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ABSTRACT

This work was intended to investigate the mechanisms underlying diabetes mellitus (DM). The study
utilized BL-8, a pharmacological agent to explore its therapeutic effect on the diabetes mellitus.
Additionally, STZ (streptozotocin) was used as one of the diabetogenic agents in which the investigators
used to induce diabetes in the Albino Mice model. This study was based on the use of behavioral tests, such
as Y-Maze test to assess exploration behavior and Morris water maze test to detect spatial memory.
Furthermore, Western Blot Analysis, an electrophoretically based technique for separation and
identification of proteins on the basis of their molecular weight, was used in order to measure the protein
level post drug treatment. The Y- maze analysis showed improved performance of the mice in the BL-8-
treated group as compared to the STZ group. The Morris Water Maze test results revealed that during
training and experimental sessions, the mean latency reduced gradually in each of the four experimental
groups. Results of the Probe test revealed that mice, induced with STZ showed a significant decrease in the
amount of time they spent in the targeted quadrant when compared to their control group peers. This study
made it possible to uncover both the benefits of the smart drugs for upgrading the cognitive functions and
the biochemical mechanisms behind the novel ingredients. The present study was viewed as a complete
examination of the neuroprotective potential of BL-8 on DM, providing useful information on potential
drug BL-8 for this multifaceted metabolic condition.
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INTRODUCTION

Diabetes mellitus (DM) is a complex and diverse metabolic disease characterized by hyperglycemia, which is
caused by deficiencies in either the action or secretion of insulin, or both (Schleicher et al., 2022). Recent years have
seen significant modifications in the classification of diabetes; the most recent systems base their classification not
only on clinical manifestation or treatment type, but also on the pathophysiology of the illness. According to the
ADA and WHO criteria, diabetes can be accurately classified as TLDM, T2DM, GDM, and other specific categories
(Punthakee et al., 2018).

One of the most significant effects of diabetes on the central nervous system is neuroinflammation, particularly
when blood glucose levels are persistently elevated. According to certain studies, diabetes causes changes in the
levels of neuroinflammatory indicators that impair neuronal function, including pro-inflammatory cytokines. In
diabetes models, for instance, irisin, another myokine, has been shown to provide protection against
neuroinflammation and additional cognitive loss, demonstrating the critical role that inflammatory processes play in
the cognitive dysfunction associated with diabetes (Wang et al., 2019). Furthermore, RAGE and AGE protein
binding have been identified as early indicators of neurotoxicity and neuroinflammation that endanger the blood-
brain barrier and the onset of neurodegeneration (Watroba et al., 2023).

In order to understand the pathophysiologic process of diabetes mellitus, the development of the disease, and
the search for a cure, experimental animals are crucial to diabetic research. Various models have been developed to
simulate this state, including its advantages and disadvantages. One of these animals that develops type 2 diabetes
without obesity is the SDT (Spontaneously Diabetic Torii) rat. This animal is suitable for DM-related problems such
retinopathy and nephropathy because it has been shown to exhibit significant hyperglycemia and decreased insulin
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levels (Masuyama, 2011). The SDT rat model does have many limitations, though, particularly because of how
slowly diabetes develops in the animal (Masuyama, 2011).

Another common model is the non-obese diabetic (NOD) mouse that serves as a model for both type | and type
Il diabetes. STZ promotes hyperglycemia and is specific to pancreatic B-cells (Baharuddin and Ikawaty, 2023).
Although this model is effective in studying the new severe effects of diabetes, it may not be compatible with the
community's diagnosis of human diabetes and its associated metabolic and vascular complications (Lv et al., 2022).

Attempts are also being made to link diabetes in humans to other animal models, such as pigs and different
nonhuman primates. For example, it has been noted that diabetic pigs aid in nephropathy research by providing
insight into how a diabetic kidney functions (Maile et al., 2014). According to the definition of insulin resistance,
research on nonhuman primates is more comparable to human metabolic evaluations, but financial and ethical issues
prevent more widespread use (Wang et al., 2015).

BL8 is one example of a pentanoic acid derivative that was created using improved catalytic processes. For
instance, under moderate conditions, bifunctional heterogeneous catalysts can be used to convert y-valerolactone
(GVL) to pentanoic acid, stimulating both ring-opening and hydrogenation reactions (Serrano-Ruiz et al., 2012).
This process is significant because it can synthesise valeric biofuels with properties appropriate for standard engines
rated at 95-120 euros using lignocellulosic biomass (Serrano-Ruiz et al., 2012).

