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Abstract

Ulcerative colitis (UC) is a chronic
inflammatory bowel disease characterized by
gut pathology and impaired gut function. This
study aimed to evaluate the efficacy of
antibiotic, anti-inflammatory, and monoclonal
antibody therapies on gut pathology in a rat
model of acetic acid-induced UC.

Fifty Adult Male Sprague-Dawley rats were
divided into five groups of ten rats each, the
animals were allowed to acclimatize for a
period of 2 weeks. The induction of the
ulcerative colitis was done according to the
method described by Al-Rejaie et al., (2013),
after 24 hours fast, 2 ml of 4% acetic acid
solution was administered transrectally using
a (2.7 mm) soft pediatric catheter. After acetic
acid administration, rats were holed
horizontally for 2 min to prevent acetic acid
leakage. Manifestation of Ulcerative Colitis

was observed in the rats after 6 days of
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induction and treatment was carried out for a
period of 42 days. Group A was the normal
control. UC was induced with 2 ml of 4%
acetic acid solution transrectally using soft
pediatric catheter in Group B while, Group C
and D received 40 mg/kg of Ciproflaxin and
100 mg/kg of Prednisolone respectively every
72 hours for forty-two days orally, and Group
E received 5 mg/kg of infliximab for 2 weeks
Intraperitoneally. At the end of 42 days, Total
acidity, Gastric mucus concentration and pH
were determined using standard method;
MDA- Lipid Peroxidation was also
determined in the stomach, pancreas, small
and large intestine. The Histoarchitecture of
the stomach, small and large intestine were
studied.

The UC-induced group showed significant
changes in gut physiology and pathology,
increased total

including decreased pH,

acidity, reduced mucin content, elevated

1836


mailto:olusoji.oyesola@oouagoiwoye.edu.ng

Evaluation of the effect of antibiotics, anti-inflammatory agent, and monoclonal antibody  Oyesola et al.

malondialdehyde = (MDA) levels, and
increased clinical symptoms. In contrast, all
treatment  groups  showed  significant
improvements in gut physiology, contributing
positively to ameliorating the symptoms and
pathological features of ulcerative colitis with
varying efficacy. Histological analysis
revealed significant pathological changes in
the UC-induced group, including thickened
mucosa, and

muscularis,  degenerated

compromised submucosa, which were
improved in the anti-inflammatory-treated and
monoclonal antibody-treated groups.

The study effectively highlights the

significant impacts of antibiotic, anti-
inflammatory agent and monoclonal antibody
in improving in gut physiology on various
parameters associated with UC potentially
through the regulation of gastrointestinal
secretions, reduction of pro-inflammatory
cytokines, which contribute to UC severity,
inhibition of oxidative stress, which can
damage the gut barrier and exacerbate UC,
increase in mucin content, which can protect
the gut barrier and reduce UC severity, and
modulation of the gut microbiome, which can
influence UC severity. The findings indicate
that while all the three interventions
contribute positively to ameliorating the
symptoms and pathological features of UC,
their overall

efficacy vary. This study
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provides insights into the efficacy of the
different therapies on gut pathology in UC
and may inform the development of novel

treatments for this debilitating disease.

Introduction

Ulcerative colitis (UC) is a chronic
inflammatory ~ bowel disease (IBD)
characterized by mucosal inflammation,

ulceration, and dysfunction of the colonic
epithelial barrier (Lynch and Hsu, 2023). The
exact etiology of UC remains unclear, but it is
believed to result from an aberrant immune
response, environmental triggers and genetic
predisposition (Ungaro ef al., 2019; Roberts et
al., 2019). The current treatment paradigm for
UC includes antibiotics, anti-inflammatory
agents, and monoclonal antibodies, which
often yield wvariable responses and are
associated with significant side effects (Kayal
and Shah, 2019; Aslam et al., 2022).

