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ABSTRACT

Parkinsonism is one of the most significant problems in clinical neurology, both due to its high prevalence in the world's
populations and due to the significant disability of patients. The paper analyzes the diagnosis of Parkinson's disease (as well
as other neurodegenerative diseases) at the prodromal stage. An overview of the methods of preclinical and early clinical
diagnosis of PD shows that the study of the prodromic markers and the criteria of the Premotor Phase of PD will allow in
the future to significantly change the course of the disease using neuroprotective therapy at the stage preceding the death of
a significant number of dopaminergic neurons of the Black Substance.
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INTRODUCTION

( j urrently, due to an increase in life expectancy
in developed countries and an increase in the
proportion of elderly people in the population,

the prevalence of so-called age-related diseases, primari-

ly of a neurodegenerative nature, is noticeably increasing

[14].

Among them is Parkinson's disease (PD), which ranks
second after Alzheimer's disease, a chronic human neu-
rodegenerative disease associated with predominant
damage and death of nigrostriatal neurons and dysfunc-
tion of the basal ganglia and is observed with a total fre-
quency of 100-200 cases per 100,000, in including in 2—
4% of people over 65 years of age [2].

The incidence is 100-250 cases per 100,000 popula-
tion [3]; in European countries, the number of patients
with PD averages 1.8% in the population of people over
65 years of age and steadily increases with age [4].

Parkinsonism is one of the most significant problems
of clinical neurology, both due to its high prevalence in
the world's populations and due to the significant disabil-
ity of patients. In accordance with the existing classifica-
tion, in the structure of parkinsonian syndromes, it is
customary to distinguish:

1) primary parkinsonism;

2) atypical parkinsonism;

3) secondary parkinsonism;

4) parkinsonism in hereditary diseases of the central
nervous system [2].

On average, 14 years after the onset of motor mani-
festations of the disease, patients find themselves bedrid-
den or wheelchair-bound. PD occurs almost everywhere;
about 5 million people worldwide suffer from PD [4].

In addition to motor symptoms, patients with PD
have a number of non-motor manifestations (impaired
sense of smell, changes in visuospatial coordination, mo-

' MD, PhD, Department of Neurology Tashkent Medical Academy, Tashkent, Uzbekistan, e-mail: daminovahilola@gmail.com

JESM 2023 | Issue 4 | Volume 2

https://journals.tma.uz/


mailto:daminovahilola@gmail.com
https://journals.tma.uz/

Special issue of the scientific journal dedicated to the international scientific and practical conference «Actual problems of neu-
rology - from the point of view of a young neurologist». Tashkent, October 14, 2023

tor disorders in the rapid eye movement sleep phase, gas-
trointestinal motility disorders, mild and moderate cogni-
tive impairment, depression, panic attacks, etc.) [5].

Purpose of the study: analysis of the diagnosis of
Parkinson's disease (as well as other neurodegenerative
diseases) at the prodromal stage.

MATERIALS AND METHODS

eatures of the course of the neurodegenerative
process in PD, the rapid loss of dopamine-pro-

ducing neurons of the substantia nigra in the
prodromal period lead to the fact that the first clinical
manifestations appear with the death of more than 70—
80% of nigrostriatal neurons and a significant decrease in
the level of dopamine in the striatum [3].

Meanwhile, as the results of experimental studies
show, any potential neuroprotective interventions for this
disease are most effective at the earliest stage of the dis-
ease, ideally at its preclinical stage [5].

Primary parkinsonism includes Parkinson's disease
(PD), the second most common neurodegenerative dis-
ease and a significant medical and socioeconomic prob-
lem, as well as juvenile parkinsonism.

RESULTS & DISCUSSIONS

n recent years, the list of genes associated with
Ithe development of primary parkinsonism has
expanded significantly. Today, 22 loci and 17
causal genes are already known, and pronounced vari-
ability in the phenotypic manifestations of the disease
with the same genotype has been shown, even among
relatives in the same family [4].

Studies of the last decade have proven that some of
the non-motor symptoms (hyposmia, orthostatic hy-
potension, constipation, behaviour disorder in the REM
phase of sleep, depression, etc.) precede the manifesta-
tion of motor manifestations of the disease by 5-20 years
[3].

Some early symptoms of PD also include mild cogni-
tive impairment, which, according to our data, is ob-
served in 30% of patients with newly diagnosed PD. The
presence of premotor and prodromal phases of the dis-
ease is confirmed by pathomorphological and neu-
roimaging data. researchers [6].

