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ABSTRACT

Citing the BBC news channel, the drug Aducanumab targets amyloid. A protein
that creates abnormal masses in the brain of people with Alzheimer's that can
damage cells and trigger dementia, and these complications include things like
memory and thinking problems, difficulty in communicating and confusion.
Lakemba received conditional FDA approval earlier this year based on how well
it helps remove plaques from the brain that are thought to contribute to cognitive
decline, according to Banyan News. The US Food and Drug Administration (FDA)
has issued a full license for Lakemba (lecanemab). A drug designed to slow the
progression of Alzheimer's disease in the early stages. Lecanemab received
conditional FDA approval in January based on study results showing it can help
clear the brain of a substance called amyloid plaque, which is thought to play a
role in the cognitive decline associated with Alzheimer's disease. Now the FDA
has granted full approval based on the findings of a new study that confirms
lecanemab can stop cognitive problems in people with early Alzheimer's disease.
This is the first time the FDA has approved a drug that targets the underlying
disease process of Alzheimer's disease. Clinically proven benefits, Leqembi can
help millions of patients with early Alzheimer's.

Introduction
hen the

drug had only

loved one with Alzheimer's disease, and indeed
every person at risk of developing Alzheimer's
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conditional approval,

Medicare, the US health plan

for people 65 and older, said it
would limit coverage of lecanemab to people
getting it through clinical trials [1-6], severely
limiting access. Also, after seeing the results,
they said that they will expand the coverage of
lecanemab after receiving full FDA approval.
The decision to fully approve lecanemab is an
important milestone for every patient with
Alzheimer's disease [7-12], every family with a

disease in the future. New drug fills unmet need
in dementia treatment [13-20].

According to the Centers for Disease Control
and Prevention (CDC), Alzheimer's disease is
the most common form of dementia among the
elderly. An estimated 6.5 million Americans are
currently living with this condition, and it is the
fifth leading cause of death among people age
65 and older [21-30]. Other drugs with full FDA
approval for Alzheimer's disease target
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symptoms but do not address underlying
causes.

Sleep and Alzheimer’s Disease

Research suggests sleep and dementia may share a bidirectional relationship.

%,%I]

Damaged brain cells
can cause chronic
inflammation and

result in poor or
restless sleep

E

Sleep deprivation
prevents the cleanup of
toxic proteins that would

normally be removed
during sleep

Sleep deprivation can increase the risk of Alzheimer's disease, the most common type of
dementia. People with Alzheimer's experience changes to their sleep-wake cycle and spend
less time in deep sleep, worsening their symptoms the next day.
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Figure 1. Alzheimer's: Managing Sleep Disturbances

The most recent of these drugs for the
management of dementia symptoms is
Namenda (memantine) [31-40], which
received full FDA approval two decades ago.
Older options that help with Alzheimer's
symptoms Aricept  (donepezil),
Razadine (galantamine), and the combination
drug Namazaric (memantine and donepezil).
Lecanemab is the first drug known to be an
amyloid antibody designed to help clear the
brain of plaque deposits that may accelerate
cognitive decline due to Alzheimer's disease.
Another  amyloid  antibody, @ Aduhelm
(aducanumab) [41-50], received conditional
FDA approval in 2021 despite an FDA advisory
committee recommending against it due to
concerns about a lack of clear benefit. It has had
mixed results in clinical trials, with benefits
seen in some studies but not others, and has not
yet received full FDA approval [51-60].
Metformin drug may reverse or slow dementia

include

and cognitive disorders even in non-diabetic
people. Most of the 20 million people in the

United States who have type 2 diabetes use
metformin [61].

This drug is very safe and millions of diabetics
have used this drug for decades with few side
effects and no gastrointestinal upsets. In
addition, it is a very cheap drug, and now new
studies indicate that metformin may protect
the brain against the growing diseases caused
by aging, even in non-diabetic people [62-70].
According to Neurosafari, quoted by Scientific
American, even though diabetes is one of the
risk factors of neurodegenerative diseases,
metformin is associated with a sharp decrease
in the prevalence of these diseases.