Acetic acid-induced colitis in rats is a well-
established model for studying UC,
recapitulating key features of human disease,
including mucosal inflammation, ulceration,
and epithelial dysfunction. This model
provides a valuable platform for evaluating
various

the efficacy of therapeutic

interventions  and  understanding  the
underlying mechanisms of UC (Owosu ef al.,

2020, Subramanian et al., 2022).
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Recent studies have highlighted the critical
role of the gut microbiome, epithelial barrier
function, and immune regulation in the
pathogenesis of UC (Porter and Ho, 2020;
Swirkosz et al., 2023; Schreiber et al., 2024).
Antibiotics, anti-inflammatory agents, and
monoclonal antibodies have shown promise in
these their

modulating pathways, but

comparative efficacy in mitigating gut
pathology in UC is not well understood. This

study aims to evaluate the comparative

Table 1: Animal grouping

efficacy of antibiotic, anti-inflammatory, and

monoclonal antibody therapies on gut
pathology in an acetic acid-induced UC rat
model.

Methodology

Animal Grouping
Fifty adult male Sprague-Dawley rats were
used for this study and were divided into five

groups of ten rats each.

Group

Treatment

A: Normal control

Normal saline (0.9% w/v NaCl) P.O

B: Ulcerative colitis group

2 ml/kg 4% acetic acid solution transrectal

C: Antibiotics group

2 ml/kg 4% acetic acid solution transrectal and 40mg/kg
of ciprofloxacin (P.O)

D: Anti-inflammatory agent group

2 ml/kg 4% acetic acid solution transrectal and

100mg/kg of prednisolone (P.O)

E: Monoclonal antibody group

2 ml/kg 4% acetic acid solution transrectal and 5 mg/kg

of infliximab (i.p)

P.O: per oral

The National Research Council's guidelines
for the care and use of laboratory animals
were followed in all animal studies and
methodology. Ethical approval was obtained
from Olabisi Onabanjo University Teaching

Hospital Human Research Ethics Committee
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i.p: intraperitoneal

(OOUTH-HREC),  with  the  number
OOUTH/HREC/746/2023AP.

Induction of ulcerative colitis

The animals were anesthetized using 1.75 mL
ketamine (1000 mg/mL) and 0.25 mL
Xylazine (1000 mg/mL) intra- peritoneal prior

to ulcerative colitis induction. The induction
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of the ulcerative colitis was done according to
the method described by Al-Rejaie et al.,
(2013), after 24 hours fast, 2 ml of 4% acetic
acid solution was administered transrectally
using a (2.7 mm) soft pediatric catheter. After
acetic acid administration, rats were holed
horizontally for 2 min to prevent acetic acid
leakage. Control animals underwent the same
procedure using equal volume of normal
saline instead of acetic acid solution. After the
manifestation of ulcerative colitis on the 61
day, treatment was carried for a period of 42
days.

anti-

Administration of antibiotics,

inflammatory agent and monoclonal
antibody
The antibiotics, anti-inflammatory agent and

monoclonal antibody used in this study were

ciprofloxacin, prednisolone and infliximab
respectively. Ciproflaxin(40 mg/kg) was
administered every 72 hours for forty-two
days orally (Collins et al., 1989), 100mg/kg
of prednisolone was also administered every
72 hours for forty-two days orally (Witaicenis
et al,, 2012), and 5 mg/kg of infliximab was
administered bi-weekly for 6 weeks intra-
peritoneal (Triantafyllidis ef al., 2005).
Hyperemia, adhesions, megacolon and
ulcerations assessment protocol

Every day, the animals were examined for any
obvious abnormalities such as loose feces,
diarrhea, or bloody stools. Every week after
ulcerative colitis induction, the weight of each
animal was recorded to monitor for weight
loss. A numerical score based on these

observations was provided (Table 2).

