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EVALUATION OF NON-MOTOR SYMPTOMS AND COGNITIVE CHANGES
IN PARKINSON DISEASE

Parkinson Disease is a progressive neurodegenerative disease that has motor symptoms such as
bradykinesia, tremor, muscle rigidity and postural instability. The non-motor symptoms include depression,
anxiety, cognitive status changes and dementia at the very advanced stages. There is very little research on PD
in Kazakhstan, therefore, this study aimed to assess some of non-motror symptoms in PD patients in Aimaty.
The assesment of the FAB, MMSE and Clock-drawing scale showed that there was a significant impairment
in the cognitive status of the PD patients compared to the control age-matched subjects (n control=39, n PD
=39; Anova, p=0,001). The Schwab-England scale for the assessment of activity of the daily living, Spielberg
Trait Anxiety Test and Visual Analogue Scale EuroQoL-5D showed that there higher frequency of highly
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he last century has seen a significant rise in life expec-
I tancy at birth among developedcountries as people, on
average, are living longer compared to prior genera-
tions [6]. Longer life has also led to corresponding increases in
chronic, neurological impairments such as Parkinson disease.
Parkinson Disease (PD) in particular, has been identified as the
second most prevalent age-related neurodegenerative disease
in the world [1]. There are over 5 million people estimated to
have the PD world-wide, constituting 1% of the world’s popu-
lation of those 60 and older [69]. Global prevalence of PD is
60-187 cases for 100,000 [1]. The majority of people develop
the clinical symptoms of PD over 60 years of age, with those
over 80 accounting for 95% of all cases [69]. With an expected
increase of 2,1 billion people over the age of 60 world-wide
by 2050 [1], will come a corresponding increase of people
with PD and an ever-growing challenge to more effectively
diagnosis, treat and manage symptoms while maintaining an
optimal quality of life of those affected. PD was thought to be
exclusively a motor disorder, but later research revealed that
there are also non-motor symptoms [5]. Approximately 25%
of cognitively intact patients with Parkinson’s disease meet
the neuropsychological test criteria for MCI and most of them
develop dementia as the disease progresses [32]. Clinical stud-
ies show that dementia eventually develops in up to 80-85% of
people with PD [1, 28].

Huge amount of health related quality of life studies (HRQL)
studies show that chronic disorders significantly worsen the
quality of life of the patients. PD is a chronic neurodegenerative
disease that has motor complications as well as decline of the
executive functioning, cognitive functioning, mood changes,

