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ABSTRACT
Background/Aims: This study aimed to investigate the possible positive effects of arbutin in a trinitrobenzene sulfonic acid (TNBS)-
induced experimental colitis model, to compare it with mesalazine, which is used in treating inflammatory bowel disease and to observe 
the effect of its concomitant use.
Materials and Methods: Forty Wistar albino species male rats were randomized into 5 groups as control, colitis, colitis + arbutin (Arb), 
colitis + mesalazine (Mes), and colitis + mesalazine + arbutin (M+A). Proinflammatory cytokines [interleukin (IL)-6, IL-1β, tumor necrosis 
factor alpha (TNF-α)] and oxidant/antioxidant parameters [malondialdehyde (MDA), superoxide dismutase inhibition (SOD) inhibition, 
myeloperoxidase (MPO), and catalase, glutathione peroxidase (GPx)] were processed from the samples. Histopathological evaluation 
evaluated goblet cell reduction, cellular infiltration, and mucosal loss.
Results: When the treatment groups and the TNBS group were compared, statistical significance was achieved in MDA, MPO, SOD inhi-
bition, GPx values, IL-6, IL-1β and TNF-α levels. Histopathological evaluation revealed a statistically significant decrease in the mucosal 
loss value in the group where mesalazine and arbutin were used together compared to the TNBS group.
Conclusion: Our study’s results elaborated that using arbutin alone or in combination with mesalazine produced positive effects in 
colitis-induced rats.
Keywords: Arbutin, experimental animal model, mesalazine, ulcerative colitis

INTRODUCTION
Ulcerative colitis (UC) is an inflammatory disease that 
affects the gastrointestinal tract becomes chronic and 
progresses with relapses. Its etiology and pathogen-
esis still need to be fully elucidated. However, in recent 
years, significant progress has been made in revealing the 
pathogenesis of the disease. Genetics, immunological 
factors, intestinal flora, and environmental characteristics 
are thought to play a role in the etiology. Treatment of UC 
is non-specific. In general, it is based on agents with anti-
inflammatory activity.1,2 The main goals of treatment in 
UC are to achieve remission, increase the patient’s qual-
ity of life, and prevent complications that may develop.3 
Experimental colitis models, particularly 2,4,6 trinitroben-
zene sulfonic acid (TNBS), have been utilized in various 
experimental animal models; a single fast, reliable, and 
reproducible method is essential for exhibiting pharma-
cological approaches to UC.4

Experimental and clinical studies show that triggering 
oxidative stress advances the development of IBD. There 
is a correlation between the increase of reactive oxygen 
species in UC and the degree of inflammation. Oxidative 
stress damages the gastrointestinal mucosa and bacterial 
invasion, stimulating the immune response and initiating 
IBD.5,6

Anti-inflammatory agents and antioxidant defense 
mechanisms positively affect the course of IBD by pre-
venting the initiation of lipid peroxidation, forming free 
radicals, and increasing cytokines.7 Mesalazine, 5-ami-
nosalicylic acid (5-ASA), is the standard for treating 
uncomplicated, mild to moderate UC. Meta-analyses of 
randomized controlled trials have shown the superiority 
of mesalazine over placebo and rectal steroids in both 
remission and maintenance therapy in the treatment 
of UC.
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Mesalazine can be administered rectally through sup-
positories, foams, or enemas.8,9 It is a β-glucoside derived 
from arbutin hydroquinone (HQ; 1,4-dihydroxybenzene), 
which is obtained from the leaves of various plants, such 
as blueberries. The leaves of these plants have tradition-
ally been used for many years by the natives of China and 
the American continent as folk remedies, especially for 
wound healing and treating urinary tract infections.10-15 
Arbutin has been shown to have long-term free radi-
cal removal properties and protective properties from 
oxidative stress by inhibiting lipid peroxidation.10,13,16 
Studies on arbutin have shown that it increases the anti-
inflammatory effects of corticosteroids and indometha-
cin. In addition, arbutin reduces free radical formation 
in neutrophils and decreases enzyme release from neu-
trophils in experimental arthritis and in vitro studies.17 
Experimental studies on intestinal epithelial cells have 
shown that arbutin increases cell viability.18

Although oxidative stress and antioxidant power level are 
in balance under physiological conditions, this balance is 
disrupted in the direction of oxidative damage in UC pro-
cesses, disrupting the occurring inflammation process, 
increasing tissue damage, and prolonging the healing 
period. Therefore, biochemical analysis of oxidative dam-
age and antioxidant biomarkers glutathione peroxidase 
(GPx), malondialdehyde (MDA), superoxide dismutase 
inhibition (SOD), myeloperoxidase (MPO), and catalase 
(CAT) levels, together with histopathological evalua-
tion, reveals the positive efficacy of treatments applied 
against ulcerative colitis at the tissue level.