Table 2 hyperemia, adhesions, megacolon and ulcerations assessment protocol

Feature 0 1 2 3

Hyperemia None Focal Focal and | Extensive
thickening  of | thickening of
bowel wall bowel wall

Adhesions None Mild Moderate Extensive

Megacolon None Mild Moderate Toxic megacolon

Ulcerations None Mild ulceration on | Moderate Severe  damage

one side < 1 cm ulceration > 1 | extending >2 cm

cm
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Determination of ph, total acidity and

gastric mucus concentration

Measurements of the gastric juice's pH, total
acidity, and free acidity were done in
accordance with the method outlined by
Zakaria et al., (2011). The abdomen of each
rat was opened under a mild anesthesia
without damaging any blood supply. Gastric
pH was measured using pH meter and
recorded. The gastro-esophageal and gastro-
duodenal junctions were secured before the
stomach was isolated. One milliliter (1 ml) of
distilled water was introduced into the
stomach and the organ was carefully shaken.
Gastric juice was collected and centrifuged at
3000 rpm for 10 minutes. The supernatant
was taken and diluted 10 times. Two to three
drops of phenolphthalein were added to the
solution. Titration was done using 0.01 M
solutions of NaOH until the color of the test
solution changed to light pink, indicating a pH
of 7. The volume of NaOH was used to
determine the hydrogen ion concentration.

Acidity was determined using the equation

described by Blood, as follows:

volume of NaOH X normality of NaOH X 100
0.1

mEq/ltr
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The technique outlined by Corne et al., (1974)
was utilized to ascertain gastric mucus
concentration. The excised stomach was
soaked for 2hours in 0.1% Alcian blue
dissolved in a buffer solution containing 0.1M
sucrose and 0.05M Sodium acetate (pH
adjusted to 5.8 with hydrochloric acid). The
dye formed complexes with mucus after
washing two times in 0.25M sucrose at 15 and
45 minutes. The mucus was eluted by
immersion in 10 mL aliquots of 0.5M MgCl;
for 2 hours. The resulting blue solution was
shaken with equal volumes of diethyl ether
and centrifuged at 3000 rpm for 10 minutes.
The optical density of the aqueous phase was
measured at 580 nm  using a
spectrophotometer. Values of the absorbance
measured in the different treatment groups
was used to determine the corresponding
concentration of alcian blue which formed
complexes with mucin on the wall of the
glandular portion of the stomach. Finally, the
amount of mucin per gram of the net

glandular tissue was calculated with a formula

as shown below;

Alcian blue (ug)

Mucin content(pg Alcian blue/g wet tissue) =

1840

Weight of glandular tissue (g)



Evaluation of the effect of antibiotics, anti-inflammatory agent, and monoclonal antibody  Oyesola et al.

Determination of malondialehyde activity
(lipid peroxidation)

The malondialdehyde activity of the gut was
estimated using the method of Stocks and
Dormandy (1971). One milliliter (1 ml) of
serum or tissue homogenate was combined
with 2 ml of TCA-TBA-HCL and mixed
thoroughly. The solution was heated for 15
minutes in a boiling water bath. After cooling,
the flourescent precipitate was removed by
centrifugation at 1000g for 10 mins. The
absorbance of the sample was determined at
535 nm against a blank that contains all the
minus  the The

reagents sample.

malondialdehyde concentration of the sample

OD = Absorbance (optical density) of sample
> = Molar extinction coefficient

V = Total volume of the reacting sample

v = Volume of the sample

Histological analysis

The organs were carefully removed, and then
the fat was removed. After weighing, they
were fixed in 10% formal saline right away.
The tissues were fixed, placed in
progressively higher alcohol grades, and
finally cleansed in xylene. After embedding
them in paraffin, Sum serial slices were
produced. Hematoxylin and eosin were used
to stain the sections. A numerical score

representing the anomalies in the colon was

was calculated wusing an extinction  calculated by evaluating the microscopic

coefficeient of 1.56 x 10° M' Cm'. changes based on the standards outlined in

Calculation of lipid peroxidation Table 3. From 0 (normal) to 3 (severe
MDA(nmol/ml) = w_ inflammatory response), the histological

grades were assigned.

