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ARTICLE INFO ABSTRACT

Background: Renal ischemia-reperfusion injury (RIRI) is a serious

Article history complication associated with kidney surgery, transplantation, and
Received June 12, 2025 conditions impairing renal perfusion. Its pathogenesis involves oxidative
Revised June 017, 2025 stress, inflammation, and cell death pathways. Developing effective
Accepted Aug 19, 2025 therapeutic strategies requires targeting these mechanisms. This study

evaluated the protective effect of Tideglusib, a selective glycogen
Keywords synthase kinase 3P inhibitor that activates the Wnt/B-catenin signaling
Tndeglu§|b; pathway, in an experimental rat model of RIRI. Rats were divided into
glséi?ﬁ' six groups: sham, untreated RIRI control, vehicle groups for QS11 and

Tideglusib, and treatment groups receiving QS11 or Tideglusib. Aim of
study: The objective of this research was to evaluate the renoprotective
effects of Tideglusib through the activation of the Wnt/B-catenin
signaling pathway in a rat model exhibiting acute kidney injury induced
by ischemia-reperfusion. Methodology: An experimental rat model of
renal ischemia-reperfusion injury was established by clamping the renal
pedicles for 30 minutes, followed by 90 minutes of reperfusion. Renal
function was evaluated by measuring kidney injury molecule-1 (KIM-1).
Apoptotic markers (Bax, Bcl-2), inflammatory mediators (TNF-a, IL-1,
IL-6), and antioxidant proteins (Nrf2, HO-1) were quantified using
ELISA. Result: The capacity of Tideglusib to enhance the wnt p-catenin
signaling pathway has been demonstrated to substantially mitigate renal
ischemia-reperfusion injury (RIRI) in comparison to the control cohort.
Nevertheless, this pharmacological agent (Tideglusib ) demonstrated a
protective role against apoptosis, or programmed cell death. When
juxtaposed with the control group exhibiting RIRI, the sham group
displayed reduced levels of Bax, a pro-apoptotic mediator and elevated
Bcl2. Additionally, the Tideglusib-treated cohort presented lower
concentrations of both Bax,NFkB and elevated Bcl2 in comparison to
the control group with RIRI.

WNT-b catenin pathway.
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1. Introduction

Acute kidney injury (AKI), formerly termed acute renal failure, is a major clinical problem and a frequent
cause of hospitalization. Over the past 15 years, its incidence has risen significantly, yet the associated
morbidity and mortality rates have shown little improvement despite considerable advancements in
medical technology and supportive therapies.

Renal ischemia-reperfusion (RIR) injury represents one of the principal causes of AKI, leading to a rapid
decline in renal function and elevated serum creatinine levels. The pathophysiology of RIR-induced
damage is multifactorial, involving apoptosis, excessive production of reactive oxygen species (ROS),
activation of neutrophils, and the release of pro-inflammatory mediators such as adhesion molecules and
cytokines. These complex and interconnected pathways contribute to progressive renal parenchymal

injury, often resulting in sub-lethal damage to kidney cells and impaired tissue repair.

Understanding these underlying mechanisms is essential for developing effective therapeutic strategies to

mitigate renal ischemia-reperfusion injury and improve clinical outcomes in patients at risk of AKI.
The route of Wnt-fcatenin:

Canonical and noncanonical Wnt signaling pathways are the two varieties. Noncanonical Wnt pathways
that are independent of B-catenin-Tcell factor/lymphoid enhancer-binding factor (TCF/LEF) include the
Whnt/Ca2+ pathway and noncanonical Wnt planar cell polarity (3).

Mechanisms of the Wnt-catenin pathway:

The Wnt/B-catenin pathway may be caused by inactivation of Wnt signaling: When Wnt signaling is
absent, B-catenin is broken down by protein complexes like AXIN, APC, serine/threonine kinase GSK-3,
CK1, and E3 ubiquitin ligase B-trcp. AXIN binds to phosphorylated lipoprotein receptor-related protein
(LRP) when it binds to its receptor, activating Wnt signaling. After the destruction complex is broken, -
catenin stabilizes and binds to TCF in the nucleus to regulate the target gene. APC adenomatous
polyposis coli, TCF T cell factor, LEF lymphocyte enhancer factor-1, GSK-3 glycogen synthase kinase-3,
AXIN axis inhibition protein, and CK1 casein kinase 1 (4).
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Figure (1) wnt Bcatenin pathway mechanisms (4)