In the course of medicinal chemistry, pentanoic acid derivatives, like BL8, have been documented for their
biological activities. Valeric acid, for example, has been shown to have pharmacological activity against a variety of
illnesses, including cancer, by functioning as an HDAC substance (Han et al., 2020).

Because BL8 inhibits histone deacetylase in biochemistry and pharmacology, it exhibits fundamental epigenetic
imprinting (Camire and Kwon, 2017). This characteristic is particularly crucial in cancer, as changes in histone
acetylation may alter the gene expression profile linked to the growth of tumours (Camire and Kwon, 2017).
Additionally, the substance has been said to help enhance protein synthesis in recombinant cell systems, indicating
the compound's potential for a wide range of biotechnological uses.

The present study monitors the restoring potential of BL8 [2-(5-Butyl-6-Thioxo-1, 3, 5-Thiadiazinan-3-Y1)-4-
Methyl Pentanoic Acid] against diabetes induced cognitive impairment in mice.

MATERIAL AND METHODS

Animals Model

Male adult albino mice weighing approximately 30-32 grams and aged seven to eight weeks were used in the
investigation. These mice were acquired from the Veterinary Research Institute (VRI) and housed at the Neuro
Molecular Medicinal Research Centre (N.M.M.R.C.) in Peshawar, Pakistan. For the investigation, a total of twelve
mice in good health were selected and split up into four groups.

Administration of streptozotocin (STZ)

STZ was administered to the mice in order to cause diabetes disease. Albino mice weighing 30g on average
were treated with STZ administered intraperitoneally during a three-week period. For STZ injections, the stocked
solution was prepared with the bellow mentioned compositions:

« Streptozotocin (STZ): 90 mg/kg
* Saline sol.: 50mL 300 microliter per mouse/day. STZ were administered intraperitoneally to six mice for the
duration of three weeks.

Injection of the antidiabetes agents
Albino mice weighing 30g on average were administered with 30mg/kg of BL8 intraperitoneally throughout a
three-week (21-day) period.

Chemical and Reagent

STZ, BL8, PBS (phosphate buffer saline), methanol, 0.5%, saline, dimethyl sulfoxide (DMSO), and RNA later
are among the chemicals used in this investigation. A tissue homogenizer, weighing balance, glucometer, syringe,
vortex machine, spinner machine, Eppendorf tubes, falcon tubes, micro pipettes, safety gloves, and a chilled
centrifuge were among the tools utilized.

Experimental Design
Twelve mice in all were chosen, and they were split up into four groups, each with a distinct treatment plan.
Each mouse was kept apart in its own cage. Following was the assignment of the groups:
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Group 1: Untreated/control group of 3 normal mice
Group 2: STZ-treated mice (n = 3) - 90 mg/kg of STZ was administered.
Group 3: mice given STZ+BL8 (n = 3) - Received 30 mg/kg of BL8 therapy in addition to 90 mg/kg of STZ.
Group 4: BL8-treated mice (n = 3) — 30 mg/kg of BL8 was administered.
Analysis of behavior
To investigate the memory impairments in the mice, three distinct tests were performed as listed below:

1) Y- Magze test

The purpose of the Y-maze test was to examine the mice's capacity to explore unfamiliar environments. Mice
were initially given three days of consecutive 10-minute training sessions to help them get used to their new
environment. After that, the mice explored all three arms of the maze during four trial sessions, each lasting eight
minutes. The number of times each mouse entered each arm was recorded for each group. Spontaneous alternation
was the sequential entry of a mouse into each of the three arms in a series of triplicates, and it was calculated using
the following specific formula (Khan et al, 2019).

Succesive Triplet Sets
% Spontaneous Alternation = - X 100
Total Number of Arm Entries — 2

Fig. 1. Y-maze apparatus.

2) Morris Water Maze Analysis

The Morris water maze (MWM.) assessment measures the mice's ability to receive signals, process those
signals to make a decision, and then find their way to the submerged platform. Initially, the mice were trained for
two days in a row, during which they were able to identify the platform in less than a minute, allowing them to try
no more than three times every day. Before trial matching began, the mice enjoyed a day off after completing their
training. This trial lasted for five days in a row. Mice were placed in opaque water during the trials, which served as
the cover-up platform. They had a minute to find the hidden platform. For upcoming studies, escape latency - the
amount of time it took to get to the platform was noted. Three trials were conducted each day, separated by a 30-
minute rest period.