stressed and disabled people in the PD group compared to the age-matched control group.
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apathy and depression [2, 61, 68]. Many studies show that physi-
cal disability severely affects the quality of life, so, Lerois and
colleagues assessed the patients’ disability through UPDRS and
the Schwab England Activities of Daily living tools in 99 PD
patients; it was shown that the quality of life was significantly
lower due to motor impairment, apathy, anxiety and depres-
sion [30, 31, 33]. Moreover, many studies showed that the PD
patients suffer from executive function decline in daily life
[24, 25, 53]. Plenty of studies demonstrated that PD patients
suffer from chronic pain [57, 38, 65]. Skoger and colleagues
assessed the pain intensity in PD patients, and it was shown that
the median score of the EQ-5D VASduring the 5 days for all
patients was 5,0£2 in comparison with 3,3+0,2 for the reference
group, suggesting that PD patients experienced more intensive
pain. The origin of pain was different, for instance, majority of
(71%) indicated the musculoskeletal system, and 28% indicated
the nervous system. Moreover, some indicated the kidneys and
skin as the origin. Regarding the pain duration, 36% indicated
pain all their waking hours whereas only 16% indicated less
than 1 hour of pain a day [60]. A proper understanding of
PD-related pain and its impact on everyday life is crucial not
only for the clinicians but also for all caregivers caring for the
patients. Parkinson’s disease is an age-associated progressive
neurodegenerative disorder characterized by degeneration of
dopaminergic neurons in the brain. There is little knowledge
on the exact etiology of PD with 90-95% of cases are sporadic
[64]. PD was thought to be exclusively a motor disorder, but
later research shows that there are also non-motor symptoms.
The biochemical or anatomical mechanisms that underlie the
cognitive changes in people with neurodegenerative diseases
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is not fully understood. Recent research shows that metabolic
deficits as well as diffused toxic Lewy body deposition can lead
to brain atrophy resulting in pathological changes in the neural
circuits between basal ganglia and different cortical regions
such as prefrontal cortex, which in turn leads to cognitive and
executive decline in the people effected [14, 19, 45, 61]. How-
ever, very little is known about clinically-reliable bio-markers
for preclinical cognitive changes for PD—associated MCI or
dementia. Some studies showed that olfactory dysfunction
may be one of early signs of cortical hypo metabolism, so PD
patients with severe hyposmia experienced pronounced cog-
nitive decline compared to those PD patients without severe
hyposomia [42]. Pecci and colleagues assessed the quality of
life of 630 patients with PD and chronic pain patients though
Medical Outcome Study Short Form (MOS-SF36) and STAI
questionnaires, it was found that PD patients suffered more
from pain, depression, declined physical function and emotional
role [46]. Another HQRL study using MOS-SF36 as one of
assessing instrument showed that PD group had significantly
lower scores in almost all sections compared with mean levels
in a reference population, matched for age and sex (P-value,
0.001) for all items except Emotional Role (P-value = 0.021)
[58]. PD is s chronic disorder that had not only motor but
non-motor symptoms. There is an important association
between the functional and cognitive declines that cumula-
tively influence on the quality of life of the patients. Many
studies show that PD patients have MCI and PD dementia
(PDD) [12, 47 ]. There is no golden standard instrument but
several tests, such as MMSE and FAB,are used in the clinical
practice. The efficiency of these tests is still under arguing
some studies showed neither MMSE nor FAB do not reflect
cognitive changes to specific to PD, they are rather applied to
broad range of neurodegenerative diseases [5S0]. Furthermore,
MMSE not always reflect cognitive changes, so for instance,
it was shown that patients with PD MCI showed normal
MMSE scores [41]. On the other hand, a cross-sectional and
multicenter study showed that MMSE a practical and efficient
screening tool for PD-D (Ohta et al., 2014). Nevertheless, fron-
tal lobe-associated cognitive deficits are also common clinical
symptoms in patients with PD [46]. In the study by Cohen it
was shown that PD patients showed significant dysfunctioning
in attention, executive functioning and memory changes and
the FAB results significantly correlated with MMSE results
[12]. In addition, Marconi and colleagues assessed non-motor
signs in 926 PD disease patients, there were also a prominent
decline in cognitive aspects such as memory, attention and
executive functioning; moreover, FAB results significantly
correlated with MMSE results suggesting severe cognitive
impairment in PD patients [42]. Heterogeneity in the results
might be explained by different level of neurodegeneration
in different patients. Therefore, in our study, we applied sev-
eral instruments that could give an integrative picture on the
changes in quality of life of the patients. There are only few
studies our country; therefore, the main aim of this study was
to evaluate the quality of life of PD patients by assessing the
cognitive and quality of life outcomes.

