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Abstract

Dragon fruit is cactus based fruit that has loads of health benefits such as lowering risks of a blood sugar spike, aids in
digestion etc. Its nutritional content is rich in vitamin C, vitamin E, magnesium, iron etc. Its functions on the physiological
regulation are well known. Inflammatory bowel diseases (IBD) are multifactorial chronic intestinal disorders. Currently,
mesalamine etc. and therapeutic strategies were suggested for IBD therapy. However, the etiology of IBD remains
unclear which is an ongoing challenge and side effects of therapeutic drugs must be also considered. Thus, the aim of
this study was evaluated the efficacy and therapeutic strategies investigations on the attenuated IBD symptoms via
administrating three doses of dragon fruit powders in the 2% dextran sulfate sodium (DSS)-induced IBD mouse model.
The female C57BL/6 mice were divided respectively the normal control group (n = 10), the negative control group (n =
10), three dose groups (n = 10 per group) of dragon fruit powders (250 mg/kg BW, 500 mg/kg BW, and 1,000 mg/kg
BW). Exception of the normal control group, other groups were administrated with 2% DSS for 5 days. Later, the normal
drinking water was provide to C57BL/6 mice until the end of the experiment. At the end of the experiment, the body
weight (BW), the stool appearance/status, the macroscopic and microscopic colonic injuries, and myeloperoxidase
(MPO) activity were monitored, measured and scored. The results were showed that BW of C57BL/6 mice in the
negative control group, three dragon fruit powder groups was gradually reduced during the IBD period induced by 2%
DSS, and BW of C57BL/6 mice gradually increased when the 2% DSS in drinking water was replaced with the normal
drinking water. When the experiment was carried out to the 3rd to 4th week, BW of the negative control group was
significantly lower than that of the normal control group. The stool appearance/status was presented that stool score
in the negative control group was significantly higher than that in the normal control group (p < 0.001). The stool score
in the high-dose dragon fruit powder group was significantly lower than that in the negative control group (p < 0.001).
The macroscopic colons of C57BL/6 mice were performed at the end of the experiment. (1) Gut weight: It can be seen
that gut weight in the normal control group is lowest and the gut weight in the negative control group is highest between
all groups. The gut weight in the negative control group was higher than that in the normal control group, medium-dose
dragon fruit powder group, and high-dose dragon fruit powder group were seen. (2) Gut length: It can be seen that gut
length in the normal control group is longest. The gut length in the normal control group is significantly longer than that
in the other groups. Exception of the normal control group, other groups were not significant difference compared to
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each other. (3) Gut weight-to-gut length ratio: It can be seen that gut weight-to-gut length ratio in the normal control
group is lowest and the gut weight-to-gut length ratio in the negative control group is highest between all groups. The
gut weight-to-gut length ratio in the negative control group was significantly higher than that in the normal control
group (p < 0.01). The gut weight-to-gut length ratio in the high-dose dragon fruit powder group was significantly lower
than that in the negative control group. The microscopic colons of C57BL/6 mice was performed at the end of the
experiment. The pathological analysis items were divided into ulcer area ratio, mucosal ulcer depth, inflammatory cell
infiltration, and submucosal edema. Total histopathologic scores in the 2% DSS-induced group was also significantly
higher than that of the normal control group. Finally, the evaluating MPO activity was performed by using MPO activity
assay Kkit. It can be seen that MPO activity was significant higher in the negative control group than that in the normal
control group. MPO activity in the three dragon fruit powder groups were significant lower than that in the negative
control group. Taken all results together, the consumption of medium-dose (500 mg/kg BW) and high-dose (1,000
mg/kg BW) dragon fruit powders has a positive improvement effect on relieving various symptoms caused by IBD via
a successful 2% DSS-induced IBD mouse model.

Keywords: Dragon Fruit; Establishment of Experimental Mouse Model; Inflammatory Bowel Diseases; Dextran Sulfate
Sodium; Ulcerative Disease

1 Introduction

Dragon fruit is cactus based fruit that has loads of health benefits such as lowering risks of a blood sugar spike, aids in
digestion etc. Its nutritional content is rich in vitamin C, vitamin E, magnesium, iron etc. Its functions on the physiological
regulation are well known that

To reduce the risk of diabetes;

To reduce the risks of cancer;

Increase of immunity;

Digestion improvement;

To improve the cardiac vessel disorders;
To fights the ageing skin;

To promote the hair growth;

To increase the healthy bones;

To protect the eyes;

Benefit during pregnancy [1-5].

