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Abstract  While instrumental methods for preclinical diagnosis of Parkinson's disease (positron emission tomography 

(PET), single-photon emission computed tomography, and functional magnetic resonance imaging (MRI) spectroscopy) help 

identify and visualize functional deficiency of specific neurons in the substantia nigra of the brain, their high cost and need for 

specialized equipment limit the possibility of early detection of risk groups among the healthy population, even in developed 

countries. Therefore, identifying specific, highly sensitive, economically effective, and easily applicable biomarkers for 

Parkinson's disease is a crucial task for early diagnosis and treatment of this condition. 
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1. Introduction 

Parkinson's disease (PD) is a progressive degenerative 

disease of the central nervous system and is considered the 

second most common neurodegenerative disease among the 

population over 65 years of age worldwide. According to the 

World Health Organization, more than 8.5 million people 

worldwide suffer from this disease [1,5]. In the Republic   

of Uzbekistan, the incidence rates of Parkinson's disease  

are increasing year by year due to the acceleration of the 

population aging process. As of 2023, 150-180 cases per 

100,000 population were recorded in our republic, which is 

2.3 times higher than 10 years ago [2,6]. Early diagnosis of 

Parkinson's disease is one of the most complex problems in 

modern neurology. Traditionally, the disease is diagnosed 

when motor symptoms appear, but by this time, 50-70%   

of dopamine neurons have already been destroyed. This 

significantly limits the effectiveness of early intervention 

and treatment [3,7]. The prodromal stage is a period that 

occurs 5-20 years before the appearance of motor symptoms, 

during which various non-motor symptoms manifest. Early 

detection and proper analysis of these symptoms are of great 

importance in developing strategies for early diagnosis and 

treatment of the disease [4,8]. 

2. Methodology 
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This scientific work was conducted by the Department of 

Neurology of Bukhara State Medical Institute at the Bukhara 

District Medical Association. A total of 216 patients were 

studied to achieve the goals and objectives of the research. 

All patients were divided into 2 groups. A total of 246 

individuals were involved in the study, divided into the 

following groups: 

  Group I – 176 patients in the clinical stage of 

Parkinson's disease; 

  Group II – 40 individuals with prodromal symptoms 

belonging to the high-risk group (clinically PD not 

formally diagnosed, but having characteristic features); 

  Group III – 30 age- and sex-matched, functionally 

healthy control subjects. 

Inclusion Criteria: 

  Patient consent to participate in the study 

  Presence of parkinsonism syndrome 

  Availability of MRI results 

Exclusion Criteria: 

  Acute course of comorbid diseases 

  Taking neuroleptics 

  Presence of kidney or heart failure in decompensation 

stage 

Demographic Characteristics 

Group 1 included 175 patients, of which 78 (68.42±4.35%) 

were men and 97 (74.05±3.83%) were women. Although the 

number of women was relatively higher in the gender 

distribution, this difference was not statistically significant 

according to chi-square analysis (χ²=2.063; p=0.151). 
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Group 2 included 19 men (16.67±3.49%) and 21 women 

(16.03±3.21%), with proportional and non-significant gender 

composition differences (χ²=0.100; p=0.752). 

Group 3 (control group) included 17 men (14.91±3.34%) 

and 13 women (9.92±2.61%). This group also showed    

no statistically significant gender distribution differences 

(χ²=0.533; p=0.465). 

The Pearson χ² analysis result (χ²=1.524; p=0.467) for 

overall gender distribution confirms that gender balance was 

maintained among the study groups. 

Age analysis showed: Group 1 had an average age of 

60.22±0.69 years, Group 2 had 58.78±1.17 years, and Group 

3 had 59.67±1.28 years. Patient ages were nearly identical 

across all groups and statistically non-significant (Table 1). 