The study aimed to compare the positive effect of arbutin 
against induced UC with routine mesalazine therapy and 
combined therapy.

MATERIALS AND METHODS
This study was carried out in Aydın Adnan Menderes 
University Faculty of Medicine Experimental Animals 
Laboratory using a total of 40 Wistar albino species male 
rats with weights ranging from 250-400 g obtained from 
Aydın Adnan Menderes University Faculty of Medicine 
Experimental Animals Laboratory (ethical approval: 

HADYEK dated May 27, 2021, and 64583101/2021/073), 
biochemical analyses were performed in Aydın Adnan 
Menderes University Faculty of Medicine Physiology 
Laboratory, and histopathological analyzes were per-
formed in Aydın Adnan Menderes University Faculty of 
Medicine Pathology Laboratory. The animals were allowed 
to be in pre-experimental cages in a controlled room with 
a 12-hour light–darkness cycle. They were fed with stan-
dard rat feed and allowed to drink water from the fad. 
After the environment was adapted, all the animals were 
starved 12 hours before the experiment, and the experi-
ment was started (Table 1).

Sham Control Group
Rats in this group were not exposed to colitis. Saline was 
administered intragastric and rectal by cannula.

Colitis Group
The intestines of rats in this group and treatment groups 
were emptied, under ketamine (90 mg/kg) and xylazine 
(10 mg/kg) anesthesia, diluted in 0.8 mL saline of 25 mg 
of TNBS. The solution, prepared by dissolving in 37% eth-
anol, was given by entering 8 cm inside the anal orifice 
with the help of a polyethylene cannula.19,20 No therapeu-
tic agents were administered to rats in the colitis group.

Colitis + Mesalazine Group
The first 100 mg/kg mesalazine administration was per-
formed intragastric 3 times, 6 hours after colitis first 
gavage was performed.

Colitis + Arbutin Group
Arbutin 250 mg/kg was administered intragastrically 
3 times, the first of which was 6 hours after colitis first 
gavage was performed.

Colitis + Mesalazine + Arbutin Group
In the first one, 6 hours after the formation of colitis, 
3  times 100 mg/kg mesalazine and 250 mg/kg arbutin 
administration were performed intragastric route.

Colitis was formed in all rats in the treatment groups, 
and no therapeutic agents were given before colitis was 
formed. Induction of experimental colitis was performed 
by applying the procedure in the colitis group. Seventy-
two hours after colitis was formed, rats were sacrificed 
under ketamine xylazine anesthesia. At the end of the 
process, colon tissue was taken from the rats, and the 
experiment was terminated.

Main Points
•	 Arbutin has anti-inflammatory and antioxidant effects.
•	 Arbutin has a protective and therapeutic effect on colitis.
•	 Colon structure deteriorated with trinitrobenzene sulfonic 

acid is healed by arbutin administration.
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The tissues for biochemical analysis were quickly taken to 
a −80°C freezer and preserved until the analysis day. On 
the day of the analysis, homogenization of the tissues in 
phosphate buffer (1 : 20) was performed, and procedures 
were performed in accordance with the instructions 
inside the kits. Kits (BioVision, Milpitas, Calif, USA) was 
used to measure tissue GPx, MDA, SOD, MPO, and CAT 
levels. Tissue samples were followed by instructions with 
ScienceCell (Calif, USA) brand rat ELISA kits to measure 
interleukin-1 beta (IL-1β), interleukin-6 (IL-6), and tumor 
necrosis factor alpha (TNF-α) levels. All tests were ana-
lyzed with the help of the “Diagnostic Automation, Inc./
ELx800TM” brand microplate reader.