2. The function of Wnt signaling in acute kidney damage:

Acute injury to the kidneys damages and Kills tubular epithelial cells. These damaged cells release pro-
inflammatory cytokines and Wnts, which draw macrophages and trigger the Wnt pathway. Wnt/B-catenin
signaling activation in tubular epithelium has many downstream effects, the primary ones being
proliferation or inhibition of apoptosis. Apoptosis is prevented by inhibiting pro-apoptotic Bax (B-cell
lymphoma-2(Bcl-2)associated X protein), which is achieved by p53 suppression and/or p-catenin-
dependent activation of Akt (protein kinase B). (5)Additionally, Wnt/B-catenin signaling promotes the
expression of survivin, which aids in cell survival. Wnt/B-catenin signaling promotes target genes,
including the pro-proliferative proteins cyclin D and cMyc. Healing is the outcome of these damaged cells
differentiating, and proliferation helps to replenish cells lost due to injury. (5)
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Figure (2) Effect of Wnt signaling in acute kidney injury. (5)
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Glycogen synthase kinase-3 (GSK-3)

A serine/threonine protein kinase with two functionally different isoforms, a and B, was found in the
context of glycogen metabolism and emerged as a ubiquitous regulator of numerous signaling pathways
(Figure 3).(6) Phosphorylation of tyrosine 216 and serine 9 prepares the GSK-3 beta (GSK-3f) enzyme to
either activate or inhibit its kinase capabilities, respectively.(7 )About 100 proteins have been identified as
phosphorylation targets of GSK-3B.8 GSK-3B can act as a tumor suppressor by preparing oncogene
products for degradation by the proteasome, or it can act as a pro-oncogene, mostly through pathways that
promote cell growth, including Wnt/B-catenin(.9) Recent studies have connected GSK-3 to higher levels
of programmed cell death-1 (PD-1) expression, and stopping GSK-3 made T-cells respond better.(10)
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Figure 3 the pathway of GSK3pB(6)

Tideglusib (GSK3p inhibitor ):

Small —molecule of the thiadiazolidinone ,The proline/serine protein kinase GSK-3 is a well-
known protein that is involved in several cellular signaling pathways. It has many different jobs,
but it is very important in Alzheimer's disease. This function is linked to tau and B-amyloid
pathology. Some people think that aberrant Wnt or insulin signaling causes GSK-3 to work
better. This kinase interacts with y-secretase, which causes senile plaques, neurofibrillary
tangles, and tau hyperphosphorylation.3. Tideglusib inhibits GSK-3 permanently by acting as a
non-competitive inhibitor of ATP. The motif including Cys199.4 seems to be directly associated
with tideglusib binding.( 11)

Materials and methods
Animal Preparation :
The Wistar Albino rats in this study weighed between 300 and 350 grams and came from the
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Animal Resources Center at Duhok University's College of Veterinary Medicine. The animals
lived at Kufa University in an animal housing that had a 12-hour light-dark cycle and a
temperature range of 24 + 2°C.
The rats were given a normal diet of food and water. The experiments started after two weeks of
getting used to the quarantine chamber. maintaining the rats in the study after the University of
Kufa's Animal Care and Research Committee has accepted them and the necessary forms have
been sent in.

Preparation of Tideglusib
The dose TDS of each rat 33.23mg/kg after the coversion the dose in mouse of TDS into the
dose in rat by using the equition

Dose in rat = dose in mouse *(wt of rat /wt of mouse )"0.75(12).

The solubility 109.69mg of TDS disolve in 6ml of 0.9% saline containing 5% DMSO and 5%
Tween-80.  The Rat dose 33.23mg/kg were injected with tideglusib or vehicle solution

intraperitoneally (i.p.) 20 min prior to surgery (13)

/ )

Figure 4 structure of Tideglusib (Wikipedia)

The study design:

Sixty mature male rats, weighing between 300 and 350 grams, are given free access to water and
regular rat food. Every study is carried out with Kufa University's Ethical Committee's consent.
The six groups (n = 10) of rats are as follows:

1. IRI-free sham group: rats received the same anesthetic and surgical treatments with the
exception of ischemia induction.