Table 1.  Distribution of Patients by Groups and Gender 

Groups 

Gender 
 

Chi-square Age 

Male Female 
  

abs M±m,% abs M±m,% 

Group 1 78 68.42±4.35 97 74.05±3.83 

Group 2 19 16.67±3.49 21 16.03±3.21 

Group 3 

(Control) 
17 14.91±3.34 13 9.92±2.61 

P 

Pearson  

χ² = 1.524;  

p = 0.467    

Note: * - compared to control group (** - P<0.05; ** - P<0.01; * - P<0.001);  

∆ - compared to "Group 1" (∆ - P<0.05; ∆∆ - P<0.01; ∆∆∆ - P<0.001) reliable 

differences between arithmetic mean values are indicated.* 

3. Results 

At the center of neurodegenerative processes in 

Parkinson's disease is oxidative stress, namely the imbalance 

between free radicals and antioxidant defense mechanisms. 

Therefore, assessing redox balance has decisive scientific 

and clinical significance for deep understanding of the 

metabolic foundations of this pathological process, proper 

determination of therapeutic strategies, and evaluation of 

treatment effectiveness. 

The main biochemical indicators of redox balance in the 

study groups were analyzed before treatment (Table 2). This 

analysis allowed assessment of oxidative stress levels and 

the functional state of the antioxidant defense system. 

Malondialdehyde (MDA) - as the main marker of lipid 

peroxidation, was detected at levels of 5.51±0.04 μmol/L in 

Group 1, 4.57±0.07 μmol/L in Group 2, and 3.27±0.06 

μmol/L in the control group. MDA levels were significantly 

higher in the study groups compared to the control group, 

indicating pathogenic mechanisms associated with oxidative 

stress in the disease. Additionally, MDA levels in Group 2 

patients were lower compared to Group 1, suggesting relatively 

lower stress levels. 

Reduced glutathione levels - a key parameter of antioxidant 

defense, were recorded at 3.16±0.03 μmol/L in Group 1, 

4.19±0.06 μmol/L in Group 2, and 4.98±0.07 μmol/L in the 

control group. This indicator also showed statistical differences 

between groups, with the significant decrease in reduced 

glutathione levels in Group 1 confirming the decline in 

antioxidant potential during the disease process. 

Table 2.  Biochemical Comparative Analysis of Redox Balance Indicators 
in Study Groups Before Treatment (M±m) 

Indicators 
Study Groups 

Group 1 

Malondialdehyde 5.51±0.04* 

Glutathione (reduced) 3.16±0.03* 

Superoxide dismutase 75.29±0.78* 

Glutathione peroxidase 35.09±0.36* 

Catalase 25.53±0.3* 

Glutathione ratio - reduced to oxidized glutathione 4.94±0.07* 

8-hydroxy-2'-deoxyguanosine 10.41±0.12* 

DOPAC (dopamine metabolite) 75.79±0.73* 

Note: * - compared to control group (** - P<0.05; ** - P<0.01; * - P<0.001);   

∆ - compared to "Group 1" (∆ - P<0.05; ∆∆ - P<0.01; ∆∆∆ - P<0.001) reliable 

differences between arithmetic mean values are indicated.* 

Superoxide dismutase (SOD) activity was 75.29±0.78 in 

Group 1, 92.44±1.33 in Group 2, and 118.74±1.46 units/mg 

protein in the control group. SOD activity decreased with 

reliable differences in all groups, with Group 2 showing 

better preservation compared to Group 1. This reflects the 

degree of functional deficiency in the antioxidant enzyme 

system. 

Glutathione peroxidase and catalase activities were also 

recorded at the lowest levels in Group 1 (35.09±0.36 and 

25.53±0.3 respectively), higher activities in Group 2 

(44.69±0.88 and 29.1±0.78), and the highest levels in the 

control group (54.62±0.97 and 38.05±0.47). These indicators 

clearly demonstrate the degree of decreased antioxidant 

enzyme activity. 

The ratio of reduced to oxidized glutathione was 4.94± 

0.07 in Group 1, 6.83±0.11 in Group 2, and 8.01±0.1 in the 

control group. This ratio is an overall integral indicator of 

antioxidant status, showing serious impairment in Group 1. 