The tissues were detected in 10% neutral buffered for-
malin and taken to routine tissue follow-up. After this 
procedure, 4 μm thick sections were prepared with rotary 
microtomes from tissue samples embedded in paraf-
fin blocks. These sections were stained with hematoxy-
lin eosin (HE) and evaluated at magnifications of ×4, 
×10, ×20, and ×40 under the light microscope (BX51, 
Olympus, Tokyo, Japan). The evaluation was made by a 
single pathologist blindly without knowing the groups 
in the study. In the evaluation, semiquantitative scoring 
was performed according to the criteria used in an earlier 
study by Appleyard and Wallace (Table 2).21

Statistical Analysis
All statistical evaluation of our study was performed 
using GraphPad Prism (version 7.04, GraphPad Software 

Inc., San Diego, Calif, USA) program. One-way analysis 
of variance was used for statistical evaluation between 
groups. In the interpretation of the values and the mul-
tiple comparisons of the group values, “Tukey’s mul-
tiple comparisons,” “Dunnett’s multiple-comparisons,” 
and “Sidak’s multiple comparisons” tests were applied. 
The values of the groups were expressed as standard 
deviations ± mean, and P < .05 was considered statisti-
cally significant. Excel (Microsoft, Wash, USA) program 
was used to prepare the graph showing the weight 
change and to determine the average values. The dis-
tributions of biochemical measurements were evalu-
ated by the Shapiro–Wilk’s test and skewness/kurtosis 
statistics.

RESULTS
Catalase level results showed the lowest values in the 
colitis group, although there was no statistically signifi-
cant difference between the control group and the colitis 
and treatment groups (P > .05) (Figure 1A).

Increase has been observed in colon GPx levels in all 
treatment groups compared to the TNBS group (P < .05). 
We found an increase in GPx level (P < .005) compared 
to the TNBS group in the group that received mesalazine 
alone, a significant increase in GPx level compared to the 
TNBS group in the group that underwent mesalazine + 
arbutin (P < .01), and increase in the GPx level compared 
to the TNBS group in the group that received arbutin-
alone (P < .05) (Figure 1B).

Table 2.  Scoring Criteria Used in the Pathological Microscopic Evaluation

Score Loss of Mucous Membranes Cellular Infiltration Crypt Abscess Goblet Cell Reduction (Necrosis/Ulceration)

0 No No No No

1 Under 5% Few Apparent Apparent

2 5%-10% Middle - -

3  Over 10% Apparent - -

Table 1.  Experimental Diagram

Hour 0 Hour 6 Hour 30 Hour 54 Hour 72

Sham control Intrarectal saline First saline gavage Second saline gavage Third saline gavage Sacrification

TNBS Colitis induced – – – Sacrification

Mes Colitis induced First Mes gavage Second Mes gavage Third Mes gavage Sacrification

Arb Colitis induced First Arb gavage Second Arb gavage Third Arb gavage Sacrification

Mes + arb Colitis induced First Mes + arb gavage Second Mes + arb gavage Third Mes + arb gavage Sacrification
Arb, arbutin; Mes, mesalazine; TNBS, trinitrobenzene sulfonic acid.
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We found a statistically significant decrease in SOD inhi-
bition in all treatment groups compared to the TNBS 
group (P < .05). This difference was significant in the 
group applied together with arbutin + mesalazine (P < 
.005) (Figure 1C).

Colon MPO levels were found to be highest in the TNBS 
group (P < .001). Both treatments applied caused a sig-
nificant reduction, but there was no statistical difference 
between them (P > .05) (Figure 1D).

We found a decrease in MDA in all treatment groups 
compared to the TNBS group (P < .005). This significance 

is highest in arbutin + mesalazine group (P < .001) 
(Figure 2A).

We found a statistically significant decrease in tissue 
IL-1β levels in treatment groups against TNBS group (P < 
.01). When the treatment groups were compared among 
themselves, there was no significant difference in IL-1β 
levels between the treatment groups (P > .05) (Figure 2B).

There was a statistically significant decrease in tissue 
IL-6 levels in all treatment groups compared to the TNBS 
group (P < .005). This difference was more significant 
in the group that received mesalazine alone (P < .001) 
(Figure 2C).

Figure  1.  (A) Distribution of catalase values in study groups, (B) 
distribution of glutathione peroxidase values in study groups, (C) 
distribution of superoxide dismutase inhibition inhibition values in 
study groups, and (D) distribution of myeloperoxidase values in study 
groups. Arb, arbutin; Mes, mesalazine; TNBS, trinitrobenzene sulfonic 
acid.

Figure  2.  (A) Distribution of malondialdehyde values in working 
groups, (B) distribution of interleukin (IL)-1 β values in working 
groups, (C) distribution of IL-6 values in working groups, (D) 
distribution of tumor necrosis factor alpha values in study groups. 
Arb, arbutin; Mes, mesalazine; TNBS, trinitrobenzene sulfonic acid.