IBD, inflammatory bowel disease is a multifactorial chronic disease involved Crohn’s disease (CD) and ulcerative colitis
(UC). The disease was resultant from a dysfunctional/abnormal epithelial and immune responses to intestinal
microorganisms. Severe disease complications often result in surgery [6-8]. At present, IBD’s etiology and pathogenesis
remain unclear. The environmental and genetic factors may be considered as the etiology of IBD. Until now, the cellular
and molecular insights of pathogenesis of IBD were discovered [8-12].

Clinically, patients with IBD are frequently observed clinical manifestations as nausea, abdominal pain, vomiting,
diarrhea, or ileus, may be attributed to deranged gastrointestinal motility and inflammation [6-8]. Currently, 5-amino
salicylic acid (5-ASA; mesalamine) is a well-established drug considered and used in the first line of treatment for the
IBD’s patients. 5-ASA is not free of side effects, although it is usually well tolerated [13].

5-ASA is rapidly and extensively absorbed before reaching the colon in most clinical cases. Rectal or oral corticosteroids
are also commonly administrated but appear to be less effective than 5-ASA administration in inducing and maintaining
remission [13]. Taken the informations together, the search for novel therapeutic IBD drugs and the development of
therapeutic strategies for IBD is an ongoing challenge. Therefore, there has been an urgent need for alternative medicine
with high efficacy and fewer adverse effect [13-15]. The aim of this study was to apply an optimal IBD animal model for
the researches of therapeutic IBD candidate drugs and novel therapeutic strategy developments.

2 Material and methods

2.1 Chemicals and Reagents

Phosphate-buffered saline (PBS; Sigma-Aldrich, Cat. No. P3813), saline (Taiwan Biotech Co., LTD, Cat. No. 100-120-
1101), Zoletil 50 (Virbac, Carros, France), myeloperoxidase (MPO) activity assay kit (abcam, Cat. No.ab105136), dextran
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sulfate sodium salt (Spectrum Chemical, Cat. No. DE136), hexadecyltrimethylamonium bromide (HTAB; Sigma-Aldrich,
Cat. No. H6269), KH2PO4 (Sigma-Aldrich, Cat. No. P5655), Na2HPO4 (Sigma-Aldrich, Cat. No. S9763), horseradish
peroxidase (Sigma-Aldrich, Cat. No. 77332), and tetramethylbenzidine (TMB; Sigma-Aldrich, Cat. No. 860336) were
used in this experiment.

2.2 Experimental Animals and Experimental Design

Adult female 50 C57BL/6 mice [6 weeks old; body weight (BW) between 20-22 g] with specific pathogen-free conditions
were used for this study, were purchased from BioLASCO Taiwan Co., Ltd. (Yilan, Taiwan). The environment was
maintained room temperature (24-27°C) and 60%-70% humidity with a photoperiod of 12-hr light/12-hr dark cycle.
The study will begin after a week acclimation. The Institutional Animal Care and Use Committee (IACUC) of Agricultural
Technology Research Institute inspected all animal experiments and this study comply with the guidelines of protocol
IACUC 111053 approved by the IACUC ethics committee. The female 50 C57BL/6 mice were divided respectively the
normal control (n = 10), the negative control (n = 10), three dose groups (n = 10 per group) of dragon fruit (Hylocereus
undatus (Haw.) Britt.) powders (250 mg/kg body weight, 500 mg/kg body weight, and 1,000 mg/kg body weight). All
C57BL/6 mice were fed with standard laboratory diet (No. 5053, LabDiet®; PMI Nutrition International, St. Louis, MO,
USA) ad libitum during the experimental period. The change of C57BL/6 mice’ BW, C57BL/6 mice’ stool
appearance/status, the observation of C57BL/6 mice’ behaviors, and MPO expression of the collected C57BL/6 mice’
intestine tissues were monitored, scored, and detected during the experiment (Fig. 1).
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DO0-D28:

1. change of mice’” body weight; 2. mice’ stool appearance; 3. observation of mice’ behavior; 4.
collection of blood samples (D0 and D28); 5. mice were sacrificed, collected intestine tissues, and
performed myeloperoxidase (MPO) assay (D28)

