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ALZHEIMER’S DISEASE AND DEMENTIA: UNDERSTANDING THE CHEMICAL
BASIS AND EMERGING RESEARCH FOR EFFECTIVE PREVENTION AND
TREATMENT

Olmasbekov Abdulazizbek - student
Kurbanova Mokhira Abduvakhabovna - dotsent
Tashkent medical academy. Tashkent, Uzbekistan

Annotation. Alzheimer’s disease and dementia are neurodegenerative disorders that affect
millions of people worldwide. These conditions are characterized by the progressive loss of cognitive
function, which ultimately leads to death.

Environmental risk factors for Alzheimer’s disease include head trauma, cardiovascular
disease, and certain infections, while genetic risk factors include mutations in genes such as APP,
PSENI, and PSEN2. Early detection of Alzheimer’s disease is crucial for implementing effective
treatment strategies. Biomarkers such as amyloid beta and tau protein levels in cerebrospinal fluid
and neuroimaging techniques like PET scans can help identify individuals at risk of developing
Alzheimer’s disease before the onset of symptoms. Current treatment approaches for Alzheimer’s
disease focus on symptom management and include cholinesterase inhibitors and N-methyl-D-
aspartate (NMDA) receptor antagonists. However, there is currently no cure for Alzheimer’s disease.
Emerging research focuses on developing disease-modifying therapies that target the underlying
pathophysiology of Alzheimer’s disease. Dementia is a broader term that encompasses various
neurodegenerative diseases, including Alzheimer’s disease. Other types of dementia include vascular
dementia, Lewy body dementia, and frontotemporal dementia. These types of dementia have distinct
pathologies and risk factors, highlighting the importance of accurate diagnosis and individualized
treatment approaches.

Keywords: Alzheimer’s disease, dementia, abnormal proteins, amyloid-beta, tau proteins,
genetic mutations, inflammation, oxidative stress, lifestyle factors, environmental factors, risk
factors, early detection, diagnosis, treatment options.

BOJIE3Hb AJIBIITEMMEPA Y JEMEHIIAA: TIOHUMAHUE XI/IMI/I‘IECKOFI
OCHOBbI 1 HOBBIE UCCJIEAJOBAHUA JJIS DOPEKTUBHOU
IMPOPUJIAKTUKH U JIEYEHUA

OamacoexoB Aday/1a3u3dex - CTYJIEHT
Kyp06anoBa Moxupa A0ayBaxa0oBHA - TOLICHT
Tawkenmckas meouyunckas akademus. Tawxenm, Y30ekucman

Annomayun. bonesnv Anvyeelimepa u OemMeHYus SGIAIOMCA  HelUpoOe2eHepamueHbIMU
3a601e6aHUAMU, OM KOMOPHIX CMPAOAOm MUIIUOHbL 1H00ell 80 8ceM mupe. Dmu COCMOSAHUSA
Xapaxmepu3sylomcs npozpeccupyrowei nomepet KOCHUMUGHOU (QYHKYUu, Ymo 8 KOHEeYHOM Umoze
npueoouUm K cmepmu.