Table 3.  Biochemical Parameter Values

Control TNBS Mes Arb M + A

MPO (mU/mL) 373 000 ± 71 621 701 000 ± 61 031 410 333 ± 39 807 385 833 ± 66 406 357 167 ± 81 263

CAT (mU/mL) 126 167 ± 27 088 102 833 ± 17 394 93 666 ± 19 551 96 666 ± 20 412 99 000 ± 21 410

GPx (mU/mL) 870 667 ± 83 377 412 167 ± 38 602 605 000 ± 81 545 530 167 ± 75 358 570 667 ± 55 164

IL-1β (pg/g) 1092 670 ± 129 728 1613 670 ± 163 867 1152 170 ± 226 414 1102 500 ± 256 475 1109 000 ± 186 654

IL-6 (pg/g) 6950 ± 1059 13 083 ± 2235 7866 ± 1032 8500 ± 1663 8383 ± 1479

MDA (nmol/g) 71 833 ± 19 446 240 333 ± 39 195 146 167 ± 35 391 153 833 ± 30 393 127 000 ± 24 025

SOD inhibition (%) 21 166 ± 7082 56 000 ± 12 280 39 833 ± 5845 40 333 ± 7501 31 000 ± 7375

TNF-α (pg/g) 1179 330 ± 140 773 2014 650 ± 242 701 1386 670 ± 157 504 1425 920 ± 219 728 1245 830 ± 148 817
Arb, arbutin; CAT, catalase; GPx, glutathione peroxidase; IL, interleukin; MDA, malondialdehyde; Mes, mesalazine; MPO, myeloperoxidase; SOD, superoxide 
dismutase inhibition; TNBS, trinitrobenzene sulfonic acid; TNF-α, tumor necrosis factor-alpha. 
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The decrease in tissue TNF-α was statistically significant 
in all treatment groups compared to the TNBS group 
(P <  .005). This difference was significant in the groups 
treated together with mesalazine and arbutin + mesala-
zine alone (P < .001) (Figure 2D).

All biochemical results are given in Table 3.

In histopathological tissue analysis, no statistically sig-
nificant decrease in goblet cell reduction in the treat-
ment groups against the TNBS group (P > .05) has been 
detected. Although there was an observational difference 
in the group in which mesalazine and arbutin were used 
together, there was no statistically significant difference 
(P > .05) (Figure 3A). Although cellular infiltration values 
were observed in histopathological evaluation compared 
to the TNBS group in the treatment groups, there was no 
significance (P > .05) (Figure 3B). In the histopathological 
evaluation of mucosal losses, although there was an obser-
vational difference in the arbutin and mesalazine groups 
alone compared to the TNBS group, there was no statis-
tically significant decrease (P > .05). In the group where 
mesalazine and arbutin were used together, we found 

a statistically significant decrease in the mucosal loss 
value compared to the TNBS group (P < .05) (Figure 3C). 
Histopathological microscopic images are given in Figure 4.

Figure  3.  (A) Distribution of goblet cell reduction values in study 
groups. (B) Distribution of cell infiltration values in study groups. 
(C) Distribution of mucosal loss values in study groups.

Figure 4.  (A) Column with a normal appearance in the control group (HE,  ×40). (B) Colon with extensive ulceration (above 10%), lyricin 
cellular infiltration, and Goblet cell reduction in the TNBS group (HE, ×40). (C) Ulceration (5%-10%) in the mesalazine-treated group, colon 
with moderate cellular infiltration (HE, ×40). (D) Ulceration (5%-10%) in the Arbutin-treated group, colon with moderate cellular infiltration 
(HE, ×40). (E) Ulceration (less than 5%) in the group treated with mesalazine and arbutin, colon with minimal cellular infiltration (HE, ×40).
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All histopathological results are given in Table 4.

DISCUSSION
In our study, we investigated the possible positive 
effects of arbutin in the TNBS-induced experimental 
colitis model. We compared it with mesalazine used in 
the treatment of IBD and observed the effect of using 
it together. Proinflammatory cytokines (IL-6, IL-1β, 
TNF-α) and oxidant/antioxidant parameters (MDA, 
MPO, SOD inhibition, CAT, GPx) were processed in the 
study groups. In histopathological evaluation, goblet 
cell reduction, cellular infiltration and mucosal loss were 
evaluated. When the treatment groups were compared 
with the TNBS group, statistical significance was 
achieved in MDA, MPO, SOD inhibition, GPx values, IL-6, 
IL-1β, and TNF-α levels. In histopathological evaluation, 
a statistically significant decrease in mucosal loss was 
observed in the group where mesalazine and arbutin 
were used together compared to the TNBS group.

