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One of the most common chronicinflammatory diseases that causes extensive damage to the gastrointestinal
tract (GIT) is inflammatory bowel disease (IBD). IBD symptoms can range in severity from mild and frequent
diarrhea, bloating, and abdominal pain to severe bloody stools, anemia, unconsciousness, and occasionally
even death. One of the main contributing factors to the pathophysiology of IBD is gut dysbiosis. The purpose
of the current study was to determine how well a probiotic (Bifidobacterium longum) solution in medium-
chain triglycerides (MCT) oil protected rats from colitis caused by dinitrobenzene sulfonic acid (DNBS).
Sprague Dawley (SD) rats were given DNBS (120 mg/kg/rat) intrarectally to induce colitis, which was then
allowed to persist for three days. Rats were randomly assigned to receive either B. longum oil suspension (3
x10° CFU/g/day orally) or dexamethasone (2 mg/kg/day orally) for 28 days in a row after colitis induction.
Body weight, average intake of food and water, histological analysis, colon weight, intestinal inflammatory
biomarkers (fecal calprotectin), antioxidant potential (glutathione (GSH) and superoxide dismutase
(SOD)), and biomarkers of oxidative stress (nitric oxide (NO) and malondialdehyde (MDA)). The disease
activity index (DAI) and colonic mucosal damage index (CMDI) scores were used to assess the extent of
colonic damage. The statistical analysis was conducted using GraphPad Prism software, with a significance
threshold of p < 0.05. Body weight and food and water intake were significantly reduced in the DNBS-
induced colitis group, while it was prevented by dexamethasone and B. longum oil suspension. Similarly,
the degree of colonic damage brought on by DNBS was considerably reduced by dexamethasone and B.
longum oil suspension therapy. This impact was followed by considerable improvementin the antioxidant
biomarker levels (GSH and SOD) and reduction in the oxidative stress and intestinal inflammation level.
Dexamethasone treatment outperformed B. longum oil suspension therapy in every analyzed metric. The
study’s findings demonstrate the protective effects of B. longum oil suspension therapy and dexamethasone
ina DNBS-induced experimental colitis model. This effect may be explained by the anti-inflammatory and
antioxidant properties of the treatments.

INTRODUCTION

colitis (UC) and Crohn’s disease (CD), depending the

Inflammatory bowel disease (IBD) is defined as a chronic
inflammatory disease condition of the gastrointestinal
tract (GIT).[21 IBD is categorized into two types, ulcerative

location and severity of the disease.[>”3] While CD can
affect any part of the entire GIT, from mouth to anus, and
damage can occur on the inner mucosal layer or spread
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to deep layers, UC primarily involves inflammation of the
inner mucosal lining of the large intestine (colon) and the
rectum, resulting in inner mucosal lining ulcerations and
damage.'3! With a frequency of up to 19.3%, IBD is one
of the most common chronic inflammatory diseases of the
gastrointestinal tract in India.l*! India is thought to have
the highest number of IBD patients worldwide due to its
high disease burden.!”

Due to anumber of variables, such as a sedentary lifestyle,
environmental pollution, intake of foods high in fats and
carbs, chronic alcohol and smoking, and arise ininfections,
the prevalence of IBD has significantly grown over the
past two to three decades.®! Depending on the type and
severity of the disease, IBD symptoms can vary. Generally,
gastrointestinal symptoms (such as diarrhea, abdominal
pain, bloating, and decreased appetite) and systemic
symptoms (such as fever, fatigue, and malaise) are present,
while severe symptomsinclude Gl bleeding, rectal bleeding,
anemia, and fatigue.!”®! Simultaneously, IBD significantly
increases the healthcare burden of individuals which
includes chronic medications and hospitalization costs as
well.[>1% Currently, pharmacological medications (such as
aminosalicylates, corticosteroids, immunosuppressants,
and biologics) and non-pharmacological strategies (such
as exercise, dietary and lifestyle modifications, and
quitting alcohol and smoking) are used to treat IBD.['112]
Despite all these treatment options, IBD remains an area
of exploration for newer therapeutic targets.