Oxonocuueckue ¢hakmopvl pucka 060ne3HU Anbycelimepa GKIIOUAIOM MPABMY 20J08b,
cepoeuro-cocyoucmole 3a001e6aHUs U HeKomopbvle UHeKyuu, a ceHemuyeckue axmopsvl pucka
exmouarom mymayuu 6 maxux eerax, kak APP, PSENI u PSEN2. Paunee gwvisasnenue 0oe3Hu
Anvyeetivepa umeem pewiarowjee sHavenue 0/ peanuzayuu dPhekmueHvix cmpameutl 1eyeHuUs.
buomapxepul, maxue xax yposnu bema-amunouda u may-6eika 8 CHUHHOMO32080U HCUOKOCMU, U
Memoowl Heliposuzyanuzayuu, maxue kax [19T, moeym nomous eviaeums nr00ell ¢ PUCKOM PA38Uumus
bonesnu Anvyeeiimepa 00 noseierus cumnmomos. CospemeHHble NOOX00bl K AeueHuto 00e3HU
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Anvyeetivepa cocpedomouenvl HA YAPAGIEHUU CUMAMOMAMU U  GKIIOUAIOM  UHSUOUMOPbI
XonuHdcmepaszvl U aumaeonucmsl peyenmopos N-memun-D-acnapmama (NMDA). Oomaxo 6
Hacmosiwee 6pems Hem Jjekapcmea om 6one3nu Anvyeeiimepa. Hoevlie uccredosanus
cocpedomouenvl HA paspabomie Memo0oo8 JieueHus, Mooupuyupyrowux OonesHb, KOmopble
Hayeneuvl Ha OCHOBHYI0 namogu3suonozuto 6one3nu Anvyeeimepa. [Jemenyuss — 6onee wupoxull
mepMuH, 0X6amuléarowull pasiuinslie Helipooezenepamugnvle 3a001e6anUs, 8 MOM ducie O01e3Hb
Anvyeetimepa. /[pyaue munsi 0emeHyuu 8KI0UAIOM COCYOUCTYIO 0eMEHYUI0, OeMEHYUIO C Meabyamu
Jlesu u n06HO-8UCOUHYIO Oemenyuto. Dmu munsvl OeMeHyuu umMerom pasiuyHvle Namoiocuu u
gaxmopuvl pucka, umo noouepKusaem BaNfCHOCHMb MOYHOU OUACHOCMUKU U UHOUBUOYATbHBIX
Nn00X0008 K JIeYeHUIO.

Knwuesvle cnosa: 6onesnv Anvyeeiimepa, oemenyus, aHoMalbhvle OelKu, Oema-amuiouo,
may-6eaKu, 2eHemuyeckue Mymayuu, 60cCnajeHue, OKUCIUMENbHbIN cmpecc, ¢hakmopwl obpasa
JHCUBHU, hakmopbl OKpydcarowell cpedsl, akxmopsl pucka, pamHee vlasiieHue, OUACHOCMUKA,
8apuUanmbl JIeUeHUs..

ALTSGEYMER KASALLIGI VA DEMANS: SAMARALI OLDINI OLISH VA
DAVOLASH UCHUN KIMYOVI1Y ASOSLAR VA RIVOJLANAYOTGAN
TADQIQOTLARNI TUSHUNISH

Olmasbekov Abdulazizbek - talaba
Qurbonova Moxira Abduvaxabovna - dotsent
Toshkent tibbiyot akademiyasi. Toshkent, O zbekiston

Annotatsiya. Altsgeymer kasalligi va demans butun dunyo bo ‘ylab millionlab odamlarga ta sir
qiladigan neyrodegenerativ kasalliklardir. Bu holatlar kognitiv funktsiyaning progressiv yo ‘qolishi
bilan tavsiflanadi, natijada o ‘limga olib keladi.

Altsgeymer kasalligi uchun ekologik xavf omillariga bosh jarohati, yurak-gon tomir kasalliklari
va ayrim infektsiyalar kiradi, genetik xavf omillari esa APP, PSEN1 va PSEN2 kabi genlardagi
mutatsiyalarni o ‘z ichiga oladi. Altsgeymer kasalligini erta aniqlash samarali davolash strategiyasini
amalga oshirish uchun juda muhimdir. Miya omurilik suyugligidagi beta-amiloid va tau ogsili
darajasi kabi biomarkerlar va PET skanerlari kabi neyrovizual usullari Altsgeymer kasalligini
rivojlanish xavfi ostida bo ‘Igan odamlarni simptomlar paydo bo ‘lishidan oldin aniglashga yordam
beradi. Altsgeymer kasalligini davolashning hozirgi yondashuvlari simptomlarni boshqgarishga
qaratilgan va xolinesteraza inhibitorleri va N-metil-D-aspartat (NMDA) retseptorlari
antagonistlarini o ‘z ichiga oladi. Biroq, hozirgi vaqtda Altsgeymer kasalligini davolovchi vosita yo ‘q.
Yangi tadgiqotlar Altsgeymer kasalligining asosiy patofiziologiyasiga qaratilgan kasalliklarni
o zgartiruvchi davolash usullarini ishlab chigishga ¢qaratilgan. Demans - bu turli xil
neyrodegenerativ kasalliklarni, jumladan Altsgeymer kasalligini gamrab oluvchi kengroq atama.
Demansning boshga turlariga gon tomir demans, Lyui tanachalari bilan demans va frontotemporal
demans kiradi. Ushbu turdagi demansning turli patologiyalari va xavf omillari mavjud bo ‘lib, ular
aniq tashxis qo ‘yish va individual davolash yondashuvlarining muhimligini ta'kidlaydi.