The morphological basis of non-motor disorders of
PD in the premotor phase of the disease is explained by
the modern concept H. Braak et al [4].

The pathobiochemical cascade of PD is based on a
violation of the conformation of the protein alpha-synu-
clein, which is normally present only in presynaptic
cells. terminals of the brain. In PD, this protein accumu-
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lates and forms thread-like structures with a diameter of
20-40 nm inside neurons, which represents the first stage
of the formation of specific intracellular inclusions -
Lewy bodies [4].

Based on the immunohistochemical detection of al-
pha-synuclein and Lewy bodies in autopsy samples from
an extensive brain bank. Braak put forward a 6-stage
theory of the development of the pathological neurode-
generative process in PD [4].

According to the author, at stage 1, damage occurs to
the olfactory bulb, anterior olfactory nucleus and dorsal
motor nucleus of the vagus nerve, peripheral ganglia of
the autonomic nervous system, pre- and postganglionic
sympathetic and parasympathetic structures of the in-
testinal, cardiac and pelvic plexuses [4].

According to the currently developed H. Braak's dou-
ble-whammy hypothesis suggests that the trigger that
triggers a cascade of neurodegenerative changes in the
brain is a slow virus that enters the nervous system
through the nasal and intestinal mucosa. At stage II, the
process spreads to the nuclei of the medulla oblongata
and the pons, including the raphe nucleus, the locus
coeruleus, and the reticular formation. Stage III is char-
acterized by damage to the midbrain, including the sub-
stantia nigra, amygdala, and basal forebrain. Stage IV
involves the temporal mesocortex and hippocampus. In
the final (V and VI) stages, Lewy bodies appear in the
cerebral cortex, first in the associative zones of the pre-
frontal, temporal and parietal cortices, then in the motor
and sensory areas of the cortex [4,5].

It has been established that some manifestations are
mostly relatively pharmacoresistant to levodopa drugs,
since their development is based on dysfunction of main-
ly non-dopaminergic systems: noradrenergic, serotoner-
gic, cholinergic, etc. [4,8].

The rate of neurodegeneration in the early stages is
not known, but by the time motor symptoms manifest
(stage II-IV according to H. Braak), the number of dead
nigrostriatal neurons decreases dramatically and reaches
60 % of the initial level, while the number of striatal
dopamine is reduced by 80% [4]. Attempts at neuropro-
tection in the later stages of PD may not be successful,
which is why the ability to detect the disease at premotor
and prodromal stages is so important.

A very urgent task is the identification of markers of
the pathological process in PD, the nature of its course
and prognosis, as well as the risk of developing the dis-
ease. Of all neuroimaging methods, only ultrasound ex-
amination is transcranial sonography accessible and gen-
erally accepted in the diagnosis of parkinsonism [5,7].
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Modern neuroscience research is aimed at searching
for potential markers of the premotor phase of the dis-
ease. Since olfactory dysfunction (hyposmia, anosmia) is
one of the first clinical manifestations of PD, it can be
used (in combination with other methods) as a biomarker
premotor phase of PD [6, 8].

For diagnosis, the olfactory threshold, and the ability
to distinguish and identify odours are assessed using 16
special pencils with different odours. In carried out by J.
Henderson et al. In studies, hyposmia was detected in
68% of patients with the initial stages of PD; in the con-
trol group, it was observed in only 3% of subjects [8].

Olfactory dysfunction was detected in 10-23% of
healthy relatives of patients with PD [6].

The odour identification test is especially specific. At
the same time, in other neurodegenerative diseases, vas-
cular parkinsonism and «parkinsonism-plus» syndromes,
the olfactory function is not impaired. The phenomenon
of hyperechogenicity of the substantia nigra detected in
PD, associated with excessive iron deposition, is of great
practical importance and, according to some data, can
serve as a marker of the disease even before the devel-
opment of clinical symptoms [4,8].

At the same time, the dynamics of this indicator over
the years, as the neurodegenerative process progresses,
need to be clarified. Markers of PD also include hypos-
mia, determined by special quantitative methods. In re-
cent years, there has been renewed interest in the analy-
sis of oculomotor disorders in PD, and various parame-
ters are being studied. Reflex and voluntary saccades,
smooth tracking eye movements. It is believed that in
PD, the tonic inhibition of the superior colliculus by the
reticular part of the substantia nigra is disrupted, and the
cortical influences on the oculomotor system of the
brainstem, mediated by the basal ganglia, also change
[7].