In our study, mesalazine, arbutin and mesalazine + arbutin 
were given 6 hours after TNBS application. Pontell et al22 
in their study, showed that inflammation began 3 hours 
after TNBS injection into the ileal lumen and that the 
immediate damage caused by TNBS in the mucosa was 
rapidly reversed (<1 day).

In our we study found a statistically significant decrease 
in tissue MDA value in all treatment groups compared 
to the TNBS group. In the in vitro study of Takebayashi 
et al16 with arbutin, they reported that arbutin exerts anti-
oxidant activity comparable to, or even more potent, than 
hydroquinone. In the gentamicin-induced experimental 
nephrotoxicity study conducted by Emadi et al,23 it was 
reported that the administration of arbutin prevented 
gentamicin-induced nephrotoxicity, and microscopic, 
oxidant, and antioxidant parameters supported the 
results. In our study, arbutin’s antioxidant efficacy was 
determined by biochemical and histopathological analy-
ses. In the Alzheimer’s model conducted by Dastan et al,24 
MDA levels decreased in the group that used arbutin as a 
preservative.

In our study, although tissue CAT levels were higher in the 
control group compared to colitis and treatment groups, 
there was no statistically significant difference. In a study 
conducted by Seyfizadeh et al25 with arbutin in Hep-G2 
cells, it was observed that the administration of arbutin 
increased CAT and SOD levels and decreased MDA lev-
els. In an experimental ethanol-induced liver injury model 
study conducted by Wang et al,26 a significant increase in 
SOD and GPx levels was found in rats treated with arbu-
tin, and it was also shown that the levels of the inflamma-
tory cytokines TNF-α and IL-6 decreased significantly in 
rats treated with arbutin.

We found a statistically significant decrease in MDA value 
in all treatment groups compared to the TNBS group. As 
for the SOD inhibition value, there was a statistically sig-
nificant decrease in all treatment groups compared to the 
TNBS group, consistent with the increase in SOD levels 
shown in the studies.

Our study found a statistically significant increase in 
tissue GPx levels in all treatment groups compared to 
the TNBS group and a statistically significant decrease 
in TNF-α, IL-6, and IL-1β levels in all treatment groups 
compared to the TNBS group. In the lipop​olysa​cchar​
ide-i​nduce​d experimental lung injury model conducted 
by Ye et al27 in rats, it was observed that the level of SOD 
increased and the MDA level decreased in the rats treated 
with arbutin compared to the control group. The inflam-
matory cytokines TNF-α, IL-6, and IL-1β were reduced 
in arbutin-treated mice compared to the control group.

In Bian et  al’s28 experimental model of lipop​olysa​ccha-
ride-i​nduce​d sepsis pneumonia in mice, it was observed 
that MPO and MDA levels decreased in mice treated with 
arbutin and levels of the inflammatory cytokines TNF-α, 
IL-6, and IL-1β in mice treated with arbutin. These results 
support our study and show that oxidative damage 
markers and inflammatory parameters are reduced.

In our study, no therapeutic agent was given before the for-
mation of experimental colitis, and arbutin administration 

Table 4.  Histological Parameter Values

Control TNBS Mes Arb M + A

Goblet cell reduction 0.000 ± 0.000 1.000 ± 0.000 1.000 ± 0.000 1.000 ± 0.000 0.625 ± 0.517

Cellular infiltration 0.375 ± 0.517 2.500 ± 0.534 2.375 ± 0.517 2.125 ± 0.353 2.000 ± 0,000

Mucosal loss 0.000 ± 0.000 2.875 ± 0.353 2.375 ± 0.517 2.375 ± 0.517 1.500 ± 0.534
Arb, arbutin; Mes, mesalazine; TNBS, trinitrobenzene sulfonic acid.
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of 250 mg/kg was performed intragastric 3 times, the first 
of which was 6 hours after the experimental colitis was 
formed. Although histopathological examination revealed 
observational differences in goblet cell reduction and cel-
lular infiltration in the treatment groups compared to the 
TNBS group, there was no statistically significant differ-
ence. A statistically significant decrease in the mucosal 
loss value was found in the group using mesalazine and 
arbutin together compared to the TNBS group. In the 
experimental study in which the gastroprotective prop-
erty of arbutin was examined by Taha et al,29 30 and 60 
mg/kg arbutin was administered orally for 14 days. This 
study observed decreased ulcer area, submucosal edema, 
and leukocyte infiltration in rats treated with arbutin. 
The MDA levels in the stomach tissue decreased in rats 
treated with arbutin. The study observed that TNF and 
IL-6 levels increased in ulcerated rats compared to the 
control group, while they did not increase in rats treated 
with arbutin.