Figure 1 Experimental designs: Dragon fruit powders attenuate ulcerative disease symptoms via dextran sulfate
sodium-induced mouse model

2.3 Induction of Colitis and Determination of Scores of Stool Consistency

Briefly, the dragon fruit powders (250 mg/kg body weight, 500 mg/kg body weight, and 1,000 mg/kg body weight)
were orally administrated by gavage in the three dose groups of dragon fruit powders at the beginning of the
experiment. Except the normal control group, C57BL/6 mice in other four groups were administrated with 2% DSS
involved drinking water for 5 days in 374 week. Later, the normal drinking water was provided to C57BL/6 mice until
the end of the experiment. Finally, C57BL/6 mice were sacrificed after overdose anaesthetized. During the study,
C57BL/6 mice’ BW and stool consistency were recorded daily. Scores of stool consistency was defined as followed score
0, normal stool; score 1, soft stool; score 2, watery stool.

2.4 Assessment of the Severity of Colitis

The colon was removed, opened with longitudinal incision, cleaned, and rinsed with PBS to remove fecal material. Gross
damage lesion of the colonic mucosa was assessed by a senior veterinary pathologist. The length, weight, and
weight/length ratio of C57BL/6 mice’ colons were measured. The individual damage features of colitis were graded
according the method described [13, 15]. Colonic tissue samples were taken form macroscopic damage area and
processed for subsequent MPO activity measurement.
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2.5 Histological Assessment of Colitis

Colonic tissue samples of C57BL/6 mice were fixed in 10% neutral buffered formalin and embedded in paraffin blocks.
Four to five um sections were stained with hematoxylin and eosin. The slides were then evaluated by a senior veterinary
pathologist. The scores of colon injury were defined according to the method described [13, 15] as score 0, normal;
score 1, one area of inflammation or no ulcer; score 2, one area of ulcer; score 3, one area of inflammation or one or two
one area of ulcers; score 4, one area of inflammation, ulcers > 2 area; score 5, two area of inflammation, ulcers > 2 area;
score 6, ulceration > 2 cm.

2.6  Assessment of MPO Activity

MPO activity was assessed as a marker of neutrophil infiltration slightly modified to the method described [13, 15].
Briefly, storage colonic tissue samples were removed from -80°C and allowed to thaw on ice. When the samples thawed,
1 mL of 0.5% HTAB containing 50 mM KH2PO4 and 0.1 M Na:HPO4 was added per 100 mg tissue for homogenization.
Homogenates was centrifuged at 12,000 Xg for 10 minutes at 4°C after freeze/thaw for four times. The supernatant was
collected for MPO activity assay. The stock solution of horseradish peroxidase was 0.5 mg/mlL and used as a standard.
The substrate of MPO activity assay was TMB to show up the reaction. In the reaction, 10 pL of standard and sample
were added to appropriately labeled tubes. TMB was added at a volume of 100 pL to initiate the reaction, and 100 pL
0.1 M H2SOs+ was added after 10 minutes of initiation to terminate MPO reaction. The absorbance changes were
measured by a spectrophotometer at 450 nm and MPO activity was expressed as nanograms per milligram of tissue.

2.7 Statistical Analysis

SPSS (Statistical package for the social sciences) statistical software (version 28.0) were used for statistical analysis.
Measurement data were expressed as mean * standard deviation (SD). All comparisons were made by one-way ANOVA
(Analysis of Variance). All significant differences are reported at *p < 0.05, “p < 0.01, and **p < 0.001.

3 Results

3.1 Change of BW of C57BL/6 Mice
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Figure 2 Change of BW of C57BL/6 mice during the experiment. The female C57BL/6 mice were divided respectively
the normal control group (n = 10), the negative control group (n = 10), three dose groups (n = 10 per group) of dragon
fruit powders (L group: 250 mg/kg body weight, M group: 500 mg/kg body weight, and H group: 1,000 mg/kg body
weight). Exception of the normal control group, C57BL/6 mice in other groups were administrated with 2% DSS
involved drinking water for 5 days. Later, the normal drinking water was provide to C57BL/6 mice until the end of the
experiment

Change of BW of C57BL/6 mice was monitored every day. The results showed that BW of C57BL/6 mice in the negative

control group, three dragon fruit powder groups was gradually reduced during the IBD period induced by 2% DSS, and
BW of C57BL/6 mice gradually increased when the 2% DSS in drinking water was replaced with the normal drinking

4
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water. When the experiment was carried out to the 34 to 4th week, BW of the negative control group was significantly
lower than that of the normal control group. Although three dragon fruit powder groups showed a trend of BW loss, but
there was no statistical difference from the normal control group (Fig. 2).