2. Ischemia reperfusion damage was modeled by the control group (NO treatment IRI) (12),(13)
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3. The Control Vehicle 1 group (vehiclel + IRI)
4. QS11group's Wnt-catenin activator (QS11+ IRI)
5-Control Vehicle 2 group (vehicle2 +IRI):
6. The group known as "tediglusib+IRI" is an inhibitor of glycogen synthase kinase (GSK)3p.
Twenty minutes before surgery, rats receiving a dose of 33.23 mg/kg were given an
intraperitoneal (i.p.) injection of either tideglusib or a vehicle solution (13).
In this investigation, groups 2 and 6 were used as test groups.
RIRI experimental model: RIRI experimental model: To put rats to sleep, xylazine
hydrochloride (10 mg/kg) and ketamine hydrochloride (100 mg/kg) were given intraperitoneally
(14). To make sure the rats would stay still during the process, they were laid on their backs and
made immobile by sticking stickers to their legs and tails. After the men's hair was cut off, their
skin was washed. Putting pressure on the back and tail of the feet during the reflex test showed
how well the anesthetic worked. After making a midline laparotomy cut in the abdomen, the
intestines were pulled back to show the renal pedicles. A midline cut was made to get to the
abdominal region. After making a cut in the middle to get to the abdomen, the renal arteries on
both sides were revealed and freed by blunt dissection. A microvascular clamp was used to stop
the renal pedicle and limit blood flow. Rats were kept in a 37 °C room and had their core
temperatures checked often. After 30 minutes, the clamp was taken off to let blood flow back to
the kidney (15). After the clamp was taken off, the kidney's color changed from dark blue to rich
red, which meant that reperfusion had been successful. After the cut from the surgery was fixed,
the animals were put back in their cages and given 90 minutes of rest to allow for reperfusion
(16). have time to rest and recover, and they can eat and drink whatever they want. Rats were put
to sleep and then killed after the time of resuscitation. After the kidneys were taken out and split
in half, blood samples were taken directly from the heart. One part was preserved in tissue for
histology study, and the other was preserved in 10% formalin.

Sample Preparation

Sampling of Blood: A gel tube was used to remove roughly 1 cc of cardiac blood following the
procedure. Blood samples were centrifuged at 4000 revolutions per minute (rpm) for 10 minutes.
The serum component was then isolated, and its kim levels were assessed.

Preparing Tissue for TNF, IL1B, HO-1, Nrf2, and IL6 Measurements.

After being cleaned in cold saline to eliminate red blood cells and clots, the kidneys were
homogenized using a high intensity ultrasonic liquid processor in a solution of 1:10 (w/v) 0.1 M
(PBS) phosphate buffered saline (pH 7.4) containing 1% Triton-X-100 and a protease inhibitor
cocktail (17).

The 10% homogenates were centrifuged at 10,000 rpm for 10 minutes at 4°C in order to measure
IL-1, TNFa, IL6, HO-1, and Nrf2. The supernatants were then gathered.

Table (1): Measurement of Study Parameters

Type of kit application
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Rat Heme oxygenase 1(HO-1)

Tissue ELISA Kit/ Solarbio China

Rat Nuclear factor erythroid 2-related factor 2 (Nr

Tissue ELISA KIT/ Solarbio China

Rat Kidney injury molecule (KIM -1))

Serum ELISA Kit/ Solarbio China Every kit is used for the quantitative determination

Rat tumor necrosis factor(TNFa ) of the concentration of the analyte in the animal sample

Tissue ELISA Kit/ Solarbio China

Rat interleukin-1(1L-1)

Tissue ELISA Kit/ Solarbio China

Rat interleukin-6(IL-6)

Tissue ELISA Kit/ Solarbio China

use of antibodies to identify proteins in cells
Immunohistochemistry kits and tissues and offer data that is semi quantitative
for NFkb,caspase 3 in nature on the expression, distribution,

and localization of target proteins.