In the most comprehensive study of the
cognitive effects of metformin ever conducted,
Kevin Shea and his colleagues at Tulane
University studied 6,000 diabetic patients and
found that the longer a person had been on
metformin, the less likely for the development
of diseases such as Alzheimer's [71-80],
Parkinson's, there will be other types of
dementia and cognitive disorders. In line with
some previous studies, the patients who had
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used metformin for more than four years in the
new study had a 25% lower incidence of
neurodegenerative diseases compared to those
who had only used insulin or insulin plus other
antidiabetic drugs [81-90].

These results have been presented in
conferences related to the American Diabetes
Association. Susan Kraft, a neuroscientist who
works on insulin resistance in
neurodegenerative diseases at the School of
Medicine, says that even in the absence of
diabetes, there is always a decrease in insulin
sensitivity in the brains of Alzheimer's patients
[91-100].

This connection has led some to call
Alzheimer's type 3 diabetes. Kraft also states
that insulin plays many roles in the brain.

Insulin plays a role in memory formation and
H I
Alzheimer's
Memory loss

Communication problems:

Difficulty with problem-
solving and planning:

onfusion with time or
place:
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also removes protein waste from synapses.
Thus, metformin may help correct insulin-
related functions in the aging brain. Research
on animals shows that perhaps the basis of this
phenomenon comes from the effects of drugs
on neural stem cells [101-110].

Two neuroscientists named Jing Wang and
Freda Miller at the Toronto Hospital showed
that when
metformin, their memory improved, which was
due to both the increase in the population of
neural stem cells and the increase in the
number of these cells that become healthy
neurons. Converted in the hippocampus,
communication is given. Human clinical trials
are also promising for early Alzheimer's
treatment [111-120].

non-diabetic mice received

Symptoms

Problems with vision ang
spatial awareness:

Difficulty completing|
familiar tasks:

Changes in mood and
personality:

Figure 2. Meaning Of Alzheimer's Disease, What Causes Alzheimer's Disease, Alzheimer's Disease
Symptom

Steven Arnold, a neurologist at Massachusetts
General Hospital, showed that patients with
early Alzheimer's disease had small but
significant improvements in memory and
cognitive function after receiving metformin
for eight weeks compared to a placebo. Brain
imaging also showed some improvement in
neuronal metabolism [121-130]. Although
these effects are small, they are efficient and
effective in dealing with Alzheimer's. Even

specific drugs are only effective for a limited
period of time. This is one of the biggest
motivations for finding new treatments, adds
Kraft [131-140].

Arnold hopes to conduct a larger clinical trial to
investigate metformin's effectiveness, but costs
are a major concern. Because metformin is
generic and cheap, and pharmaceutical
companies make little profit, they have no
incentive to test it, Arnold says. According to


https://indimedo.com/blog/meaning-of-alzheimer%27s-disease,-causes,-symptoms-&-treatments.
https://indimedo.com/blog/meaning-of-alzheimer%27s-disease,-causes,-symptoms-&-treatments.

Eurasian journal of Chemical, Medicinal and Petroleum Research

Arnold, this is a simple, cheap and common
drug that may affect a very important aspect of
cognitive impairment in older people, and
there is a strong scientific reason to work on it.
Now we just need to study it seriously, so that
it will give us a clear answer whether it really
helps [141-150].
If funded, the study will likely be completed
over a two-year period, Arnold believes. Kraft
and Arnold's research group is also working on
Alzheimer's biomarkers and measurable
biological signals of the disease, so that patients
at high risk of neurodegenerative diseases can
be diagnosed earlier [151-160]. Those patients
can use metformin and other insulin sensitizers
to prevent the onset of these diseases. Food
ingredients containing group B vitamins
include the following:

v Egg.
Red Meat.
Potato.
Fish.
All kinds of fruits except citrus fruits.
Chicken.

AN N N NN

Food ingredients containing folic acid also
include the following
v lentils
Parsley
Broccoli.
Lettuce.
Spinach
Cauliflower.