3.2 The Stool Appearance/Status of C57BL/6 Mice

The stool appearance/status of C57BL/6 mice was monitored and scored every day. Data showed that stool
appearance/status was presented that stool score in the negative control group was significantly higher than that in the
normal control group (p < 0.001). The stool score in the high-dose dragon fruit powder group was significantly lower
than that in the negative control group (p < 0.001) (Fig. 3).
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Figure 3 Stool appearance/status and scoring of C57BL/6 mice during the experiment. The female C57BL/6 mice
were divided respectively the normal control group (n = 10), the negative control group (n = 10), three dose groups (n
=10 per group) of dragon fruit powders (L group: 250 mg/kg body weight, M group: 500 mg/kg body weight, and H
group: 1,000 mg/kg body weight). C57BL/6 mice were administrated with 2% DSS involved drinking water for 5 days.
Later, the normal drinking water was provide to C57BL/6 mice until the end of the experiment. Scores of stool
consistency was defined as followed score 1, normal stool; score 2, soft stool; score 3, watery stool

3.3 The Macroscopic Colonic Injuries of C57BL/6 Mice

The macroscopic colons of C57BL/6 mice were performed at the end of the experiment. The results showed that (1) Gut
weight: the gut weight of each group was 0.21 + 0.01 g for the normal control group, 0.32 * 0.04 g for the negative
control group, 0.28 + 0.03 g for the low-dose dragon fruit powder group, 0.27 + 0.03 g for the medium-dose dragon fruit
powder group, and 0.26 + 0.02 g for the high-dose dragon fruit powder group. It can be seen that gut weight in the
normal control group is lowest and the gut weight in the negative control group is highest between all groups. The gut
weight in the negative control group was higher than that in the normal control group, medium-dose dragon fruit
powder group, and high-dose dragon fruit powder group were seen (p < 0.01) (Fig. 4). (2) Gut length: the gut length of
each group was 8.31 + 0.46 cm for the normal control group, 7.13 *+ 0.35 cm for the negative control group, 7.19 * 0.26
cm for the low-dose dragon fruit powder group, 7.19 + 0.37 cm for the medium-dose dragon fruit powder group, and
7.25 + 0.53 cm for the high-dose dragon fruit powder group. It can be seen that gut length in the normal control group
is longest. The gut length in the normal control group is significantly longer than that in the other groups (p < 0.001).
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Exception of the normal control group, other groups were not significant difference compared to each other (Fig. 5). (3)
Gut weight-to-gut length ratio: the gut weight-to-gut length ratio of each group was 0.03 + 0.01 g/cm for the normal
control group, 0.05 + 0.01 g/cm for the negative control group, 0.04 + 0.00 g/cm for the low-dose dragon fruit powder
group, 0.04 + 0.00 g/cm for the medium-dose dragon fruit powder group, and 0.04 + 0.01 g/cm for the high-dose dragon
fruit powder group. It can be seen that gut weight-to-gut length ratio in the normal control group is lowest and the gut
weight-to-gut length ratio in the negative control group is highest between all groups. The gut weight-to-gut length ratio
in the negative control group was significantly higher than that in the normal control group (p < 0.01). The gut weight-
to-gut length ratio in the high-dose dragon fruit powder group was significantly lower than that in the negative control

group (p < 0.05) (Fig. 6).
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Figure 4 Gut weight of C57BL/6 mice with and without the administration of dragon fruit powders. The female
C57BL/6 mice were divided respectively the normal control group (n = 10), the negative control group (n = 10), three
dose groups (n = 10 per group) of dragon fruit powders (L group: 250 mg/kg body weight, M group: 500 mg/kg body

weight, and H group: 1,000 mg/kg body weight). The gut weight (g) in all C57BL/6 mice were measured
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Figure 5 Gut length of C57BL/6 mice with and without the administration of dragon fruit powders. The female
C57BL/6 mice were divided respectively the normal control group (n = 10), the negative control group (n = 10), three
dose groups (n = 10 per group) of dragon fruit powders (L group: 250 mg/kg body weight, M group: 500 mg/kg body

weight, and H group: 1,000 mg/kg body weight). The gut length (cm) in all C57BL/6 mice were measured
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Figure 6 Gut weight / gut length ratio (g/cm) of C57BL/6 mice with and without the administration of dragon fruit
powders. The female C57BL/6 mice were divided respectively the normal control group (n = 10), the negative control
group (n = 10), three dose groups (n = 10 per group) of dragon fruit powders (L group: 250 mg/kg body weight, M
group: 500 mg/kg body weight, and H group: 1,000 mg/kg body weight). The gut weight / gut length ratio (g / cm) in
all C57BL/6 mice were measured
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3.4 The Microscopic Colonic Tissue Injuries of C57BL/6 Mice