Our study found that TNF-α, IL-6, and IL-1β levels 
decreased statistically significantly in all treatment 
groups compared to the TNBS group. These results show 
that the anti-inflammatory property of arbutin is effec-
tive on the intestinal mucosa. In our study, it is essential 
that the anti-inflammatory properties of arbutin as well 
as the antioxidant properties of arbutin, were shown in 
the intestinal tissue and that arbutin and mesalazine were 
administered together and compared with other groups. 
Unlike other studies, the fact that we have administered 
arbutin in 3 repeated doses instead of in the form of low 
doses for a long time in the dose of 250 mg/kg may also 
be a guide for the use in the acute treatment of IBD exac-
erbations. In a dextran sodium sulfate (DSS)-induced 
experimental colitis model study conducted by Zhang 
et  al30 in mice, intragastric arbutin was administered in 
doses of 50 mg/kg and 100 mg/kg for 7 days to mice 
with experimental colitis. In histopathological examina-
tion, The total histological colitis score was calculated by 
scoring the severity, degree of inflammation, crypt dam-
age, and participation in percentage. Histopathological 
improvement was detected in the groups treated with 
arbutin. Wang et  al31 conducted a DSS-induced experi-
mental colitis model study in mice that evaluated the 
anti-inflammatory properties of arbutin. In the study, 
intragastric arbutin was administered to mice with exper-
imental colitis for 7 days at doses of 50 mg/kg and 100 
mg/kg. The results were evaluated by comparing them 
with sulfasalazine. Histopathological examination evalu-
ated goblet cell loss, crypt loss, epithelial damage, and 
mucosal infiltration and scored. In the group treated with 

arbutin, histopathological examination showed signifi-
cant improvement. In our study, unlike these 2 studies, 
we created the experimental colitis model with TNBS. We 
used mesalazine instead of the sulfasalazine Wang et al31 
used and compared it to arbutin. We also compared it 
with other groups by applying arbutin and mesalazine 
together. The total dose of arbutin administered in our 
study was similar to the maximum total dose of Wang 
et al.31 Although histopathological examination revealed 
observational differences in goblet cell reduction and 
cellular infiltration in the treatment groups compared to 
the TNBS group, there was no statistically significant dif-
ference. We found a statistically significant decrease in 
the mucosal loss value in the group using mesalazine and 
arbutin together compared to the TNBS group. The study 
by Wang et al31 calculated and evaluated the total histo-
logical score. Our study evaluated goblet cell reduction, 
cellular infiltration, and mucosal loss values separately. 
The difference in the results of the histopathological 
examination depends on this.

Although the model used in the study is important for 
the healing processes of the colon since it is based on 
TNBS damage, it does not carry all the pathophysi-
ological details of the UC process. In our study, one of 
the limitations of the study is that sacrification was not 
performed at the sixth hour to confirm whether colitis 
occurred within 6 hours as a result of TNBS induction in 
rats and that the number of groups and animals in the 
groups was limited.

Although the use of rats of both genders in our experi-
mental modeling would be of great importance in reveal-
ing the healing process and effect differences between 
the genders, it was determined that male rats/mice were 
especially preferred in experimental studies to be hor-
monally stable and to eliminate the effects of hormonal 
changes on the healing processes.28,29,31 Male rats were 
used in the study because the parameters examined in 
our study focused on the intergroup differences between 
the treated and untreated rats and the untreated rats 
regardless of gender. Only male rats were used in the 
study, and therefore, the inability to make comparisons 
between genders and the inability to molecularly exam-
ine the biochemical parameters examined at the tran-
scription and translation level due to limited budget are 
limitations.

In conclusion, in our study, it was thought that arbutin had 
a protective antioxidant effect on SOD, MDA, and MPO 
in colitis-induced rats. Statistically significant decrease 
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in TNF-α, IL-6, and IL-1β values in groups treated with 
arbutin shows the anti-inflammatory efficacy of arbutin. 
In our study, biochemical and histopathological results 
showed that arbutin administration revealed positive 
results in colitis-induced rats. The use of arbutin alone or 
in combination with mesalazine in UC is promising for the 
future in terms of treatment. We think further studies on 
this subject will help understand the therapeutic proper-
ties of arbutin on UC.
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