Material and Methods

The ICD-10 criteria, WHO 1992 United Kingdom Brain
Bank criteria for the disorder (Gibb, Lees, 1988) were taken
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as a clinicalstandardized guidance, so 78 patients in total
were assessed. Features of parkinsonism (e.g. tremor, rigidity,
bradykinesia, postural instability, shuffling gait, mask-like
facies) were noted when present, and Parkinson’s disease was
diagnosed if the patient fulfilled We defined cases with PD
patients with any diagnosis of PD in the Almaty outpatient
hospitals considering both primary and secondary diagnoses
and by random sampling we chose 39 patients and 39 age-
matched control group. The exclusion criteria for the PD
and age-matched control group were the absence the stroke
followed by neurological deficits, patients with vascular or
drug-induced parkinsonism, patients with severe cognitive
changes, patients with brain tumors, patients with severe
heart, liver or kidney diseases. In order to assessed the
severity of PD we used Unified Parkinson’s Disease Rating
Scale — UPDRS(Unified Parkinson’s Disease Rating Scale
— UPDRS); for naive patients the UPDRS is composed of a
total of 44 sections where each section is given the numerical
range 0—4 (0 for healthy and 4 denotes severe symptoms).
In final score for UPDRS is the summation of all sections
(numerical range 0—176, with 0 representing perfectly healthy
individual and 176 total disability). The UPDRS consists of
three components: (i) Mentation, behavior and mood (four
sections); (ii) Activities of daily living (13 sections) that
assess whether the patient is able to complete daily tasks
unassisted and (iii) Motor (27 sections) that address muscular
control. The third component commonly referred to as motor
UPDRS, includes the sections 18—44 and ranges from 0 to
108, with 0 indicating no motor symptoms (such as tremor,
rigidity, posture, stability and bradykinesia. 108 denotes total
lack of motor control. Speech appears explicitly in two sec-
tions: once in section 5 (understandable speech—part of the
second UPDRS component) and once in section 18 (expressive
speech is a part of the third UPDRS component) that ranges
between 0 and 8 with § being unintelligible. Hoehn-Yahr scal-
ing, the scaling that assesses the PD progression stage with
1 for unilateral hand shaking and 5 for the almost complete
disablement [29].

1 Cognitive status was assessed using the MMSE (Mini
Mental State Examination), 6 task based questionnaire that
examines functions including registration, attention and cal-
culation, recall, language, ability to follow simple commands
and orientation. MMSE helps to differentiate organic from
functional psychiatric patients. All sections are given from 0
to 5, 0 stands for complete inability, 5 for good performance,
giving altogether 30 scores, with 28-30 denoting no cogni-
tive decline, 27-24 for pre-dementia cognitive decline, 20-23
scores denoting for MCI, 19-11 scores for moderate CI, 10-0
severe dementia [22].

2 Clock-drawing test (CDT) for visual-spacious distur-
bances is a brief cognitive task that are administered to asses
executive functions of the patient. The patient is asked to draw
a clock given a specific time (generally 11:10). After the task is
complete, the test administrator draws a clock with the hands
set at the same specific time. Then the patient is asked to copy
the image. Errors in clock drawing are classified according to
the following categories: omissions, perseverations, rotations,
misplacements, distortions, substitutions and additions. The
scores for the drawing are from 10 for the perfect drawing and
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thus no cognitive impairment, 9 — slightly notable mistakes in
arrow drawing, 8 — notable mistakes, 7 scores for the complete
wrong arrows location, 6 scores for when the patient put the
circles instead of arrows, 5 scores for wrong number order
on the watch, 4 scores for numbers missing on the watch in
the picture, 3 scores for numbers and the watch being drawn
separately, 2 — for the patients whose trials fall completely, 1
for no reasonable presentation of the clock suggesting severe
cognitive deficits [35].

3 For the quality of life assessment we applied Visual
Analogue Scale EuroQoL-5D-3L that consists of 2 pages — the
EQ-5D descriptive system (page 2) and the EQ visual analogue
scale (EQ VAS) (page 3). The EQ-5D-3L descriptive system
denotes the patient’s mobility, self-care, usual activities,
pain/discomfort and anxiety/depression. Each section has
3 possible answers: no problems, some problems, extreme
problems. The patients indicates his/her health state by plac-
ing a cross) in the box against the most reflecting statement.
It should be noted that the numerals 1-5 have no arithmetic
properties and should not be used as a cardinal score. The
visual analogue scale is a 20 cm vertical, visual analogue scale
with endpoints labeled as ‘the best health you can imagine’
and ‘the worst health you can imagine’, this helps to obtain a
quantitative measure of health by every patient individually.
0 stands for no pain, 1-3 mild pain, 4-6 moderate pain, 7-10
severe painsimaginable [51].