Objective assessments of colour perception, retinal
thickness, and oculomotor parameters are also promising
[5].

Almost all PD biomarkers are being considered for
their use in diagnosing the early and premotor stages of
the disease. The risk of developing PD is considered to
increase within 4 years after the diagnosis of hyposmia;
as the period increases from 4 to 8 years, this factor loses
its predictive value (037). There are studies that also
prove the role of hyposmia as an important preclinical
marker of dementia [3].

It is believed that the neurodegenerative process in
PD begins several years and even decades before the
onset of motor manifestations that underlie the diagnosis.
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Meanwhile, as the results of experimental studies show,
any potential neuroprotective interventions for this dis-
ease are most effective at the earliest stage of the disease,
ideally at its preclinical stage [1, 2].

Early diagnosis of PD is difficult due to the similarity
of clinical manifestations in the early stages with essen-
tial tremor, multiple system atrophy, progressive
supranuclear palsy, etc. That is why the search for bio-
markers is currently considered extremely relevant to
neurodegenerative process in PD - biochemical, neuro-
physiological, neuroimaging, etc. [3, 8].

In this regard, in recent years, there has been consid-
erable interest in the development of approaches to the
early diagnosis of the «latent» (prodromal) phase of the
disease, which is the most promising in terms of the pos-
sibility of implementing neuroprotective strategies and
preventive therapy in patients with PD. In 2015, the In-
ternational Movement Disorder Society first proposed
criteria for diagnosing prodromal PD for use in research
purposes [2, 4].

The diagnosis of the prodromal stage of PD is based
on the presence/absence of risk factors and prodromal
markers of the disease. Known risk factors include, for
example, gender (the risk of PD is higher in men), smok-
ing and drinking coffee (reduces the risk of the disease),
the presence of a family history of the disease, carriage
of mutations and hyperechogenicity of the substantia
nigra, and prodromal markers include hyposmia, behav-
ioural disturbances in the phase rapid eye movement
sleep, depression and a number of autonomic disorders
[2,4].

Several studies have been initiated around the world
to find the optimal combination of biomarkers of the
prodromal stage - both in samples of the general popula-
tion (they require a large number of subjects and a long
observation period), and in «enriched» samples consist-
ing of individuals with an already identified risk factor/
prodromal marker of the disease [5].

Of dissomnia disorders found in PD, behavioural dis-
orders in the REM phase of sleep (Rapid) have the great-
est predictive value. eye movement, syn. - REM sleep
phase, REM phase - rapid eye movement sleep). They
are characterized by the absence of normal muscle atonia
in the REM phase of sleep with motor restlessness,
sometimes significantly pronounced, falling, and scream-
ing, in accordance with the content of the night dream.
Polysomnographic studies reveal behavioural distur-
bances in the REM sleep phase in 1/3 of patients with
PD, another 1/3 have an asymptomatic loss of muscle
atonia in this sleep phase. Behavioural disturbances in
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the REM sleep phase are also very common in multiple
system atrophy and dementia with Lewy bodies [4].

Several prospective studies have shown that the risk
of developing the neurodegenerative disease in individu-
als with REM sleep behaviour disorder ranges from 19 to
38% at 5 years of follow-up and from 40 to 65% after 10
years. Almost half of them develop PD, 50-60% develop
dementia (mainly dementia with Lewy bodies). Thus, the
high risk of developing the disease and the long latency
period make behavioural disturbances in the REM sleep
phase an ideal marker for predicting PD. The only limi-
tation is that diagnosis requires polysomnography, a
time-consuming and expensive procedure. A question-
naire has been developed to detect behavioural disorders
in the REM phase of sleep with a sensitivity of 96% and
a sensitivity of 92%. It should be noted that patients with
behavioural disorders in the REM phase of sleep exhibit
varying degrees of cognitive impairment. Convincing
markers of PD risk also include depressive disorders.
Depression is detected in 27.6% of patients with early
stages of PD (36). Depression precedes the manifestation
of motor disorders in 20% of cases. Depressive disorders
can be present up to 20 years before the development of
motor disorders in PD, but their frequency increases sig-
nificantly during the 3-6 years before the diagnosis of
PD. Patients with depression have a risk of developing
PD 2.24-3.22 times higher than in the control group
without depressive disorders. Deterioration of colour
vision and impairment of saccadic eye movements can
be considered as additional markers for diagnosing early
manifestations of PD.

Subtle motor disorders play a certain role, but the
predictive value of this factor is low since subtle motor
disorders are found in 40% of older people. In addition,
these disorders are a marker of stage 4 according to Be-
lai, and accordingly, the period for neuroprotective mea-
sures is limited.