Analysis of Histopathology

The kidney parts of the dead rat were put in a 10% formaldehyde solution right away so they could be
studied by pathologists. The pelvis and renal cortex were part of the macroscopic pieces that were made
after the tissues were further processed to make paraffin tissue blocks. Hematoxylin-eosin dye was used
to color the thin, 5 um-thick pieces that were cut from the formalin-fixed, paraffin-embedded block. We
used the methods described by to look at the changes in the histology, which included cell death, tubule
growth, cast formation, and brush boundary loss. Tissue injury was evaluated without giving the judges
any specific information so that they could judge the damage based on the amount of tubule damage. (18)

Say the damage was broken down into four groups: mild damage (less than 25% damage score), moderate
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damage (25 to 50% damage score 2), serious damage (50 percent or more damage score), and no damage

score. The histological study was done with a light microscope that was first enlarged 40 times.(19)
Analysis of Statistics

The number of studies (n) is written in the text of each figure, and the results are shown as mean +
standard error of mean (SEM). The statistical study of the data is also talked about in the ends of the legs.
Graphpad Prism version 9 (Graphpad software Inc., San Diego, USA) was used to look at the data and
figure out what it all meant. Using the Shapiro-Wilk test to see if our data was normally distributed, we
looked into the differences between the medicines and the controls. The control group and the treated
group were compared using a One Way ANOVA with the TUKYS multiple comparison test. There is
statistical significance in the data if the p-value is less than 0.05. Kruskal-Wallis post hoc tests were done

after a non-parametric statistical analysis for histological scoring.
3. Results

Kidney function parameter (Kidney injury molecule, or KIM) is affected by RIRI.

In comparison to the sham group, KIM significantly increased (p < 0.0001) in both the control and control
vehicle groups. There were no notable changes that observed in comparison to the control /vehicle
groups. The groups who received Tideglusib showed a significant reduction in renal damage molecule
levels as compared to the control groups. Furthermore, the two treated groups do not differ significantly

from one another. The Figure (5) provide a summary of the variations observed in levels of KIM

teskeskeske

********

Figure5: Serum level of kim (pg/ml) of the 6 experimental groups at the end of the experiment,
mean +SEM

Effect of RIRI on Inflammatory Mediator in Different Study groups
Impact of RIRI on renal TNFa,IL1§,IL6 :

This is an open-access article under the CC-BY-SA license.


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

Journal of Medical Pest Control ION : 1036

FREE CONTENT

Immunology and Microbiology

The renal concentration of TNF-a,IL1B,IL6 showed a statistically significant rise (p < 0.0001)
in both the control and control vehicle groups compared to the sham

group.No significant difference was seen between the control group and the

.control vehicle group.

There was a significant decrease in renal TNF-a,IL1B,IL6 levels observed in the

groups treated with Tideglusib in comparison to the control .

TheFigures (6),(7), (8) provide a summary of the variations observed in renal levelof TNF-
a,JL1B,IL6
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How RIRI Affects Renal Antioxidant Mediators in Various Research Groups:
RIRI's Effect on Renal HO-1, Nrf2: When compared to the sham group, the renal
concentration of HO-1,Nrf2 decreased statistically significantly (p < 0.0001) in both the control
and control vehicle groups.The control group and the control vehicle group did not differ
significantly.

When comparing the QS11-treated groups to the control, a notable increase in kidney HO-1,Nrf2
levels was noted.
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Figure 9 the renal level of Nrf2 FigurelO the renal level of HO-1

Impact of RIRI on Pro-apoptotic Mediators (Caspase 3):

The renal expression level of caspase 3, significantly increased (p <0.0001) in both
the control and control vehicle groups compared to the sham group. No significant
difference was seen between the control group and the control vehicle group

The renal caspase3 levels in the Tideglusib groups exhibited a

significant decrease (p<0.0001) in comparison to the control group.

The Figure (11) provide a summary of the variations observed in renal levels of Caspase 3
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60 " o
40
20
0 ]
Sham C+ DMSO Tween80+ QS11 TDS
DMSO

This is an open-access article under the CC-BY-SA license.


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

Journal of Medical Pest Control gﬁﬁc&.‘,{%ﬁz"s

Immunology and Microbiology
Figure 11 renal levels of caspase 3

Impact on Renal NF-kB Level

The renal level of NF-kB exhibited a statistically significant increase (p<0.0001)

in both the control and control vehicle groups as compared to the sham group.