NN N NN

The effect of donepezil and hyosiamoside
on improving spatial memory in rats with
Alzheimer's disease

In 2006, more than 26 million people were
affected by this disease. Predictions indicate
that one out of every 85 people in the world will
be affected by 2050. This disease is more
common in elderly women than men.
Precursor steroid compounds of estrogen,
progesterone and themselves have a positive
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effect on memory in the hormonal treatment of
women in menopause [161-170]. Women's
steroid hormones improve the number of
nerve synapses, increase the solubility of beta
amyloids and play an antioxidant role by them,
and have a positive effect on memory. By
destroying brain tissue, free radicals create
reactive oxygen species and disrupt the action
of neuronal mediators.

As a result, they are the main factors in
Alzheimer's  and
Accumulation of ROS leads to oxidative stress,
which is reported to be the main cause of

neuronal destruction.

Alzheimer's disease and attacks all biological
molecules including lipids, proteins and nucleic
acids. The brain needs antioxidants to
neutralize free radicals, and amyloid beta
increases the apoptosis of neurons by causing
oxidative stress [171-180].

Evidence has shown that a diet containing
Mediterranean foods reduces the risk of
Alzheimer's disease by 40%. Medicinal plants
have received attention in recent years due to
their diverse effects for the treatment of
diseases [181-190]. Among the therapeutic
effects of plants is their anti-inflammatory
properties. A proper diet is necessary to
inflammation,
increase cholesterol and increase the risk of
Alzheimer's. Research has shown that the use
of  steroidal reduces  pro-
inflammatory factors in the brain. Other

prevent cerebral vascular

saponins

benefits include their antioxidant and ant
acetylcholinesterase properties. The bean
plant is from the potato family [191].

This plant has
antioxidant properties. Hyosiamoside is a

anti-inflammatory and

steroidal saponin (glycoside) in Bezeralbanj,
which has 17 types of glycosides, including
tigogenin, furstane, and diosgenin. Foods with
their antioxidant or anti-inflammatory
properties play an important role in reducing
and preventing dementia. Therefore, the effect
of hyosiamoside on spatial memory was

953
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investigated for the first time. In addition to
neuropathological factors, oxidative stress,
inflammation and cholinergic hypotheses are
among the hypotheses of Alzheimer's disease.
The brains of Alzheimer's patients are deficient
in acetylcholine [192].

Acetylcholine is an important
neurotransmitter in the process of memory
and learning, and it is believed that behavioral
and functional defects in Alzheimer's disease
are due to the inability to transmit nerve
messages in cholinergic synapses. According to
the cholinergic theory, reducing the amount of
acetylcholine as a result of excessive release of
acetylcholinesterase has an effect on the
memory of people with Alzheimer's disease.
Flavonoids and steroidal saponins, with their
acetylcholinesterase inhibitory properties and
antioxidant properties, neutralize free radicals
and are used in the treatment of many diseases.
Reducing the amount of acetylcholine due to
excessive secretion of acetylcholinesterase is
effective on the spatial memory of Alzheimer's
patients.

In vivo and in vitro studies support the
neuroprotective effect of saponins. The use of
steroidal sapogenin improved memory in the
5XFAD mouse model and reduced beta-
amyloid. Donepezil is a non-competitive and
reversible acetylcholinesterase inhibitor that
increases extracellular acetylcholine and is
metabolized in the liver.

The inhibitor of the key enzyme of amyloid
formation is beta-secretase, and the inhibition
of this enzyme is considered as one of the
therapeutic goals of Alzheimer's disease.
Nausea, vomiting, diarrhea, fatigue, insomnia,
confusion, anorexia, weight loss, liver disorder,
and sweating are among the side effects of the
drug that limit its use for some people. This
drug improves symptomatic symptoms.
Therefore, new therapeutic strategies are
needed for the treatment of Alzheimer's
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disease, and among them, the use of medicinal
plants with low side effects and antioxidant
properties is of great interest [193].