4 FAB (Frontal Assessment Battery) comprises 6 simple
neurophysiological task tests of sequencing, behavioral in-
hibition, planning and frontal release signs, can be used as a
screening test to elicit typical neurological and cognitive fea-
tures.FAB consists of the following six tasks: (1) Similarities
(conceptualization), Lexical verbal fluency (mental flexibility),
Motor series (programming), Conflicting instructions (sen-
sitivity to interference), Go — Nogo (inhibitory control) and
Prehension behavior (environmental autonomy. The final FAB
score was computed by summing up the six individual FAB
task scores. 16-18 scores suggest normal frontal functioning,
12-15 scores suggest moderate frontal lobe dysfunctioning,
<11 suggests frontal lobe dementia [18].

5 The Schwab—England scale rates ADL (activity of
daily living) ability on a scale of 0—100% with 100% being
completely independent and with no disability. This scale is
auseful global measure of independence and performance on
ADLs and has been used to compare the degree of disability
in PD compared with non-PD samples such as osteoarthritis.
The questionnaire represents a rating scale assigned either by
a rate of the patient. 100% denoting complete independence.
Ability to do all chores w/o slowness, difficulty, or impair-
ment. 90% denoting complete independence. Ability to do all
chores with some slowness, difficulty, or impairment. May
take twice as long time. 80% denoting independence in most
chores but taking twice as long. Conscious of difficulty and
slowing. 70% denoting not complete independence. More
difficulty with chores. 3 to 4X along on chores for some.
May take large part of day for chores. 60% denoting some
dependency. Ability to do most chores, but very slowly and
with much effort. Errors, some impossible. 50% denoting
more dependence. Help with 1/2 of chores. Difficulty with
everything. 40% denoting significant dependence. Ability to

assist with all chores but few alone. 30% denoting requiring
a great effort, now and then does a few chores alone of begins
alone. Much help needed. 20% denoting that the patient is not
able to do anything alone. Can do some slight help with some
chores. Severe invalid.10% denoting total dependence and
helpless state. 0% denoting that vegetative functions such as
swallowing, bladder and bowel function are not functioning.
Bedridden [58].

6 The State-Trait Anxiety Instrument (STAI) is a com-
monly used assessment used in mental health for measuring
both state and trait anxiety. Concurrent validity of the STAI
has been demonstrated through positive correlation scores
with The Anxiety Scale Questionnaire (.73) and the Manifest
Anxiety Scale (.85). Strong test-retest reliability has also been
reported with scores ranging from .65 to .75 over a two month
interval [62]. Similar mean scores between the short and full
version were reported showing strong concurrent validity
(Tilton, 2008). The short form version of the STAI consists of
six items and has a reliability coefficient of .95 showing strong
correlation to scores of the 20 item full form [62].

The normality of the observations was verified by the
Kolmogorov — Smirnov, Shapiro-Wilk test. Statistics was
calculated Mann —Whitney U-test, Anova. The threshold for
statistical significance was p <00,5; ANOVA p=0,001.

All procedures were approved by the local ethical com-
mittees following the procedures at Kazakh National Medical
University named after S.D. Asfendiyarov. All patients agreed
and signed the written consent.

Results

Cognitive status of the patients. As can be seen from the
table 1, the control group had an average of 10 scores on the
clock-drawing test with a mean score of 9,44+,82; whereas
the patients with Parkinson Disease had an average mean of
7,7241,57. An ANOVAS revealed a significant difference be-
tween the groups (p=0,001). As can be seen from the Table 1,
the PD results of the clock-drawing test found a wide variation
of scores ranging from 4 up to 10, with an average of 7,72 sug-
gesting that the majority of the PD patients made significant
mistakes while drawing the clock. In contrast, the control
group scores varied from 8 to 10 with a mean of 9,44 indicating
that the control group demonstrated better visuospatial abili-
ties compared to the PD group. The results of the FAB test,
which detects frontal lobe dysfunction, revealed a mean score
for the control group of 15,771,530, compared to the PD group
of 13,85+2,289. An ANOVA found significant difference be-
tween the groups (p=0,001) on the FAB test. Moreover, we
used the MMSE to detect any differences in cognitive status
of the patients. According to our results, 51,3% of the control
group patients were cognitively intact in contrast to 23,1% in
the PD group. Furthermore, there wasa higher percentage of
patients with mild cognitive impairment among the PD group
compared to the control group, (23,1% and 7,7% respectively).
Notably, 5,1% had moderate cognitive impairment and 2,6%
had severe dementia among this same group.

