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Abstract: This smdy investigared the therapentic effects of silver water on md.u:uetha.m mndnced Inflammatory Bowel Dizease (IBDY) in rats. Male
white rats (12 weeks old, ~250g) were divided mto five sgroups: negative control (unirested), positive conirol (indomethacin-induced), and three
treatment groups (T1, T2, T3) receiving 1, 2, and 3 ml of 25 ppm silver water, respectively for 14 days following indomethacin induction (15
mg'kz BW). The smdy evaluated WNF-«B expression via inmmmohistochemisoy and gasmic histopathological changes using hematoorylin-eosin
staining. Diata were analyzed using ANOVA followed by the Tukey test (o = 0.05). Results demonsmatad that silver water therapy at all tested
volames siznificantly reduced NF-xB expression. inflammatory cell infiloration, and epithelial erosion in gastric tissues compared to the positive
conmol. The 3 ml dose showed the most pronounced therapeutic affect. These findings suggest that silver water possesses anti-inflammatory
properties that suppress the NF-xEB inflammatory pathway and promote gasioic tissue repair in indomethacin-induced IBD), potentially offering a
novel therapeutic sppreach for IBED management.
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1. Introduction

Inflammatory Bowel Dhsease (IBD) 15 a chronic inflammation of the dizestive tract characterized by relapses, with the exact
cause stll unknown. Generzlly, IBD is classified into Crohn's disease (CDY) and ulcerative colitis (UC) (Ghattamaneni et al, 2019).
Crobn's disease (CDY) can affect any part of the gastrointestinal fract from the mouth to the anus (Panente et al, 2018). Ulceratrve
colitis (UC) 15 a nonspecific mflammatory disorder of the large intestine, often starting m the rectum and extending proximally with
varying degrees of imvelvement (Taku et al, 2020).

The prevalence of [BD in dogs 15 36% presentmg with vomiting and 48% being asymptomatic (Craven et al., 2004). Based cn
research by Wagner et al (2013), there were 21 cases of Inflammatory Bowel Dhisease reported at the Clinic for Small Animals,
Faculty of Veterinary Medicime, Hannover University, Germany. The pathomechanizm of IBD mvolves inflammation tiggered by
wncreased pro-mflammatory cytokine expression, followed by NF-xB activation, which leads to tissue damage, including gasine
mucosal inflammation and uleeration (Yao et al | 2019). Chnical mamfestations of tissue damage inchide melena, diarrhea, and
damage to the digestrve organs (Ananthakrishnan and Xavier, 20200,

According to Samwenji and Evans (2017), IBD induction uses a non-steroidal ant-inflammatory dmg (WSAID) such as
indomethacin. Indometharin can inhibit cyvelooxygenase (CO3X), thereby preventing the conversion of arachidenic acid into
prostanoids (Abdellatif et al, 2021). Prostaneids regulate mucus production and gastric acidity. Reduced mucus mn the stomach
reduces gasine protective bamiers and mereases gastric acid production, leadng to imitafion and damage to the gastnic mmcosa
(Gyires, 2005).

While many studies have imvestizated the therapeutic effects of natural substances, the use of metal matenals for therspeutic
purposes remains relatively rare. Metals, such as silver, can be used for various mediczl purpeses due to their physicochemical
properties as anti-inflammatory and anfimierobial agents (Park et al, 2011). Silver has the potential fo manage inflammation and
exert anfibactenial and antifungzal effects (Burdusel et al., 2018). This potential suggests a tendency to mfluence mflammatory
Processes.

However, the molecular mechamsms underlying the therapeutic effects of silver water on IBD, particularly in the stomach,
remzain unclear Omne of the key signaling pathways m [BD pathogenesis 15 Nuclear Factor-kappa B (WF-«B) (Papoutsopoulou &
Campbell, 2021). NF-xB is a transcription factor that plays a ceniral role in regulating mflammatory and immune responses (Bhatt
& Ghosh, 2014). Excessive NF-xB activation has been associzted with mereased production of pro-mflammatery eytokines and
tissue damage in patients with IBD (Meurath, 2014). Therefore, modulation of NF-xB expression 15 a potential therapeutic target for
the management of IBD (Szatkowsk: et al., 2020).

Although several studies have investizated the effects of silver water on vanous inflammatory condificns, a knowledze gap
remamns regarding 1ts influence on NF-xB expression and gastme histopatholozy in IBD. A better understanding of these molecular
mechanizms could pave the way for the development of new, effective, and safe reatment strategies for IBD. This study aims to
evaluate the effect of silver water (Ag) adoumstration on NF-xB expression and gastne lustopathelogy im a rat model of
Inflammatory Bowel Diseasze.
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GRAPHICAL ABSTRACT

The Effect of Silver Water (Ag) Administration on NF-kB Expression and
Histopathology of Gastric in Rats Model of Inflammatory Bowel Disease
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Histopathology and

; : o Silver water (Ag)
Immunohistochemistry examination

The rats were divided into five treatment groups:
e  Group 1 consisted of untreated rats (C-);

Group 2 consisted of rats induced with IBD
using indomethacin 15 mg/kg BW once
(C+);

Group 3 consisted of IBD-induced rats using

indomethacin 15 mg/kg BW once treated with 25

ppm silver water at a dose of 1 ml (T1);

Group 4 consisted of IBD-induced rats using

indomethacin 15 mg/kg BW once treated with 25

ppm silver water at a dose of 2 ml (T2); and

Group 5 consisted of IBD-induced rats using

indomethacin 15 mg/kg BW once treated with 25

ppm silver water at a dose of 3 ml (T3).

The experimental interventions were conducted

Silver water was given orally over a period of 14 days.

Euthanasia and Tissue Collection
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