The microscopic colons of C57BL/6 mice was performed at the end of the experiment. After C57BL/6 mice were
sacrificed, the intestinal tissue was collected for pathological analysis (Fig. 7). The pathological analysis items were
divided into ulcer area ratio (Area), mucosal ulcer depth (Ulceration), inflammatory cell infiltration (Inflammation), and
submucosal edema (Edema). The score of ulcer area ratio of intestinal mucosal epithelium in the negative control group
was significantly higher than that in the normal control group (p < 0.001), the medium-dose dragon fruit powder group
(p < 0.01), and the high-dose dragon fruit powder group (p < 0.01) (Fig. 8A). The severity of ulcers in the crypts and
mucosal surfaces of the colorectum was scored. The severity of ulcers in the crypts and mucosal surfaces of the
colorectum in the negative control group was a significant higher than that in the normal control group (p < 0.001) (Fig.
8B). The severity of inflammatory cell infiltration in the colorectal lesion was scored. The severity of inflammatory cell
infiltration in the negative control group was a significant higher than that in the normal control group (p < 0.001). The
severity of inflammatory cell infiltration in the medium-dose dragon fruit powder group and high-dose dragon fruit
powder group was a significant lower than that in the negative control group (p < 0.01-p < 0.001) (Fig. 8C). The severity
of edema fluid in the lymphatic vessels in the submucosa was scored. The severity of edema fluid in the lymphatic vessels
in the submucosa in the negative control group was a significant higher than that in the normal control group (p < 0.001)
(Fig. 8D). According to the scores of ulcer area ratio, mucosal ulcer depth, inflammatory cell infiltration, and submucosal
edema. The comprehensive score in the negative control group was significantly higher than that in the normal control
group (p < 0.001), the medium-dose dragon fruit powder group (p < 0.01), and the high-dose dragon fruit powder group
(p < 0.01) (Fig. 8E).

Figure 7 Microscopic inner appearance of colon tissues of C57BL/6 mice. The female C57BL/6 mice were divided
respectively the normal control group (n = 10), the negative control group (n = 10), three dose groups (n = 10 per
group) of dragon fruit powders (L group: 250 mg/kg body weight, M group: 500 mg/kg body weight, and H group:
1,000 mg/kg body weight). (A) Normal control group. (B) Negative control group. (C) Low-dose dragon fruit powder
group. (D) Medium-dose dragon fruit powder group. (E) High-dose dragon fruit powder group. The blue arrows
represent the normal intestinal mucosal tissue. The red arrows represent mucosal ulcers. The black asterisks
represent submucosa edema. The red hollow arrows represent inflammatory cell infiltration. H&E staining, 100x
magnification
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Figure 8 Microscopic inner appearance of colon tissues of C57BL/6 mice. The female C57BL/6 mice were divided
respectively the normal control group (n = 10), the negative control group (n = 10), three dose groups (n = 10 per
group) of dragon fruit powders (L group: 250 mg/kg body weight, M group: 500 mg/kg body weight, and H group:
1,000 mg/kg body weight). (A) Area. (B) Ulceration. (C) Inflammation. (D) Edema. (E) Total scores. The scores of colon
injury were performed as score 0, normal; score 1, one area of inflammation or no ulcer; score 2, one area of ulcer;
score 3, one area of inflammation or one or two one area of ulcers; score 4, one area of inflammation, ulcers > 2 area;
score 5, two area of inflammation, ulcers > 2 area; score 6, ulceration > 2 cm