Kalit so‘zlar: Altsgeymer kasalligi, demans, anormal ogsillar, amiloid beta, tau ogsillari,
genetik mutatsiyalar, yallig'lanish, oksidlovchi stress, turmush tarzi omillari, atrof-muhit omillari,
xavf omillari, erta aniglash, tashxis, davolash usullari.

Introduction. Alzheimer’s disease and whole. The underlying causes of Alzheimer’s
dementia are two of the most common neuro- disease and dementia are complex and multi-
degenerative disorders affecting people world- factorial, involving genetic, environmental,
wide. These conditions have a significant im- and lifestyle factors [1-2] . The chemical basis
pact on individuals, families, and society as a of these diseases has been the subject of in-
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tense research in recent years, with the aim of
developing effective prevention and treatment
strategies [3-4].

Chapters: Chemical Basis of Alz-
heimer’s Disease and Dementia.

The chemical basis of Alzheimer’s dis-
ease and dementia involves the accumulation
of abnormal proteins in the brain. The two
main proteins involved in these diseases are
amyloid-beta and tau [5-6]. Amyloid-beta is a
protein that is normally present in the brain but
can accumulate and form plaques in Alz-
heimer’s disease. Tau is a protein that helps
stabilize the structure of neurons in the brain
but can become hyperphosphorylated and form
tangles in Alzheimer’s disease and other de-
mentias. The exact mechanisms of destruction
of the interaction between these proteins are
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In addition to genetic mutations, inflam-
mation, and oxidative stress, there is growing
evidence to suggest that environmental factors,
such as diet and pollution, may also contribute
to the accumulation of amyloid-beta and tau
proteins in the brain [7-8]. For example, a
high-fat diet has been shown to increase the
production of amyloid-beta in animal models,
while exposure to air pollution has been asso-
ciated with increased accumulation of tau pro-
teins in the brains of mice. Moreover, studies
have shown that lifestyle factors, such as phys-

‘o / \‘
Phusmi/ ’

not fully understood, but there are several the-
ories. One theory suggests that the accumula-
tion of amyloid-beta triggers a series of events
that lead to the hyperphosphorylation of tau,
which then forms tangles. Another theory sug-
gests that amyloid-beta and tau interact with
each other directly and that the interaction be-
tween these two proteins leads to their misfold-
ing and aggregation. This interaction could be
disrupted by genetic mutations or environmen-
tal factors, leading to the accumulation of mis-
folded proteins. There is also evidence that in-
flammation and oxidative stress play a role in
the destruction of the interaction between pro-
teins in Alzheimer’s disease and dementia. In-
flammatory molecules and free radicals can
damage proteins and disrupt their normal func-
tion, leading to misfolding and aggregation.

F) Tau protein
tangle

Phosphatase
Neurofibrilla
Tau tangle i
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ical exercise, social engagement, and cognitive
stimulation, can reduce the risk of developing
Alzheimer’s disease and dementia by promot-
ing brain health and reducing inflammation
and oxidative stress. Overall, understanding
the complex interplay between genetic, envi-
ronmental, and lifestyle factors is critical for
developing effective prevention and treatment
strategies for Alzheimer’s disease and demen-
tia. Recent research has shed new light on the
chemical basis of Alzheimer’s disease and de-
mentia, particularly regarding the role of in-
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flammation and oxidative stress in the accumu-
lation of abnormal proteins in the brain. For ex-
ample, a study published in 2021 found that in-
flammation in the brain can activate specific
enzymes that promote the accumulation of tau
proteins, which can contribute to the develop-
ment of Alzheimer’s disease and other types of
dementia. Similarly, another study published
in 2020 found that oxidative stress can lead to
the formation of toxic forms of amyloid-beta,
which can contribute to the development of
Alzheimer’s disease [9-10]. These findings
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suggest that targeting inflammation and oxida-
tive stress pathways may be a promising ap-
proach for preventing or treating Alzheimer’s
disease and dementia. Moreover, recent ad-
vances in imaging techniques, such as positron
emission tomography (PET), have enabled re-
searchers to visualize and track the accumula-
tion of abnormal proteins in the brain in real-
time, providing valuable insights into the un-
derlying chemical processes involved in the
development of these conditions.

