role in the
pathogenesis of various diseases including myocardial
ischaemia, cerebral ischaemia-reperfusion injury,
haemorrhage, shock, neuronal cell injury, hypoxia, IBD
and cancer. In inflammatory processes of the colonic
mucosa, ROS are produced as part of the host response

to kill bacteria or damage viruses. However, ROS are
produced at excessive levels, and their deleterious
effects are assumed to contribute to barrier dysfunction,
as indicated by a disruption of the composition of the
main components of the colonic epithelium (mucous
layer, tight junctions and adherens junctions), which are
accompanied by functional changes (Kruidenier et al.,
2003; John et al., 2011). ROS are also able to oxidize
membrane phospholipids, leading to the formation of
lipid radicals that can react with molecular oxygen to
form peroxyl radicals, and these ROS can further oxidize
lipids in a chain reaction called lipid peroxidation (John
et al., 2011). 

Recent studies in experimental models of DC have
shown that oxidative stress is related to an initiation
process that leads to the breakage of different lines of
defence that form the epithelial barrier of the colonic
epithelium (Nonose et al., 2009; Martinez et al.,
2010a,b; Kadri et al., 2013). It has been shown that the
exposure of the colonic mucosa to H2O2, a strong
oxidant, can cause damage similar to that described in
different forms of colitis (Desai and Orledge, 2010;
Marques et al., 2010). Conversely, the application of
enemas containing substances with antioxidant activity
in colon segments without a faecal stream proved to be
effective in preventing the development of DC
(Caltabiano et al., 2011; Cunha et al., 2011).

Considering that oxidative stress is related to the
molecular mechanisms that cause DC, the use of natural
substances with antioxidant properties seems to
represent a viable alternative for the treatment of the
disease. The easy bioavailability, low incidence of side
effects and low cost of these substances make it
interesting to evaluate their therapeutic potential.
Curcumin was previously shown to be a potent
scavenger of a variety of ROS, including superoxide
anion radicals, hydroxyl radicals and nitrogen dioxide
radicals (Reddy and Lokesh, 1994; Samuhasaneeto et al.,
2009). It was also shown that curcumin can protect
against oxidative cell injury by inhibiting lipid
degradation, lipid peroxidation and cytolysis in different
animal models (Samuhasaneeto et al., 2009). A study
that evaluated an experimental model of DSS induced-
colitis showed that the anti-inflammatory effects of
curcumin involve a reduction in MPO activity and a
reduction in the number of infiltrating neutrophils, as
well as reduced expression of the IL-1β (Liu et al.,
2013). 

The results of the present study seem to confirm
these findings. To the best of our knowledge, we have
herein provided the first evidence that the daily
application of enemas containing an oily extract of
Curcuma longa effectively prevents the development of
the inflammatory changes described in DC. We found
that animals subjected to the daily application of
curcumin (at either concentration used) showed less
epithelial loss, with the preservation of the regularity of
the colonic luminal epithelium. In contrast, the animals
receiving saline lost cells from the epithelial surface,
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which was irregular and showed an appearance similar
to a "brush border". 

When we compared the changes in the morphology
of the colonic glands, we verified that the animals in the
control group showed irregular colonic glands, with the
highest concentration of mucus within the goblet cells;
in some locations, there was complete loss of the apical
portion of the glands. In the animals subjected to
intervention with an oily extract of curcumin, the colonic
glands were aligned and juxtaposed. When we analysed
the presence of neutrophils in the colonic mucosa, we
found that animals subjected to intervention with
curcumin presented with less neutrophilic infiltration.
When epithelial loss, changes in colonic gland
architecture, and neutrophils that were assessed by a
histological study were assessed together with the aim of
stratifying the findings based on the overall
inflammatory score, we found that irrigation for four
weeks with curcumin led to a significant reduction in
inflammatory scores. These findings suggest that the
improvement in inflammation was related to the use of
curcumin, with better results observed when it was
administered for a longer period of time and at a higher
dose. These results were consistent with the results of
other studies showing that there is increased production
of ROS with the time of diversion of the faecal stream
(Nonose et al., 2009; Martinez et al., 2010a,b; Kadri et
al., 2013). 

Neutrophil infiltration represents one of the different
mechanisms to increase the production of ROS that act
as cytotoxic agents by cross-linking proteins, lipids and
nucleic acids, thus causing cellular damage (Holma et
al., 2001; Salh et al., 2003; Goel et al., 2008). A previous
study showed that in colonic mucosa devoid from faecal
stream the overproduction of ROS are related to increase
in MPO activity (Longatti et al., 2010). The results of
the present study show that the application of enemas
containing curcumin can reduce the intensity of
neutrophil infiltrate measured by tissue level of MPO.
When the infiltration of neutrophils was assessed based
on the expression and tissue content of MPO, we
observed a significant reduction after treatment with
curcumin for two weeks, regardless of the concentration
used. This reduction was more evident when the higher
concentration was applied for a longer period of time.
These results suggest that curcumin is effective for the
treatment of DC and that it can reduce the inflammation
in colonic mucosa devoid from the faecal stream. The
marked reduction of the inflammatory score in colon
tissue sections irrigated with curcumin is correlated with
the reduction in the MPO tissue content. Different
mechanisms can increase the production of ROS in
colon lumen, such as the presence of bacteria as well as
substances derived from cellular metabolism (Jones et al,
2012). Studies have shown that the simple derivation of
the intestinal tract by modifying the metabolism of
colonic epithelial cells also increases ROS production
(Martinez et al., 2010b; Caltabiano et al., 2011).
Although in this study the tissue levels of ROS have not

been measured, it is possible that the effects of curcumin
may be related to its anti-inflammatory and antioxidant
activities previous demonstrated by other authors
(Samuhasaneeto et al., 2009; Trujillo et al., 2016).
Conclusion

The results of this study confirm the anti-
inflammatory effects of curcumin and suggest that the
topical application of the oil extract of curcumin may
represent a new strategy for the treatment of DC.
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