Therefore, the effect of sapogenin
(hyosiamoside) on spatial memory was
investigated, so that perhaps due to the low
side effects of hyosiamoside, this compound
can be used as a food supplement for families
with hereditary Alzheimer's disease in order to
prevent, delay pathology and treat the disease.
Acetylcholinesterase inhibitors protect cells
from beta-amyloid and free radical damage and
inhibit cytokine secretion by microglia. The
findings
cerebrovascular blood flow in the treatment
with acetylcholinesterase inhibitors [194].
Donepezil's antioxidant properties against free
radicals have been proven. Donepezil not only
suppresses microglia in the brain, but also
inhibits the expression of interleukinf1 and
cyclooxygenase 2 in the brain and spleen and
prevents systemic inflammation in
lipopolysaccharide (LPS)-stimulated PS19
mice. Current evidence shows that
acetylcholinesterase inhibitors have an anti-
inflammatory role, acting against free radicals
and amyloid toxicity by reducing the release of
cytokines from microglia. Inflammation caused
by amyloid plaques in Alzheimer's patients is
one of the causes of this disease.

The accumulation of beta amyloid (Af) in
Alzheimer's disease is associated with an
inflammatory response caused by the
activation of microglia and the gathering of
astrocytes, which induces the expression of

indicate an increase in

proinflammatory cytokines and increases
oxidative damage. Due to the brain's need for a
significant amount of energy and oxygen, this
tissue is susceptible to oxidative damage, and
the increase in oxidative stress of the brain in
old age is the cause of Alzheimer's disease.
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Figure 3. Alzheimer Disease
These saponins may be effective in the flavonoids with high concentration in

treatment of neurological diseases by
inhibiting the inflammatory response in
activated microglia cells. Epidemiological
studies have shown that long-term treatment
with anti-inflammatory drugs reduces the risk
of Alzheimer's disease by more than 80% and
delays the occurrence of this disease, which is a
confirmation of the role of inflammation in the
occurrence and progression of Alzheimer's
disease.

Sapogenins have strong anti-inflammatory
properties and specifically target NF-«B
signaling. In the investigation of ginseng
steroidal saponins, it has been shown that
these compounds reduce the toxicity of AB42 in
BV-2 cells by inhibiting TNF-a and NF-kB, IL-
B1,and iNOS. Steroidal flavonoids and saponins
have anticoagulant,
antiseptic, neuroprotective,
acetylcholinesterase  inhibitory, reducing
glucose output from the liver, cholesterol,
insulin resistance, improving cerebral blood
flow and anticancer activities, although some

anti-inflammatory,

metastasis They induce apoptosis.

Amyloid beta causes the loss of cholinergic
activity by inhibiting the production and
secretion of acetylcholine. Direct injection of
AB into the mouse brain showed that A
reduces the production of acetylcholine and
has anticholinergic activity and increases
Alzheimer's pathology including tau pathway
and neuronal inflammation. Consumption of
diosgenin in mutant mice with double
expression of amyloid precursor protein
improves their memory and is able to inhibit
oxidative stress and inflammatory pro-
apoptotic markers.

Some researchers believe that the effect of
sapogenins on reducing apoptosis through
their antioxidant properties prevents the
activation of the JNK pathway and the release
of cytochrome C. JNK plays a role in activating
apoptosis and manifests its antioxidant effect
by increasing the amount of superoxide
dismutase, decreasing BAX, decreasing
caspase, inhibiting ROS and regulating the 2-
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BCL family. They attribute the effect of
sapogenin on reducing apoptosis to its role in
strengthening the AKT/PI3K (phosphatidyl-
inositol 3-kinase) pathway and the BCL-2
family. Akt-PI3K is an intracellular signaling
pathway that regulates cell survival.
Investigations have shown that Forstan and
Tigogenin have anti-inflammatory properties
and reduce inflammatory effects, and steroidal
saponins inhibit the inflammatory pathways of
JNK/AP-1 and NFkB/IkB, and
inflammation is one of the factors that cause
and aggravate Alzheimer's pathology and
increase amyloid beta and inflammatory
cytokines. Is. It has been determined that the
sapogenins in fenugreek extract improve
Alzheimer's disease in rats by increasing the
inhibition of acetylcholinesterase, and this
inhibition increases with the presence of these
antioxidants and reduces intracellular ROS.
Flavonoids also inhibit acetylcholinesterase.
Studies have shown that Donepezil reduces
plaque in the hippocampus and improves
memory through the BDNF/TrkB pathway.
Recently, the use of medicinal plants, despite
having multiple effects and few side effects, has
attracted the attention of researchers to treat
diseases. Also, available and inexpensive
natural antioxidants and anti-inflammatories
can be used as a diet for people with a high risk
of suffering from underlying inflammatory
diseases or hereditary Alzheimer's disease.
Therefore, in this research, it was tried to
investigate the effect of an available herbal
compound on the spatial memory of mice.

clearly,

Adequate diet may influence not only the risk
of AD, but also the pre-degenerative syndromes
and the progression of the degenerate brain.