Alzheimer's disease

Medial parietal

cortex \“‘.\\
/—7—\ p \
: | (\ —Z \\) Cognitive
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p » Enhanced o
cell-to-cell tau spreading </

Fig. 2. Synergy between amyloid-p and tau in Alzheimer’s disease

Risk Factors for Alzheimer’s Disease
and Dementia.

Several risk factors have been identified
for Alzheimer’s disease and dementia, includ-
ing genetics, age, lifestyle, and environmental
factors. Genetic mutations, such as those in the
APP, PSEN1, and PSEN2 genes, can increase
the risk of developing Alzheimer’s disease.
Age is also a significant risk factor, with the
risk of developing the disease increasing sig-
nificantly after the age of 65. Lifestyle factors,
such as diet, exercise, and social engagement,
may also play a role in the development of the
disease. Environmental factors, such as air pol-
lution and exposure to pesticides, have also
been linked to an increased risk of Alzheimer’s
disease and dementia. Studies have shown that
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exposure to fine particulate matter, a type of air
pollution commonly found in urban areas, can
increase the risk of cognitive impairment and
dementia. Similarly, exposure to certain pesti-
cides, such as organophosphates, has been as-
sociated with an increased risk of Alzheimer’s
disease. Furthermore, cardiovascular risk fac-
tors, such as hypertension, diabetes, and high
cholesterol, have also been linked to an in-
creased risk of dementia. These risk factors can
damage blood vessels in the brain, leading to
reduced blood flow and oxygen supply, which
can contribute to cognitive decline [11]. Over-
all, understanding the various risk factors asso-
ciated with Alzheimer’s disease and dementia
is critical for developing effective prevention
and treatment strategies.
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Fig. 3. Estimated lifetime risk for Alzheimer’s dementia, by sex, at ages 45 and 65.

Recent research has further supported
the role of lifestyle factors in the development
of Alzheimer’s disease and dementia. For ex-
ample, a study published in 2021 found that in-
dividuals who followed a Mediterranean-style
diet, which is high in fruits, vegetables, whole
grains, nuts, and healthy fats, had a lower risk
of cognitive decline and dementia. Similarly,
another study published in 2020 found that reg-
ular physical activity, particularly in midlife,
was associated with a lower risk of dementia
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later in life [12]. Additionally, research has
highlighted the importance of maintaining so-
cial connections and engaging in mentally
stimulating activities, such as reading and
playing games, for reducing the risk of cogni-
tive decline and dementia. Overall, these find-
ings suggest that adopting healthy lifestyle be-
haviors can have a significant impact on reduc-
ing the risk of developing Alzheimer’s disease
and dementia.
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Fig. 5. Early Detection and Diagnosis of Alzheimer’s Disease and Dementia.
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Early detection and diagnosis of Alzheimer’s disease and dementia are crucial for effective
treatmentand management of the disease. Several diagnostic tools and tests are available, including
cognitive tests, imaging tests, and biomarker tests. These tests can detect cognitive impairment and
changes in the brain associated with Alzheimer’s disease and dementia. Recent research has focused
on developing more accurate and reliable diagnostic tools for Alzheimer’s disease and dementia,
particularly in the early stages of the disease. For example, a study published in 2021 found that a
new blood test based on plasma phospholipids, which are molecules involved in cell membrane
structure and function, could accurately distinguish between individuals with and without
Alzheimer’s disease. Another study published in 2020 found that a novel MRI technique called
diffusion kurtosis imaging (DKI) could detect subtle changes in the brain's white matter that are
associated with early stages of Alzheimer’s disease [13]. These findings suggest that these emerging
diagnostic tools could potentially improve the accuracy and reliability of early detection and diagnosis
of Alzheimer’s disease and dementia, enabling earlier interventions and better outcomes for patients.