3) Probe Test

Following the completion of the Morris water maze (MWM) analysis, the probing test was conducted. The mice
were given 60 seconds to swim freely after the platform of the Morris water maze that had been submerged in the
tank was removed. Following the division of the tank into four sections, the mice's duration in the target quadrant
was noted. Although the mice's memory retention was specifically evaluated during the probing trial, the goal of this
behavioral assessment was to spot memory decline.

Brain Extraction

After STZ treatment, AD development, and behavioral evaluations, all mice were killed so that their brains and
blood could be extracted. The brains were carefully removed while maintaining their natural shape in order to avoid
any protein alterations. They were then placed on a petri dish with RNA later and PBS solutions at a 1:1 ratio.

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 23 (2): 241-252, 2026.




244 SABA HAMID ET AL,,

Homogenization

Brain tissues were homogenized using a homogenizer and 150200 L of tissue extraction protein reagent (T-
PER). Before and during the processing of each brain tissue sample, the homogenizer was thoroughly cleaned using
distilled water and phosphate-buffered saline (PBS).

Centrifugation

Following collection, the brain tissue was placed in Eppendorf tubes and centrifuged for 25 minutes at 14,000
RPM on the centrifuge's spinning plate. The proteins were taken out of the top layer and transferred using a
micropipette into a different Eppendorf tube for later use, particularly in gel electrophoresis.

Optical Density of the Desired Protein Sample (Proteins Quantification)

Using spectrometry equipment, the amount of total protein in the supernatant was ascertained. The protein
content was estimated by calculating each sample's optical density (OD) using a Scilogex UV Spectrometer. Optical
density data were obtained at 595 nanometers.

Western Blot Analysis
Western blotting was used for evaluating specific proteins in tissue homogenates.

Preparation of Stock Solutions

A 0.9% saline solution was used to prepare the STZ stock solution. The 90mg/kg of STZ per mice’s body
weight was determined in accordance with the literature. Twenty one doses were prepared for 12 mice with 200 pl
prepared solution administered to each mice daily.

A 0.9% saline solution was used to prepare the BL-8 stock solution. Two group (Toxic + drug and drug only)
received a 200 pl stock solution, which was prepared for seven doses and given to the mice on different days.

Preparing the Samples of Protein

For every experimental group, protein samples were prepared using 2X Laemmli buffer. The samples were
vortexed, spin-down, and then incubated for 10 minutes at 96°C. The samples were spin-down and vortexed again
after incubation, and then they were put in an ice tray for ten minutes to denature the protein.

Laemmli SDS PAGE

Sodium dodecy! sulfate polyacrylamide gel electrophoresis (SDS-PAGE) was used to separate proteins with
relative molecular mass.

Following the creation of the standard solutions for gel electrophoresis, the running and stacking gels were
meticulously built in compliance with accepted methods (Table 1, 2).

Table 1. Formulations of the running gel to enable electrophoresis at different percentages.

PERCENTAGE Distilled 10% SDS 10% APS Monomer Running TEMED
Water (Sodium {smmonium Solution Buffer (Tetra methyl
dodecyl persulfate) (30% ethylene
‘sulfate) Acrylamide, diamine)
1% Bis-
7.5% 7.2mi 150 pl 150 pl 4.5ml 3.75ml 9.9 ul
10% 6.0 ml 150 pl 150 pl 4.95 mi 3.75ml 9.9 ul
12.5% 4.8 mi 150 pl 150 p! 6.3 ml 3.75ml 9.9 ul
15% 3.6ml 150 pl 150 pl 7.5ml 3.75ml 9.9 ul
18% 2.1mi 150 pl 150 pl 9.0 ml 3.75ml 9.9 ul
Table 2. Contents of stacking gel.
CHEMICALS Distilled 10% SDS 10% APS Monomer Stacking TEMED
Water (Sodium (ammonium Solution Buffer (Tetra methyl
dodecyl persulfate) (30% ethylene
sulfate) Acrylamide, 1% diamine)
Bis-acrylamide)
‘_;7 QUANTITY 4 ml 133.6 ul 60 pl 880 ul 1.66 mL 13.6 pl
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Trans-Blot Turbo Transfer

During SDS-PAGE, PVDF (polyvinylidene fluoride) is used to transfer the protein from gel to membrane.
Methanol was used to activate the proteins before delivery. After covering the gel with the membrane, filter sheets
and transfer buffer were added. Carefully covering it prevented air bubbles from forming. A high current power
source was connected for 45 minutes at 10 volts, 1.6 amps, and 5 watts after this sandwich was placed inside the
Trans Blot device.