The human gut microbiome is the collective term to
indicate the trillions of microbes that reside in the human
GIT.3!In response to the dynamic GIT environment, these
resident microorganisms perform a number of critical
roles, such as aiding in digestion, inhibiting the growth
of pathogens, and favorably regulating immune system
activity.'®1%! Various disease disorders are initiated
and/or progressed by gut dysbiosis, a state where the
number of beneficial microorganisms decreases and the
number of harmful microbes increases.'*° Numerous
studies have highlighted one of the major roles of gut
dysbiosis in the pathogenesis of IBD condition,6-1°]
making gut dysbiosis an attractive therapeutic target
for the management of IBD. According to the World
Health Organization, probiotics are live microorganisms
that, when given in sufficient amounts, can offer a
number of health advantages to the recipient.[*32%]
The beneficial effects of probiotics in treating a range of
illnesses linked to gut dysbiosis have been highlighted by
numerous experimental and clinical investigations.[?1-23]
While several research has investigated the beneficial
effects of probiotic formulation in animal models used
in experimental studies of caused IBD,[24-27] 1o studies
to date have evaluated the effectiveness of probiotic
Bifidobacterium longum oil suspension formulation in
IBD conditions. Hence, the current study evaluated the
effectiveness of B. longum probiotic formulated as stable oil
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suspension using medium-chain triglycerides (MCT) oil as
amedium in dinitrobenzene sulfonic acid (DNBS)-induced
colitis model in Sprague Dawley (SD) rats.

MATERIALS AND METHODS

B. longum 0il Suspension Preparation and
Characterization Method

The preparation of probiotic oil suspension involved
the use of B. longum, silicon dioxide, MCT oil, and other
excipients. Briefly, the excipients and probiotics were
dispensed and sieved for particle uniformity. In a defined
volume of MCT oil, silicon dioxide was added and mixed
at 750 rpm for 10 minutes using a magnetic stirrer. In
the prepared suspension, probiotics along with other
excipients were then added and mixed uniformly to form
the final suspension. The developed final suspension was
a pale yellow color suspension with a characteristic MCT
oil odor, indicating no deterioration or cross-reaction of
any of the ingredients added to the suspension. The final
suspension was visually inspected and found to be free
from any foreign particulate matter.

The prepared probiotic oil suspension was used for the
assay procedure. Briefly, 100 pL of probiotic oil suspension
was taken in a sterile petri-plate. The oil was evenly
distributed on the plate surface. Previously boiled and
cooled sterile agar/MRS broth medium was then added to
the probiotic plate and allowed to solidify at normal room
temperature for 15 to 30 minutes. The plates were then
incubated at room temperature for 24 hours following
which the total colonies formed in the plate were counted
using a calibrated colony counter machine.

Animals

The Arihant School of Pharmacy & Bio-Research,
Gandhinagar (Gujarat, India) provided healthy adult male
and female SD rats (225-250 gm weight), which were kept
in propylene cages with unrestricted access to water and
a normal chow diet. For a week, the rats were acclimated
to standard room settings, which included a temperature
range of 25 to 30°C and a 12:12 hours cycle of light and
dark. The Institutional Animal Ethics Committee of
Arihant School of Pharmacy & Bio-Research (Proposal
No.: ASPBRI/IAEC/2022-23/11) authorized the entire
experimental protocol.

Induction of Experimental Colitis

Rats were given free access to water and fasted for
12 hours the night before colitis was induced. Ether was
used to mildly anesthetize the fasted rats. The rats’ normal
reflexes and respiration rate were monitored often while
they were under anesthesia. After anesthesia, a 1.0 mL
syringe with a catheter was carefully placed into the
anus to reach the colon (the splenic flexure is about 8 cm
from the anus). The rats were placed in the Trendelenburg
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posture for a short while (about five minutes) to prevent
reflux after the DNBS, which was freshly prepared
(120 mg/kg/rat dissolved in 50% ethanol), was
administered into the colon area using a syringe. Within
three days of the induction treatment, the symptoms of
colitis were noticed.

Experimental Groups

The animals were randomly divided into four groups
with 6 rats per group as follows, the normal control
(NC) group was treated with intra-rectal normal saline
solution (1-mL/kg) and supplemented with vehicle, disease
control (DC), standard control (SC), and test (T) groups
were treated with intra-rectal DNBS solution for colitis
induction. After induction, the SC group rats received
treatment with dexamethasone solution (2 mg/kg/day
orally), the T group rats received treatment with B. longum
oil suspension (3 x 10° colony forming units (CFU)/g/day
orally), and the DC group rats were given vehicle
preparation as a supplement. For 28 days, the therapy was
supplemented. All of the rats were put to sleep on the last
day of the study (day 28), and their abdomens and colons
were dissected and taken out for additional examination
as detailed below.