Table 3

Feature 0 1 2 3

Abnormalities of None (Normal) Mild or focal, not Moderate, not Severe & diffuse,

mucosal exceeding lamina exceeding the exceeding the

architecture propria submucosa submucosa

Crypt None Mild atrophy Moderate Severe atrophy,

abnormalities atrophy branched crypts,

Branched crypts  cryptitis, crypt
abscess
Inflammatory Normal Scattered cells Moderate or Massive
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cell infiltration

Vascular

dilatation

Edema

Mast cells

Normal blood

vessels

None

Normal scattered

cells

Mild dilatation

(localized)

Low level

limited to villi
Three cells
clustered in

submucosa

confluent cells

Moderate
dilatation of
several blood

vessels

infiltration of
cells

Severe
generalized
dilatation of

blood vessels

In the submucosa All over the

Clusters of > 3

cells in the

submucosa

section
Clusters in
submucosa and

S€rosa

Statistical analysis

All the values are expressed as mean + standard error of mean (SEM). Analysis of data was done

using Graph Pad Prism version 5 for Windows. Differences between groups were analyzed by

one-way ANOVA followed by Bonferroni post-hoc test. Differences were considered significant

at P <0.05.

Result and discussion

Table 1: Effect of antibiotic, anti-inflammatory agent and monoclonal antibody on pH in

acetic acid induced ulcerative colitis in male rat’s model.

Group pH
Stomach Small intestine Large intestine
A 4.60+0.24 4.00+0.00 4.25+0.48
B 2.28+0.56* 2.06+0.442 2.40+0.402
C 2.50+0.29? 3.50+0.29 4.50+0.29°
D 4.20+0.58° 5.20+0.58° 6.20+£0.58%®
E 4.20+0.58° 5.20+0.58° 6.20+0.582®

Each value is an expression of mean £ SEM. (P <0.05)

JCBR Vol 4 Is 5 Sept-Oct 2024
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a - Values were significant when compared to group A, b-Values were significant when

compared to group B

Table 2: Effect of antibiotic, anti-inflammatory agent and monoclonal antibody on total

acidity in acetic acid induced ulcerative colitis in male rat’s model.

Group Total acidity

Stomach Small intestine Large intestine
A 175.20+11.75 197.65+27.46 142.55+6.20
B 513.20+32.132 415.40+108.892 224.20+28.76
C 158.80+24.75° 204.40+48.01° 130.60+25.38
D 213.60+37.08° 219.204+48.47° 136.00+10.83
E 143.80+8.35° 164.00+£15.48° 118.20+9.68

Each value is an expression of mean £ SEM. (P <0.05)

a - Values were significant when compared to group A, b-Values were significant when

compared to group B

Table 3: Effect of antibiotic, anti-inflammatory agent and monoclonal antibody on mucin

content in acetic acid induced ulcerative colitis in male rat’s model.

Group Mucin content
Stomach Small intestine Large intestine
A 130.00+5.84 211.20+23.51 160.40+2.94
B 70.60+7.732 72.80+7.212 75.40+11.25%
C 109.60+5.48° 116.60+5.48% 123.60+5.482®
D 88.80+8.56% 95.80+8.652 102.80+8.56?
E 143.00+6.15° 150.00+6.15° 157.00+6.152

Each value is an expression of mean £ SEM. (P <0.05)

a - Values were significant when compared to group A, b-Values were significant when

compared to group B,

JCBR Vol 4 Is 5 Sept-Oct 2024
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Table 4: Effect of antibiotic, anti-inflammatory agent and monoclonal antibody on MDA in

acetic acid induced ulcerative colitis in male rat’s model.

Group MDA

Stomach Small Intestine Large Intestine Pancreas
A 0.03+0.00 0.04+0.01 0.07+0.01 0.06+0.03
B 0.10+0.032 0.12+0.03* 0.15+0.05? 0.15+0.09?
C 0.06+0.02 0.05+0.02° 0.07+0.01° 0.13+£0.07
D 0.04+0.02° 0.03+£0.02° 0.04+0.04° 0.09+0.06°
E 0.03+0.00° 0.04+0.01° 0.05+0.00° 0.09+0.04°

Each value is an expression of mean £ SEM. (P <0.05)

a - Values were significant when compared to group A, b-Values were significant when

compared to group B,

Table 5: Effect of antibiotic, anti-inflammatory agent and monoclonal antibody on

Ulceration, Hyperemia, Adhesion and Megacolon in acetic acid induced ulcerative colitis in

male rat’s model.

