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and rectum that is associated with symptoms such as rectal bleeding, diarrhea, and sometimes abdomi-
nal pain. Theobromine is an alkaloid which is found in coffee beans, cocoa beans, and tea leaves. This
study aims to evaluate the effectiveness of theobromine, compared to prednisolone, in treating inflam-
mation in female rats with UC.

[VETEEE In this experimental study on 24 female Wistar rats, after induction of UC with injection
of acetic acid 4%, rats were divided into four groups: Control, UC, UC+prednisolone (10 mg/kg) and
UC+theobromine (100 mg/kg). All rats were evaluated daily for changes in body weight, the existence of
blood in the stool, and stool consistency. After 10 days, the rats were killed and were examined in terms
of macroscopic lesions and the production of biochemical markers in the intestinal tissue including my-
eloperoxidase (MPO), nitric oxide (NO), malondialdehyde (MDA), total antioxidant capacity (TAC), and
protein content. Analysis of biochemical data was performed by one-way ANOVA, and the data related
to disease severity were analyzed by the Friedman test.

ST The results for the weight factor indicated that the UC group had severe weight loss, and in the
groups treated with theobromine and prednisolone, the weight of rats gradually increased. The dis-
ease severity increased in the UC group but decreased in the treated groups. Macroscopic examination
showed that the tissue wound and bleeding in the treated groups were much lower than in the UC group
and were almost similar to those in the control group. In the UC group, the levels of MPO, NO, and MDA
increased significantly compared to the control group (P<0.05), and treatment with theobromine and

Keywords: prednisolone significantly reduced the level of these markers. In contrast, the TAC and protein content
Ulcerative colitis, decreased in the UC group, compared to the control group, while there was a significant increase in the
Theobromine, Pred-  :  treated groups compared to the UC group.

nisolone, Acetic acid, [@TEIERT Treatment with theobromine and prednisolone can reduce tissue wounds and bleeding, as
Rats ¢ well as the MPO, NO, and MDA levels in female rats with UC.
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Introduction

Icerative colitis (UC) is an inflammatory

disease of the colon and rectum, which is

accompanied by symptoms such as rectal

bleeding, diarrhea, and sometimes abdomi-

nal pain. The treatment of UC is done with
common drugs such as aminosalicylates, steroids, antibiot-
ics, immunomodulators, and serratiopeptidase, which have
side effects such as diarrhea, vomiting, liver and kidney
disorders, pancreatitis, and gastrointestinal ulcers. Theobro-
mine is an alkaloid that is found in coffee beans, cocoa beans,
and tea leaves. This compound has many biological proper-
ties, including antioxidant, anti-inflammatory and anti-tumor
properties. In addition, theobromine is effective in the treat-
ment of diseases such as high blood pressure, asthma, head-
ache, and cancer treatment. Methylxanthine substances such
as caffeine and theobromine are antagonists of adenosine
receptors in the brain, which reduce the effects of adenosine.
Theobromine molecule is structurally similar to the adenos-
ine molecule and can be coupled to G protein receptors that
exert a range of downstream cellular effects through multi-
ple mechanisms. To date, it has not been determined exactly
what factors cause UC, but factors such as heredity, smok-
ing, air pollution, use of birth control pills, and diet can cause
this disease. There is a strong possibility that factors such
as genetic defects, abnormal mucosal immune response, and
intestinal epithelial dysfunction can play a role in UC. This
aims to evaluate the effectiveness of theobromine in treating
inflammation in rats with UC.

Methods

In this experimental study on 24 female Wistar rats, to in-
duce UC, the animal was first briefly anesthetized with ether,
and an AngioJet was inserted into the animal’s rectum. Then,
1-2 mL of 4% acetic acid was injected into the rectum. After
induction, rats were divided into 4 groups including control,
UC, UC+prednisolone (10 mg/kg), and UC+theobromine
(100 mg/kg). All rats were evaluated daily for changes in
body weight, the existence of blood in the stool, and stool
consistency. The mean total changes in these disease sever-
ity factors per day were determined and compared among
the groups. In terms of macroscopic lesions, biochemical
factors such as myeloperoxidase (MPO), nitric oxide (NO),
malondialdehyde (MDA), total antioxidant capacity (TAC),
and protein content were examined. Analysis of biochemi-
cal data was performed by one-way ANOVA, and the data
related to disease severity were analyzed by the Friedman
test. The significance level was set at 0.05 and the data were
reported as Mean+SD.
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Results

The results for the weight factor indicated that the UC
group had severe weight loss, and in the groups treated
with theobromine and prednisolone, the weight of rats
gradually increased. The disease severity increased in
the UC group but decreased in the treated groups. Mac-
roscopic examination showed that the tissue wound and
bleeding in the treated groups were much lower than in
the UC group and were almost similar to those in the
control group. In the UC group, the levels of MPO, NO,
and MDA increased significantly compared to the control
group (P<0.05) and treatment with theobromine and pred-
nisolone significantly reduced the level of these markers.
In contrast, the TAC and protein content decreased in the
UC group, compared to the control group, while there
was a significant increase in the treated groups compared
to the UC group.

Conclusion

In UC induced by acetic acid, the acid destroys the mu-
cosa, resulting in the intestinal bacterial flora easily pene-
trating the underlying layers and leading to inflammation.
As aresult, neutrophils and macrophages are secreted into
the mucous tissue, and neutrophils leads to the production
and secretion of reactive oxygen species. These factors
cause the peroxidation of lipids, increase the permeability
of mucus and blood vessels, increase the entry of neutro-
phils into the mucous tissue, and develop inflammation.
In a study, cinnamon extract reduced the TAC, MPO and
NO in rats with UC, where the reduction was more than
the effect of prednisolone used in our study. Previous
studies showed that UC leads to an increase in the level
of lipid peroxidation and MPO. In a study, treatment with
Fasciola hepatica led to a decrease in the level of these
factors compared to the disease group, which is consis-
tent with our results for theobromine, as it was observed
that theobromine reduced the amount of MPO compared
to the UC group. Overall, it can be concluded that treat-
ment with theobromine and prednisolone can reduce the
adverse effects of acetic acid, by reducing the amount of
tissue wounds, bleeding, MPO, NO, and MDA and in-
creasing the TAC and the protein content.
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2. Nitric oxide (NO)

3. Malondialdehyde (MDA)

4. Thiobarbituric acid (TBA)

5. Total antioxidant capacity (TAC)

6. Fluorescence recovery after photobleaching (FRAP)
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10. Reactive oxygen species (ROS)
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