Membrane Blocking
Skimmed milk (5%) was used to block the membrane and prevent non-specific antibodies from attaching to
non-specific protein sites.

Incubation of Primary Antibodies

» In Western blotting, primary antibodies were crucial instruments for recognizing target proteins. When the
target protein was separated and placed onto a membrane, these non-labeled antibodies were typically used
at a 1:1000 ratio to bind to it in a specific way. The primary determinant of the target protein's precise
localization in relation to other molecules in the sample was its binding specificity.

» Secondary Antibodies Incubation
The application of subsequent species-specific secondary antibodies to the Fc region of the primary
antibody indicated that the protein was recognized. But in this case, the secondary anti-body was an anti-
mouse antibody. The secondary antibody was applied in a 1:2000 ratio to finish this. For each paramount
binding and target protein, the ideal preparation time was roughly three to four hours at room temperature.

» Enhanced X-ray film and Chemiluminescence
The target proteins were measured in this investigation using enhanced chemiluminescence (ECL). The
PVDF membrane, containing the transferred proteins, was submerged in the reagent for five minutes. This
process resulted in luminescence and the target proteins on the membrane were seen and measured.

Ethical Considerations
All experimental procedures were conducted in accordance with the guidelines of the National Research
Council (2011) for the care and use of laboratory animals.

RESULTS

According to the results of the Y- maze analysis, the mice in the control group displayed the highest
proportion of spontaneous alternation, whereas the mice in the STZ group demonstrated the lowest percentage of
any group. Similarly, the percentage improved significantly in the BL-8-treated group as compared to the STZ
group. Additionally, the group that received only one injection of BL-8 showed a little increase (Fig. 2).

Morris Water Maze

The Morris Water Maze (MWM) test results revealed that during training and experimental sessions, the mean
latency reduced gradually in each of the four experimental groups for identifying the submerged platform.
According to the findings, it took the STZ-induced mice 45 seconds to locate the concealed platform on the first day.
Conversely, it took 33 seconds for the STZ-induced group receiving BL-8 treatment to flee. Furthermore, it took 32
seconds for the group that received only BL-8 injections to reach the platform, while it took only 29 seconds for the
mice in the control group. All four groups showed a daily decrease in escape latency, however as shown in the Fig.
3, the STZ-injected mice demonstrated a much smaller drop in escape latency than the other three groups.

Probe Test

Results of the Probe test revealed some fascinating information: mice that were induced with STZ showed a
significant decrease in the amount of time they spent in the targeted quadrant when compared to their control group
peers. On the other hand, a different situation surfaced in the case of the STZ induced mice that were administered
BL-8 treatment; these mice showed a significant increase in the amount of time they spent in the target quadrant.
Fig. 4 showed the average time that the mice spent in the target quadrant during the last four days of the experiment.
As the group given BL-8 alone displayed longer durations in the target quadrant compared to those given just STZ.
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Fig. 2. Graph showing results of the Y- Maze test.
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Fig. 4. Graph showing results of Probe test.

Fig. 3. Graph showing results of Morris-Water Maze (MWM). Test.
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Fig. 5. Western blot image of the antibodies SYP and PSD95.
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Pre- and Post-Synapse Protein Levels in STZ-Induced Mice Are Improved by BL-8 Treatments

Western blotting was used to assess the pre- and post-synapse proteins for each of the three experimental
groups. The membrane relationship between pre-synaptic proteins, like synaptophysin (SYP), and post-synapse
density 95 (PSD95) in a mouse's homogenized brain was evaluated using Western blotting. The western blot results
verified that the long-term STZ caused the down regulation of neuronal synaptic proteins. The levels of the two
synaptic proteins, SYP and PSD95, in the brains of male mice given STZ injections decreased dramatically
(P<0.01). However, the levels of both SYP and PSD95 in the mouse brain treated with BL-8 increased significantly
(P < 0.01), suggesting that BL-8 may preserve synaptic functions.