Group Ulceration Hyperemia Adhesion Megacolon
A 0.00=+0.00 0.00+0.00 0.00+0.00 1.00+0.63
B 5.00+0.002 2.80+0.202 2.80+0.202 2.20+0.492
C 4.00+0.32? 1.60+0.24% 1.60+0.40% 1.80+0.20
D 3.20+£0.37% 1.00+0.32° 1.40+0.24% 0.60+0.24°
E 1.60+0.24% 0.60+0.24° 1.00+£0.32° 0.20+0.20°

Each value is an expression of mean £ SEM. (P <0.05)

a - Values were significant when compared to group A, b-Values were significant when

compared to group B,

JCBR Vol 4 Is 5 Sept-Oct 2024
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Plate 1. Therapeutic effect of antibiotics (ciprofloxacin hydrochloride), anti-inflammatory agent
(prednisolone) and monoclonal antibody (infliximab) on the induced pathological changes in the
histoarchitecture of the stomach in adult male Sprague Dawley rats H/E x 200. mucosa region
(blue double head arrow), gastric glands (yellow circle), submucosa (black thin arrow) and

muscularis layer (black thick arrow).
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Plate 2. Therapeutic effect of antibiotics (ciprofloxacin hydrochloride), anti-inflammatory
agent (prednisolone) and monoclonal antibody (infliximab) on the induced pathological changes
in the histoarchitecture of the small intestine in adult male Sprague Dawley rats H/E x 200. villi
with goblet cells(red thin arrow), muscularis mucosal(black thick arrow) and brunners glands

(yellow circle).
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Plate 3. Therapeutic effect of antibiotics (ciprofloxacin hydrochloride), anti-inflammatory agent

(prednisolone) and monoclonal antibody (infliximab) on the induced pathological changes in the

histoarchitecture of the large intestine in adult male Sprague Dawley rats H/E x 200.

Discussion
The results from the tables above
demonstrated significant changes in gut

physiology and pathology in acetic acid-
induced ulcerative colitis (UC) in Sprague
Dawley rats.

The significant decrease in pH level in the
untreated UC-induced group (B) (table 1)
suggests an increase in acidity causing
decreased mucin content as observed in (table

2 and 3), which may exacerbate UC and

JCBR Vol 4 Is 5 Sept-Oct 2024

compromise the gut barrier leading to
compromised protective function of the
mucus layer, increasing susceptibility to
damage and pathogen infiltration. Previous
studies showed that UC is associated with
increased acidity and mucin depletion in the
gut, weakening the mucus barrier, triggering
an immune response, mucosal inflammation
2013;
Hauptmann et al., 1998; Nemoto et al., 2012;

Niv et al., 2016).

and ulceration (Dorofeyev et al,
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The increase observed in pH and mucin
content in the antibiotic group (C), anti-
inflammatory-treated  group (D) and
monoclonal antibody-treated group (E) when
compared with group (B) may indicate a
protective effect in reducing gut acidity (table
1, 2 and 3 respectively), potentially through
increase mucin secretion, acid neutralization,
reduction of pro-inflammatory cytokines and
oxidative stress (Dinarello et al, 2010;
Ahmad et al., 2018).

Notable differences in therapeutic efficacy
were observed across all treatment groups.
Our findings indicated that monoclonal
antibodies, followed by anti-inflammatory
agents, demonstrated the most significant
therapeutic effect in regulating gut pH, acidity,
and mucus content when compared with
antibiotics. This therapeutic effect may be due
to the fact that antibiotics can also disrupt the
gut microbiota balance affecting the balance
of different bacterial species that play a role in
gut secretions like mucus production and the
secretion of substances that help maintain the
gut barrier, altering pH, acidity, and mucin
production. While effective against harmful
bacteria, antibiotics also inhibit beneficial
bacteria,

potentially exacerbating

gastrointestinal issues (Shi et al., 2023; Yang

secretions by alleviating gastrointestinal
inflammation, maintaining optimal mucin
production, pH balance, and acidity levels
whereas monoclonal antibodies on the
selectively target molecules or cells driving
gut inflammation and immune responses,
effectively regulating immune responses and
inflammation (Castelli ef al., 2019; Cristofori
et al., 2021; Iwai et al., 2010; Marczynski et
al., 2021).

