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Alzheimer's disease involves environmental influences and genetic and
biochemical factors that lead to the build-up of harmful proteins like amyloid and
neurofibrillary tangles in brain. This accumulation can disturb the communication between
nerve cells. Result in cognitive difficulties. This analysis emphasizes the importance of
elements like air pollution and toxic metals in addition to discussing the influence of
inflammation oxygen related stress and antioxidants, on disease progression. It also explores
how specific hormones and enzymes influence the course of the disease. Alzheimer’s stands
out as a condition that leads to cognitive decline and affects nerve tissues in the brain
extensively. It is identified through the development of tangles and the buildup of amyloid
proteins outside cells that form plaques hindering communication among neurons. This
inherited degenerative condition affects nerve function and results in a decrease, in abilities
and memory loss.  This review delves into biochemical pathways associated with
Alzheimers disease; discussing the impact of air pollution and harmful metals along with
inflammation and oxidative stress as well as the influence of antioxidants and certain
hormones such as insulin and proteins like GO and insulin like growth factor (IGF) along
with leptin in the process. It also touches upon the significance of enzymes like choline
acetyltransferase and essential proteins in the disease pathway such, as C reactive protein
interleukins and E methione. This research is crucial for gaining insights into the processes
involved in Alzheimers disease and could help in crafting better prevention and treatment
approaches, down the line.
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1. Introduction

In the 2030s, projections show a rise of 65 million people to Alzheimer's disease compared to 1901 figures when the
illness was first identified in a patient showing symptoms like memory loss and impaired motor skills with communication
difficulties befallen on them inadvertently revealed brain cell shrinkage and build up of fats, in blood vessel autopsy

analysis [1].

Subsequently, Alzheimer's disease was identified as a neurodegenerative disturbance classified by the formation of
neurofibrillary tangles. There are two forms of Alzheimer's: earliest Alzheimer's, which disservices individuals under the age of
sixty, and delayed Alzheimer's, which affects those over eighty years old and is commonly referred to as dementia [2]. The
disease is complex and has various unknown causes. Potential contributing factors include genetics, ageing, environment,
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lifestyle, and chronic diseases such as diabetes and obesity [3]. Research indicates that the brains of affected individuals
contain unusual accumulations of specific proteins, which can be classified into two types: beta-amyloid protein (an abnormal,
insoluble protein that forms protein "plaques”) and tau protein (an abnormal protein that is one of the components of beta-
amyloid) [4]. These proteins accumulate to form plaques in the brain, which develop slowly and initially cause memory loss for
specific details. Over time, this memory loss progressively includes forgetting relatives and even daily tasks. These effects occur
due to the prevention of proper neuronal communication and necessary nourishment. As the disease progresses, hormones and
enzymes change, affecting other body systems [5].
Causes of Alzheimer's disease:
Several potential contributing causes of the condition can be summarized as follows:

1.1 General Causes:

1.1.1 Air-Pollution

The brain's frontal cortex is affected by numerous airborne pollutants released by industrial facilities, such as pb, ozone,
NOx, SOx, and CO, among others [6]. These pollutants are considered a significant threat to human health. A study conducted
by Schaefer et al. [7], revealed that exposure to toxic metals resulting from pollution leads to the formation of neurotoxic plaques,
which are deposits of protein around deteriorated nerves containing microglial cells and activating the inflammatory response
[8].
1.1.2 Exposure To Toxic Metals

Biological and natural systems contain metals, categorized into three types: toxic, beneficial, and harmful. Toxic metals,
which have no biological function and harm living systems (such as lead and aluminum), differ from essential beneficial metals,
which are necessary for life and have physiological functions in organisms (such as copper, zinc, and iron) [9]. Aluminum is
considered a toxic metal for the brain, and research indicates that exposure to aluminum causes disturbances in phosphorylation,
aggregation, and the formation of hyperphosphorylated proteins through interactions with proteins like tau. Studies have shown
that aluminum accumulation in areas responsible for memory and cognition leads to memory impairment (10). Additionally,
calcium is a necessary metal affecting synaptic function and neuronal development. However, excessive calcium
supplementation increases the danger of Alzheimer's by 3-7 times, especially in individuals with issues in white matter in the
brain, potentially leading to mortality. Exposure to lead is related to Alzheimer's and increases the accumulation of the enzyme
Ap-secretase. Cadmium, a water-soluble carcinogen, can cross the BBB and cause neurological disorders such as memory loss.
One study found that cadmium ions enhance tau protein's self-appropriation and the formation of plaques in the brain [11].
1.1.3 Infections