The alterations in the STZ-treated rats were eventually reversed during the prolonged physical exercise (Lin et
al, 2019). Considering the research conducted using kainic acid, a rat model of temporal lobe epilepsy (TLE), it was
discovered that P38 MAPK activation led to a reduction in plasticity-related gene expression levels such as SYP and
PSD-95; however, ferrostatin-1 therapy caused an additional decrease. Fer-1 increased the amounts of synaptic
proteins by blocking the activation of P38 MAPK (Ye et al, 2020).
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Fig. 6. Histogram of Western Blot results

DISCUSSION

The cognitive flexibility and memory retention in mice, which are essential elements of short-term memory
function (Helbling et al., 2024), are reflected in this investigation. The Y-Maze test results showed that the four
mouse groups tested had significantly different spontaneous alternation rates. The greatest spontaneous alternation
rates were seen in control mice, suggesting strong short-term memory. The lowest alternation rates, on the other
hand, were seen in diabetic mice, which may indicate memory impairment. This result is consistent with earlier
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studies showing that metabolic diseases, like diabetes, can negatively impact memory and other cognitive processes
(Dundee et al., 2023).

Since the hippocampus is essential for memory processing and is especially vulnerable to metabolic changes,
the observed deficits in diabetic mice may be due to changes in hippocampus function (Mustapha and Taib, 2021).
Notably when BL-8, the treatment being studied, was administered to the treated groups, spontaneous alternation
seemed to be enhanced in contrast to those that received streptozotocin (STZ), which is known to cause diabetic
conditions in mice. Because synaptic plasticity and neuroinflammation are both essential for memory formation and
retention, the improvement in memory performance among BL-8-treated subjects points to a possible
neuroprotective effect of this treatment (Sheppard et al., 2023).

The results of the Y-Maze test also shed light on the underlying neurological processes that underlie memory
function. Numerous neurotransmitter systems, such as glutamatergic and cholinergic pathways, are known to have
an impact on the hippocampus, a crucial area of the brain for memory processing (Pang et al., 2021). As
demonstrated by the diabetic mice in this study, dysregulation of these systems can result in cognitive deficits.
Research suggests that inflammatory cytokines can interfere with synaptic function and plasticity, which in turn
affects memory (Amoah et al., 2023).

In the current study, mice underwent a series of training sessions over three consecutive days, followed by a
recovery day, before being subjected to the Morris Water Maze (MWM) test for five successive days. The results
indicated that all experimental groups demonstrated progressive improvements in locating the submerged platform,
suggesting that the training effectively enhanced their spatial memory capabilities. Statistical analysis using SPSS
revealed that the streptozotocin (STZ)-induced mice took an average of 45 seconds to find the hidden platform
during their initial trial. In contrast, the BL-8-treated STZ-induced mice exhibited a significantly reduced escape
latency of 33 seconds, while those treated solely with BL-8 required only 32 seconds, compared to the control
group's average of 29 seconds.

The variations in escape latencies between the groups demonstrate how different levels of cognitive function are
impacted by the treatments given. In particular, the STZ-injected mice showed a lower decrease in escape latency
measures than the other groups, suggesting that the STZ treatment may have caused notable cognitive impairments
that the interventions did not completely address. According to earlier studies, administering STZ can cause
neuroinflammation and cognitive decline, which can be partially reversed by pharmacological interventions
(Chesworth et al., 2021). This is consistent with that finding.

The findings of a probe test showed a clear impairment in spatial memory retention, with STZ-treated mice
spending much less time in the target quadrant than control subjects. The BL-8-treated STZ-induced mice, on the
other hand, explored the target quadrant for a longer period of time, indicating that BL-8 may improve spatial
memory retention even when STZ-induced cognitive deficits are present (Mu et al., 2022).

The study's visual data further demonstrates how the groups' target quadrant residence durations varied from
one another. In comparison to mice treated with STZ alone, mice treated with BL-8 alone showed a significant
increase in the amount of time spent in the target area. This result lends credence to the theory that BL-8 protects
critical memory functions by preventing cognitive impairments brought on by neuroinflammation (Zhou et al.,
2023).

Furthermore, the results of the study add to the expanding corpus of research that highlights how
neuroinflammation plays a part in cognitive decline. Previous studies have demonstrated that chronic
neuroinflammation can lead to synaptic dysfunction and impairments in memory and learning processes (Stimmell
et al., 2021). The observed effects of BL-8 in the current study align with these findings, as the drug appears to
counteract the negative impacts of STZ-induced inflammation on spatial memory. This highlights the importance of
exploring anti-inflammatory agents as potential treatments for cognitive deficits associated with neurodegenerative
conditions (Chesworth et al., 2021).