The values are expressed as mean+SD and percentage
of subjects (%). PD stands for Parkinson’s disease; Control
Group represents the age-matched group; UPDRS stands
for Unified Parkinson’s disease rating scale; LED stands for
levodopa equivalent dose.
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and the age-matched and control group
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Table 1 — Demographic and clinical characteristics of PD patients

Parkinson’s disease experience not only motor
but also non-motor symptoms such as cognitive

impairment, behavioral changes, autonomic and

P [l Control Group somatosensory disturbances [72]. MRI investiga-

(n=39) (n=39) tion showed that mild cognitive impairment can

Age (years) 67,23+11,78 64,03%12,19 be linked with faster rate of grey matter thin-
Education (years) 8,71+6,60 10,61+3,01 ning in cortical regions as well as diminishment
Sex 17 male/22 female | 14 male/27 female of !iml?ic subcortical structure in PD patients
(43,6% male/ (35,9% male/ which in turn could serve as marker for furt.her

56,4% female) 64,1% female) dementia development [27]. Immunohistological

: : studies showed that patients with PD dementia

PD duration 8,56%5,27 - were differentiated by a significant reduction in
HoehnYahr stage hippocampal cholinergic activity suggesting hip-
1 3% _ pocampal dysfunction in patients [26, 52]. More-
13 3% over, accumulating data shows that insular plays
! ° - an important role in the appearance of non-motor
2 13% - symptoms [14, 48]. The frontal lobe contains most
2,5 23% - of the dopamine-sensitive neurons in the cerebral
3 30% i} cortex. The dopamine system is associated with
reward, attention, short-term memory tasks, plan-

3,5 5% - ning, and motivation. Dopamine tends to limit
4 8% - and select sensory information arriving from the
5 8% _ thalamus to the forebrain. In human-beings the
frontal lobe reaches full maturity around the late

UPDRS-III 25,7%13 - 20s, and there is gradual age-associated volu-
Levodopa (mg/day) 609,7+6,41 - metric decline associated with atrophy. Several
MMSE 23,44+3,11 27,18+2,45 studies showed that this process happens not only
FAB 138552 29 15.7721.53 in the healthy ageing but it is rather accelerated
Uil L in patients with neurodegenerative diseases [2,

Clock-drawing test 7,72%1,57 9,44+,82 31, 72]. It is believed that the main function of

Anxiety and pain intensity assessments

Next, we assessed the anxiety level among the groups.
As noted in the Table 2, there were 25,6% and 23,1% of the
patients in the PD group who indicated that they were able
to maintain independence in their ADLs but had to dedicate
more time (48,7%) on their daily activities than before. In
contrast, of the control group 38,5% indicated that they did
not have any problems in daily life compared to 5,1% of
the PD group. The Spielberg Daily Stress Activity results
demonstrated similar findings of low anxiety levels for both
groups (20,55 for the PD group and 25,6 for the control group.
A slightly higher percentage of the control group indicated
medium levels of stress than the PD group (69,2% and 64,1%
respectively). However, the PD group had almost a 3-fold
increase of those who indicated experiencing a high level
of stress, compared to the control group 15,4% and 5,1%
respectively. The Visual Analogue Scale EuroQoL-5D scale
assessment showed that the majority of the PD group (51,3%)
indicated experiencing moderate pain, whereas 13,2% indi-
cated mild pain levels. Furthermore, 10,3% of the PD group
indicted experiencing unbearable pain compared to 7,7% in
the control group. In contrast, the majority of the patients
in the control group indicated mild pain levels (53.8%). No
patients within the PD group indicated they were in the mild-
est or no-pain category compared to 10.3% for the control
group (Table 2).