Chronic complaints in the central nervous system increase the risk of progressive Alzheimer's. Research by Miklossy
and Ballin has shown that long-term bacterial infections can lead to neuronal cell death (apoptosis). This programmed cell death
occurs in response to a series of cellular processes without releasing toxic substances into the surrounding environment, leading
to neurofibrillary tangles and potentially causing destructive neurological disorders [12]. This process can result in decreased
cognitive function and an increased risk of Alzheimer's disease. Animal exploring has indicated that inflammatory processes
play a significant role in Alzheimer's disease and may be associated with increased cognitive impairment [13]. Studies on
Alzheimer's patients have revealed elevated levels of cytokines such as IL-1 and their receptors (twelve proteins in this family)
compared to control groups [14]. Scientists have suggested a potential link between the body’s inflammatory response and the
onset of the disease. Alzheimer's causes changes in the levels of these proteins, which may occur due to ageing or systemic
diseases [15].

1.1.4 Impact Of Oxidative Stress And Antioxidants

Oxidative stress happens due to an imbalance between the manufacture of reacting oxygen species and free radicals in
the body. Oxidation-reduction processes in the body, decreased levels of trace metals, reduced grade of polyunsaturated fatty
acids, and increased protein levels contribute to producing reactive oxygen species such as superoxide and hydrogen peroxide
[16]. Alzheimer's research has underscored the significance of oxidative processes in the disease's development. During the
examination of the cellular changes, oxidative stress was noted as a precursor to the appearance of neurofibrillary tangles, a
hallmark of the disease. Although the primary source of oxidative stress in Alzheimer's is still unclear, the procedure likely relies
heavily on the attendance of reactive shift metals, such as iron and copper [17]. Lower levels of antioxidants like boric acid,
bilirubin, lycopene, alpha-carotene, vit- A, vit- C, and vit- E increase the susceptibility to Alzheimer. Recent research has shown
that the action of antioxidants enzyme such as GS peroxidase and catalase is decreased in individuals with Alzheimer's. Studies
conducted on mice have indicated that increased levels of glutathione (GSH) and superoxide dismutase (SOD) may reduce some
of the classic signs and symptoms of Alzheimer's, such as memory loss and learning problems [18].
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1.2 Specific Causes
Several specific factors in the body add to the advancement of Alzheimer's, including hormonal, enzymatic, and protein-
related causes.

1.2.1 Insulin And Insulin-Like Growth Factor (IGF)

Elevated insulin levels are considered a risk factor for future Alzheimer's. Insulin, a hormone that maintains metabolic
balance, plays a crucial role in regulating amyloid beta protein peptides and preventing neurofibrillary tangles (NFTs). High
blood glucose levels stimulate the pancreas to produce more insulin. When cells cannot sense insulin, insulin resistance occurs,
leading to elevated blood glucose levels. This, in turn, stimulates beta cells in the pancreas to release more insulin, potentially
leading to type 2 diabetes (T2DM) [19]. Studies have shown that cerebrospinal fluid from Alzheimer's patients contains high
levels of insulin. High insulin resistance leads to the accumulation of amyloid-beta protein, tau protein hyperphosphorylation,
increased oxidative stress, and neurotoxicity [20]. Under normal conditions, chronically elevated insulin levels can lead to insulin
resistance, directly contributing to increased plaque formation or neurofibrillary tangles through various mechanisms, resulting
in memory impairment and reduced neuronal activity. Insulin-like growth factor (IGF) is closely related to oxidative stress as it
disrupts metabolic balance and affects blood glucose regulation [21]. It leads to the formation of various reactive oxygen species
(ROS), DNA impairment, and mitochondrial dysfunction, ultimately causing apoptosis, inflammation, and amyloid-beta
accumulation [22].