According to the study's findings, BL-8 treatment dramatically raises the amounts of pre- and post-synaptic
proteins, particularly synaptophysin (SYP) and postsynaptic density protein 95 (PSD-95), in the brains of STZ-
induced diabetic mice. Given the known connection between diabetes and neurodegeneration - which is typified by
the death of neural cells and synaptic dysfunction—this finding is especially pertinent. The observed down
regulation of PSD-95 and SYP in mice given STZ is consistent with earlier research showing that STZ negatively
impacts synaptic integrity and neuronal health (Wang et al., 2019). The notable recovery of these proteins after BL -
8 treatment points to a possible neuroprotective function of this substance, which is worth looking into further.

It has been demonstrated that diabetes, especially when caused by STZ, affects cognitive abilities and interferes
with synaptic plasticity, mainly by down regulating synaptic proteins (Yang et al., 2019). Chronic STZ
administration causes metabolic dysfunctions that negatively impact synaptic health-related gene expression and
neuronal signalling pathways (Yuan et al., 2019). For example, research has shown that diabetes caused by STZ can
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result in cognitive impairments and decreased expression of synaptic proteins, such as PSD-95 and SYP, which are
essential for preserving synaptic integrity and promoting neurotransmission (Gharaibeh et al., 2020). These
observations are supported by the study's results, which showed that the STZ group's levels of SYP and PSD-95
were considerably lower than those of the control.

Moreover, the restoration of SYP and PSD-95 levels in the BL-8 treated group suggests that BL-8 may
counteract the effects of STZ-induced neurotoxicity. Previous research has indicated that various neuroprotective
agents can ameliorate synaptic dysfunction in diabetic models by modulating inflammatory pathways and enhancing
synaptic protein expression. The mechanism by which BL-8 exerts its protective effects may involve the regulation
of signaling pathways associated with synaptic plasticity, such as the MAPK pathway, which has been implicated in
the modulation of synaptic protein expression (Yook et al., 2024). For instance, the inhibition of p38 MAPK has
been shown to increase the levels of synaptic proteins in models of neurodegeneration (Matsuda and Oinuma, 2019).

It is commonly known that synaptic protein levels and cognitive function are related; learning and memory
deficits are associated with lower levels of SYP and PSD-95 (Yoo et al., 2022). The marked rise in these proteins
after BL-8 treatment raises the possibility that STZ-induced diabetic mice's cognitive abilities may be restored. This
is consistent with research from other studies that found that treatments that increase the expression of synaptic
proteins improve cognitive function (Chen and Zhang, 2022). For instance, by encouraging synaptic health and
plasticity, the administration of neuroprotective agents has been demonstrated to improve memory deficits in a
variety of animal models (Niu et al., 2022).

It is crucial to take into account the wider ramifications of neuroinflammation in the context of diabetes in
addition to its direct effects on synaptic proteins. Increased neuroinflammatory responses linked to STZ-induced
diabetes may worsen synaptic dysfunction and neuronal loss (Xie et al., 2018). Since lowering inflammatory
cytokines has been demonstrated to enhance synaptic health and cognitive function, BL-8's capacity to regulate
neuroinflammation may be a contributing factor to its neuroprotective effects (Ullah et al., 2020). In models of
neurodegeneration, for example, substances that prevent microglial activation have proven effective in maintaining
synaptic integrity.

The results of this study are also consistent with the body of research on how exercise and environmental
enrichment can improve cognitive function and synaptic plasticity. It has been demonstrated that sustained exercise
can reverse the synaptic deficits caused by STZ, indicating that lifestyle modifications could be used in addition to
medication (Horner et al., 2018). The possibility that BL-8 could replicate these effects emphasises how crucial it is
to investigate a variety of strategies in order to slow down cognitive decline in diabetic populations.

Furthermore, these findings have implications for our comprehension of the mechanisms underlying synaptic
plasticity. Maintaining synaptic strength and promoting long-term potentiation (LTP), a cellular process that
underlies learning and memory, depend on the interaction of pre- and post-synaptic proteins (Niu et al., 2022). The
recovery of SYP and PSD-95 levels after BL-8 therapy may improve synaptic efficacy and LTP, which would
improve diabetic mice's cognitive function. This is especially important because PSD-95 has been shown to regulate
NMDA receptor signalling and localisation, both of which are critical for synaptic plasticity (Keser et al., 2020).
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