Evaluation Parameters

Body weight and food and water intake

The amount of food and water consumed by each group
for the whole supplementation period was recorded, and
the data was used to calculate the average consumption
of these substances for each group. At the beginning of
supplementation and at the conclusion of the experiment,
the body weight (in grams) of every rat was also measured.

Colonic weight, colonic mucosal damage index and disease
activity index

The colon was dissected and removed after euthanasia.
The colon was opened at the antimesenteric border after
being separated from any surrounding tissues. After
thoroughly rinsing the colon with saline buffer solution
to get rid of any remaining colonic matter, the colon was
weighed. Following weighing, the colon was placed on a
wax block so that the disease activity index (DAI) and
colonic mucosal damage index (CMDI) could be used to
assess the degree of colon damage brought on by colitis.
While the DAI score ranged from zero (intact colonic crypt
and surface epithelium) to four (severe colitis defined by
severe hyperemia, necrosis, and ulcers on the mucosal
surface with the major ulcerative area extending >40%
of the colon), the CMDI score ranged from zero (normal
mucosa) to four (loss of entire colonic crypt and surface
epithelium).

Tissue homogenate preparation

The dissected colon was homogenized at a concentration
of 50 gm/L in an ice-cold phosphate buffer solution (pH
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7.4). The resulting mixture was centrifuged for 10 minutes
at4°Cand 3000 rpm. As explained below, the supernatant
was removed and promptly kept at 20°C for the study of
oxidative stress and inflammatory biomarker levels.

Colonic mucosal oxidative stress and inflammatory
biomarker analysis

In a clean test tube, 1.0 mL of tissue homogenate, 0.2 mL
of 4% w/v sodium dodecyl sulfate, 1.5 mL of 20% acetic
acid in 0.27M hydrochloric acid (pH 3.5), and 1.5 mL of
0.8% thiobarbituric acid were combined to estimate the
quantity of malondialdehyde (MDA). After mixing the
entire mixture, it was cooked for one hour at 85°C in a
water bath. A UV visible spectrophotometer was then
used to analyze the produced solution at 532 nm. 1.0 mL
of distilled water was used throughout the procedure to
prepare the blank sample. MDA was expressed as pg/mL
and was computed using the standard curve or the molar
extraction coefficient of 1.56 x 10° Ml.cm™.

For nitric oxide (NO) estimation, 1.0 mL of tissue
homogenate and 1.0 mL of sulfanilamide solution
(1% sulfanilamide in 5% phosphoric acid previously
equilibrated at room temperature) were combined.
The mixture was then incubated for 5 to 10 minutes
at room temperature, shielded from light. After the
mixture was incubated, 1.0 mL of NED solution (0.1%
N-1-napthylethylenediamine dihydrochloride in water,
previously equilibrated at room temperature) was added,
and itwas once more incubated for 5 to 10 minutes atroom
temperature under light protection. After 30 minutes of
combination production, the final solution, which has a
purple/magenta color, was utilized to measure absorbance
at 540 nm. The blank sample was prepared using the
previously described procedure with 1.0 mL of distilled
water. The standard curve method was used to evaluate
the amount of NO, and the results were represented in
pmol/mL.

In order to estimate the quantity of superoxide dismutase
(SOD), 1.0 mL of tissue homogenate was combined in a
cleantesttube with 0.1 mL of ethylenediaminetetraacetic
acid (EDTA) solution (1 x 10"* M), 0.5 mL of carbonate
buffer (pH 9.7), and 1.0 mL of epinephrine solution
(3x 1073 M). For three minutes, at 30-second intervals, the
optical density of the finished combination was measured
at 480 nm. The identical process described above was
used to prepare the blank sample, substituting 1.0 mL of
distilled water for the tissue homogenate. Units per tissue
gram (U/gm tissue) were used to express the obtained
results.