A proper diet is necessary to prevent
inflammation of cerebral vessels, increase
cholesterol and increase the risk of

Alzheimer's. Therefore, using a diet containing
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antioxidants and herbal compounds will
prevent and
Therefore, Hyoscyamus, which is a steroidal

improve disease factors.
saponin of the fenugreek plant, may be effective
in improving memory in Alzheimer's mice with
its antioxidant,

acetylcholinesterase inhibitor and amyloid

anti-inflammatory,

accumulation properties. Since the effect of this
herbal compound on spatial memory has not
been investigated so far, in this research, an
attempt was made to investigate more effective
herbal therapeutic compounds on improving
learning disorders and spatial memory, so that
people with a high risk of suffering from
inflammatory diseases and Alzheimer's can use
it in their diet.

The effect of donepezil has been proven

through several mechanisms including
anticholinesterase  activities and anti-
inflammatory  effects. Donepezil  has

antioxidant properties and prevents neuronal
destruction and spatial memory disorder and
improves spatial memory disorder. The results
of our study are consistent with the mentioned
cases in terms of the effect of Donepezil on
improving learning and memory. Quercetin
and sapogenins, as very strong antioxidants,
neutralize the hydroxyl and superoxide
radicals produced in the tissue and are active in
inhibiting oxidative stress and inflammation.
Based on similar studies, treatments with
antioxidant and anti-inflammatory properties
prevent plaque formation and neuronal death
and Alzheimer's progression. One of the
selected treatment strategies is to increase the
level of acetylcholine in the brain of people
with this disease by using cholinesterase
inhibitors such as donepezil, which reduce the
breakdown of synaptic acetylcholine and
prolong its ability to stimulate postsynaptic
receptors.
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Figure 4. Clonal hematopoiesis, aging and Alzheimer's disease

This drug is very important in stabilizing
memory and thinking power and strengthens
the natural pattern of acetylcholine release in
the brain. It is also effective on NMDA receptor
subunits, NOS1 and glycogen synthase,
inhibition of the key enzyme of amyloid
formation and beta-secretase (BACE-1). In the
studies, it was found that making mice
Alzheimer's with Ap1-42 leads to an
inflammatory response, and treatment with
donepezil improves the Morris Water Maze test
and reduces inflammatory cytokines in
Alzheimer's mice.

Fenugreek saponins improve
Alzheimer's disease by increasing AChE
inhibition, and it has been suggested that these

steroidal

compounds reduce intracellular ROS with their
antioxidant properties. Also, due to their
antioxidant properties, plant compounds can
reduce Af} toxicity and oxidative stress and
inflammation caused by it and prevent cell

death. The results of the present study showed
that the use of donepezil and hyosiamoside
improves memory.

Conclusion

Therefore, probably, treatment with donepezil
and hyosiamoside will improve the situation of
plaque formation and memory loss due to
plaque and cholinergic system defects, which
can be caused by the inhibitory activity of
acetylcholinesterase and antioxidant. Research
shows that AChEI directly protects cells from
damage caused by beta-amyloid, and donepezil
has recently been shown to protect mouse
artificial neurons from beta-amyloid toxicity.
Currently, evidence points to the anti-
inflammatory role of AChEIs through action
against free radicals and amyloid toxicity, as
well as through reduction of citrate release
from activated microglia in the brain and blood.
This undoubtedly shows more hope in the
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treatment of AD pathogenesis and the
interaction between different pathological
factors involved in the causes of the disease.
The results of recent studies have shown that
donepezil and hyosiamoside effectively reduce
cognitive impairment caused by increasing A3
levels or decreasing cholinergic activity. Also,
donepezil and hyosiamoside exert significant
anticholinesterase, anti-inflammatory and
antioxidant activities according to studies
conducted in the past years.
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