Discussion

The cognitive status of the PD patients. Patients with

the frontal lobe is to make people able to proj-
ect future consequences resulting from present actions, to
make choice between different actions so that either favor or
suppress socially unacceptable responses as well as to dis-
criminate similarities and differences between various things.
As can be seen from our results, the PD patients showed
significantly lower emotional level and social functioning,
declined vitality level and mental health. This partially could
be explained by the neurodegenerative processes as well as the
psychological state of the patients diagnosed with untreatable
disabling condition. Some patients indicated that other people
try to escape the patients and the patients felt happy when they
come to the doctor as they were deprived of the communica-
tion. Moreover, the frontal lobe also participates in recalling
of the not-task-related longer term or emotional memories.
MMSE results showed that were more obvious cognitive
deficits in the PD group compared to the control age-matched
people. FAB is a simple test that is sensitive to the frontal lobe
dysfunctioning, although it is not specific to PD, there were
significant differences amongst the groups in FAB results
suggesting that PD patients have more prominent frontal lobe
dysfunctions. Parkinson Disease has been though as exclu-
sively motor disorder; however, as the research shows there
are also non-motor symptoms at later stages. Unfortunately,
one of the findings from our study was that the average delay
between the onset of symptoms and an established diagnosis
is 2-2,5 years thereby the problems of early stage diagnosis
that can help to delay clinical symptoms is still one of the most
challenging questions in the clinics. According to the Braak
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Table 2 — The anxiety level assessment between the control and PD groups

Schwab-England scale for the assessment of activity of the daily living

Percentage of physical Frequency in the Percentage in the Frequency in the Percentage in the
ability of the patient PD group PD group control group control group
10% 1 2,6% 0 0%
20% 1 2,6% 0 0%
30% 1 2,6% 0 0%
40% 2 51% 0 0%
50% 5 12,8% 0 0%
60% 4 10,3% 1 2,6%
70% 9 23,1% 1 2,6%
80% 10 25,6% 3 7.7%
90% 4 10,3% 19 48,7%
100% 2 51% 15 38,5%
Spielberg Trait Anxiety Test

<30 scores 8 20,5% 10 25,6%
31-45 scores 25 64,1% 27 69,2%
>46 6 15,4% 2 51%
Visual Analogue Scale EuroQol-5D

Pain intensity scale

1 0 0% 4 10,3%
2 5 12,8% 3 7.7%
3 5 12,8% 10 25,6%
4 5 12,8% 8 20,5%
5 16 41,0% 5 12,8%
6 4 10,3% 6 15,4%
7 1 2,6% 2 51%
8 2 51% 1 2,6%
9 1 2,6% ,0 ,0%
Total 39 100% 39 100%

staging, the PD starts a first by accumulating Lewy bodies in
the olfactory bulb, medulla oblongata and pontinetegmentum,;
at this stage the patients are asymptomatic. However, when
the neurodegeneration evolves, Lewy bodies accumulate in
the substantianigra, midbrain and basal forebrain, finally
reaching the neocortex [8]; only at this stages the clinical
debut of the disease takes place. In this survey the majority of
the patients assessed were of 2,5-3 Hoehn-Yahr stage, which
might explain why the cognitive status of the PD group was
lower compared to the control group. However, it should also
be noted that the control group results showed tendency to
develop pre-dementia and MCI, which might be explained by
natural brain ageing as well as highly stressed daily life. In ad-
dition, almost half of our patients come to the doctor a year or
later which might explain why our PD patients had significant
cognitive impairment compared to the healthy age-matched
control [5]. Nonetheless, the results above suggest that there
are cognitive changes in both groups; however, in PD patients
they are more prominent and accelerated. In this survey we

also assessed the quality of life of the patients, based on our
results it might be concluded that the quality of life of the PD
group was significantly lower compared to the control group
and it was also found that these patients required more time
on self-service and daily living performance. To conclude, the
PD patients had lower quality of life and higher stress and pain
levels compared to the age-matched control group.