For glutathione (GSH) estimation, 1.0 mL of tissue
homogenateand 1.0 mL of TCA solution (10% trichloroacetic
acid in water) were combined. After 10 minutes of
cooling, the mixture was centrifuged for 10 minutes at
2000 rpm, and the supernatant was gathered. 1.5 mL of
phosphate buffer solution and 4.0 mL of DTNB solution
(0.6% 5,5’-Dithiobis-2-nitrobenzoic acid in 1% sodium
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citrate solution) were added to 0.5 mL of the recovered
supernatant. After thoroughly mixing the concoction, it
was allowed to sit at room temperature for 5 minutes.
Using a distilled water mixture made the same way as the
blank mixture, the colorintensity created was measured at
412 nm. The measured values were expressed as pg/mL.
The feces of the animals before to euthanasia were taken
out of their cages and combined with saline solution
(1-mL/gm feces) in order to estimate the fecal calprotectin
content. Before being analyzed, the mixture was combined
and kept in a freezer. Using common analysis tools and
following the manufacturer’s instructions, the amount
of fecal calprotectin was determined. The amount of
calprotectin in the feces was measured in ng/mL.

Histopathological analysis of colonic mucosal layer

The recovered colonic tissues were preserved and
immersed in paraffin solution, cut into 3 pum slices, and
then placed on glass slides using a 10% neutral buffered
formalin solution. For histopathological evaluation of
intestinal tight junctions, goblet cell structure, mucosal
layer cellular integrity, and changes in mucosal layer due
to oxidative stress and inflammatory cell infiltration, the
sections were stained with hematoxylin and eosin (H&E)
solution and periodic acid Schiff regent.

Statistical Analysis

The mean + SD was used to express the entire set of results.
The statistical analysis was performed using the two-way
ANOVA with a post-hoc Tukey test in GraphPad Prism
(Desktop version 9.0.0; GraphPad Software Inc., San Diego,
CA, USA). For each of the assessed parameters, p < 0.05
was regarded as the threshold for statistical significance.

RESULTS

Body Weight and Dietary Change Measurement

One of the typical symptoms of IBD is weight loss, which
is caused by decreased food and water intake, increased
fecal output, and blood loss. The body weight of animals
with DNBS-induced colitis was also significantly lower
than that of normal control animals (p < 0.05; Fig. 1). When
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Fig. 1: Change in body weight during study duration. **$ indicates
p < 0.05 v/s normal control group, disease control group, and
standard (dexamethasone) group, respectively
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compared to the DC group, treatment with dexamethasone
plus B. longum oil suspension greatly inhibited the
decrease in body weight (Fig. 1). The results showed that
dexamethasone was substantially more effective than B.
longum oil suspension therapy (p < 0.05). Similarly, rats
in the DC group consumed significantly less food and
water overall than rats in the control group (p <0.05;
Fig. 2). When compared to body weight, the effects of
dexamethasone and B. longum oil suspension on food and
water intake levels showed a similar trend. Both groups’
overall food and water intake significantly improved when
compared to the DC group, but the dexamethasone-treated
group’s effect was noticeably more pronounced than that
of the B. longum oil suspension group (Fig. 2).

Colonic Damage Scores and Histological Evaluation

The CMDI and DAI values significantly increased after
intra-rectal DNBS therapy, indicating severe damage to the
colonic mucosal region (Table 1). The CMDI score (0.112 v/s
2.228; p<0.05)and DAl score (0.152 v/s 3.338; p < 0.05) of
rats with DNBS-induced colitis were significantly higher
than those of the control group, suggesting severe mucosal
injury. Dexamethasone and B. longum oil suspension
supplementation considerably reduced the mucosal
damage brought on by DNBS. Table 1 shows that the total
CMDI score (0.555 v/s 2.228; p < 0.05) and the DAI score
(1.337v/s 3.338; p < 0.05) were considerably improved by
dexamethasone medication as compared to the DC group.
Comparing the B. longum oil suspension therapy to the DC
group, the DAI score (2.043 v/s 3.338; p < 0.05) and total
CMDI score (1.057 v/s 2.228; p < 0.05) both significantly
improved. Compared to the B. longum oil suspension group,
dexamethasone medication demonstrated a statistically
significant trend in improving colonic mucosal injury
prevention for both the CMDI and DAI scores (Table 1).
In contrast to DNBS-induced colitis, which caused visible
mucosal damage with ruptured goblet cells and infiltration
of inflammatory cells into the mucosal layer (Fig. 3B),
the microscopic evaluation of the normal control group
revealed an intact colonic mucosal barrier with preserved
barrier integrity and no change in the morphology of goblet
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Fig. 2: Change in average food and water intake. ** 3 indicates p <
0.05 v/s normal control group, disease control group, and standard
(dexamethasone) group, respectively
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Table 1: Macroscopic colonic damage scores