Thus, a review of methods for preclinical and early
clinical diagnosis of PD shows that the study of prodro-
mal markers and criteria for the premotor phase of PD
will make it possible in the future to significantly change
the course of the disease using neuroprotective therapy at
the stage preceding the death of a significant number of
dopaminergic neurons of the substantia nigra. Early di-
agnosis of PD is difficult due to the similarity of clinical
manifestations in the early stages with essential tremor,
multiple system atrophy, progressive supranuclear palsy,
etc.
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CONCLUSIONS

hat is why, at present, the creation and im-

I provement of diagnostic algorithms for PD (as

well as other neurodegenerative diseases) at

the prodromal stage is considered extremely relevant;

today it is recognized as one of the most pressing chal-

lenges facing neurology. From our point of view, it is

important for practising physicians to understand that PD

begins not with the known clinical symptoms of damage

to the substantia nigra, but with non-motor manifesta-

tions of the disease. Their detection will allow us to cor-

rectly determine the treatment strategy and thereby im-
prove the quality of life of patients with PD.
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PARKINSON KASALLIGI TASHXISINI OPTIMAL
QARASHLAR
H.M. Daminova
Toshkent tibbiyot akademiyasi
ABSTRAKT

Parkinsinizm klinik nevrologiyaning muhim muam-
molari soniga, dunyoning aholisining yuqori darajada
tarqalishi va bemorlarning ahamiyatsiz nogironligi tu-
fayli. Qog'oz, Parkinson kasalligi (shuningdek, nevrode-
gensterativ kasalliklar) ishlab chiqarish bosqichida
(shuningdek, nevrodegenergerativ kasalliklar) tahlil gila-
di. BPning prinik va erta klinik diagnostikasi usullarini
ko'rib chiqish shundaki, shuni ko'rsatadiki prodromik
markerlari va premotor fazali fazasi mezonlarini o'rgan-
ish kelajakda qora moddaning dopaminergik neyronlar-
ining sonini vafotidan tashqari, kasallik yo'nalishini sezi-
larli darajada o'zgartirishga imkon beradi.

Kalit so'zlar: Parkinson kasalligi, bemor nogironligi,
nevropotektiv terapiya, uzoq muddatli markerlar, qora
modda.
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COBPEMEHHBIN B3IJIsII K ONTUMU3ALIINA
IUATHOCTUKU TEYEHUS BOJE3HU
INAPKUHCOHA
X.M. JlamuHoBa
Tamkenrckas MenuiuHcKas AKageMus
ABCTPAKT

ITapkMHCOHU3M OTHOCUTCS K 4YHUCJAY Haubojee
3HAYUMBIX NMPOOJIEM KJIMHUYECKOW HEBPOJOIMUA — KakK B
CUJly BBICOKOW paclpOCTPAaHEHHOCTH B MOMYJISILUSIX
MUpa, TaK U BCJEACTBUE 3HAUUTEJLHOU WHBAIMAU3ALUU
naiueHToB. B paboTe mpoBeneH aHaiIWM3 AUArHOCTUKU
0osie3Hn [TapkuHCOHA (KaK M ApYyrux HEMpoAereHepaTuB-
HBIX 3a00JieBaHWI) Ha TpoApoManbHOM ctaguu. O630p
METOMIOB [JOKJIMHAYECKOW M PaHHEW KJIMHUYECKOU
muarHoctuku BIl mokasepiBaeT, 4To, M3yuyeHUe MpOfpo-
MaJbHbIX MAapKepoB U KpUTEpUU NPEeMOTOPHON (pa3bl
BII no3Bosut B OyaylwieM CYLIECTBEHHO U3MEHUTH XOf
3a00JI€BaHUs1, UCTIOJb3Ys HEUPONMPOTEKTUBHYIO TEPAIUIO
Ha 3Tamne, MpPeECTBYOWEM TUOeau 3HAYUTEIBLHOIO
yycna Jo(PaAMUHEPrUYECKUX HEHPOHOB YEPHOM CyOCTaH-
LU,

Kuarouessle cioBa: 6onesns [lapkuHcoHa, nHBaIUMau-
3alys MAlUeHTOB, HEHPONPOTEKTUBHASI Tepamnusi, Mpo-
IpOMaJIbHBIE MapKePhl, YEpHAsT CyOCTaHIIS.

https://journals.tma.uz/


https://journals.tma.uz/