According to the result of this study, there
was an increase in MDA levels in the UC-
induced group indicating a state of chronic
oxidative stress, which may contribute to
perpetuation of inflammation and mucosal
injury. Antibiotics, anti-inflammatory agent
and monoclonal antibody significantly
reduced MDA levels in the gut mucosa of UC
rat model compared to the untreated group
suggesting a potential therapeutic benefit,
possibly through the reduction of pro-
inflammatory cytokines and oxidative stress
(Dinarello et al., 2010; Matera et al., 2016).
The reduction in MDA levels was most
pronounced in the anti-inflammatory agent-
treated group, followed by the monoclonal
antibody-treated group and the antibiotics-
treated group. The reduction in MDA levels

may be attributed to the drugs possible

et al, 2024). On the other hand, anti- mechanisms of action in the gut; antibiotics
inflammatory agents indirectly regulate gut  target gut microbiota, modulate the
JCBR Vol 4 Is 5 Sept-Oct 2024 1848
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composition of the microbiome, reducing
bacterial-induced oxidative stress and lipid
peroxidation (Shandilya et al., 2021; Airola et
al., 2023), anti-inflammatory agents suppress
inflammation, thereby mitigating oxidative
stress and the subsequent generation of MDA
2014),

& Somanathan, while

Antibodies

(Kovacic

monoclonal target  specific

inflammatory pathways and disrupt the
cascade of events leading to lipid peroxidation
and MDA formation (Sakuraba et al., 2022).

Antibiotics, anti-inflammatory agent and
monoclonal antibody significantly reduced
ulceration,  hyperemia, adhesion, and
megacolon when compared with UC-induced
group with maximum therapeutic effect
observed in monoclonal antibody followed by
anti-inflammatory agent and lastly antibiotics.
Antibiotic therapy may restore microbial
homeostasis and promote mucosal healing,
modulating the gut microbiota and reducing
bacterial-induced  inflammation  thereby
alleviating mucosal damage and promoting
healing (laniro et al., 2016; Mukherjee ef al.,
2018). It suppresses pathogenic bacteria and
the enhancement of beneficial microbial
populations, leading to a reduction in
inflammatory responses and tissue injury, thus
dampening the excessive blood flow and
engorgement of vessels seen in inflamed

mucosa. Anti-inflammatory agents quell the

JCBR Vol 4 Is 5 Sept-Oct 2024

inflammatory cascade and preserving mucosal
integrity (Zhang, 2007; Al-Qahtani et al,
2024). These agents not only alleviate
ulceration but also mitigate hyperemia by
suppressing the release of pro-inflammatory
immune cell

mediators and inhibiting

infiltration into the gut mucosa. By
dampening the inflammatory milieu, anti-
inflammatory agents help prevent the
formation of adhesions and reduce the risk of
megacolon development, thereby improving
Monoclonal

block key

overall disease outcomes.

antibodies specifically
inflammatory pathways (Lyly et al, 2022);

target cytokines involved in the pathogenesis

of ulcerative colitis, thereby reducing
ulceration, hyperemia, and associated
complications. By disrupting the

inflammatory signaling cascades responsible
for tissue damage, monoclonal antibodies not
only alleviate existing gastrointestinal
pathologies but also prevent the progression
of adhesions and megacolon formation in
patients with UC (Kotsovilis and Andreakos,
2014; Zhou et al., 2018).

Regarding the gut histoarchitecture, UC-
induced and untreated group showed a
significant pathological changes, including
thickened muscularis, degenerated mucosa
with  dilated gastric glands, and a

compromised submucosa in the stomach
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demonstrating the deleterious effects of acetic
acid on gastric tissue integrity (Ungaro ef al.,
2019). Also, there was a significant villus
degeneration,  increased  goblet  cells,
thickened muscularis, and altered Brunner's
glands, reflecting severe inflammatory
damage in the small intestine (Sandborn et al.,
2021). Furthermore, an extensive pathological
change, including increased and dilated
glands of Lieberkuhn, thickened muscularis,
and increased goblet cells on the willi,
indicating severe inflammatory insult in the
large intestine observed.