1.2.2 Leptin

Recent years have revealed a connection between low leptin grades. Leptin is a hormone that regulates insulin
sensitivity, bone formation, immunity, nervous system activity, energy metabolism, appetite, and reproduction. Most leptin is
produced in white adipose tissue, but it can also be produced by skeletal muscles. Leptin can help combat several diseases,
including Parkinson's, Alzheimer's, and epilepsy [23]. Reviewing has shown that memory loss in Alzheimer’s disease mouse
models can be corrected by administering progressive leptin injections. Leptin can cross the BBB and reach the brain, where it
helps mitigate the inflammatory effects of AB1-42 protein in Alzheimer's disease. The leptin receptor transports leptin from the
periphery to the central nervous system throughout blood-brain barrier to improve neuronal function, so any disruption in this
process can contribute to Alzheimer's disease [24].

1.2.3 Choline Acetyltransferase (ChAT)

Choline acetyltransferase (ChAT) is closely associated with memory through its role in acetylcholine transmission.
ChAT plays a crucial role in the synthesis of acetylcholine (ACh) and significantly impacts cognitive functions. Acetylcholine
is carried into storage compartments in the brain by a special transporter known as the acetylcholine transporter [25]. An essential
enzyme that plays a role in various bodily functions like learning and memory retention as well as attention and sensory
processing, among others. Recent studies have suggested a connection between Alzheimers disease and memory loss with the
declining activity of choline acetyltransferase within neurons [26]. It is believed that beta amyloid can interfere with
neurotransmission by impacting choline uptake and acetylcholine release. Furthermore, findings indicate a relationship between
the deterioration of synapses and cognitive impairments. Choline acetyltransferase activity is notably lower in dementia cases
than in nonvascular dementia cases [27].

1.2.4 Insulin Degrading Enzyme (IDE)

Insulin-degrading enzyme (IDE) functions to break down insulin and other proteins, such as beta amyloid, which is
found in the brains of individuals with Alzheimer’s disease. Increased insulin levels in the bloodstream hinder IDE's ability to
break down beta amyloid effectively [28]. A scenario that could result in the buildup of this protein and the development of
plaques, to Alzheimers disease. Studies involving genetics have revealed that differences in IDE genes are connected to a
likelihood of developing Alzheimer’s disease, and a decrease in the enzyme’s action could play a role in the disease’s
progression. Gene variations in IDE have been tied to the symptoms of Alzheimer’s and an elevated chance of type 2 diabetes.
An instability in IDE genes or other elements may result in a decline in IDE activity associated with increased insulin levels and
a greater susceptibility to Alzheimer’s disease [29].

1.2.5 Apolipoprotein (ApoE)

apolipoprotein (known as apolipoprotein e or apoe for short) is vital in moving fats and cholesterol around the body.
comes in three variations. apoe 2 apoe 3 and apoe 6. among these types, apoe 6 is linked with a chance of developing alzheimer’s
disease. apoe 6 helps carry beta amyloid protein in the brain and encourages buildup, creating plaques that disrupt
communication between nerve cells. individuals carrying the apolipoprotein e epsilon € genotype, known as apoe epsilon g, risk
developing alzheimer’s disease. they may experience symptoms earlier than those with different apoe variants. additionally,
apolipoprotein e plays a role in chylomicron lipoproteins and is vital for transporting lipids and cholesterol by interacting with
various cell receptors due to its unique binding capabilities [30]. comprising 299 amino acids apolipoprotein e is responsible for
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lipid transportation and repair mechanisms in the body. in patients with alzheimer, there is a correlation between amyloid beta
accumulation and the apolipoprotein e gene variant known as apoe epsilon € .in individuals with alzheimer's disease in the brain’s
regions apolipoprotein epsilon €. € enhances the development of clumps of proteins and twisted fibres within nerve cells while
decreasing the activity of an enzyme called choline acetyltransferase. the impact of apolipoprotein epsilon is more significant in
patients [31].

1.2.6 C - Reactive Protein (CRP)

cr preactive protein (cr p), a protein made by the liver when the body is inflamed, is found in the blood at levels during chronic
inflammation, which may be linked to the onset of alzheimer’s disease. studies suggest that sustained inflammation might aid in
creating nerve plaques and tangles in the brain—a common hallmark of alzheimers [32]. high levels of crp have been linked to
a risk of alzheimer’s disease in older individuals. this liver produced immune protein is released during inflammation because
of interleukin synthesis. crp supports the production of ¢ reactive protein through a feedback loop. in addition to this creactive
protein also boosts the production of ap42. researchevidencesuggestthat increased levels could signal alzheimers disease
potentially in individuals, over ninety years old [33].