4. Conclusions 

Thus, in the prodromal stage of Parkinson's disease, cognitive 

functions, smell sensation, REM sleep disorders, SCOPA- 

AUT indicators, and autonomic disorders identified through 

Ewing tests were statistically significantly detected (p < 0.05), 

which is significant for early diagnosis of the disease and 

important in determining screening methods. Oxidative stress 

indicators - malondialdehyde and 8-oxoguanosine levels were 

decreased, while glutathione and antioxidant enzyme (catalase, 

GPx) levels were increased (p < 0.001). This condition 

demonstrates the role of redox imbalance in the pathogenetic 

mechanism of the disease and shows its correlation with 

clinical symptoms. 

 



 American Journal of Medicine and Medical Sciences 2025, 15(8): 2493-2495 2495 

 

 

REFERENCES  
[1] Postuma R.B., Aarsland D., Barone P., et al. Identifying 

prodromal Parkinson's disease: pre-motor disorders in Parkinson's 
disease // Movement Disorders. – 2012. – Vol. 27, №5. – P. 
617-626. DOI: 10.1002/mds.24996. 

[2] Berg D., Postuma R.B., Adler C.H., et al. MDS research criteria 
for prodromal Parkinson's disease // Movement Disorders. – 
2015. – Vol. 30, №12. – P. 1600-1611.  
DOI: 10.1002/mds.26431. 

[3] Dickson D.W., Braak H., Duda J.E., et al. Neuropathological 
assessment of Parkinson's disease: refining the diagnostic 
criteria // Lancet Neurology. – 2009. – Vol. 8, №12. – P. 
1150-1157. DOI: 10.1016/S1474-4422(09)70238-8. 

[4] Jennings D., Siderowf A., Stern M., et al. Conversion to 
Parkinson disease in the PARS hyposmic and dopamine 
transporter-deficit prodromal cohort // JAMA Neurology. – 
2017. – Vol. 74, №8. – P. 933-940.  
DOI: 10.1001/jamaneurol.2017.0985. 

[5] Fedotova E.Yu., Illarioshkin S.N. Molecular basis of 

Parkinson's disease // Molecular Medicine. – 2018. – Vol. 16, 
№6. – P. 3-13. DOI: 10.29296/24999490-2018-06-01. 

[6] Levin O.S., Fedorova N.V., Bogolepova A.N. Parkinson's 
disease: modern approaches to diagnosis and treatment // 
Neurology, Neuropsychiatry, Psychosomatics. – 2016. – Vol. 8, 
№2. – P. 4-12. DOI: 10.14412/2074-2711-2016-2-4-12. 

[7] Marek K., Jennings D., Lasch S., et al. The Parkinson 
Progression Marker Initiative (PPMI) // Progress in 
Neurobiology. – 2011. – Vol. 95, №4. – P. 629-635.  
DOI: 10.1016/j.pneurobio.2011.09.005. 

[8] Schapira A.H., Chaudhuri K.R., Jenner P. Non-motor features 
of Parkinson disease // Nature Reviews Neuroscience. – 2017. 
– Vol. 18, №7. – P. 435-450. DOI: 10.1038/nrn.2017.62. 

[9] Khasanova D.R., Mendelevich E.G., Akhmadeeva L.R. 
Non-motor manifestations of Parkinson's disease in neurological 
practice // Practical Medicine. – 2019. – Vol. 17, №3. – P. 21-28. 

[10] Bloem B.R., Okun M.S., Klein C. Parkinson's disease // 
Lancet. – 2021. – Vol. 397, №10291. – P. 2284-2303.  
DOI: 10.1016/S0140-6736(21)00218-X.  

 

 
Copyright ©  2025 The Author(s). Published by Scientific & Academic Publishing 

This work is licensed under the Creative Commons Attribution International License (CC BY). http://creativecommons.org/licenses/by/4.0/ 

 

 

 

 
 