STAGES 1&2 Evidence of AD
pathological biomarkers,
Preclinical but no symptoms
AD
Mild cognitive symptoms
STAGE 3 appear. But they do not
interfere with daily
MCI Stage activities
of AD
STAGE 4 Cognitive symptoms
_ interfere with some daily
activities

Mild AD
Dementia

Daily activities become
STAGE 5 more difficult, behavior
— may change, and some
caregiver assistance may

Moderate AD be required
Dementia
STAGE 6 Physical health is affected

E— and caregiver assistance
becomes necessar
Severe AD Y

Dementia

Treatment Options for Alzheimer’s Disease and Dementia Currently, there is no cure for
Alzheimer’s disease and dementia, but several treatment options are available to manage the
symptoms and slow down the progression of the disease. These treatments include medications, such
as cholinesterase inhibitors and memantine, and lifestyle interventions, such as exercise and cognitive
training. Emerging research is also exploring new treatment approaches, including drugs that target
the underlying causes of the disease. Recent research has also explored the potential of artificial in-
telligence (Al) and machine learning algorithms for improving the accuracy of early detection and
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diagnosis of Alzheimer’s disease and dementia. For example, a study published in 2021 found that a
machine learning algorithm trained on brain MRI images could accurately predict the risk of
developing Alzheimer’s disease in individuals with mild cognitive impairment, a condition that often
precedes Alzheimer’s disease. Another study published in 2020 found that an Al algorithm could
accurately diagnose Alzheimer’s disease and predict disease progression based on the analysis of
brain PET scans [14-15]. These findings suggest that Al and machine learning could potentially
complement existing diagnostic tools and biomarkers, providing a more comprehensive and accurate
approach to early detection and diagnosis of Alzheimer’s disease and dementia.

Percentage

30 28%
26%

5
2 23%

20

15 14%

10 9% 9% 9%
6%

-5

-10 -9%

Health Chronic Diabetes Cancer COPD  Hypertension Ischemic Stroke Heart Alzheimer's
condition kidney heart failure and other
disease disease dementias

Fig. 6. Percentage changes in emergency department visits per 1,000 fee-for-service
Medicare beneficiaries with selected health conditions between 2008 and 2018. Includes
Medicare beneficiaries with a claims-based diagnosis of each chronic condition. Benefi-
ciaries may have more than one chronic condition. Created from data from U.S. Centers

for Medicare & Medicaid Services.

Discussion: Alzheimer’s disease and de- ing, behavior, and overall brain function, caus-
mentia are complex diseases that require a ing significant impairment in daily life activi-
multidisciplinary approach to treatment and ties. The abnormal accumulation of two pro-
management. The chemical basis of these dis- teins, beta-amyloid and tau, in the brain is
eases involves the accumulation of abnormal thought to be the primary cause of Alzheimer’s
proteins in the brain, which disrupt normal disease and dementia.
brain function. Several risk factors have been Age is the most significant risk factor for
identified, including genetics, age, lifestyle, these diseases, with the prevalence increasing
and environmental factors. Early detection and with age. Genetics also play a role, with sev-
diagnosis of the disease are critical for effec- eral genes being linked to an increased risk of
tive treatment and management. While there is developing Alzheimer’s disease and dementia.
no cure for Alzheimer’s disease and dementia, Lifestyle factors, such as diet, exercise, and so-
several treatment options are available, and cial engagement, have also been linked to the
emerging research is exploring new ap- risk of developing these diseases.
proaches to prevention and treatment. Alz- Early detection and diagnosis of Alz-
heimer’s disease and dementia are the leading heimer’s disease and dementia are crucial for
causes of cognitive decline in the elderly pop- effective treatment and management. Cur-
ulation. These diseases affect memory, think- rently, there is no cure for these diseases, but
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several treatment options are available to man-
age symptoms and improve quality of life.
These include medications, lifestyle modifica-
tions, and therapies such as cognitive behav-
ioral therapy and occupational therapy.
Emerging research is exploring new ap-
proaches to prevention and treatment, includ-
ing the development of drugs that target beta-
amyloid and tau, and the use of non-invasive
brain stimulation techniques. Additionally, re-
search is focusing on identifying new bi-
omarkers that can aid in early detection and di-
agnosis of these diseases. Overall, a multidis-
ciplinary approach to Alzheimer’s disease and
dementia management is necessary, involving
healthcare professionals from various disci-
plines, caregivers, and family members.
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