Different degrees of normalization were
observed in the gut architecture on the groups
treated with antibiotics, anti-inflammatory
agent and monoclonal antibody respectively.
Antibiotics treated group showed its efficacy
in restoring the integrity of the mucosa,
submucosa, and muscularis layers likely due
to its ability in eliminating pathological
microbes in the gut (Conte et al., 2006; Chen
et al, 2019). Similarly, treatment with anti-
inflammatory agent showed a reduction in
mucosal distortion and an improvement in the
submucosa and muscularis, albeit with some
residual abnormalities. A study by Hale et al.,
(2005) showed that anti-inflammatory agents
disrupted the epithelial barrier by enhancing
intestinal epithelial apoptosis, thus facilitating

adhesion and invasion of intestinal bacteria

JCBR Vol 4 Is 5 Sept-Oct 2024

into mucosal tissues. This observation was
supported by reports from Sydora et al., (2005)
and Lonnroth et al, (2008). Monoclonal
antibody also resulted in decreased
pathological changes, although some mild
distortions in the mucosa and submucosa
persisted. A study by Arijs et al, (2018)
showed that monoclonal antibody induced
histological healing in over 50% of patients
with endoscopic healing, with a maximum
effect at week 52. It also restored, although
incompletely, the colonic expression of many
immune-related genes in UC patients who
achieved endoscopic healing at week 52.
However, persistent histological and genetic
dysregulations remained even in healing
patients, suggesting that maintenance therapy
may be needed to control intestinal
inflammation.

In the small intestine, antibiotics treated group
facilitated the regeneration of  willi,
normalization of goblet cells, and restoration
of the muscularis mucosa and Brunner's
glands. Anti-inflammatory agent group also
improved villus morphology and muscularis
structure but showed slight goblet cell loss
(Gomollon et al, 2020) while Infliximab
treated group resulted in regenerated glands,
and a

restored villi with goblet cells,

normalized muscularis mucosa, underscoring
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its effectiveness in ameliorating inflammatory
damage (Ben and Chowers, 2014).

Concerning the effect of ulcerative colitis in
the large intestine, antibiotics treated group
restored normal distribution of the glands of
Lieberkuhn, goblet cells, and muscularis layer,
demonstrating significance at p< 0.05
therapeutic efficacy (Ungaro et al., 2017).
Anti-inflammatory

agent group partially

ameliorated these changes, with slight

increases in the glands of Lieberkuhn and

some villus shortening (Ungaro et al., 2017).

Monoclonal antibody group resulted in
reduced goblet cells and slight villus
distortion but showed significant

improvement in the muscularis layer and
glands of Lieberkuhn (Gomollon et al., 2020).
Conclusion

This study demonstrated that acetic acid-
induced ulcerative colitis in Sprague Dawley
rats leads to significant changes in gut
physiology  and  pathology, including
decreased pH, increased total acidity, reduced
mucin content, elevated MDA levels, and
increased clinical symptoms. The study
effectively highlights the significant impacts
of antibiotic, anti-inflammatory agent and
monoclonal antibody in improving in gut
physiology on various parameters associated
with UC potentially through the regulation of

gastrointestinal secretions, reduction of pro-
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inflammatory cytokines, which contribute to
UC severity, inhibition of oxidative stress,
which can damage the gut barrier and
exacerbate UC, increase in mucin content,
which can protect the gut barrier and reduce
UC severity, and modulation of the gut
microbiome, which can influence UC severity.
The findings indicate that while all the three
interventions  contribute  positively  to
ameliorating the symptoms and pathological
features of UC, their overall efficacy vary.

This study underscores the importance of a
tailored therapeutic approach, considering the
specific actions and outcome associated with
each treatment modalities. Further research
should further explore the synergistic
potential of this interventions, aiming to
enhance treatment strategies for UC and

ultimately include treatment outcomes.
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