No significant difference was seen between the control group and the control vehicle group
There was a significant decrease in renal NF-kB levels observed in the group

treated with Tideglusib , in comparison to the control group . The figure(12) provide a
summary of the variations observed in renal levels of NF-kB,

50 NF ,(B expressmn score (%)
50
40
30
20
10
0

Sham DMSO Tween80+ DMSO QS11

Figure 12 renal levels of NF-kB

Histopathological Finding :

At the end of the trial, the renal rats in the six experimental groups were tested for acute kidney
injury. The results are as follows:

Sham group

The sham renal rats exhibited a normal renal morphology in cross-section. Figure (13) shows
that the kidneys of every rat in this group were entirely normal. The cross-section of the kidney
shows a glomerulus that is practically normal and a renal tubule that is completely normal and
almost typical.
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Figure 13 the shame group

2- Control group :The control group demonstrated that 70% of tissues within this cohort
sustained damage, whereas 30% had mild renal impairment, as illustrated in the Figure 14
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Drug group (Tideglusib):

The treatment of rats with Tideglusib enhanced renal injury compared to the control groups, with
70% exhibiting substantial injury and 30% exhibiting mild renal impairment, as illustrated in
Figure 15

Figure 15 the tideglusib group

4. Discussion

Ischemic-reperfusion injury puts a lot of stress on healthy kidney cells. When there isn't enough
air and nutrients, this happens. This starts a chain of inflammatory reactions that can hurt both
systemic and local tissues very badly. Acute kidney damage (AKI) is mostly caused by the two
steps of damage that happen during renal ischemia-reperfusion injury (RIRI). It's strange that
when blood flow returns to the kidneys, ischemia makes the damage done by the shock worse,
even though this seems like a good thing. When blood flow slows down, the kidneys lose oxygen
and nutrients, which can lead to ischemia. It has a big effect on the tubules that secrete and
reabsorb water. RIRI sets off a chain reaction of inflammatory responses, but reperfusion starts a
chain reaction of oxidative stress, inflammation, and microvascular dysfunction (20)

How Renal I/R changes a kidney function measure (the KIM-1 molecule):Rats that were
given RIRI had a lot more KIM 1 in  their kidney  cells.
There was a strong positive relationship between KIM-1 and both creatinine and urea. KIM-1 is
a new biomarker that can accurately and sensitively show damage to the proximal tubules of the
kidneys. It also does a better job than blood urea and creatinine of predicting changes in the
RIRI's histology in reaction to different medical conditions or toxins.After kidney damage, the
MRNA levels of this protein rise more than those of any other gene.(21)The study showed that
both the cotrol group and the vehicle group had much higher amounts of kim-1, a molecule that
causes kidney damage.
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What Tideglusib does to kidney function factors (kidney injury molecule (KIM-1)); Even
though there haven't been any direct studies, if Tideglusib were to protect the kidneys in a rat
model of kidney damage, it would likely do so through the following pathways:
Getting rid of inflammation: Tideglusib might be able to lower KIM-1 expression, which goes up
during inflammation, by blocking GSK-3f. This could change the inflammatory processes that
cause kidney damage. lowering oxidative stress: If tideglusib is an antioxidant, it may be able to
protect kidney cells from oxidative harm. This might lower the stress on cells that causes KIM-1
to be turned on. Pro-survival pathways have been linked to GSK-3f reduction, which helps cells
stay alive and heal. Since KIM-1 is a sign of damage, tideglusib may lower KIM-1 levels
indirectly if it keeps kidney tubular cells healthy or helps them grow back.(22)

What effect does RIRI have on cytokines that cause inflammation (TNF-a, IL1p, and IL-
6)? This study found that inflammatory markers (TNF-a, IL-1, and 1L-6) were higher in the
control and control vehicle groups compared to the sham group (P 0.05). High amounts of pro-
inflammatory cytokines (TNF-a, IL-1, and IL-6) have been found in the blood of rats that have
had ischemia reperfusion injury (23). IRI-caused kidney damage is mostly caused by pro-
inflammatory cytokines like interleukin 6 (IL6), IL-1, and TNFa( 24)

Tideglusib's effect on cytokines that cause inflammation (TNF-e, IL1$, and IL-6):
According to study, tideglusib may stop the production and release of cytokines that cause
inflammation, like TNF-a, IL-1B, and IL-6.(25)
In general, it works like this: It has to do with inflammation. IL-1p, IL-6, and TNF-a are some of
the inflammatory chemicals that are made when GSK-3 signaling is activated and the
transcription factor NFkB is active. A drug called Tideglusib stops GSK-3 from working, which
blocks this pathway and lowers NFxB activity. This stops the production of cytokines that cause
inflammation.(25)