Normal group Disease control Standard control B. longum oil suspension group
CMDI score 0.112 + 0.042 2.228+0.064" 0.555 * 0.037"* 1.057 + 0.063"#$
DAI score 0.152 +0.011 3.338+0.219" 1.337 £ 0.096™* 2.043 +0.177°#

Data presented as mean + SD. CMDI: Colonic mucosal damage index, DAI: Disease activity index. *, #, $ indicates p < 0.05 v/s normal control
group, disease control group, and standard control group, respectively.

Fig. 3: Histological evaluation of colonic tissue of (A) Normal control
group, (B) Disease control group, (C) Standard (dexamethasone)
group, and (D) L. rhamnosus oil suspension group

cells,as shown in Fig. 3A. Dexamethasone and B. longum oil
suspension treatment stopped the colon damage brought
on by DNBS. Rats treated with dexamethasone displayed
preserved cellular integrity and goblet cell morphology,
along with mild damage and infiltration of inflammatory
cells, as shown in Fig. 3C. In contrast, rats treated with B.
longum oil suspension displayed slightly altered cellular
integrity and mild infiltration of inflammatory cells, as
shown in Fig. 3D.

Colon Weight and Colon Inflammation Level

Increased oxidative stress mediators and inflammatory
cell infiltration are linked to IBD-related colon damage,
which damages the entire mucosal barrier, causes the
colonic tissues to expand, and raises the weight of the
colon overall. Rats treated with DNBS exhibited similar
findings, with their overall colon weight significantly
increasing in comparison to the control group (p < 0.05;
Fig. 4). Supplementing with dexamethasone and B. longum
oil suspension considerably inhibited the rise in colon
weight when compared to the DC group, as illustrated in
Fig. 4. The dexamethasone-treated rats showed a much
stronger effect than the B. longum oil suspension-treated
rats. We assessed the amount of calprotectin in the feces
as a biomarker of intestinal inflammation in order to
determine if the impact of dexamethasone and B. longum
oil suspension is attributable to their anti-inflammatory
properties. In accordance with our prediction, rats in
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Fig. 4: Change in colon weight. ** indicates p < 0.05 v/s normal
control group, disease control group, and standard (dexamethasone)
group, respectively

the DC group had fecal calprotectin levels that were
noticeably higher than those in the normal control group
(Table 2). Because of their anti-inflammatory properties,
dexamethasone and B. longum oil suspension therapy
significantly decreased the fecal calprotectin level when
compared to the DC group (p < 0.05 for both groups v/s
DC group). Dexamethasone’s effect was also significantly
better than that of the B. longum oil suspension group
(Table 2).

Measurement of Colonic Oxidative Stress Level

Table 2 shows how DNBS-induced colitis affects oxidative
stress biomarker levels and how well dexamethasone
and B. longum oil suspension work to mitigate oxidative
stress. At the end of the study period, rats with DNBS-
induced colitis showed a significant decrease in GSH
(82.38 v/s 354.12 pg/mL; p < 0.05) and SOD level (3.27
v/s 15.05 U/gm tissue; p < 0.05), but a significantincrease
in NO (1088.25 v/s 189.45 pmole/mL; p < 0.05) and MDA
(1.46 v/s 0.21 pg/mL; p < 0.05). When compared to the
DC group, the antioxidant potential (GSH: 212.48 v/s
82.38 ug/mlL, p < 0.05; SOD: 12.56 v/s 3.27 U/gm tissue,
p < 0.05) and oxidative stress level (NO: 235.14 v/s
1088.25 pmoles/mL, p < 0.05; MDA: 0.11 v/s 1.46 pg/mlL,
p <0.05) were significantly improved by supplementation
with dexamethasone. Similarly, supplementing with B.
longum oil suspension improved antioxidant levels (GSH:
154.90v/s 82.38 ug/mL, p <0.05; SOD: 5.99v/s 3.27 U/gm
tissue, p < 0.05) and significantly reduced oxidative
stress (NO: 632.22 v/s 1088.25 pmoles/mL, p < 0.05;
MDA: 0.42 v/s 1.46 pg/mlL, p < 0.05). In terms of lowering
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Table 2: Antioxidant, oxidative stress, and intestinal inflammation biomarker levels

