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Progressive impairment of memory and cognition is a key clinical feature of Alzheimer’s disease (AD), which It is characterized by extracellular amyloid β-protein (Aβ) deposits in the brain (plaques), intraneuronal tau pathology, neuronal cell death, vascular dysfunction, and inflammatory inflammation that ultimately manifest in the form of debilitating processes (Braac et al. 1999; Altman et al., 2010). AD also results in neuropsychiatric symptoms. No effective cure for AD has been established to date, underscoring the need to  including apathy, depression, anxiety, the two later disorders are present in up to 75% of patients with AD (Galts et al., 2019; Mendez, 2021).
To date, there is no effective cure for AD, and the treatments available can reduce only the symptoms in the initial phase of the disease. For that reason, it is of paramount importance to identify novel effective compounds for that can counteract the counteracting the AD course (Cummings et al., 2020). MicroRNAs (miRNAs( are short noncoding RNAs that modulate gene expression and are closely linked to AD pathogenesis. However, the mechanisms underlying how miRNAs slow neurodegenerative processes are largely unknown.  
MicroRNAs (miRNAs(, a class of short noncoding RNAs, act as endogenous fine-tuners and on-off switches of gene expression and are tightly involved in AD pathogenesis (Iranifar et al., 2019); their expression is differently expressed in AD patients compared to control subjects (Perkovic et al., 202), suggesting a strong potential of being therapeutic biomarkers for AD and treatment targets. Reviewing the role of miRNAs in dementia puts forward several miRNAs implicated in regulating multiple proteins/processes involved in dementia (including: miR-124 • miR-195 • miR-132/212 family • miR-134 • miR-181a • miR-34a • miR-29a/b/c • miR-16 • miR-27a/b) (for review see Ramakrishna and Muddashetty, 2019). However, the molecular and cellular mechanisms underlying how miRNAs may slow neurodegenerative processes are largely unknown
Exposing hippocampal and cortical neurons to Aβ peptide activates glycogen synthase kinase 3β (GSK-3β) through phosphorylation which and thereby results in the drives degradation of Wnt/β-catenin signaling pathway degradation, contributing to  (Garridoet al., 2002). Phosphorylated GSK-3β is responsible for the massive tau protein hyperphosphorylation and relative neurofibrillary tangle formation and impaired neuronal survival. Moreover, observed in the brains of AD patients (Sun et al., 2002). Unphosphorylated β-catenin accumulates in the cytoplasm and translocate to the nucleus; hereafter, β-catenin combines with TCF/LEF to activate transcription factors, which are responsible for initiating the transcription of genes encoding the neuronal survival response and homeostasis (Zeng et al., 2008). Moreover, β-catenin binds to the Dicer1 gene encoding the Dicer protein, a target gene Dicer1 that codes for the Dicer protein, which is involved in the cleaving and formation of all miRNAs. As such, In turn, miRNAs that are modified as a function of AD whereupon they can , regulate genes involved in the Wnt signaling pathways. 


Cannabidiol (CBD) is a safe, non-psychoactive phytocannabinoid produced that reportedly exhibits immunomodulatory activity in neurodegenerative disease, ameliorating by the cannabis plant. Increasing evidence suggests an immunomodulatory role for CBD in a variety of inflammatory conditions, potentially including neurodegenerative diseases (Sales et al., 2020’ Hao and Feng, 2021; Paez and Campillo, 2019). A recent study found that CBD treatment ameliorated the symptoms of AD and retarded retarding cognitive decline. (Khodadadi et al., 2021). CBD upregulates inhibits GSK-3b phosphorylation and thereby enhances  Wnt/β-catenin signaling, suggesting that g by inhibiting GSK-3b phosphorylation, hence, suggesting that CBD may exert neuroprotective effects by rescuing the Wnt/β-catenin pathway and consequently impacting the expression of miRNAs. 

In our planned study, we propose to conduct
We suggest to perform a series oftwo major behavioral and molecular experiments to examine the expression of several miRNAs associated with AD, and to explore the and related regulatory mechanisms, in order to provide a novel therapies against AD. In our first experiment, CBD will be administered in a streptozotocin (STZ)-induced rat model of AD, after which correlations between behavior  
To that end, in the first experiment male and female middle-aged rats subjected to a rat model of AD are treated with CBD and assessed for cognitive and emotional function. We will use intracerebroventricular (icv) injection of streptozotocin (STZ), a widely used method for modelling neuroinflammation and neurodegenerative processes. Their cognitive and emotional function will be correlated with alterations in the expression of miRNAs in the prefrontal-hippocampal circuit, as well as targets related to inflammation, CBD signaling, AD pathology,   and several interacting systems and targets including inflammation markers [inducible nitric oxide synthase (iNOS), glial fibrillary acidic protein (GFAP), ionized calcium-binding adapter molecule 1 (Iba-1), and arginase-1 (ARG-1)], CBD main targets [CB1 and CB2 receptors, the enzyme that hydrolyzes the endocannabinoid anandamide: fatty acid amide hydrolase (FAAH), and 5HT1a serotonergic receptor), markers associated with AD pathology [Aβ protein, phosphorylated Tau (p-Tau Ser396) protein] and β-catenin. We will also investigate peripheral miRNAs and inflammatory cytokines as potential biomarkers of AD and treatment response and pro-inflammatory cytokines (IL-1b, IL-6 and TNF-α) in whole blood. Findings from this initial experiment will identify These findings will reveal significant AD-related genetic changes that can be reversed by significant dysregulation of genes that are associated with AD and that may be restored with CBD treatment and highlight the potential value of. p Peripheral microRNAs have the potential to be used as biomarkers of AD and to predict response to treatment. 
In the our second experiment, we aim to determinewill explore whether different miRNAs are critically involved in the AD-related cognitive and emotional dysfunction associated with AD and and the are critical mediators of the potential therapeutic effects of CBD by using. To that end, we will use agomirs and antagomirs to specifically inhibit/activate specific miRNAs in the PFC-hippocampal pathway in CBD-treated AD males model animals, after which the relationship between changes in miRNA expression, cognitive/emotional pathology, and females treated with CBD. Cognitive and emotional function will be assessed and correlated with alterations in the expression of miRNAs in the prefrontal-hippocampal circuit as well as inflammationinflammatory markers, CBD targets, markers associated with AD pathology-related targets,  and β-catenin will be assessed. Together, these experiments may aid in defining the . The final agomirs/antagomirs to be injected will be determined based on our results from experiment 1. Findings from this experiment may demonstrate a causative mechanism between the activation/inhibition of specific miRNAs and the therapeutic effects of CBD in AD. 
The findings may suggest a potential therapeutic role for of CBD in the treatment of AD through a dialogue with miRNA-regulateds and suggest how CBD may slow neurodegenerative processes. Ultimately, the establishment of a validated noninvasive biomarker of AD or associated targets will guide the future 
A noninvasive and validated biomarker of AD or treatment response will help clinicians guide treatment selection. Ultimately, these findings will provide important steps in the development of early diagnostic tools, preventive strategies, and effective pharmacological treatments for dementia.