What RIRI does to antioxidant intermediaries (Nrf2, HO-1):The levels of Nrf2, HO-1 drop
after RIRI because too many ROS are made in this study.During the first steps of ischemia and
then reperfusion, Nrf2 and HO-1 interact in a complex way: To begin with The Nrf2 pathway
may be set off by the reactive stress that is created during reperfusion. To fight the higher ROS
levels, the cell's defense system increases the production of HO-1.(26).
Some other research has found that Nrf2 activation and the subsequent induction of HO-1 are
generally linked to a protective effect against RIRI. Animals used in experiments that had higher
Nrf2 signals or overexpressed HO-1 showed this by having less tissue damage, less
inflammation, and better kidney function.(27).

Effect of Tideglusib on Antioxidant Mediators (Nrf2,HO-1): The glycogen synthase kinase-3
beta (GSK-3p) inhibitor tideglusib has been shown to protect neurons. One important way it does
this is by affecting antioxidant  mediators like Nrf2 and  HO-1.(28)
Tideglusib and the Expression of HO-1: Because tideglusib turns on Nrf2, it greatly raises the
production of heme oxygenase-1 (HO-1). HO-1 is an important Nrf2-regulated cytoprotective
enzyme. It turns heme into carbon monoxide, ferrous iron, and biliverdin, which is then changed
into bilirubin. Because they fight inflammation and free radicals so well, these breakdown
products protect cells from oxidative damage.(29)

What RIRI does to caspase 3, a pro-apoptotic mediator:Renal ischemia/reperfusion injury
(RIRI) is one of the main causes of acute kidney damage (AKI). It is linked to a rise in pro-
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apoptotic molecules, especially caspase-3.RIRI has a big effect on pro-apoptotic mediators (30),
and a noticeable and long-lasting rise in Caspase-3 shows that the damage has been done.
Caspase-3 activity directly causes the kidney damage and cell death seen in RIRI, so this is an
important area of study for understanding how the disease works and coming up with ways to
stop it.(31)

Effect of Tideglusib on pro-apoptotic mediator (Caspase 3): A study found that Tideglusib
usually lowers the cleavage and activation of Caspase-3. This has neuroprotective and anti-
apoptotic  effects on the  pro-apoptotic  mediator  Caspase-3  in  rats.(32)
Haitao (32) found that Tideglusib reduced the cleavage of pro-apoptotic signal caspase proteins,
like caspase-3 and caspase-9, after hypoxic-ischemic brain injury in neonatal mice, which are
often used as a model for perinatal brain injury. Because some mechanisms are the same in
different species, results from this study can often be carefully applied to models of rats that are
similar. In this case, this means that tideglusib may help protect neurons in part by stopping the
apoptotic process.

What RIRI does to the kidneys Mediator of NF-KB:Activation of NF-kB: The NF-xB
signaling mechanism in the kidneys is greatly boosted by RIRI. This action is a main part of the
inflammatory response that makes kidney damage worse. Some of the things that help turn on
NF-kB during reperfusion are toll-like receptors (TLRs), cytokines (like TNF-a and IL-6), and
pattern recognition receptors (PRRs).(33)

Effect of Tideglusib on renal NFKB :Tideglusib's Inhibition of GSK-3: Tideglusib possesses
the potential to modulate the activity of the NF-kB signaling pathway indirectly through the
inhibition of GSK-3f. The inhibition of GSK-3 has been substantiated in various contexts to
mitigate inflammatory responses and safeguard against tissue injury. The suppression of GSK-3
activity by Tideglusib may lead to a reduction in NF-kB-mediated inflammatory responses
within the renal system, given that NF-kB plays a crucial role in the induction of pro-
inflammatory chemokines and cytokines. (34)

5. Conclusions
1. Tideglusib showed apossible protective effect againist RIRI

2. According to our research, Tideglusib might have nephroprotective properties. This protective
effect may be explained by the medicines' ability to activate the Wnt B catenin signaling
pathway, which lowers inflammatory markers like IL-6, TNF-a, and IL1B, suppresses KIM

activation, decrease NfkB and lowers apoptosis by decrease pro apoptotic mediators(caspase -3)
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