Normal group Disease control Standard control B. longum oil suspension group
NO level (umol/mL) 189.45 + 3.63 1088.25 + 9.29" 235.14 + 8.95™* 632.22 + 7.93"#
MDA level (ug/mL) 0.21 £ 0.05 1.46 + 0.08" 0.11+0.02% 0.42 +0.05™
GSH level (ug/mL) 354.12 + 6.19 82.38 +2.93" 212.48 + 450 154.90 + 419"
SOD level (U/gm tissue) 15.05 % 2.46 3.27 £ 046 12.56 + 2.45% 5.99 + .36

Fecal calprotectin level (ng.mL) 2910.00 £ 115.29

24866.17 + 649.37"

9534.17 + 246.02™"  15305.50 + 887.91"#

Data presented as mean + SD. NO: Nitric oxide, MDA: Malondialdehyde, GSH: Glutathione, SOD: Superoxide dismutase. *, #, $ indicates p <
0.05 v/s normal control group, disease control group, and standard control group, respectively.

oxidative stress and enhancing antioxidant capability,
dexamethasone therapy was found to be substantially
superior to B. longum oil suspension (p < 0.05 for all
assessed parameters).

DISCUSSION

Numerous earlier investigations have shown evidence that
DNBS can cause colitis by changing the gut microbiota
and resulting in dysbiosis.[?8-3% Using SD rats and
dexamethasone as a conventional control treatment, the
current study sought to assess the efficacy of B. longum
suspension in MCT oil in DNBS-induced colitis models.
The current study’s findings offer initial evidence of
the beneficial effects of B. longum oil suspension in the
management of colitis. It is hypothesized that B. longum
oil suspension therapy can considerably minimize
intestinal mucosal damage by lowering oxidative stress
and inflammation and raising endogenous antioxidant
potential based on the results currently available.

One ofthe key roles of gut dysbiosis in the pathophysiology
of IBD has been emphasized and validated by numerous
research.[®71] The term “gut dysbiosis” describes
the GIT’s increased pathogenic microbial population
and decreased helpful microbial population. The
pathophysiology and course of IBD are complicated
by gut dysbiosis, which includes changes in the gut
microbiome-intestinal epithelial interaction, aberrant
immune system activation, and epithelial damage brought
on by pathogenic activity.[16-1°

The gut microbiome is crucial for preserving intestinal
health overall. For example, the species of Firmicutes
produce short-chain fatty acids (SCFAs) like butyrate and
lower the activity of pro-inflammatory cytokines; the
species of Proteobacteria prevent pathogen colonization
and growth by producing different kinds of bacteriocins;
the species of Actinobacteria enhance the function of the
intestinal barrier; and the species of Bacteroidetes support
the maturation of intestinal epithelial cells and aid in the
absorption of nutrients.1-321 Gut dysbiosis causes a general
decreaseinall the good bacteria, which in turn lowers their
activity in promoting intestinal health overall. This sets
off a series of events that ultimately harm the intestinal
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mucosal barrier.[31'32 By lowering the quantity of harmful
bacteria and so reestablishing the normal gut microbiome,
probiotics have been demonstrated to enhance the gut
microbiome as a whole.[*3] The beneficial impact of B.
longum oil suspension in the present investigation may be
related to its enhancement of the gut microbiota, which in
turn improved intestinal health in general.