Future prospective

The golden standard for PD therapy is dopamine re-
placement strategy and recently emerging neurosurgery
method such as deep brain stimulation; however, neither of
the methods prevents further progressive degeneration of
dopaminergic neurons in the substantianigra leading to severe
motor dysfunction and further disease progression. Currently,
cell replacement therapy such as transplantation of human
foetal ventral mesencephalic stem cells into caudate or puta-
men is emerging as a potential cure [15, 32, 36, 44] however
there are some serious disadvantages such as graft induced
dyskinesias [21, 67] as well as poor grafts survival, immune
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response and the possibility of tumor formation require fur-
ther research before using them in the real life on the daily
basis [10, 40]. There are an overwhelming data showing that
physical exercises are associated with neuroprotective effects
in the nigrostriatal dopaminergic system in animals [4, 59, 68,
69], there were also epidemiological studies with conflicting
results [11, 34, 56]. Several prospective studies investigated
different levels from moderate to vigorous physical activity
on the risk of Parkinson’s disease development [53, 64, 70,
71] on addition, recent prospective study of 43 368 people for
12,6 years showed that a medium level of daily total physical
activity lowers Parkinson’s disease risk [71].

Limitations

Firstly, some research shows that dopamine replacement
therapy such as L-DOPA treatment can influence on the cogni-
tion of the patients [16,17]. Secondly, this research is one of
the very first ones in Kazakhstan, therefore, we had a limitation
such as small sizing of the groups. Therefore, future studies
should be of bigger sizes, probably have longer follow-up
periods and apply more specific neuropsychological tests to
distinguish clinical features of PD with MCI, PD with dementia
and cognitively intact patients, for instance, MoCa-test as well
as applying altered perfusion using fluorodeoxyglucose-PET
to detect neuronal dysfunction. Moreover, our study should
include biomarkers for comparison or combination e.g. both
molecular and structural imaging (Fan et al., 2008), alternatively,
corticometry (cortical thickness) versus traditional voxel-based
morphometry analyses [27].
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HEBPOJIOI'n4

NMAPKUHCOH AYPYbIMEH 3APOAN LWETETIH NAUMEHT-
TEPOIH MOTOPJbI-EMEC CUMNTOMAOAPbLI MEH KOTHUTUBTI
CTATYCbIHbIH ©3rEPICTEPIH BAFANAY

[MapKMHCOH aypybl MOTOPIbI K@HE MOTOPSbl-eMeC CUMNToMaap-
MeH GalikanaTbiH HeipogereHepaTuBTi co3blnmarsl aypy. Heriari mo-
TOpIbl CUMNTOMAAPFa TPEMOP, MOCTYpanbAbl TO3IMCI3AiK, TMNOKNHE3
XoHe OYNWLIKETTIH, puruaTinik 6enrinepi xartagel. MoTopnbl-emec
cuMnTOMAapFa aypyablH AaMyblHa Kapaw KOrHUTUBTI CTaTyCTbIH
TeMeHAeyi, OHbIH iWiHAe ecke cakTayAblH TOMeHAeyi, Xarganapl
pauuoHangbl 6aranayablH TeMeHaeyi, Aenpeccusi, masacbi3abik,
aMouMOoHanabl AeHrenaiH TemeHaeyi MeH aHregoHus. NapkUHCOH
aypyblMeH 3appan LereTiH nauveHTTepaiH emip cypy canachl
TeMeHgenai, byraH ceben TabuFn xaHe HerpoaereHepaTUBTI NPo-
uecctep. XyMmbIcTbiH, MakcaTel MMSE knuHukanblK WKananapabl
XeHe cafaT cany TecTiCiH, MaHAawnblk TecTinep 6atapesicbiH,
Cnunubeprep—XaHuHaTtecTiH, KyHAenikTi 6encenginikti 6aranay
LwKkanacblH xaHe bonu EuroQoL-5D Buayanabl AHanorTel Lkana-
CbIH KOnfaHa OTbIpbIN HEMPONCUXMKANbIK TECTINEYAiH HaTUXenepiH
capanTay apkacbiHOa [lapkMHCOH aypybiMeH 3apgan LiereTiH
naumeHTTepaiH, eMip Cypy canacbliH aHblKTay.