1.2.7 Guanine Nucleotide-Binding Proteins (GO)

These proteins are part of guanine nucleotide binding proteins that serve as switches to relay messages inside cells
effectively. Issues in G protein linked receptors (GPCRs) are connected to a range of health conditions like diabetes and cancer,
as well as mental health problems such as depression and cardiovascular diseases [34]. The guanine nucleotide binding proteins
comprise the Gy complex and the Ga subunit. You'll find the GO signaling molecule associated with G proteins in the brain
region related to guanine nucleotides. Reports suggest that abnormal signalling through the APP-GO protein receptor imparts
to the onset of Alzheimer. Accumulation of AP protein enhances the formation of the APP-GO protein complex [35].

1.2.8 Interleukins

Interleukins play a substantial role in increasing the risk of Alzheimer. Interleukins are produced by white blood cells,
lymphocyte, monocytes, macrophages, and endothelial cells [36]. Interleukin 1 (IL-1) is one of the multi-functional cytokines
that promotes immunity and reduces inflammation in the body. IL-1 activates T-cells and other inflammatory moderators, leading
to an inflammatory response. Hyperphosphorylation of tau protein, resulting from interleukin activation, contributes to the
development of neurofibrillary tangles (NFTs). Individuals with genetic polymorphisms in the IL-1 gene face a threefold
increased risk of Alzheimer, and higher levels of interleukin have been established in the cerebrospinal fluid of Alzheimer's
patients [37].
1.2.9 Presenilin Proteins

Presenilin proteins are related to Alzheimer and are located on the cell membrane. Human tissue contains two different
types of presenilins: PSEN1 and PSEN2. The PSEN1 gene on chromosome 14 is linked to the PSEN2 gene on chromosome 1
[38]. Presenilins are involved in cellular differentiation and development, calcium signalling (Ca?*), and y-secretase activity.
Presenilins 1 and 2 form part of the y-secretase complex, which is implicated in proteolytic cleavage during cell division. y-
Secretase is essential for producing AB-42 . Presenilins 1 and 2 enhance the pathology of family Alzheimer by contributing to
the cleavage of APP by B-secretase. AB-42 is more toxic than AB-40 and is also amyloidogenic [39].

1.2.10 Amyloid Precursor Protein (App)

APP is a glycoprotein that is part of the amyloid family and is found at synapses. The exact function of APP is not fully
understood, but APP can produce AP, which has an antagonistic effect on neuronal protection and cell excitation regulation.
While APP increases the entire number of synapses in the brain, high concentrations of APP lead to gradual increases in tau
protein levels, ultimately contributing to Alzheimer [40]. APP is cleaved by a- and p-secretases. Additionally, APP interacts
with membrane proteins such as G-protein-coupled receptors (GPCRSs), which sense external stimuli and transmit signals across
membranes. AP accumulation is directly associated with the onset of Alzheimer's disease. AB-42 aggregates more than Ap-40
and is thus more harmful. It may lead to programmed cell death, synaptic loss, calcium imbalance, cytoskeletal disruption, pore
formation, and ion leakage [41]. The final reason for APP's relationship with Alzheimer is that it also produces AP peptides,
which lead to the forming of senile plaques, a hallmark of Alzheimer. Several oligomers formed from the aggregation of beta-
amyloid protein eventually cluster to form plaques that disrupt normal function. Those patients have been found to have higher
levels of AB-42 in their cerebrospinal fluid [42,43].

2. Conclusion:

Alzheimer is a complex condition influenced by environmental, biological, and genetic factors. It results from toxic
metals, oxidative stress, inflammatory factors, and hormonal disruptions, leading to brain cell damage and cognitive decline.
Internal factors like insulin and leptin levels trigger disease pathways. Addressing Alzheimer requires scientific research and
early therapeutic interventions, focusing on preventive strategies and developing treatments to enhance patient quality of life
and alleviate social and economic burdens.
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