One of the key elements in the onset and advancement
of IBD is oxidative stress.**! In general, oxidative
stress is defined as a situation when there is a marked
increase in reactive oxygen species (ROS), which causes
cellular damage, including damage to the cell’s proteins,
lipids, polysaccharides, and genetic material.**! The
pro-inflammatory nuclear factor kappa-light-chain-
enhancer of activated B cells (NF-kB) signaling pathway
is triggered by oxidative stress, which increases the
synthesis of different pro-inflammatory cytokines.[3% 3%
Pro-inflammatory cytokine infiltration in the intestinal
epithelial region causes inflammation, which intensifies
the process of cellular destruction. Furthermore, the
mitochondrial chain reaction is further damaged by
the NF-kB pathway and inflammatory cytokines, which
increases the production of ROS and oxidative stress.36-38l
IBD is the result of extensive intestinal epithelial barrier
damage brought on by this cycle of oxidative stress and
inflammation.®* 3°) While probiotic use is known to have
antioxidant and anti-inflammatory effects that decrease
the level of inflammation and oxidative stress " many
studies have indicated the function of gut dysbiosis in the
state of oxidative stress-induced intestinal damage.[*>*3]
An elevated NO level in intestinal tissue is a biomarker
of inflammation and oxidative stress linked to IBD.[*4
Increased generation of NO results from the activation
of inducible nitric oxide synthase (iNOS) and damage to
mucosal endothelial cells caused by elevated ROS and
pro-inflammatory cytokines.[**! These NO molecules
function similarly to ROS when endogenous antioxidants
are depleted, intensifying the oxidative stress and
inflammatory pathways. By generating SCFAs (mostly
butyrate), which lessen iNOS over-expression and
activation in the intestinal epithelium, the gut microbiota
has been shown to limit NO generation in the intestinal
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tissues.[*> The generation of SCFAs along with concurrently
elevated oxidative stress and inflammation in gut dysbiosis
causes the intestines to produce more NO, which in turn
causes extensive intestinal damage and IBD. B. longum
oil suspension administration dramatically lowered the
tissue NO level in the current investigation, confirming
the function of probiotics in lowering oxidative stress
and the inflammatory cascade. Comparing the B. longum
oil suspension therapy to the disease control group, the
former considerably decreased the tissue MDA level. One
often-used indicator of oxidative stress is MDA.[3*4¢]
According to a number of studies, patients with IBD have
significantly higher tissue and serum levels of MDA,
and the severity of the disease is positively connected
with these levels.!** The level of MDA was found to be
dramatically lowered with supplementation with B.
longum oil suspension, suggesting a significant reduction
in oxidative stress.

Maintaining the body’s level of oxidative stress depends
heavily on antioxidants, such as GSH and SQOD.[47-49]
Antioxidants maintain a balance in cellular oxidative
stress to support normal cellular health, growth,
development, and functioning by scavenging free radicals
and preventing the over-activation of enzymes that
produce ROS.1*% Animals in the disease control group in
the current investigation showed significantly lower levels
of GSH and SOD, which is consistent with the findings
of earlier experimental and clinical studies.[>!l As an
alternative, the GSH and SOD levels were markedly raised
by supplementing with B. longum oil suspension. This
finding is consistent with the findings of earlier research
that highlighted the potential of probiotic therapy to
enhance antioxidant capacity.l>?! Conversely, a well-known
sensitive biomarker of intestinal inflammation, fecal
calprotectin, is reported to be markedly elevated in IBD.!3!
The fecal calprotectin level was dramatically decreased
by supplementing with B. longum oil suspension, which
supports the probiotic’s anti-inflammatory properties as
well. This finding is consistent with findings from other
studies.>*

One of the study’s many advantages is that it is the first to
assess how well the probiotic B. longum in MCT oil solution
works to lessen the severity of DNBS-induced colitis in SD
rats. The present study’s findings were supported by the
observations of earlier research since they were consistent
with the current study’s findings. Second, we assessed
the degree of inflammation and oxidative stress, which
allowed us to pinpoint the mechanism of action behind
the advantageous effect of B. longum oil suspension in
averting intestinal damage brought on by colitis. However,
there are also some drawbacks to the current study, such
as the absence of a control group consisting of traditional
medicines. Although dexamethasone was one of the control
groups in our study, sulfasalazine and other common
treatments are being utilized for IBD. The usefulness of
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B. longum oil suspension in experimental colitis may be
better identified and compared in future research using
various conventional control therapies. Second, our study
assessed the indicators of inflammation and oxidative
stress; however, the observed effectiveness of B. longum oil
suspension may also be due to other mechanisms of action,
such as immune system and gut microbiota modification.

CONCLUSION

In conclusion, dexamethasone or B. longum oil suspension
seems to be helpful in treating experimental colitis brought
on by DNBS. The anti-inflammatory and antioxidant
properties of dexamethasone treatments and B. longum
oil suspension may be responsible for the preventative
effect. Future experimental and clinical research is
necessary to supportthe current study’s findings in light
of its findings.
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