HaTuxeciHpe 3epTTeyre kaTtbickaH Gakbinay TobGbiMeH
canbicTbipraHaa MapknHCOH aypybIMeH 3apaan LWereTiH NauueHTTep-
[e KOTHWUTUBTI CTaTyCTbIH TOMeHAEYi, Ma3achl3ablK NEH aybIPChIHYAbIH,
OeHreli xxofapbl 6orFaHbl aHbIKTangbl.

Hezizzi ce3dep: [TapKUHCOH aypybl, HeliporcuxuKasbik mecm-
mep, KeHin 6eny, Ma3acbi30bIK, ayblPCbIHY.

PE3IOME

A.A. AKAHOBA'2, A.K. ELULMAHOBA?, K.K. AKAHOBA,

C.Y. KAMEHOBA', A.Il. BEJITEHOBA'?,

K.B. PAMMKYIOBA'

"Kasaxckull HayuoHanbHbIl MeduUyuHCcKuUl yHugepcumem

um. C.[. AcgpeHdusiposa, BupmyarnbHbil uHcmumym

"Neuroscience", . AnmMamebl,

2MHHOBayUOHHas Llikona MepoHmonoauu u lepuampuu,

2. Animamel

OLEHKA HE-MOTOPHbIX CUMMTOMOB U U3MEHEHWUIA
KOrHUTUBHOIO CTATYCA Y NAUMEHTOB C BONE3HbLIO
NAPKMHCOHA

BonesHb MapkuHCOHa — 3TO XpOHMYECKoe HevipodereHepaTuBs-
Hoe 3aboneBaHue, xapakTepuayloLieecs Kak MOTOPHbIMU, TaK K
He-MOTOpHbIMK 3aboneBaHnaMn. OCHOBHblE MOTOPHbIE CUMMTOMbI
BKITHOYaIOT B ce65 TpEMOP, NOCTYparibHY HEYCTONYNBOCTb, TMMOKUHES
1 MbILLIEYHYIO PUTMAHOCTL. He-aBuratenbHble HapyLLeHUs BKovaroT
CHWKEHMEe KOrHUTUBHOTO cTaTyca No Mepe passuTus 3abonesaHus, B
YaCTHOCTU, CHUXKEHWNE MaMSATV U BHUMaHWS, CMOCOOHOCTM pauyoHarb-
HO OLeHMBaTb cuTyauuo. Ha AaHHbI MoMeHT B PK no Teme oueHkn
M3MEHEHWSA KOTHUTVMBHOTO cTaTyca y mauueHToB ¢ 6onesHbto Map-
KMHCOHa NpPOBEAEHO KpanHe mano paboTbl, Takum 06pasomM, Lerbio
[AaHHow paboTbl 6bINO NPOBEAEHNE HEMPOTCUXUYECKOTO TECTUPOBaHNS
NauMeHToB C UCMoMb3oBaHMeM KnuHnyeckux wkan MMSE, Tecta
Pucosanusa Yacos, batapew, JTobHbIx TecToB rocnuTansHOM TpEBOX-
HocTu Cnunubeprepa-XaHuHa, LLKany OLeHKN eXXeHEBHON aKTUBHO-
ctn, a Takke BALL EuroQoL-5D. Takum o6pa3om, 6bino BbISBNEHO,
4TO MauuneHTbl ¢ Bl metoT 3Ha4YnTENBHOE CHUXEHNE KOTHUTUBHOIO
cTaTyca, a TakKe BbICOKWIA YPOBEHb TPEBOXXHOCTU Y UHTEHCUBHOCTW
6onu (n=39 ansa nauueHTos ¢ BI1, n=39 Ans noeHTUYHON NONoBO3-
pacTHOMN KOHTponbHOW rpynnbl, Anova P<0,01).

Knroyesnie cnoea: 6one3Hb [NapKuHCoHa, Heliporcuxudyeckue
mecmebl, 6HUMaHUe, mpesoxXHOCMb, 6071b.
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