3.5 MPO Activity in the Colon Tissues of C57BL/6 Mice

Evaluating MPO activity was performed by using MPO activity assay kit. The results showed that the MPO activity of
each group was 92.17 * 23.06 pg/g for the normal control group, 408.12 + 198.69 pg/g for the negative control group,
173.10 = 65.69 pg/g for the low-dose dragon fruit powder group, 104.14 + 62.23 pg/g for the medium-dose dragon fruit
powder group, and 126.14 + 62.15 pg/g for the high-dose dragon fruit powder group. It can be seen that MPO activity

was significant higher in the negative control group than that in the normal control group (p < 0.001). MPO activity in

the three dragon fruit powder groups were significant lower than that in the negative control group (p < 0.01-p < 0.001)
(Fig. 9).
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Figure 9 Expression of MPO activity in the colon tissues of C57BL/6 mice. The female C57BL/6 mice were divided

respectively the normal control group (n = 10), the negative control group (n = 10), three dose groups (n = 10 per

group) of dragon fruit powders (L group: 250 mg/kg body weight, M group: 500 mg/kg body weight, and H group:
1,000 mg/kg body weight)

4  Discussion

Dragon fruit contains high amounts of fiber that maintains blood sugar levels (glycaemic control) and reduces risk of
diabetes, and aids in digestive health. They also contains anti-cancer and improvement of cardio vessel properties that
can reduce the risks of colon cancer and cardiovascular diseases. It contains vitamin C, a powerful antioxidant plays an
important role in the boost of the immune system and prevents from contracting chronic diseases such as diabetes,
Alzheimer’s and Parkinson’s disease, cancer, fights ageing skin etc. Additionally, its tiny dark black seeds are rich in
omega-3 and omega-9 fatty acids that are good for the heart and reduce the risks of cardiovascular diseases. In addition,
the dragon fruit contains beta-carotene prevents eye problems such as cataracts and macular degeneration. It also
contains vitamin B, folate, and iron that making it an ideal fruit for pregnancy. B vitamins and folate prevents birth
defects and boosts energy during pregnancy. Its calcium and magnesium contents are responsible for the bone
development of the fetus and help fight postmenopausal complications in women [1-5].

The main benefit of dragon fruit antioxidants (betalains, hydroxycinnamates, flavonoids etc) is to capture and get rid of
free radicals. Dragon fruit with red pulp contains betalains that reduces LDL (low-density lipoprotein) cholesterol. It
prevents LDL from oxidation and damage. Hydroxycinnamates is the anti-cancer benefits in the dragon fruit. They have
been shown to prevent or decrease cancer growth. Flavonoids are associated with improved brain health and function
as well as a lower risk of developing cardiovascular diseases [1-5].

IBD (mainly covers CD and UC) is a group of idiopathic, chronic, and relapsing inflammatory conditions mainly affecting
colon and small intestine and characterized by severe abdominal pain and diarrhea. CD and UC are chronic and
progressive inflammatory diseases that may affect GI tract and might be associated with an increased risk for colon
cancer [14, 16-25]. Currently, several animal models of IBD have been developed. These animal models of IBD were
provided to help out in identification of novel drug targets and therapeutic strategies. Although these animal models
have lot of shortcomings but still some promising new drugs have been developed by utilization of these preclinical
animal models [26-37].

10



International Journal of Scholarly Research in Life Sciences, 2023, 02(01), 001-013

In this study, the aim of this study was evaluated the efficacy and therapeutic strategies investigations on the attenuated
IBD symptoms via administrating three doses of dragon fruit powders in the 2% dextran sulfate sodium (DSS)-induced
IBD mouse model [38]. Taken all results together, the consumption of medium-dose (500 mg/kg BW) and high-dose
(1,000 mg/kg BW) dragon fruit powders has a positive improvement effect on relieving various symptoms caused by
IBD via a successful 2% DSS-induced IBD mouse model..

5 Conclusion

IBD are multifactorial chronic intestinal disorders. Currently, mesalamine etc. and therapeutic strategies were
suggested for IBD therapy. However, the etiology of IBD remains unclear and side effects of therapeutic drugs must be
considered. Thus, the aim of this study was evaluated the efficacy and therapeutic strategies investigations on the
attenuated IBD symptoms via administrating three doses of dragon fruit powders in the 2% dextran sulfate sodium
(DSS)-induced IBD mouse model. Taken all results together, the consumption of medium-dose (500 mg/kg BW) and
high-dose (1,000 mg/kg BW) dragon fruit powders has a positive improvement effect on relieving various symptoms
caused by IBD via a successful 2% DSS-induced IBD mouse model.
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